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DANGER!

A Hazardous electrical voltage!

Before starting with the installation

Installation requires qualified electrician

Disconnect the power supply of the device.

Secure against retriggering

Verify isolation from the supply

Ground and short-circuit

Cover or enclose any

neighboring live parts.

Follow the engineering instructions (IL) of the device
concerned.

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

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

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

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

Install automation devices and related operating ele-
ments in such a way that they are well protected
against unintentional operation.

Suitable safety hardware and software measures
should be implemented for the I/0 interface so that a
line or wire breakage on the signal side does not res-
ult in undefined states in the automation devices.
Deviations of the mains voltage from the nominal
value must not exceed the tolerance limits given in
the specifications, otherwise this may resultin mal-
function and hazardous states.

Emergency-Stop devices complying with IEC/EN
60204-1 must be effective in all operating modes of
the automation devices. Unlatching the emergency
switching off devices must not result in an automatic
restart.

Built-in devices for enclosures or cabinets must only
be run and operated in an installed state; desktop
devices and portable devices only when the housing
is closed.

o Measures should be taken to ensure the proper

restarting of programs interrupted after a voltage dip
or outage. This should not result in dangerous oper-
ating states even for a short time. If necessary, emer-
gency switching off devices should be implemented.

« Wherever faults in the automation system may

cause damage to persons or property, external meas-
ures must be implemented to ensure a safe oper-
ating state in the event of a fault or malfunction (for
example, by means of separate limit switches, mech-
anical interlocks, etc.).
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0.1 About this manual

0.1 About this manual

This manual contains all the information you will need in order to use the easyE4 control
relay safely and effectively.

The easyE4 manual is considered an integral part of the devices and must always be
readily available in the device's close proximity so that users have access toit. As an
integral part of the software, the easySoft 8 Help system summarizes the sections that
are relevant to understanding how the corresponding programming works.

Thies manual describes all of the devices' lifecycle stages: transportation, installation,
commissioning, operation, maintenance, storage and disposal.
It assumes you have electrical engineering knowledge and skills.

Make sure to always use the latest documentation for your device.
.‘?ﬂ Manual easyE4 MNO50009_EN

The latest version of this documentation, as well as additional references, is available
for download on the Internet.
@ Eaton.com/documentation

Please send any comments, recommendations, or suggestions regarding this doc-
ument to: DocumentationEGBonn@eaton.com
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0.1.1 List of revisions
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The following significant amendments have been introduced since previous issues:

Publication date Page  Keyword New Modification  Deleted
11/2018 New edition v
11/2018 V1.1 A3 Real-time clock characteristic curve v
A5 Sample program
24 Catalog No. MEMORY-SUD-A1
1/2019 V1.2 ff Corrections
2/2019 Added models EASY-E4-AC-... and v
EASY-E4-DC-4PET; added AC, AV, PM,
and RE function blocks
4/2019 Webserver, E-Mail function, time v
response, microSD card
10/2019 ff Device versions with push-in terminals v/ v
11/2019 ff cULus modification for EASY-E4-AC-... v
09/2020 ff Added easy communication v v
moduleEASY-COM-SWD-.. .,
Modbus TCP, additional touch displays
11/2021 ff Added EASY-COM-RTU-... easy com- v v v
munication module, links to *.com,
removed part number for connectors
07/2022 ff Adaptations for the basic device version v v
08
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0.1.2 Target group

0.1 About this manual

This manual is intended for electricians and electrical engineers, as well as for the
people who will be in charge of performing the electrical installation and people who
will be using the control relays as operating and monitoring devices or as integrated
operating and control devices in their own applications.

This manual is intended for people who:

« Want to use an easyE4 control relay

« Develop an application with easySoft 8.

« Want to test or commission a developed application
« Maintain an application with easySoft 8.

« Want to diagnose faults in an application

easyE4 devices must be installed and connected exclusively by electricians and people
who are familiar with electrical installation work.

CAUTION

Installation requires qualified electrician

Follow the safety instructions for the easyE4!
The section on safety instructions must be read and understood by
everyone who will be working with the easyE4 before the actual work is
performed.

WARNING
Incomplete operator manual copies
Working with individual pages taken out from the operator manual may

lead to bodily injury and property damage due to missing safety inform-
ation.

P> O e

P Always work with the latest and full document.
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0.1 About this manual

0.1.3 Legal disclaimer

18

All the information in this manual has been prepared to the best of our knowledge and in
accordance with the state of the art. However, this does not exclude the possibility of
there being errors or inaccuracies. We assume no liability for the correctness and com-
pleteness of this information. In particular, this information does not guarantee any par-
ticular properties.

Do not use the easyE4 before reading and understanding this manual.

Itis assumed that the user of this manual is thoroughly familiar with the information
found in the manuals for incorporating the control relay into automation processes.

Hazards posed by the control relay cannot be ruled out if the safety instructions are not
observed — especially if the control relay is installed and commissioned by inadequately
qualified personnel or if it is used improperly. Eaton assumes no liability for any dam-
ages resulting from cases such as these.

The use of sample programs and of the
easySoft 8 programming software
are subject to the following safety instructions and operating guidelines:

1. The program examples provided were created to the best of our knowledge and
belief and in accordance with the current state-of-the-art. The program
examples provided were created to the best of our knowledge and belief and in
accordance with the current state-of-the-art. However, errors cannot be totally
excluded, and the example programs do not cover all function blocks and applic-
ations that are available for the control relays.

2. Electrical engineering skills and know-how are required in order to be able to pro-
gram and commission control relays. An incorrectly wired or incorrectly con-
figured control relay will pose a property damage risk and an injury hazard when
active components such as motors and pressure cylinders are heing driven.

3. When using the provided sample programs and generating a program with
easySoft 8, the user has the sole responsibility to observe the following:

« Allrelevant rules and practices for preparing circuit diagrams for the circuit
relays as specified in the latest documents for these relays.

« All occupational health and safety and accident prevention directives, stand-
ards, and regulations applicable to the commissioning, circuit diagram cre-
ation for, and use of the control relays for your planned application, in
particular those imposed by employers' liability insurance associations
(Berufsgenossenschaften).

« Acknowledged rule of technology and state of science.

« All other general due diligence regarding the prevention of damages to life
and physical condition of persons as well as material damage.
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0.1 About this manual

4. The manufacturer cannot accept any liability for any damages that are caused
by customers not using the program examples provided in accordance with the
conditions of use specified here under points 1 to 3.

0.1.4 Short designations

The following general terms are used throughout this manual:

Short designation

Explanation

easyE4

Entire series, used to refer to all the devices in the product family

EASY-E4-...

Used to refer to the devices in the series

EASY-E4-...-12...C1(P)

Base devices from the product family with an LCD display and a keypad

EASY-E4-...-12...C1

Type with terminal type screw terminals

EASY-E4-...-12...C1P

Type with push-in terminals

EASY-E4-...-12...CX1(P)

Base devices from the product family with diagnostic LEDs

EASY-E4-...-12..CX1

Type with terminal type screw terminals

EASY-E4-...-12...CX1P

Type with push-in terminals

All input and output expansions as devices in the product family

Type with terminal type screw terminals

Type with push-in terminals

Programming software for easyE4 devices

EASY-E4-...-...E1

EASY-E4-...-...E1P
easySoft 8
EASY-COM-...

easy communication modules for easyE4 devices

E For the exact designation for your easyE4, please refer to the inscription on

the device.
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0.1 About this manual

0.1.5 Writing conventions

Tab. 1: Format conventions used throughout this manual

Award Description
Monospaced Used for displays, elements at the file level, source code command lines
Font
Button Used for the button labels on the device and in easySoft 8
Menu path\submenu\...\item Used for paths to views and dialog boxes in easySoft 8
Menu/command Used for commands found in the menu
Angle brackets are used to indicate variable values
<name> .
that you must replace with your own values
13:08 Flashing values on the display are shown in gray in this manual

0.1.5.1 Warning labels

Risk of personal injury warning.

DANGER

Warns of hazardous situations that result in serious injury or death.

WARNING
Warns of the possibility of hazardous situations that could result in ser-
ious injury or even death.

DANGER!

Dangerous Electrical Voltage!

CAUTION

Warns of the possibility of hazardous situations that can cause injury.

Property damage warning

NOTICE
Warns about the possibility of material damage.

Prohibited use

Prohibited uses, actions, etc.
Prohibition signs interdict actions or
the use of certain objects

20 easyE4 07/22 MNO050009 EN Eaton.com



0.1 About this manual

Requirements

Requirement

Mandatory signs require a certain behavior

Notes

—_

P Indicates instructions to be followed

E Additional information, background information,
information worth knowing, useful additional information

0.1.5.2 Additional information for use

=]
Documents (such as manuals) are listed after the @ icon together with the cor-

responding name and Eaton number.
@ Publication title For identifying the Eaton publication code

Links to external Internet addresses. They will be shown after the 9 icon.
@ Destination address without http(s).//www.

Links are shown in blue.
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1. Description of easyE4 control relay
1.1 Use as intended

1. Description of easyE4 control relay

1.1 Use as intended

The easyE4 device is a programmable switching and controller device thatis used to
replace relay and contactor controls.

Itis intended exclusively for monitoring, operating, and controlling machines and sys-
tems, as well as building and automation services for commercial buildings.

Any other use must be discussed and agreed upon with the manufacturer in advance.

The easyE4 are approved for use in closed spaces.

Requirement

The easyE4 device must be used only in locations for which the device is
approved. Make sure to read and follow the information and labels on the
nameplate for the device, as well as section Approvals and standards in
the appendix.

Prohibited uses, actions, etc.

It is strictly prohibited to use the device to implement safety-relevant
functions (in the sense of personal and machine protection) or safety-
related controls (such as burner, emergency stop, and two-hand safety
controls).
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1. Description of easyE4 control relay

1.2 Function

1.2 Function

24

The easyE4 device is an electronic control relay.

With their compact cover dimensions — and a heavy-duty, flat, anti-glare front —the

base devices and expansions are ideal for industrial applications.

Features

« Logic gates

« Time and counter functions

« Time switch functions

« Arithmetic functions

« PID controllers

« Control relays with 16-character x 6-line LCD display (128 x 96 pixels) and keypad
available.

« Function expansions can be implemented with insertable microSD cards

« Integrated firmware; can be loaded

o Built-in Ethernet interface

« Requires little space; can be used in an upright position as well

« Device construction for mounting rails

« Real Time Clock (RTC)

« Programming languages: Ladder diagram (LD), Function Block Diagram (FBD),
Structured Text (ST), and easy Device Programming (EDP) on device and in
easySoft 8

easyE4 base devices combine the functions of a control relay and an input device in one
single unit

The Ethernet port makes it possible to integrate the base device into a network.

This allows the design of systems using high-speed controllers with decentralized intel-
ligence.

There is ladder diagram language version called easy Device Programming (EDP) that
you can use to put together a circuit diagram on the device.

In the case of devices with a display, you can enter the program as a circuit diagram dir-
ectly on the device by using the corresponding buttons. You can also program it on your
computer with the easySoft 8 programming software program (this option can also be
used for base devices without a display).

For example, you can:

o Connect N/O and N/C contacts in series and in parallel
o Connect output relays and markers.
« Define outputs as coils, impulse relays, rising
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1. Description of easyE4 control relay
1.2 Function

or falling edge-triggered relays or as latching relays.
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1. Description of easyE4 control relay

1.2 Function

You can use the function blocks to run arithmetic functions, compare values, count up,
count down, etc. All the function blocks available are provided in a list

-> Section "Function blocks", page 232

If you wish to wire a easyE4 device via your PC, i.e. create a circuit diagram, use the
easySoft 8

-> Section "easySoft 8 programming software", page 37.
If you want to connect an easyE4 device to a visualization, use Eaton touch displays

-> Section "Convenient visualization for easyE4", page 777

If you want to use the functionality of the easyE4 series to directly implement a con-
troller in a communication system, use an easy communication module

-> Section "easy communication modules *, page 728.
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1. Description of easyE4 control relay
1.3 Device models - versions and part nos.

1.3 Device models - versions and part nos.

1.3.1 Base device versions

All easyE4 devices come with firmware.
The base devices in the easyE4 series feature:

o A microSD memory card slot

« an Ethernet port (10/100 Mbit/s) that can be used as a communication or network
interface

The functionality for each base device can be customized with up to 11 expansions
from the easyE4 series.

EASY-COM-... easy communication modules can be used with an easyE4 base device
starting with generation 05.

The available base device versions are different from each other in terms of:

« Thetype of operating voltage - UC, DC or AC
o The type of outputs - Relays or Transistor
« Thetype of terminals - screw terminals or push-in terminals

and

« Thetype of controls - a display and buttons or an LED display

Fig. 1: Device model with EASY-E4-...-12...C1(P) display and button controls or with EASY-E4-...-
12...CX1(P) LED display for diagnostics
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1. Description of easyE4 control relay
1.3 Device models - versions and part nos.

EASY-E4-UC-12RC1(P),
EASY-E4-AC-12RC1(P)

EASY-E4-UC-12RCX1(P),
EASY-E4-AC-12RCX1(P)

®© @ O, @
—— ——
® @] =
o .@& ® o @
@@@\
6\\@) ®\\@
ee eo e eel | ee ee eo eel
—® —®
® ®
EASY-E4-DC-12TC1(P) EASY-E4-DC-12TCX1(P)
® ® ®© @
@/ /
@ — =
@ 5 | © D oL@
@@®\
® ® —@
S5 69 66 @@L\® ee eo eo eol ®
® ® ® ®
(D) Power Supply (6) Pushbuttons (1) LED POW/RUN
@ Input points @ Slot for (@ LEDETHERNET/NET
microSD memory card
(3 Outputs Covering cap
(@  Ethemnet connection (@ Display
Functional earth
(5) FEthernet socket Cursor buttons
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1.3.2 Expansion versions

1. Description of easyE4 control relay
1.3 Device models - versions and part nos.

The available input and output expansion devices are different from each other in terms
of:

« The type of operating voltage - UC, DC or AC,

« Thetype and number of inputs/outputs - relay or transistor
« The corresponding function - temperature, for example

« Thetype of terminals - screw terminals or push-in terminals

and

« interms of width - 4 or 2 (space units SU).

EASY-E4-UC-16RE1(P), EASY-E4-UC-8RE1(P),
EASY-E4-DC-16TE1(P), EASY-E4-DC-4PE1(P),
EASY-E4-AC-16RE1(P) EASY-E4-DC-GAE1(P),

EASY-E4-DC-8TE1(P),
EASY-E4-AC-8RE1(P)

Fig. 2: Device models in 4SU Fig. 3: Device models in 2SU

easyE4 07/22 MN050009 EN Eaton.com
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1. Description of easyE4 control relay
1.3 Device models - versions and part nos.

EASY-E4-..-16... EASY-E4-...-8... EASY-E4-DC-8TE1(P)
@® @ © @ © @
— P —— P ——
SSSSSS) SSSSSS)
O//® O//® O//®
e 66 68 s SSHSS/
@ S SIS SIS SIS S/ @ SSES S| @{ S SIS S)
EASY-E4-DC-16TE1(P) EASY-E4-DC-4PE1(P) EASY-E4-DC-6AE1(P)
@® @ ®
—— N
@ i) N
pyy
o
see { &6 ee
®{| oo ee oo o0 cesees ®{ e eo
@ Power Supply @ Bus connector plug
(@  Input points Analog inputs
(® Outputs (1 Analog outputs
Covering cap
@ LED POW/RUN/ Status

% For optional EASY-COM-... module versions, please refer to
-> Chapter "1 easy communication modules *, page 728
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1.3.3 Overview of available easyE4 devices

1. Description of easyE4 control relay
1.3 Device models - versions and part nos.

Make sure to take advantage of the EATON online catalog. Enter "easy" into the search

box and the catalog will take you directly to the corresponding product group in the

Automation, Control and visualization section.

@ Eaton.com/ecat

easyE4 control relays

o With screw terminals or

EASY-E4-..-....1P push-in terminals

Catalog No. and type
197211 - EASY-E4-UC-12RC1
197504 - EASY-E4-UC-12RC1P

197212 - EASY-E4-UC-12RCX1
197505 - EASY-E4-UC-12RCX1P

197213 - EASY-E4-DC-12TC1
197506 - EASY-E4-DC-12TC1P

197214 - EASY-E4-DC-12TCX1
197507 - EASY-E4-DC-12TCX1P

197215 - EASY-E4-AC-12RC1
197508 - EASY-E4-AC-12RC1P

197216 - EASY-E4-AC-12RCX1
197509 - EASY-E4-AC-12RCX1P

easyE4 07/22 MN050009 EN Eaton.com

Description
Base device with display;
12/24 VDC' 24 VAC;

digital inputs: 8, of which 4 can be used as analog inputs;

digital outputs: 4 relay outputs

Base device with diagnostic LED;
12/24Vpe, 28V

digital inputs: 8, of which 4 can be used as analog inputs;

digital outputs: 4 relay outputs

Base device with display;
24 VDC;

digital inputs: 8, of which 4 can be used as analog inputs;

digital outputs: 4 transistor outputs

Base device with diagnostic LED;
24 VDC;

digital inputs: 8, of which 4 can be used as analog inputs;

digital outputs: 4 transistor outputs

Base device with display;
100 — 240 V(. 100 — 240 V¢ (cULus 100 - 110 V DC);
digital inputs: 8; digital outputs: 4 relay outputs

Base device with diagnostic LED;
100 — 240 V(. 100 — 240 V¢ (cULus 100 — 110 V DC);
digital inputs: 8; digital outputs: 4 relay outputs
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1. Description of easyE4 control relay
1.3 Device models - versions and part nos.

I/0 expansion for easyE4 control relays
o With screw terminals EASY-E4-...-..E1 or

Catalog No. and type Description
197217 - EASY-E4-UC-8RE1 12/24 Ve, 28V p;
197510 - EASY-E4-UC-8RE1P digital inputs: 4;
digital outputs: 4 relay outputs

197218 - EASY-E4-UC-16RE1 12/24 Ve, 28V p;
197511 - EASY-E4-UC-16RE1P digital inputs: 8;
digital outputs: 8 relay outputs

197219 - EASY-E4-DC-8TET 24 Ve
197512 - EASY-E4-DC-8TE1P digital inputs: 4;
digital outputs: 4 transistor outputs

197220 - EASY-E4-DC-16TE1 24V
197513 - EASY-E4-DC-16TE1P digital inputs: 8;
digital outputs: 8 transistor outputs

197221 - EASY-E4-AC-8RET 100 — 240 V. 100 — 240 V¢ (cULus 100 — 110 Vpg):
197514 - EASY-E4-AC-8RE1P digital inputs: 4;
digital outputs: 4 relay outputs

197222 - EASY-E4-AC-16RE1 100 — 240 Vpg; 100 — 240 Vg (cULus 100 - 110 Vpg);
197515 - EASY-E4-AC-16RE1P digital inputs: 8;
digital outputs: 8 relay outputs

197223 - EASY-E4-DC-6AE1 24V
197516 - EASY-E4-DC-6AE1P analog inputs: 4:
analog outputs: 2
197224 - EASY-E4-DC-4PE1 with temperature measuring
197517 - EASY-E4-DCA4PE1P Pt100, Pt1000, or Ni1000
24 VDC;

analog inputs: 4;
outputs: None

easy communication modules for easyE4 control relays
« Featuring screw terminals EASY-COM-...1

Catalog No. and type Description
199452 - EASY-COM-SWD-C1 For using the easyE4 control relay as a SmartWire-DT coordinator in
a SmartWire-DT line

199453 - EASY-COM-RTU-M1 For using the easyE4 control relay with Modbus RTU
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1. Description of easyE4 control relay
1.4 What the different parts of the part number mean

1.4 What the different parts of the part number mean

The part number includes information that specifies the version and model of the spe-

cific device being used. The Part number can be found at the front of the easyE4.
Tab. 2: Key to part numbers

easy-E4 - .C - . - x1(P)
Power Type of Number Type of output E-Expansion
rating supply of input- R-Relay CX-Base device with
voltage s/outputs T-Transistor LED diagnostics
A-Analog C-Base device with
P-Temperature display and buttons
1-Version

P-Type with push-in
terminals instead of
with terminal type
screw terminals.
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1. Description of easyE4 control relay
1.5 Accessory devices

1.5 Accessory devices

In addition to the expansions, there are additional accessories available for easyE4 con-

trol relays.

NOTICE

Only use original accessories.

9 Order accessories through your supplier or through the EATON online

catalog

@ Eaton.com/ecat

Example:

Cat No. and type

Description

198513 XV-102-A0-35TQRB-1E4

Touch display for easyE4, 3.5 inches,
24 Vpc, TFTcolor, QVGA 320 x 240 pixels, Ethernet

199734 XV-102-A3-57TVRB-1E4

Touch display for easyE4, 5.7 inches,
24 Vpc, TFTcolor, VGA 640 x 480 pixels, Ethemet

199740 EASY-RTD-DC-43-03B1-00

easy Remoate Touch Display, 4.3 inches,
24 V¢, TFTcolor, 480x272 px , Res., Ethernet, RS485

191087 MEMORY-SUD-A1

microSD
2 GB memory card with adapter, | Grade, without an operating system

197226 EASYSOFT-SWLIC

Programming software license easySoft 8

061360 ZB4-101-GF1

/B4-101-GF1 Device foot for screw mounting

197225 EASY-E4-CONNECT1

Spare parts package
consists of three (3) connectors and three (3) end covers for the easyE4
series between the control relay and input/output expansions

199513 EASY-E4-CONNECT-COM1

Spare parts package
consists of three (3) connectors and three (3) end covers for the easyE4
series between the control relay and communication module

229424 EASY200-POW

Switched-mode power supply unit,
100-240 Vpc / 24 Vpe /12 Ve, 0.35 A /0.02 A, single-phase, con-
trolled

212319 EASY400-POW

Switched-mode power supply unit,
100-240 Vp¢ / 24 Ve, 1.25 A, single-phase, controlled

272434 TR-G2/24

Transformer, 230V, 12/24 V, 2/1 A
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Starter packages

1. Description of easyE4 control relay
1.5 Accessory devices

We have various packages with limited availability that are intended to make it easier
to get started with control applications.

Cat No. and type

Starter kit consists of:

198514 XV100-BOX-E4-DC1

EASY-E4-DC-12TC1control relay,

XV-102-A0-35TQRB-1E4 touch display

Ethemet switch,

three patch cables to connect the devices to a PC, and one EASYSOFT-
SWLIC license.

198515 XV100-BOX-E4-UC1

EASY-E4-UC-12RC1control relay,

XV-102-A0-35TQRB-1E4 touch display ,

Ethernet switch,

three patch cables to connect the devices to a PC, and one EASYSOFT-
SWLIC license.

197227 EASY-BOX-E4-UC1

EASY-E4-UC-12RC1 control relay,
one patch cable to connect the control relay to the Ethernet port, and one
EASYSOFT-SWLIC license.

197228 EASY-BOX-E4-DC1

EASY-E4-DC-12TC1 control relay,
one patch cable to connect the control relay to the Ethernet port, and one
EASYSOFT-SWLIC license.

197229 EASY-BOX-E4-AC1

EASY-E4-AC-12RC1 control relay,
one patch cable to connect the control relay to the Ethernet port, and one
EASYSOFT-SWLIC license.

199507 EASY-BOX-E4-UC-SWD1

control relay EASY-E4-UC-12RC1, as well as
EASY-COM-SWD-C1 and a EASYSOFT-SWLIC license.

199508 EASY-BOX-E4-UCX-SWD1

control relay EASY-E4-UC-12RCX1, as well as
EASY-COM-SWD-C1 and a EASYSOFT-SWLIC license.

199509 EASY-BOX-E4-DC-SWD1

control relay EASY-E4-DC-12TC1, as well as
EASY-COM-SWD-C1 and a EASYSOFT-SWLIC license.

199510 EASY-BOX-E4-DCX-SWD1

control relay EASY-E4-DC-12TCX1, as well as
EASY-COM-SWD-C1 and a EASYSOFT-SWLIC license.

199511 EASY-BOX-E4-AC-SWD1

control relay EASY-E4-AC-12RC1, as well as
EASY-COM-SWD-C1 and a EASYSOFT-SWLIC license.

199512 EASY-BOX-E4-ACX-SWD1

control relay EASY-E4-AC-12RCX1, as well as
EASY-COM-SWD-C1 and a EASYSOFT-SWLIC license.
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1. Description of easyE4 control relay
1.6 Nameplate

1.6 Nameplate

The device can be identified by checking the nameplate on its side.
This nameplate includes the following information:

o Manufacturer

« Generation (hardware revision)

« Operational voltage

« Heat dissipation information

« Type approval and certification marks and information

« Information relevant to UL listing

In addition to the device's part number and MAC address, the QR code in the front also
contains additional information:

o Serial number

o Production Date

1.7 Support

To get fast and effective support, make sure to always
provide Customer Service with the following information:

o Part number

« Information from the QR code

« Ambient conditions at the location of use

« Fuse or other protective element used to protect the device
« Supply voltage conditions

« Device firmware version

« If applicable, build No., version easySoft 8
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1. Description of easyE4 control relay
1.8 easySoft 8 programming software

1.8 easySoft 8 programming software

easyE4 control relays are designed to be programmed with the easySoft 8 pro-
gramming software program. This program was developed specifically for this series
of devices, and makes it possible to quickly, conveniently, and easily integrate available
functions into a circuit diagram and use the result as a control program.

The program is available free of charge. However, you will need a software license in
order to be able to use all of its functions.

% Some functions are not available in the demo version.

easySoft 8 also allows you to:

« Testyour circuit diagram by simulating the power flow (offline test).

« Transfer your circuit diagram to a connected and operational easyE4 base device.

« Monitor the power flow and view operand states after transferring the circuit dia-
gram (online test)

« Print out your circuit diagram so that you can document it in detail

You protect your know-how by entering a password.

The easySoft 8 help is an integral part of easySoft 8 and is designed to help you use the
programming software.

Installing multiple easySoft 8 versions

If you are using easySoft version 7.40 or higher, you can install multiple different
easySoft versions on your computer at the same time (e.g., 8.00,7.40, and 7.32 or
lower).

If, for example, version 7.40 is already installed and you also want to install version

7.41, you do not need to uninstall the former first. When you install 7.41, 7.40 will be unin-
stalled as part of the installation routine.

Likewise, when updating from 7.30 to 7.32, you do not need to uninstall 7.30 before you
install 7.32. When running these minor version update installations, only the new pro-
gram files will be replaced.

Tutorials

For helpful videos that explain how to use specific functions, please visit the product
page at Eaton.com/easy-tutorial.
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1. Description of easyE4 control relay
1.8 easySoft 8 programming software

Application examples

Support has provided a number of applications that are available for download as ZIP

files from the Software Download Center.

&% Download Center - Software
Eaton.com/software/Anwendungsbeispiele/easy/Deutsch
Eaton.com/software/Application Samples/easy/English

These examples come with a task description, the circuit diagram, and the
easySoft project (in the EDP and LD programming languages as of this writing).
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1. Description of easyE4 control relay
1.9 Safety regulations

1.9 Safety regulations

1.9.1 Basics

The device has been designed according to the state of the art and all generally accep-
ted safety rules and standards. However, this alone cannot eliminate all potential haz-
ards, which is why it is necessary for you to be aware of all hazards and residual risks.

Do not run the device unless itis in perfect technical condition. Make sure to always
operate it as specified in this document and for the intended purpose.

Follow the safety instructions for the easyE4!
The section on safety instructions must be read and understood by

everyone who will be working with the easyE4 before the actual work is
performed.

NOTICE

Pay attention to the hazard severity levels used throughout this doc-
umentation whenever a hazard is indicated. The hazard symbol and sig-
nal word used and the corresponding text will provide information
regarding the specific hazard and how to avoid or prevent it.

1.9.2 Mandatory requirements, personnel requirements

1.9.2.1 Occupational safety

All generally accepted occupational health and safety rules and standards (internal and

national) must be complied with, as must be all applicable laws and regulations in the
relevant country.

1.9.2.2 Personnel qualifications

The personnel responsible for installation, operation, maintenance, and repairs must
have the necessary qualifications for the work they will be performing. They must be

appropriately trained and/or briefed and be informed of all hazards and risks associated
with the device.
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1. Description of easyE4 control relay
1.9 Safety regulations

1.9.2.3 Device documentation

This manual is considered an integral part of the device and must always be readily
available in the device's close proximity so that users have access to it.

Make sure that every person who will be working with the device, regardless of the life-
cycle stage involved, has read and understood the relevant parts of the documentation
for the device.

Additional parts of the documentation and information for the easyE4, including the
installation instructions, can be found at the Eaton Download Center - Documentation
and at the product pages on the Internet

& Caton.com/documentation

@ Eaton.com/easy

WARNING

Incomplete operator manual copies

Working with individual pages taken out from the operator manual may
lead to bodily injury and property damage due to missing safety inform-
ation.

P Always work with the latest and full document.

1.9.2.4 Installation, maintenance, and disposal

Make sure that the device is connected, installed, serviced, and disposed of pro-
fessionally and in line with all relevant standards and safety rules.

CAUTION

Installation requires qualified electrician

Important!

Dispose of recyclables as required by your local recycling regulations.

Devices no longer being used must be professionally disposed of as per local reg-
ulations. To learn more, please visit:
@ Eaton.com/recycling
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1. Description of easyE4 control relay
1.9 Safety regulations

1.9.2.5 Prerequisites for proper operation

In order for the device to be able to meet the contractually stipulated terms, the fol-
lowing must be observed:

« Only qualified personnel should be allowed to work with the device.

« The personnel working with the device must have read and understood all doc-
uments for the device and must follow all the instructions in them.

o The required ambient conditions must be met.

« Maintenance work must be carried out correctly.

% Make sure to read the = "Legal disclaimer”, page 18.

We assume no liability for damages, consequential damages, and/or accidents caused
by the following:

« Failure to follow any applicable occupational health and safety rules, standards,
and/or regulations

« Device failures or function disturbances

o Improper use and/or handling

« Not following the instructions or observing the information in the documentation for
the device

« Alterations, changes, and repairs to the device

easyE4 07/22 MN050009 EN Eaton.com 41



1. Description of easyE4 control relay
1.9 Safety regulations

1.9.3 Device-specific hazards

CAUTION

DESTRUCTION

The easyE4 should only be opened by the manufacturer or by an author-
ized center. Operate the device until only with the enclosure fully closed
and sealed.

CAUTION

ELECTROSTATIC DISCHARGE

Do not touch components (e.g., connector pins) that are electrostatic-
sensitive.

P Discharge (by touching a grounded metal object) any static charge
accumulated in your body before touching the device.

Electrostatic discharges may damage or ruin assembly parts. Because

of this, it is necessary to take precautions whenever handling the cards.

Please refer to the guidelines for electrostatic-sensitive components for

more information (ESD guidelines).

CAUTION

INTERFERENCES

The values specified in the technical data, as well as the device's elec-
tromagnetic compatibility (EMC), cannot be guaranteed if the following
are used: unsuitable cables, improperly assembled and terminated
cables, and/or wiring that does not conform to the applicable standards.
Only use cables assembled and terminated by professionals.

The cables being used must be assembled and terminated as required
by the port/interface description in this document.

When wiring the devices, follow all instructions regarding how to wire
the corresponding port/interface.

All general Directives and standards must be complied with.
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1. Description of easyE4 control relay
1.9 Safety regulations

CAUTION

INTERFERENCES

Screw all plug-in connections or lock them into place in order to improve
screening.

Signal cables must not be routed in the same cable duct with power
cables.

Before putting the system into operation, check all cable connections to
make sure that everything has been wired properly.

Make sure that all voltages and signals have the required values as spe-
cified in the technical data.

CAUTION

SAFELY DIVERTING ELECTRICAL INTERFERENCE CURRENTS

The devices must be connected to a central earth point with a conductor
thatis as short and has as low a resistance as possible.

« Ground connection characteristics:

Wire cross-sectional area 2 1.5 mm?, length =350 mm
easyE4 needs to be connected to the conductive structure in, e.g., the
control panel using the central earth point (earthing screw). This method
of earthing is mandatory required for proper function.

DANGER

STRAY CURRENTS

Large equalizing currents between the functional earthing system and
the ground system of different devices may result in fire or in mal-
functions due to signal interference.

P If necessary, route an equipotential bonding conductor, with a
cross-sectional area that is several times larger than that of the
cable shielding, parallel to the cable.
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1. Description of easyE4 control relay
1.9 Safety regulations

CAUTION
DATA LOSS

If the microSD memory card is being written to and a voltage drop
occurs or the card is removed, data may be lost or the microSD memory
card may be ruined.

P Insert the microSD card only when the easyE4 is de-energized.

Do not write to microSD cards constantly:

« microSD cards have a limited number of write cycles.

« Ifthereis avoltage drop while a write operation is in progress, data
loss is highly likely to occur.

P Remove the microSD card only when the easyE4 is de-energized.

P Before switching off the device, make sure that there are no pro-
grams writing to the microSD card.

CAUTION

SHORT-CIRCUIT HAZARD

If the device is or has been exposed to environmental fluctuations (ambi-
ent temperature, air humidity), condensation may form on or inside it. As
long as this condensation is present, there will be a short-circuit hazard.
Do not switch on the device when it has condensation in or on it.

If the device has condensation in or on it, or if the panel has been
exposed to environmental fluctuations, let the panel settle into the exist-
ing ambient temperature before switching it on. Do not expose the
device to direct thermal radiation from heating appliances.

CAUTION

UV LIGHT

Plastics will become brittle when exposed to UV light. This artificial aging
will reduce the easyE4 unit's lifespan. Protect the device from direct sun-
light and other sources of UV radiation.
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1. Description of easyE4 control relay
1.9 Safety regulations

CAUTION
POINTY, SHARP OBJECTS AND CORROSIVE LIQUIDS
When cleaning the device:

« Do not use any pointy or sharp objects (e.g., knives).
« Donotuse aggressive or abrasive cleaning products or solvents.

Make sure that no liquids get into the device (short-circuit hazard) and
that the device is not damaged in any way.

CAUTION

INSTALLATION CUT-OUT

The mounting cutout must be located in a position that will not defeat the
purpose of stabilizing webs or other reinforcing elements in the control
panel. If necessary, reinforcing elements must be installed/added.

CAUTION

MECHANICAL FORCES ON THE ETHERNET PORT

Communications may be affected, and the connection's mechanical com-
ponents may be damaged, if the Ethernet interface is subjected to strong
vibrations or the RJ45 plug-in connection is subjected to pulling.

« Protect the RJ45 plug-in connection from strong vibrations.
« Protect the RJ45 plug-in connection from tensile forces at the socket.

pa: P> > P

CAUTION

Installation requires qualified electrician
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1. Description of easyE4 control relay

1.10 Engineering

1.10 Engineering

1.10.1 Length of input cables

46

The easyE4 series makes it possible to combine multiple voltage variants. Each base

supplies.

Severe interference can cause a signal 1 on the inputs without a proper signal being
applied. Observe therefore the following maximum cable lengths:

Base device inputs 11-16

o 40 m for AC supply voltages; 100 m for DC supply voltages

Base device inputs 1718

« 100 m for AC supply voltages; 100 m for DC supply voltages
Expansion device inputs

« 40 m for AC supply voltages; 100 m for DC supply voltages

In addition, the following applies to base devices and expansion devices:

With longer cables, connect a diode (e.g. 1N4007) with a minimum reverse voltage of 1
kV and a let-through current of 1 A in series to the device inputs. Ensure that the diode
is pointing to the input; otherwise the device will not be able to detect the 1 state.
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1.10.2 Analog Signals

1. Description of easyE4 control relay
1.10 Engineering

DANGER

Analog signals are more sensitive to interference than digital signals,
which is why the signal cables should be carefully routed and con-
nected.

Anincorrect connection can lead to unwanted switching states.

The following measures must be adhered to in order to prevent any deviations in analog
values.

Tips for analog signals

[ g
g
>

Use shielded cables.

Keep signal cables as short as possible and not longer than 10 m.

In the case of short cable lengths, terminate the signal cables' shield to the 0 V ter-
minal on both sides across the entire area.

In the case of longer signal cables, the shield should only be terminated on one
end, i.e., on the side of the EASY-E4-... devices.

Otherwise compensation currents between both grounding points may flow, lead-
ing to the interference of analog signals.

Lay signal cables separately from heavy current cables.

Connect inductive loads that you are switching via the outputs of the EASY-E4-...
base devices to a separate power supply or use a suppressor circuit for motors
and valves.

If loads from motors, solenoid valves or contactors are operated with the same
power feed as EASY-E4-... devices, switching may give rise to interference on the
analog input signals.

Make sure that the reference potential is galvanically connected.
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1. Description of easyE4 control relay

1.10 Engineering

1.10.3 Notes on connecting EASY-E4-AC-... devices

48

Special considerations for EASY-E4-AC-... expansions

Connect inputs 11-18 on AC base devices and I1-14 on expansion devices in accord-
ance with all applicable VDE, IEC, UL, and CSA safety rules using the same phase con-
ductor that delivers the supply voltage. Otherwise, the device will not detect the
switching level or may be destroyed by overvoltage.

During wiring, make sure to meet all cable protection requirements.

AC base devices

Input signal voltage range
« Offsignal:0to40V.
o Onsignal: 79 to 264 V

Input current
o I1t016:0.5mA/0.25 mA at 230 V/115 V.
o 17,18:6 mA/4 mA at 230 V/115 V.

In addition, the following applies to 11-16 on base devices:

With longer cables, connect a diode (e.g. 1N4007) with a minimum reverse voltage of 1
kV and a let-through current of 1 A in series to the device inputs. Ensure that the diode
is pointing to the input; otherwise the device will not be able to detect the 1 state.

Connecting inputs 17/18

Neon lamps with a maximum residual current of 2 mA /1 mA at 230 V/115 V can be con-
nected to 17 and I8.
9 Always use neon bulbs that are operated with a separate N connection.

WARNING
Do not use reed relay contacts on 17, I8. These may burn or melt due to
the high inrush current of 17, I8.

Two-wire proximity switches have a residual current in the 0 state. If this residual cur-
rentis too high, the device only detects the 1 state at the input.

With two-wire proximity switches or sensors with similar residual current con-
sumption use therefore the inputs 17 and 8.

Use an additional input circuit if several inputs are required with a higher input current.

AC expansions

Connect the inputs, for example, to pushbutton actuators, switches or relay/contactor
contacts.
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1. Description of easyE4 control relay
1.10 Engineering

Input signal voltage range
o Off signal: 0to 40 V.
o Onsignal: 79 to 264 V

Input current
e 11t018:0.5mA/0.25 mA at230 V/115 V.

In addition, the following applies to AC expansion devices:

With longer cables, connect a diode (e.g. 1TN4007) with a minimum reverse voltage of 1
kV and a let-through current of 1 A in series to the device inputs. Ensure that the diode
is pointing to the input; otherwise the device will not be able to detect the 1 state.
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1. Description of easyE4 control relay

1.10 Engineering

1.10.4 Notes on connecting an easy communication module

50

EASY-COM-... easy communication modules can be used with an easyE4 base device
starting with generation 05.

(ID on the nameplate, = page 36)

The easy communication module needs to be connected to the left side of the easyE4
base device, while an |/0 expansion for easyE4 control relays is connected to the right
side.
It may be necessary to update the firmware on the easyE4 base device
before use.

Only available on firmware version 1.30 or higher.
% Each easyE4 base device can only support one easy communication mod-
ule.

The easy communication modules are configured in easySoft 8.

Special details regarding SmartWire-DT

easySoft 8 offers planning and ordering help that can be used to configure the
SmartWire-DT line.

This SmartWire-DT planning and ordering help will assist you with selecting and con-
figuring the SmartWire-DT modules on the SmartWire-DT line. The program has the cur-
rent consumption specifications for all SmartWire-DT modules. During planning, it will
automatically calculate and display the corresponding system's current consumption.

To set up a SmartWire-DT line and install and run easyE4 as a SmartWire-DT coordin-

ator, you will need to be familiar with the basic contents in the SmartWire-DT doc-
uments.

Existing SmartWire-DT configurations can be incorporated into the easySoft 8 project.

% The inputs/outputs on a SmartWire-DT line are available in addition to the
inputs/outputs of the 1/0 expansion for easyE4 control relays; the limit is
the number of operands used in the .e80 project.
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2. Installation

2. Installation

@ CAUTION

Installation requires qualified electrician

easyE4 devices must be installed and wired exclusively by an electrician or a person
who

is familiar with electrical installation rules and practices.
The devices are installed in the following order:

1. Mounting base device

2. Assemble the base device and expansion devices into a block (optional)
Assemble the base device and the easy communication module together into a
block (optional)

Connecting the power supply

Connecting inputs

Connecting outputs

Connect to Ethernet

DANGER OF ELECTRICAL SHOCK!

Dangerous Electrical Voltage!

All installation work must be carried out with the entire installationin a
de-energized state.

w

N o o e

Always comply with all applicable country-specific safety rules and regulations:

Switch off and isolate

Secure against retriggering

Verify isolation from the supply

Earthing and short-circuiting

Covering or providing barriers to adjacent live parts

o=

What to do before turning the device back on

« Remove all tools and materials

o Leave the danger zone

« Remove the short-circuiting and grounding at the area where work was performed
and then elsewhere

« Disconnectthe ground wire from the system components first, then from the
ground
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2. Installation

2.1 Prerequisites for the location of use

« Do not touch system components or cables without a ground wire (if there was one
previously) anymore

« Reinstall all safety covers, safety enclosures, safety labels, and safety signs

« Donotremove safety measures at switching points until you get the all-clear for the
areas where work was performed

« If carrying out work that involves more than one worker, make absolutely sure that
nobody is still in the danger zone

2.1 Prerequisites for the location of use

2.1.1 Installation position

2.1.1.1 Temperatures

52

The device must be used exclusively in locations for which it has been approved/cer-
tified.

The supply voltage must be guaranteed and must conform to the relevant spe-
cifications-

Nameplate = page 36 and
the specifications in the = Section "Technical data", page 799 for the individual
devices = page 799

CAUTION

INSTALLATION CUT-OUT

The mounting cutout must be located in a position that will not defeat the
purpose of stabilizing webs or other reinforcing elements in the control
panel. If necessary, reinforcing elements must be installed/added.

easyE4 devices are intended to be flush mounted in control cabinets, control panels, ser-
vice distribution boards, or control consoles from behind.
The following must be taken into account when selecting the installation position:

« The controls and connectors must remain accessible even after the device has
been installed.
« easyE4 devices can be installed in a horizontal or vertical position.
% The slot for the microSD memory card is located under a cover on the
base device.
Please observe the clearance required in order to be able to remove
the microSD and use the buttons.

Make sure that the device does not overheat.
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2. Installation
2.1 Prerequisites for the location of use

Do not expose the device to direct sunlight or other sources of heat.

Th
he

e minimum clearance to components that radiate heat, such as transformers under
avy loads, is 15 cm.

CAUTION

UV LIGHT

Plastics will become brittle when exposed to UV light. This artificial aging
will reduce the easyE4 unit's lifespan. Protect the device from direct sun-
light and other sources of UV radiation.

The environmental ambient conditions for operation must not exceed the specified val-

ues:
Ambient climatic conditions
Air pressure (in operation) 795 - 1080 hPa
Max. 2000 m above sea level
Temperature
Operation -25—+455°C (-13 = +131 °F)
The display is readable between 9 -5°C (-23°F) = T = 50°C (122°F)
Storage / Transport - 40 —+70 °C (-40 — +158 °F)
Humidity Relative humidity 5 - 95 %
Condensation Prevent condensation by means of suitable measures

2.1.1.2 Aeration and de-aeration

The device uses natural convection-based passive cooling, i.e., it does not use fans.
Make sure that there will be enough volume for air changes inside the control panel,
etc.

The specified clearance around the easyE4 is: a, b, ¢ 2 30 mm (1,2")

When installing the easyE4 in complex systems together with other assemblies,
you must ensure that there will be enough air circulation in order to prevent over-
heating.

Ambient temperature for natural convection: 9 -25°C (-13°F) = T=55°C (131°F)

The display (option) will be readable between 8 -5°C (-23°F) =T =50°C (122°F).

The panel builder is responsible for the temperature rise calculation. Eaton will
provide heat dissipation data for the easyE4 as necessary for design verification in
accordance with IEC EN 61439.
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2. Installation
2.2 Unpacking and checking the equipment supplied

2.2 Unpacking and checking the equipment supplied

Check the easyE4's packaging for transit damage.
Carefully remove the packaging in order to avoid damaging the device.
Check the package contents for visible transit damage.

y¥yYyYvyy

Use the information in Installation instructions to make sure that the contents are
complete.

% Keep the original packaging so that you will be able to use it in the
future if you need to transport or ship the device.
Make sure to also keep the documents enclosed with the device
and/or to give them to the end customer.

The package for the easyE4 series comes with:
Tab. 3: easyE4 control relay std. pack

Unit Description

1x EASY-E4-...-12...C1(P) or
EASY-E4-...-12...CX1(P)

1x Installation instructions [L0500202U

Tab. 4: easyE4 control relay 1/0 expansion std. pack
Unit  Description

1x EASY-E4-...-...E1(P)
1x Bus connector plug
1x Installation instructions [L050021ZU

Tab. 5: easy communication module std. pack EASY-COM-SWD-. ..
Unit  Description
1x EASY-COM-SWD-C1(P)
1x Bus connector plug
1x Installation instructions 1L050024ZU

Tab. 6: easy communication module std. pack EASY-COM-RTU-...
Unit  Description
1x EASY-COM-RTU-M1(P)
1x Bus connector plug
1x Installation instructions 1L0500352U

The easyE4 series is sturdily built, but the components inside it are sensitive to excess-
ively strong vibrations and/or mechanical shock.

Accordingly, make sure to protect the easyE4 from mechanical loads that exceed the
scope of the unit's intended use.

The device should only be transported in its original packaging after being packed prop-
erly.
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2. Installation
2.2 Unpacking and checking the equipment supplied

Missing parts or damage

If you notice anything wrong, please contact your distributor or
Eaton Service +49 (0) 180 5 223822 (de,en)
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2.3 Mounting

ATTENTION
Arrange for a professional technician to mount the device.

CAUTION

INSTALLATION CUT-OUT

The mounting cutout must be located in a position that will not defeat the
purpose of stabilizing webs or other reinforcing elements in the control

panel. If necessary, reinforcing elements must be installed/added.

P Check to make sure that the installation clearances are being observed
-> Section " Installation position”, page 52
P Make sure that the mounting cutout has the right size.

Mounting EASY-E4-...

Mounting on ICE/EN 60715 mounting rail OR
with screws and ZB4-101-GF1 mounting feet.

2.3.1 Mounting easyE4 control relays

56

Install the easyE4 control relay in a control panel, service distribution board, or enclos-
ure so that the power supply and terminal connections cannot be touched directly dur-
ing operation.

The easyE4 control relay can be mounted either vertically or horizontally.

For ease of wiring, leave a clearance of at least 3 cm between the device terminals and
the wall or adjacent devices.
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2.3 Mounting
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Fig. 4 Min. clearance of 3cm

P Snap the base device and every expansion onto a mounting rail
or mount every device using ZB4-101-GF1 device feet
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1/0 expansion for easyE4 control relays
Local expansion devices are connected directly to the right of the basic unit.

You can use the connector to connect the easyE4 base device to up to 11 expansions
and assemble them into a single device block.

Expansion devices come with an matching connector as standard.
You can use the expansion devices to:

« Increase the number of inputs/outputs
« Combine various voltages
« Process analog/digital signals

You can use all digital and analog expansion devices regardless of the corresponding
operating voltage.

Each expansion needs to be mounted individually on the mounting rail or with screws
and device feet, much like the base device. Once you are done mounting all the devices,
use the connector to combine them into a single device block.

P Connect the base device to the expansion, and the expansions to each other, with
a connector.

g \AC/DC/UC
I

OFF !

=11 x EASY-E4-...E.

Fig. 5: Assembling a base device with expansions
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easy communication modules for easyE4 control relays

The easy communication module needs to be placed directly next to the base device, on
the microSD side.

You can use the connector to connect the easyE4 base device to an easy com-
munication module and assemble them into a single device block.

EASY-COM-... comes with an matching connector as standard.
By using the easy communication module, you can:

« Connect easyE4 base devices from generation 05 or higher directly to a com-
munication system

The easy communication module needs to be mounted individually on the mounting rail
or with screws and device feet, much like the base device. Once you are done mount-
ing all the devices, use the connector to combine them into a single device block.

P Connect the base device to the easy communication module with the connector.

n \AC/DC/UC
I

OFF!

Fig. 6: Assembling the base device with an easy communication module as example EASY-COM-SWD-
C1
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2.3.1.1 Installation on mounting rail
1.

60

Position the base device against the mounting rail's upper lip in an inclined pos-
ition.

Lightly push the device down and against the mounting rail until it snaps into
place over the mounting rail's lower lip.

The device will clip into place automatically.

K m
T
H
¥
|1 mm (0.04")
- | </-5 mm (0.29")
15 mm (0.59")
\ l
e —
—_—
S (2]

Fig. 7: Installation on IEC/EN 60715 mounting rail

3. Check that the device is seated firmly.

The device is mounted vertically on a mounting rail in the same way.

Mounting the first expansion (optional)

1.

Position the expansion device against the mounting rail's upper lip in an inclined
position to the right of the base device.
Slide the expansion until it is resting flush against the base device.

. Lightly push the device down and against the mounting rail until it snaps into

place over the mounting rail's lower lip.

4. Remove the end cover from the base device and store it in a safe place.

Connect the base device to the expansion using the connector.

Mounting additional expansions (optional)

1.

Position the expansion device against the mounting rail's upper lip in an inclined
position to the right of the previous expansion.

2. Slide the expansion until it is resting flush against the previous expansion.
3. Lightly push the device down and against the mounting rail until it snaps into

place over the mounting rail's lower lip.
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4. Connect the expansions to each other using the matching connector.

Installing the easy communication module (optional)

1. Position the easy communication module to the left of the base device against
the mounting rail's upper lip in an inclined position.

2. Slide the easy communication module until it is resting flush against the base
device.

3. Lightly push the device down and against the mounting rail until it snaps into
place over the mounting rail's lower lip.

4. Remove the end cover from the base device and store it in a safe place.

5. Connectthe base device to the easy communication module with the matching
connector.

Finish assembly

1. Take the base device's end cover and install it on the right side of the last expan-
sion.

2. Takethe base device's end cover and install it on the left side of the easy com-
munication module.

There will be the following electrical isolation at the local expansion connection
between the base device and the expansion device:

« Basicisolation, 400 V¢ (+10%).

o Safeisolation, 240 V¢ (+10%).

The base device, expansion device, and easy communication module can be powered
with different power supplies.

easyE4 07/22 MN050009 EN Eaton.com 61



62

2. Installation
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2.3.1.2 Screw mounting

Fixing brackets ZB4-101-GF1 that can be inserted on the rear of the easyE4 device are
required for screw mounting.

These feet are available as an accessory — please refer to > Section " Accessory
devices", page 34.

Fig. 9: Example: Screw mounting for a 4U device

% The base devices and EASY-E4-...-16... 4U expansions, such as
EASY-E4-UC-16RE1(P), require three feet each.

EASY-E4-...-8... 2U expansions, such as EASY-E4-DC-8TE1(P),

EASY-E4-DC-6AE1(P), and EASY-E4-DC-4PE1(P), require two
feet each.

easyE4 07/22 MNO050009 EN Eaton.com



2. Installation
2.3 Mounting

2.3.1.3 Dismounting of a device

P Disconnect all the connections and wires for the device
P |f the device is a standalone base device, you can remove it directly

P |f you are working with a block consisting of a base device and expansion devices
and/or
an easy communication module
, remove the connectors.

Fig. 10: Remove adjacent connectors

™  Remove the device from the mounting rail

Fig. 11: Dismantling

P Screw mounting option:
Unscrew the screws on the device feet.
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2.4 Connection terminals

2.4 Connection terminals

All devices are available with two terminal types.
The specific terminal type can be found at the end of the part No.~> page 33
You will need a flat-blade screwdriver for installation:

2.4.1 Screw terminals

64

« with terminal type screw terminals

Slot-head screwdriver, width 0.8 mm x 3.5 mm.

« with push-in terminals

Slot-head screwdriver, width 0.4 mm x 2.5 mm.

EASY-COM.-...-.1 devices are designed for use with screw terminals.

The stripping length for the individual conductors, or the length of the wire end sleeve at
the individual conductors, is 6.5 mm (0.26") for this connection.

P Connect the individual conductors with a tightening torque of 0.5 - 0.7 Nm.

6,5 mm (0.26") Terminal capacity
in mm?

P solid 0.2upto 4

— Flexible 0.2t0 25

Conductor cross section AWG

min 22 - max 12

gy Solid cable with ferrule

—- Flexible with ferrule

0.2upto 2.5
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2.4.2 Push-in terminals

2. Installation
2.4 Connection terminals

EASY-COM-...-.1P devices are designed for use with push-in terminals.

The stripping length for the individual conductors, or the length of the wire end sleeve at
the individual conductors, is 8 mm (0.31”) for this connection.

P Push the individual conductors directly into the push-in terminal until the terminal
locks in place. If necessary, use a flat-blade screwdriver to help.

8mm (0.31") Terminal capacity
in mm?
R solid 02 25
.2upto 2
- Flexible P

Conductor cross section AWG ~ min 24 - max 14

8mm (0.317) Terminal caPBCitY
in mm?

:Gg:” Solid cable with ferrule
= Flexible with ferrule

0.25upto 1.5
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2.4.3 Connecting the power supply

66

Cable protection

NOTICE
Make sure to meet all relevant line protection requirements!

Connect a circuit protection device (F1) rated for at least 1 A (slow) to all base devices.

You may need a higher circuit protection rating depending on the type and connection of
the expansion devices (F1).

You can use a shared, adequately sized circuit protection device for the base device,
expansion device(s), and easy communication module that takes into account the
amount - a maximum of 11 and the terminal - with UC, DC, and AC power.

AC: Ly 100 - 240V AC/DC (cULus 100 - 110V DC)

UC: 12,24V DC/24V AC

DC: 24V DC
0V/N

F;;[h%l 12| 12

+
N
=
<
<
+

[
(9p)
<
[
=2
=2

EASY-E4-DC-12TC1(P)
EASY-E4-DC-12TCX1(P) o
EASY-E4-UC-12RC1(P)
EASY-E4-UC-12RCX1(P) o
EASY-E4-AC-12RC1(P)
EASY-E4-AC-12-RCX1(P)

Fig. 12 Connecting the power supply for base devices
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AC: Ly, 100- 240V AC/DC (cULus 100 - 110V DC)

UC: 12,24 V DC/24 V AC

DC: 24V DC
0V/N

FK‘M d]

b2 | 02| 1

o3

+24V 0V +24V 0V +UC 0V +UC oV L N
= _ — _ =
=o oo i:— o 0_9_-'—
H= == ) — = w
T w oc =] L o
© o = << © [o= C ©
- v R Q@ i @ Q=
[SNS) (SRS o (&) QO
oo (=) > =) <<
<+ < < < < < <+ <
G g 5 & W
> > > > > > > >
[ZX%) ZX%] ) 0 [ZX%)
<< < << << < <t << <
w o o w w w o

Fig. 13: Connecting the power supply for expansions

% The way in which the power supply should be connected to the easy com-

munication module is described in the corresponding section:
EASY-COM-SWD-...

-> Section "Connecting the power supply through POW/AUX", page 733
EASY-COM-RTU-... = Section "Connecting the power supply *, page 747

System test

The devices run a system test after the supply voltage has been switched on.

The system test lasts 1 s for the base device. After this time elapses, the device will

enter RUN or STOP mode depending on the specific device and configured settings.
NOTICE
When the basic devices and expansion units are switched on, they
behave like a capacitor, so that an inrush current higher than the rated
input current is present. Take this inrush current into account when
designing the electrical equipment by using slow fuses and suitable
switches. Never use reed relay contacts to switch the power supply as
these may burn or stick.

You can find the required connection specifications for your device model from the cor-
responding data sheet, > Section "Technical data", page 799
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2.4.3.1 Special notes on connecting EASY-E4-AC-... devices

68

DANGER!

Connect inputs 11-18 on AC base devices and 11-14 on expansion
devices in accordance with all applicable VDE, IEC, UL, and CSA safety
rules using the same phase conductor that delivers the supply voltage.
The device will otherwise not detect the switching level or may be des-
troyed by overvoltage.

Inputs 15-18 on expansion EASY-E4-AC-16RE1(P) can be connected to a
different phase.

Ensure thatthe L and N conductor are not reversed.
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2.4.4 Connect digital inputs

The inputs of the easyE4 devices switch electronically.
Once you have connected a contact via an input terminal, you can reuse it as a contact
inyour circuit diagram as often as you like.

Connect the contacts, for example buttons or switches, to the input terminals of the
easyE4 device.

AC: Ly, 100 - 240 V AC/DC (cULus 100 - 110V DC)

UC: 12,24V DC/24V AC
DC:24VvDC
0 V/N . . .

0 O O O O O O O 0O O O O
ov 1 12 13 In ov 1 12 13 In N 11 12 13 In
EASY-E4-DC-12TC1(P) EASY-E4-UC-12RC1(P) EASY-E4-AC-12RC1(P)
EASY-E4-DC-12TCX1(P) EASY-E4-UC-12RCX1(P) EASY-E4-AC-12RCX1(P)

Fig. 14: Connecting the digital inputs on base devices

AC: Ly, 100 - 240 V AC/DC (cULus 100 - 110V DC)
UC: 12,24V DC/24 V AC

0B e DI

0V/N

OV 1 12 B I 0V I 12 1B In N 1 12 13 14 (5 16 17 I8
EASY-E4-DC-8TE1(P) EASY-E4-UC-8RE1(P) EASY-E4-AC-8RE1(P)
EASY-E4-DC-16TE1(P) EASY-E4-UC-16RE1(P) EASY-E4-AC-16RE1(P)

Fig. 15: Connecting the digital inputs on expansions

As per the hardware characteristics, base devices have 8 digital inputs available (11 —
18)
Meanwhile, expansion devices feature 4 (11 —14) or 8 (11 —18) inputs.

2.4.4.1 Special considerations for EASY-E4-AC-... expansions

DANGER!

Connect inputs 11-14 on AC expansion devices in accordance with all
applicable VDE, IEC, UL, and CSA safety rules using the same phase con-
ductor that delivers the supply voltage. Otherwise, the device will not

detect the switching level or may be destroyed by overvoltage.
Inputs 15-18 on expansion EASY-E4-AC-16RE1(P) can be connected to a
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different phase as 11-14.
Ensure that the L and N conductor are not reversed.
Adjacent AC devices can be powered with different phases.

Tab. 7. AC phase assignment
EASY-E4-AC-12RC1(P), EASY-E4-AC-16RE1(P)
EASY-E4-AC-12RC1,
EASY-E4-AC-8RE1(P)

lye Ny, 1118 n-14 I5-18
L1 L1 L1 L
L1 N L L1 L2
L1 L1 L1 13
12 12 12 L2
12 N L2 12 L
12 12 12 13
13 13 13 13
13 N 13 13 L
13 13 13 L2

Example showing how to read the table

Ly, Ny, 1118 -] |I5-18
. ol 0 o
ERL AT L1 2 |
=3 L | L1 L3

L2 L2 7 L2
L2 N L2 L2 L

L2 L2 L2 L3

L3 L3 13 L3
13 N 13 3 L

13 E 13 L2

If expansion device EASY-E4-AC-16RE1(P)

is being powered with phase L1, then inputs 11-14 must also be driven with L1.
Inputs 15-18 can be driven with the same phase L1, but also with either phase L2 or L3.
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2.4.4.2 Connect digital counter inputs

Only possible on base devices.

Base devices with DC and UC voltage come with special counting and measuring func-

tions oninputs 11 to 14.
These functions are connected directly to function blocks.

9 The following applies to EASY-E4-UC-...:
The voltage supplied to the EASY-E4-UC-... must be a DC

voltage, since only DC signals will be processed.

You can process the following:

« 4individual high-speed counter signals (one single counting direction), 11, 12, 13, 14
« 2incremental counters, 11,12 and 13, 14
« Frequencies I1,12, 13, 14

UC: 12,24V DC

DC:24VvDC
(; (= f(; @
UL UL JTUL JTUL
©) ©)
ov 11 12 | 2 1

0V/N

3 14 ov 1 3 14
EASY-E4-DC-12TC1(P) EASY-E4-UC-12RC1(P)
EASY-E4-DC-12TCX1(P) EASY-E4-UC-12RCX1(P)

Fig. 16: Connect digital counter inputs

9 Input cable length

Strong interference on long cables can resultin inputs reaching
their switching level. Please do not exceed the maximum cable
lengths specified in the technical data for the connected, shiel-
ded sensors.
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2.4.5 Connecting analog inputs

12

Only possible on base devices.

Base devices with DC and UC voltage can read analog voltages within a range of 0 to
10 Vviainputs 15, 16, 17, and I8 on the EASY-E4-... base device. The analog inputs' input
impedance is 13.3 kQ.

The signal has a 12 bit resolution, value range 0 - 4 095.

The following applies:

« 15=1A01
« 16=1A02
o 17=1A03
« 18=1A04

The analog voltage inputs can also be used as digital inputs.

UC: 12,24V DC
DC:24V DC
oV

HKA[I]Q +10V D FKA[I]Q +10V D

0-10V 0-10V
O O o O O o O o O O
+24V 0V 5 16 17 18 +UC 0V 5 16 17 18
IA1 1A2 1A3 1A4 IA1 1A2 |A3 |A4
EASY-E4-DC-12TC1(P) EASY-E4-UC-12RC1(P)
EASY-E4-DC-12TCX1(P) EASY-E4-UC-12RCX1(P)

Fig. 17: Connecting the analog inputs on base devices

% SETPOINT encoder:

Use a potentiometer with a resistance <1 kQ, e.g., 1 kQ, 0.25 W.

DANGER

Analog signals are more sensitive to interference than digital signals.
Consequently, greater care must be taken when laying and connecting
the signal lines. The measures described below must be adhered to in
order to prevent any deviations in analog values. Anincorrect con-
nection can lead to unwanted switching states.

In order to prevent fluctuating analog values, you should take the measures specified
for Engineering —> Section "Analog Signals”, page 47
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The EASY-E4-UC-... and EASY-E4-AC-... base and expansion devices feature relay out-

puts.

Q1 Qn

b2 s

L1, L2, L3/24 - 250 V AC
12-220V DC

EASY-E4-UC-12RC1(P) EASY-E4-UC-8RE1(P)
EASY-E4-UC-12RCX1(P) EASY-E4-UC-16RE1(P)

EASY-E4-AC-12RC1(P) EASY-E4-AC-8RE1(P)
EASY-E4-AC-12RCX1(P) EASY-E4-AC-16RE1(P)

Fig. 18: Connecting relay outputs

DANGER

Make sure to observe the technical data for the relays.

Do not exceed the upper voltage limit of 250 V¢ on a relay contact.

If the voltage exceeds this threshold, flashover may occur at the con-
tact, resulting in damage to the device or a connected load.
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2.4.7 Connecting transistor outputs

74

EASY-E4-DC-... devices feature transistor outputs.

A separate power supply feed must be provided for the base device transistor outputs.

O—0O O O O O
+24Vy Jovg Q1] Q2] Q3] a4

o

+24'V

" | T¢oTt

EASY-E4-DC-12TC1(P)
EASY-E4-DC-12TCX1(P)

Fig. 19: Connecting base device transistor outputs

Transistor outputs on easyE4 expansion devices are powered via the power supply for
the expansion device. In other words, transistor outputs have the same potential as the
expansion device's inputs.

+24V DC
oV

ﬂ%ﬁ ffffffffff L

F2z25A J j
EASY-E4-DC-8TE1

F2z5A { {
EASY-E4-DC-16TE1 ‘ ‘ ‘ ‘ ‘ ‘

Q1] Q2| Q3] 04 Q5( Q6| Q7{ Q8

EASY-E4-DC-8TE1(P) EASY-E4-DC-16TE1(P)
EASY-E4-DC-16TE1(P)

Fig. 20: Connecting expansion device transistor outputs

% Suppressor circuit for transistor outputs on EASY-E4-... devices.

When inductive loads without a suppressor circuit are switched off, overvoltages are
produced. Accordingly, use an appropriate suppressor circuit for the transistor outputs
in order to handle this and prevent electronic components from overheating in the
worst-case scenario.
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% Depending on the actual inductive load (1, L):
If the +24 Vpc power supply is switched off via a contact in the event of an

emergency stop, and if more than one driven output with an inductive load
can be switched off, you must provide these inductive loads with a sup-
pressor circuit.

+ 24V —

U <U,<33V
emax YA P

Q Q

OV =

Fig. 21: Inductive load with suppressor circuit

2.4.7.1 Transistor output behavior in the event of a short circuit/overload
The following applies to easyE4 devices with transistor outputs:

In the event of a short circuit or overload at a transistor output, this output will switch
off and a general fault alarm ID (please refer to fault IDs) will be set to 1. The output will
switch back on up to the maximum temperature after a cooling time that depends on
the ambient temperature and the current level. If the fault continues, the output will
switch off and on until the fault is rectified or the power supply is switched off.

2.4.7.2 Connecting outputs in parallel

Only outputs of the same group (Q1 to Q4 or Q5 to Q8) can be connected in parallel; e.g.

Q1 and Q3 or Q5, Q7 and Q8. Parallel switched outputs must be simultaneously ener-

gized.

% If the outputs are not switched on and off automatically, or if outputs from
both groups are connected in parallel, this may result in malfunctions such
as those occurring in the case of overloads.
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2.4.8 Connecting analog I/0 expansion devices
The analog inputs in expansion EASY-E4-DC-6AE1(P) cannot be used as digital inputs.

The EASY-E4-DC-6AE1(P) features four analog inputs and two analog outputs. You can
use easySoft 8 to set the operating mode for each analog input and analog output.

The following options are available:
Resolution, analog Resolution, digital value

0-10V 12 bits 0 - 4095
4-20mA 12 bits 819 - 4095
0-20mA 12 bits 0 - 4095

For all analog inputs, you can configure noise suppression, averaging, and an update
rate in easySoft 8.

Project view
Expansion information  Expansion parameter lnssigned operands |
EASY-E4-DC-6AEL - (Expansion, 4 IA, 2 QA, screw terminals) _@ u E
B8R0 | parameter for IA1 Parameter for QA1
FTN . Measuring range: Qutput range:
- Scaling: Scaling:
: Parameter for IA2 Parameter for QA2

:: “% | Measuring range: Qutput range:
Parameter for IA3 Settings for alf inputs
Measuring range: Averaging: |None w

Scaling: Update rate:

Parameter for IA4
Measuring range:

Fig. 22: Device parameters tab, using the EASY-E4-DC-6AE1 as an example

DC:24Vv DC
oV

FI>1A ﬁ)
Am > >

0-10V 0-10V

4-20mA 4-20mA

0-20mA 0-20mA
o O o O o O
+24V 0V IA1 GND IA2 GND IA3 GND I[A4 GND

EASY-E4-DC-6AE1(P)

Fig. 23: Connecting analog inputs EASY-E4-DC-6AE1(P)
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+24V DC
ov

FI>1A
g mp O
QAT GND] QA2 GND

A 0-10V

0-10V
4-20 mA 4-20mA
0-20mA 0-20mA
O O
+24V 0V

EASY-E4-DC-6AE1(P)

Fig. 24: Connecting analog outputs EASY-E4-DC-6AE1(P)

DANGER

Analog signals are more sensitive to interference than digital signals,
which is why the signal cables should be carefully routed and con-
nected.

Anincorrect connection can lead to unwanted switching states.

In order to prevent fluctuating analog values, you should take the measures specified
for Engineering - Section "Analog Signals", page 47

In addition to the specifications in the data sheet, the following applies to EASY-E4-DC-
6AE1(P):

Input impedance

Voltage: 12,122 kQ

Current: <3000
Voltage output: Max. current: 10 mA (load resistance 21000 Q)
Current output: Load resistance <6000
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2.4.9 Connecting analog inputs with temperature measuring on expansion devices

18

Temperature inputs cannot be used as digital inputs.

The EASY-E4-DC-4PE1(P) analog input expansion features four (4) analog RTD inputs
that can be used to integrate Pt100, Pt1000, or Ni1000 temperature sensors.

The Pt100, Pt1000, or Ni1000 inputs are suitable for 2-wire and 3-wire connections. In
addition, unshielded or shielded cables with a length of up 30 m can be used for the con-
nection. Finally, averaging for temperature readings can be set up.

When connecting temperature sensors, make sure to use the right configuration

depending on whether you are using a 2-wire or 3-wire connection. If the temperature

sensors are connected using a 2-wire connection, the corresponding input terminals

must be connected to each other, i.e., input terminals 2 and 3 for T1, input terminals 5

and 6 for T2, input terminals 8 and 9 for T3, and input terminals 11 and 12 for T4.

% When inputs on an EASY-E4-DC-4PE1(P) are not used, all three input ter-
minals must be connected to each other.

DC:24V DC
oV

A"

LA

Pt 100 Pt 100
Pt 1000 Pt 1000
Ni 1000 Ni 1000
O O
+24V 0V T: 1 2 3 TT: 1 2 3
T2z 4 5 6 T2z 4 5 6
37 8 9 37 8 9
T4 10 11 12 T4 10 11 12

EASY-E4-DC-4PE1(P)

Fig. 25: Connecting analog inputs EASY-E4-DC-4PE1(P)

DANGER

Analog signals are more sensitive to interference than digital signals, so
the signal cables should be carefully routed and connected.
Anincorrect connection can lead to unwanted switching states.
Unshielded signal cables must be routed separately from AC cables.

In order to prevent fluctuating analog values, you should take the measures specified
for Engineering > Section "Analog Signals”, page 47

easySoft 8 is required in order to be able to configure the connected RTD sensors.
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Project view

Expansion information  Expansi

on parameter |Assignad operands ]

2. Installation
2.4 Connection terminals

EASY-E4-DC-4PE1 - (Input/output expansion, 24 V DC, 4AI 4 analog femperature inputs, screw terminal) ) H E
3

Settings for individual inputs

T1: | P£1000 (-1007C...800°C [ -148°F... 1472°F) W

T2: | Pt100

(-100°C...200°C / -148°F...392°F) W

T3: | Ni1000

(-50°C...100°C [ -58%F.,.212F) W

.......

soe T4: | Notde

fined hd

Settings for alf inputs
Scaling: | °C (view: 1/10 %) e

Update: | 0,255

Fig. 26: Expansion parameter tab, using the EASY-E4-DC-4PE1 as an example

The temperature sensor connections determine which inputs will be used. Up to four dif-
ferent RTD sensors of type Pt100, Pt1000, or Ni1000 with an individual temperature
range can be connected to each EASY-E4-DC-4PE1(P) expansion device.

Inputs that do not have a sensor connected to them will be "undefined.”
By default, all inputs will be undefined and accordingly will be switched off.

The temperature ranges for the EASY-E4-DC-4PE1(P) depend on the selected sensor.

Temperature range Sensor style Temperature range

°C
1 Pt100 / Pt1000 -100 — +200 (-148 — +392°F)
2 Pt100 / Pt1000 -100 — +400 (-148 — +752°F)
3 Pt100 / Pt1000 -100 — +800 (-148 — +1472°F)
1 Ni1000 -50 — +100 ( -58 —+212°F)
2 Ni1000 -50 — +250 ( -58 —+482°F)

Values will be represented as a signed decimal with the following resolution (with the
specifics depending on the selected format):

Representation = Temperature Indicated value at selected representation
Sensor model value in °C Degrees Celsius °C Degrees Fahrenheit °F Nonlinear
value

1110 1 1/10 1

Pt100, Pt1000 -100upto+200 -1000upto -100upto  -1480upto -148upto 0 - 4095
2000 +200 +3920 +392

Pt100, Pt1000 100 upto+400 -1000upto -100upto  -1480upto -148upto 0-409%
4000 +400 +7520 +752

Pt100, Pt1000 -100upto+800 -1000upto -100upto -1480upto -148to 0 - 4095
8000 +800 +14720 +1472

Ni1000 -50 up to +100 -500upto  -50 up to -580 up to -148 up to 0 - 4095
1000 +100 +2120 +212

Ni1000 -50 up to +250 -500upto  -50upto -580 up to -148 up to 0 - 4095
2500 +250 +4820 +482

The selected scaling and update settings will apply to all the temperature inputs in the

corresponding m
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The scaling and the unit (Celsius, Fahrenheit) can be selected for inputs T1 through T4. If
no scaling is specified, the corresponding raw value will be given with a 12-bit res-
olution (dimensionless, 0 —4095).

Reading scaling: The scaling

Update - Sampling time for all inputs being used:

« 250 ms (no averaging)

« 1s(averaging over 4 measuring cycles)

« 2.5s (averaging over 10 measuring cycles)
« 10 s (averaging over 40 measuring cycles)

As soon as the device is switched on, the temperature will be measured and trans-
mitted by all active sensors. However, the reading will not be averaged until after the
set sampling time.

The expansion module features a DIAG output for function monitoring and diagnostic
purposes. This means that each temperature input can be individually mapped to an
operand within a range of ID25 to ID96.

Designation  Event

DIAG General diagnostic indicating that a diagnostic event is present

DIAG 1 Configured measuring range exceeded at at least one temperature input, or connection cable dis-
continuity

DIAG 2 Configured measuring range fallen below at at least one temperature input, or a short-circuit has
occurred

T <Mapped operand>

T2 <Mapped operand>

T3 <Mapped operand>

T4 <Mapped operand>

The temperature module will write to the easyE4 base device's diagnostic buffer.
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2.4.10 Terminal configurations for individual devices

Base devices
EASY-E4-UC-12RC1(P), EASY-E4-UC-12RCX1(P)
Power Sup- +UC 0OV ov

ply
Input I1 12 13 14 5 16 17 18
Output Q1 Q12 Q1 Q22 Q31 Q32 Q41 Q42

EASY-E4-DC-12TC1(P), EASY-E4-DC-12TCX1(P)

Power Supply +24V ov ov

Input 1 12 13 14 5 16 17 I8
Output power sup- +24VQ  +24VvQ 0OV 0OV

ply

Output Q1 Q2 03 04

EASY-E4-AC-12RC1(P), EASY-E4-AC-12RCX1(P)
Power Sup- L N N

ply

Input I1 12 13 14 15 16 17 18
Output Qi1 Q12 Q1 022 Q31 Q32 Q41 Q42
Expansions

UC input expansions with relay outputs
EASY-E4-UC-16RE1(P)
Power Sup- +UC 0V 0OV

ply

Input I1 12 I3 14 I5 16 17 18
Output Q/1 Q12 Q21 Q22 031 Q32 Q41 Q42
Output 051 Q52 Q61 Q62 Q71 Q7/2 Q81 Q82

EASY-E4-UC-8RE1(P)
Power Supply +UC 0V

Input 11 12 13 14
Output Q11 Q2 Q1 Q22
Output 03/1 Q32 Q41 Q4/2

DC input expansions with transistor outputs
EASY-E4-DC-8TE1(P)

Power Supply +24V 0V

Input [1 12 13 14
Output Q1 Q2 Q3 04
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82

EASY-E4-DC-16TE1(P)

Power Supply +24V 0V OV

Input " 12 13 14 15 16 17 18

Output a1 Q2 03 04 05 06 Q7 08

AC input expansions with relay outputs
EASY-E4-AC-8RE1(P)
Power Supply L N

Input 1 12 13 14
Output Q11 Q12 Q21 Q22
Output 051 Q52 Q6/1  0Q6/2

EASY-E4-AC-16RE1(P)

Power Supply L N

Input i 12 13 14 15 6 17 18
Output Q1 /2 Q21 Q22 Q31 Q32 041 Q42
Output 051 Q52 Q6/1 Q62 a/n Q72 Q81 Q82

Analog input expansion
EASY-E4-DC-6AE1(P)
Power Supply +24V OV

Input IA1 GND A2 GND

Input IA3 GND |A4 GND

Output QA1 GND QA2 GND

Analog input expansion with temperature measuring

EASY-E4-DC-4PE1(P)

Power Supply +24v OV 0OV

Input IA1-1 1A1-2  1A1-3

Input IA2-4 1A2-5 1A2-6

Input IA3-7 |1A3-8 IA3-9 [A4-10 1A4-11 1A4-12

easy communication modules for easyE4 control relays

The terminal layout for the optional EASY-COM-SWD-... module is
described in the easyE4 as a SWD coordinator coordinator section,

-> Section "Terminal layout’, page 734

—_—

-> Section "Terminal layout', page 745
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2.5 External connections on the base device

2.5 External connections on the base device

With their ports, the base devices make it possible to connect a variety of peripheral
devices and components.

2.5.1 External connection layouts

Fig. 28: Ethernet port on base device
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2.5.2 Memory card

The slot for the microSD is located at the front of the base device.

Inserting a microSD card
% Memory cards cannot be inserted the wrong way around. Do not use force
when inserting the card.

™ Pull out the slot.
P Push the microSD card into the slot until you feel it lock into place.
P Close the slot.

m o

] W T T

@o@

Fig. 29: Inserting a memory card
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Removing microSD

P Pull out the slot.
P Push the microSD card into the slot.

The memory card will be released and come out a bit

™ Remove the memory card.
P Store the microSD iniits case in order to protect it.
P Close the slot

Fig. 30: Removing the memory card
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2.5 External connections on the base device

2.5.3 Ethernet

86

Every easyE4 base device features an Ethernet port.
This Ethernet portis a Cat 5 port.
Make sure to use compatible standard RJ45 Ethernet cables only.

The Ethernet port on the base device serves as a communication interface.
The Ethernet controllers support transfer rates of 10 Mbit/s and 100 Mbit/s.

Fig. 31: RJ-45 socket, 8-pole

% If you integrate the EASY-E4-... into an Ethernet network, you
will need to connect the functional earth to the corresponding
terminal.

To commission the communications between the EASY-E4-... control relay and the
device to which the Ethernet cable is connected, follow the description for the con-
nected device.

New easyE4 base devices will come with the AUTO IP setting configured by default. In
order to configure the settings differently on the EASY-E4-...-12...C1(P), use the menu
structure and go to System Options\Ethernet—> Section "Ethernet’, page 605
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2.5 External connections on the hase device

2.5.3.1 Connecting the Ethernet cable

EASY-E4-...-12..C1(P) and EASY-E4-...-12...CX1(P) devices are designed for use with

both screw terminals and push-in terminals.

For more information on these terminal types, please refer to = Section "Connection ter-
minals”, page 64
Screw terminals Push-in terminals

PIN Ethernet 10/100 MBit
A 1T Tx+
RJ45 2 Tx-
3 Rx +
EASY-E4-DC-12TC1(P) A
EASY-E4-DC-12TCX1(P) 4 —
EASY-E4-UC-12RC1(P) S —
EASY-E4-UC-12RCX1(P) //) K\
EASY-E4-AC-12RC1(P) 6 Rx-
EASY-E4-AC-12RCX1(P) 87654321 7 —
8 —

P Connect the functional earth
P Plug in the Ethernet cable

easyE4 07/22 MN050009 EN Eaton.com
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2.5.3.2 Removing the Ethernet cable

with terminal type screw terminals

Fig. 33: Removing the Ethernet cable

with push-in terminals

Fig. 34: Removing the Ethernet cable
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2.6 Programming software license

The programming software (version 7 and higher) is available for download.
Please note that easyE4 devices can only be programmed with versions of
easySoft 7 or higher.

The programming software easySoft is available for free.
However, you will need to buy a software license in order to be able to use all of the
software's functions.
9 You can order an easySoft 8 programming software license through your
supplier or through the EATON online catalog
EASYSOFT-SWLIC, catalog no. 197226.
@ Eaton.com/ecat

Once you purchase a software license, you will receive a license product certificate
that you can then use to request a license key online. This license key can be used to
unlock all of the software's functions. This license key is also valid for all higher ver-
sions of easySoft.

Installation requirements

« AneasySoft 7 version or higher

« A PC that meets all system requirements and for which the person installing the
software has administrator privileges
o A24-digitlicense key

9 If a valid key is not entered during installation,

the software will be installed in demo mode.

This means that the software will be fully installed, but with the following

limitations:

« You will not be able to load any programs onto a connected device (no
online function)

« There will not be any card manager functions available for the
microSD memory card

However, you will still be able to simulate programs.
You can always add a license key later on.
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2.6.1 System requirements

Hardware Software
« Recommended minimum resolution of ~ One of the following operating systems:
1280 x 1024 pixels « Windows 7 (32 + 64 Bit) = SP1,
o Atleast250 MB « Windows 8/8.1 (32 + 64 Bit) or
of free space on the hard drive « Windows 10 (32 + 64 Bit)
o Windows 11

2.6.2 Licensing

When you purchase an EASYSOFT-SWLIC you will be purchasing a license product cer-
tificate for easySoft 8.
This license product certificate will include a 36-digit certificate number
that you can use to request a 24-digit license key online.
% During the installation process, you will be asked for the 24-digit license
key for your easySoft 8.
If you do not enter a license key, the program will be installed in demo
mode.
You can add a license key at a later point if necessary.
r A |

Lizenzproduktschein
License Product Paper

——— 0062156

sssssssssssssssss

Fig. 35: license product certificate
Getting a license key

To get a license key with your license product certificate, follow the instructions at:
@ Eaton.com/lizenz
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Licensing

Please enter the certificate no. of your license document.

Certficate

e e H

Fig. 36: Input screen for the license product certificate No.

Once you enter the 36-digit certificate number from your license product certificate, a
dialog box will appear. For your own security, enter the owner information into this dia-
log box.

Once you enter all your information, a 24-digit license key will be sent to the e-mail
address you provided.

The e-mail will contain the following information:

o Licensetype: SW-EASYSOFT

« License product certificate number: 7-digit number for your certificate
« License key: Automatically generated 24-digit code

« Information regarding the owner's registration

% The 24-digit license key is requested during the installation process.
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2.6.3 Adding a license key later on
If you installed the demo version of easySoft 8, you can add a valid license key later on
in order to unlock the full version.

P Goto easySoft8 the ? menu and click on ™ License.

A dialog box for entering the license key will appear.

B ]

Enter the license key:

Check license key

This product is licensed for: EATON

Fig. 37: License dialog bhox

™ Now enter the 24-digit license key
that you received by e-mail.
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2.6.4 Software updates and hardware changes

2.6.5 easyE4 root certificate

Once you have licensed the easySoft 8 programming software, you can download the
latest version from the Eaton Download Center - Software and install it —the license
information will remain.

® Ifyou change hardware, use your license key and redeem it again.

easySoft 8 can check whether there are any updates for the version installed. This
requires for the PC to have an active Internet connection.

Menu?

Help F1

User interface Umschalt=F1

easyE4 manual
easy-Forum

Tutorials on YouTube

Release notes

Update check

License terms

License...

About...

Fig. 38: Options in ? menu

For easySoft 8 and higher, the easyE4 root certificate can be automatically installed in
target folder

C:\Program Files (x86)\Common Files\Eaton\easyRootCA.
You can also install this certificate later on (this enables users who install easySoft 8
without installing the easyE4 root certificate to install the certificate afterwards if neces-
sary).

See also

—> Section "Secure communication with certificates”, page 673

easyE4 07/22 MN050009 EN Eaton.com

93



2. Installation
2.6 Programming software license

2.6.6 Installation instructions
Before starting with the installation, close all open applications.

To install easySoft 8, you will need to have local admin privileges for your system.

Download
P Download the full version of the easySoft 8 program from the Software Download
Center.

% Download Center - Software
Eaton.com/software

P Select the "Software" category, then the easySoft 8 software, then the product ver-
sion, and finally your language.
P Click on the product version you want in order to download it.

P Save the installation package file on your PC.

The InstallShield wizard features a maintenance mode that you can use to modify,
repair, and uninstall existing software when reinstalling. It also makes it possible to
select individual components.

iie Setup - easySoft .00

easySoft 8.00 - InstallShield Wizard

. Program Maintenance
Preparing to Install..
Modify, repair, o remove the program.

easySoft 8,00 Setup is preparing the InstaliShield Wizard,

which will guide you through the program setup process. ® Modify
Please ait. Change which program features are installed. This option displays the
@ Custom Selection dialog in which you can change the way features are
installed.
Extracting: easySoft 5.00.msi
O Repair
| Repair installation errors in the program. This option fixes missing or
corrupt files, shortcuts, and registry entries.

@ Remove easySoft 8.00 from your computer.
A

§i§ Setup - easySoft 8.00

Custom Setup
Select the program features you want installed.

Clidk on an icon in the list below to change how a feature is installed.

Feature Description

Itglian Help
Polish Help This feature requires OKB on
German Help your hard drive. Tt has 0 of 2

. subfeatures selected. The
Engih Help subfeatures require KB on your
Czech Help Files el

Instalishield

Help <Back Cancel
Fig. 39: InstallShield Wizard
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Installing the software for the first time

9 During the installation process, you will be asked for the 24-digit
license key for your easySoft 8. If you do not enter a license key,
the program will be installed in demo mode.
You can add a license key later on if necessary.

™ Follow the on screen instructions of the installation package.

fis Setup - easySoft 8.00

Welcome to the easySoft 8.00 Setup Wizard

The Wizard will instzll easySoft 8,00 on your computer,

You should exit all other applications befare proceeding with
the setup. To continue, didk Next.

-]
g
@
]

o

Fig. 40: Step 1

ii§ Setup - easySoft 8.00

License Agreement

Please read the following license agreement carefully.

License Agreement for the Use of Eaton Software Products ~

entered into between Eaton Industries GmbH (EATON") and the user of the
s oftware product ("customer”).

By downloading, installing, or using the software products, you accept the terms of
this license agreement

1. Definitions v

(®1 accept the terms in the license agreement Print

()1 do not accept the terms in the license agreement

Installshield

Fig. 41: Step 2 License agreement

You can also print out the terms of use in their entirety.

i-\%‘ Setup - easySoft 8.00

Customer Information

Please enter your information.

User Name:
Organization:
IEaton

License key:
IDemo

Install this application for:
(®) Anyone who uses this computer (all users)
() Only for me (Eaton)
Without entering a valid license key, the software wil be installed as a dema version. You can alsa

activate the software later with the license key.
Installshield

<Back Next > Cancel

Fig. 42: Step 3 License key
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To install the full version of the software, enter your 24-digit license key here.
9 If a valid license key is not entered during installation, the software will be

installed in demo mode.
You can add a license key later on —please refer to = Section "Adding a

license key later on", page 92.

fie§ Setup - easySoft 8.00

Destination Folder
Click Next to install to this folder, or dick Change to install to a different folder.

Install easySoft 8.00 to:
C:\Program Files (x86)\Faton\easySoft 8.00% Change...

Installshield

Fig. 43: Step 4 Destination folder

Shows the path where the program files will be stored.
You can click onBrowse..,to set a different storage location where you want the
easySoft 8 programming software to be installed.

ji& Setup - easySoft 8.00

Change Current Destination Folder
Browse to the destination folder.

Look in:
£F easySoft8.00 v‘ ﬂg
Folder name:
C:\Program Files (x36)\Eato
InstallShield
e

Fig. 44: Step 4.1 Changing the destination folder

5 Setup - easySoft 8.00

Change Current Destination Folder
Browse to the destination folder.

Look in:

‘ﬁi{&asysnﬁs.ﬂﬂ V‘ cf

DeasySuf‘t 7.40

Folder name:

IC:\Prugram Files (x36)\Eaton\easySoft 8,00

InstallShield

Cancel
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Fig. 45: Step 4.2 Creating your own destination folder

You can now select the installation options you want.

Setup - easySoft 8.00

Options
Click Next” to install the software with the selected options ea‘;y

Create program icon on the Desktop

Transfer User function blocks from easySoft 7

Installing the Eaton “easy Root CA V1.0 root certificate o ﬁ

This certificate is required for the automatic verification of the device
certificate, This can be used to ensure that the connection is to an Eaton
authorized device.

InstallShield

Fig. 46: Step 5 Selecting options

Setup - easySoft 8.00

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.
If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.
Instalshield
<Back Install Cancel

Fig. 47: Step 6 Starting the installation

A confirmation prompt will appear.
The installation will start as soon as you confirm this prompt.

You are about to install a certificate from a certification
authority (CA} claiming to represent:

easy Root CA V1.0

‘Windows cannot validate that the certificate is actually from
“easy Root CAV1.0%. You should confirm its origin by
contacting “easy Root CA V1.0, The following number will
assist you in this process:

Thumbprint (shal): 992229DA 261DFAAF EACEFF23 9E284C76
FC8132C6

Warning:

If you install this root certificate, Windows will automatically
trust any certificate issued by this CA. Installing a certificate
with an unconfirmed thumbprint is a security risk. If you click
“Yes” you acknowledge this risk,

Do you want to install this certificate?

Fig. 48: Step 7 Confirmation prompt
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ji& Setup - easySoft 3.00

Installing easySoft 8.00
The program features you selected are being installed.

_A@|  Please wait while the Setup Wizard installs easySoft 8.00. This may take
l‘.::" several minutes,

Status:

Installshield

< Back Next >

Fig. 49: Step 7 Progress display

Messages regarding the installation will appear.
Click OK on them.

easy5oft .00 - InstallShield Wizard

1 user function blocks from easysoft 7 were transferred to the
easysoft 2 archive!

Fig. 50: Step 7.1 Messages

% If there are any previously existing user function blocks in the C:\Pro-
gramData\Eaton\easySoft 8\UserFBs folder, they will not be overwritten. A
message saying that these user function blocks exist already will appear.

ji& Setup - easySoft 8.00

Exit the easySoft 8.00 Setup Wizard

The Setup Wizard completed the installation of easySoft 8.00
on your computer. The application can be started via the |
installed program shorteuts.

Click Finish to exit the wizard.

[] Launch the program

easySoft 8

[] show the release notes

Fig. 51: Step 8 Finishing

The easySoft 8 icon will be added to your Desktop during the installation process.

P Click on the easySoft 8 icon to open easySoft 8.
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easy

]

or easysoft .00

Fig. 52: easySoft 8 icon depending on the screen resolution or position
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3. Commissioning
3.1 Initial commissioning

3. Commissioning

CAUTION

SHORT-CIRCUIT HAZARD

If the device is or has been exposed to environmental fluctuations (ambi-
ent temperature, air humidity), condensation may form on or inside it. As
long as this condensation is present, there will be a short-circuit hazard.
Do not switch on the device when it has condensation in or on it.

If the device has condensation in or on it, or if the panel has been
exposed to environmental fluctuations, let the panel settle into the exist-
ing ambient temperature before switching it on. Do not expose the
device to direct thermal radiation from heating appliances.

The easyE4 devices with/without display and operator functions can be commissioned.
However, a display and operating facility is required in order to follow all explanations
in this chapter.

The following applies to devices without a display and controls: You can use easySoft 8
for the display and controls or use a remote display. To this end, the control relay offers
a point-to-point Ethernet connection or a connection in a network via easySoft 8.

3.1 Initial commissioning
Carry out the following steps once:
P Configure the device's system settings as necessary, including the menu lan-
guage.
Please refer to=> Section "Switch languages”, page 609
Install the required software package easySoft 8.

Yy

Transfer program to the easyE4 device

The commissioning process for the optional EASY-COM-SWD-... module
is described in the easyE4 as a SmartWire-DT coordinator section
-> Section "Configuring the SWD line", page 737

The optional EASY-COM-RTU-... module can only be commissioned with
easySoft 8
-> Section "easyE4 Communication via Modbus RTU", page 742

v
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3. Commissioning
3.2 Daily operation

3.2 Daily operation

Once the easyE4 device has been initially commissioned, it will run whenever it is con-
nected to the supply voltage.
In other words, it does not have to be separately switched on and off.
Reducing the level of brightness will increase the display backlight's
lifespan.
The setting can be configured in the device menu.

% Follow the instructions in the following section if your base device
until will not boot up and/or if an error message appears = Section
"Faults *, page 779

3.3 Switch on

Before switching the device on, check the power supplies, inputs, outputs, and any
expansion devices and Ethernet connections to make sure that they are properly con-
nected.

3.3.1 Startup behavior of easyE4 control relay with LED indicators
If there is no program, the control relay will startin STOP mode.
These base devices without a display feature 2 LEDs that indicate the state of the Eth-
ernet port and the device status.

If there is an executable program on the control relay easyE4, the device will startin
RUN mode.
% In addition to having a valid program on the control relay, please

make sure that there are no peripheral faults that will lead to

STOP mode.
Device models without a display feature LED indicators in the front:
| SAAGA0000AS |« POW/RUN LED or POW/RUN/Status LED
Q o ETHERNET/NET LED (base device only)
. FiT-N
e e

B

BaASYEL ...

Fig. 53: LED status indication
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LED POW/RUN base device
The POW/RUN LED indicates the state of the POW power supply as well as the STOP

or RUN state.

Off

Malfunction or no supply voltage

Green, continuous light

Supply voltage OK, RUN mode

Green, Supply voltage OK, STOP mode

Flashing, 1 Hz

Green, Fault at one of the expansions,

Flashing, 4 Hz between the easyE4 device and the connector

LED ETHERNET/NET (base device only)

Off

No Ethernet cable connected; supply voltage off
The port is nat enabled; the easyE4 device does not have an IP address

Yellow, continuous light

Ethernet cable connected

Green, continuous light

There is an IP address, but the NET has not been configured

Red, continuous light

Ethernet conflict or error, e.g.: duplicate IP address, address collision

Green, flashing,
2 flashes, pause, etc.

NET data flow working; one or more NET stations missing

Green, flashing,
1 flash, pause, etc.

NET data flow working; all NET stations working

LED POW/RUN status expansion unit

Off Malfunction or no supply voltage

Green, continuous light  Supply voltage OK, address assigned, expansion bus working correctly
Green, Supply voltage OK, no data exchange with base device

Flashing, 1 Hz

Green, Supply voltage OK, no data exchange with base device,

Flashing, 3 Hz diagnostic bit will be set, device not working

Green, Device waiting for firmware update

Flashing, 10 Hz

Green, Firmware update active

Flashing, 0.5 Hz

LED signals for the optional EASY-COM-SWD-...
module = Section "LED status messages on the EASY-COM-SWD-... com-
munication module”, page 738

% LED signals for the optional EASY-COM-RTU-... module
—> Section "LED status messages on EASY-COM-RTU-... communication
module", page 749
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3.3.2 Startup behavior of control relay easyE4 with a display and keypad
If there is no program, the control relay will startin STOP mode.

All the information on the display will be shown in English if the device is configured
with its factory settings.

If there is an executable program on the control relay easyE4, the device will start in

RUN mode.

% In addition to having a valid program on the control relay, please make sure
that there are no peripheral faults that will lead to STOP mode.

easyE4 base device with integrated display

« Ifthereis no splash screen on the memory card
after being switched on, the easyE4 base device will show the Eaton
logo and then the status display. This status display provides inform-
ation on the device's status.

« Ifthereis a splash screen onthe memory card
after being switched on, the easyE4 device will show the splash screen
and then the status display. This status display provides information on
the device's status.

If there is no executable program on the control relay easyE4, the device will start in
STOP mode.

All the information on the display will be shown in English if the device is configured
with its factory settings. Once the device is ready for operation, the status display will
appear.

I 1..4..7%8 EOF

MT1 P pBc P -
MO 1Z:@8 =T
Boi..4 RUHKN

Cevice name
ig? . e .3 .1

Fig. 54: Example of status display on display

Changing the menu language

To change the menu language on the device, follow the steps below:
P Press the 0K button.

The main menu will appear.
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Main menu

STOP -+  RUH
FARAMETERS
SET CLOCK
CARD
IMFORMAT
SYSTEM-QFTIONS 3
FROGRAM

Fig. 55: Main menu in English

HEIEEELE LT

e

P Usethe ® @ cursor buttons to scroll to the SYSTEM OPTIONS menu option.
P Press the 0K button.

The SYSTEM OPTIONS menu will appear.

Main menu\System Options\Menu Language
STOF -+ REUH
FPRARAMETERS

SET CLOCK

CRRD
IMNFORMATION
SYSTEM-OPTIOHNS
FPROGRAM

]

ig. 56: Menu path in English

Use the ® @ cursor buttons to scroll to the MENU LANGUAGE menu option.
Press the 0K button.

Use the cursor buttons ® © to scroll to the language you want.

Confirm with the OK button.

Exit the menu with the ESC button.

yYYyYvyvyy

The display will be switched to the language you selected.
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3.3.3 Startup behavior of base devices with connected expansion devices

Make sure that all required expansion devices are connected to the expansion bus and
to the base device.

P As far as possible, switch all easyE4 devices on at the same time.

P Check whether the program you want is found on the base device. (display or
easySoft 8).

P |fthere is no program on the base device, load the program you want (with the
memory card or easySoft 8) onto the base device.

P Start the base device in RUN mode.

P Find out what the operating state of the base device and the expansions is.

% All expansion devices must be selected in the program. The
expansion devices must be connected in the same order in the
program and in the physical block.

If a device is missing, or if a device different from the one in the program is being used,
the easyE4 base device will remain in STOP mode. The easyE4 base device will also do
this if you install more devices than the ones found in the program.

DANGER

If you have already integrated devices into a system, secure any parts
of the system connected to the working area to prevent access and
ensure that no-one can be injured if, for example, motors start up unex-
pectedly.
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3.3.4 Status display on control relay easyE4 with display and keypad

After being switched on, the easyE4 base device will start with the status display after
the boot logo.
The status display has six lines, with each one containing 16 characters.

Press the Alt button to switch between displays.

P The firsttime you press ALT), the time will be replaced by the date.
P Pressing the ALT button again will switch to display 2

Row

o g s W N =

Status indicator 1 Status indicator 2

I 123456728 EDK 123245¢ 28
FE I HMT1 OC P- IO 1= . 4 4 & o« o« o« w
WO hhfmm st |tooe-t: . ... . . . .
B oiZ34 STOP uo =B 0 o o &6 o o o o
Device namnes

IP-Adresse STOFP

Fig. 57: Start displays for easyE4 base device in English

Status indicator 1

Line 1 The Ethernet status for the base device without LED indicators will be shown for diagnostic purposes
(T Inputs; the number will be shown during activity (1, 2, 3,..,8)
EOF The Ethernet port is not enabled;
no Ethernet cable connected; supply voltage off
The port is not enabled; the easyE4 device does not have an IP address
ECN Ethernet cable connected
EOK There is an Ethernet IP address, but the NET has not been configured
ENW NET data flow working; all NET stations working
ENM NET data flow working; one or more NET stations missing
EER Ethernet conflict or error, e.g.: duplicate IP address, address collision
Line 2 Settings in current program
RE Retention active
| Debounce active
NT NET stations with NET ID (1 this case)
DC Used to display the type of power used by the base device (AC or DC)
P P Buttons inactive (-) or active (+)
Line 3 Current device setting
WD Weekday
hh:mm Device time
1XALT DD-MM-YYY Displays the device date with the configured format
ST Configured startup behavior for the device;
nothing displayed — automatic starting is possible
Line 4
Q Outputs; the number will be shown during activity (1, 2, 3, etc.)
RUN/STQP Current device operating mode
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Line 5 The device's MAC address or device name;
displayed only if a name has been assigned
Line 6 IP address; displayed only if an address has been assigned

Status indicator 2

Displays set diagnostic bits 1D1 through |D24:
state display with "0" and "1" for each bit

Line 1 Bit number for each block
Line 2 ID1..1D8:

Line 3 ID9..ID 16

Line 4 ID17...1D 24

Line 5 Free

Line 6 Current device operating mode

™ Press the ALT button.

Shows additional indicators.

I i1..4..78 EGOF

HT1 F oc P -
HO 1ZF:0%2 ST
B o1..4 RUN

Daevica nams
is?.e7.3 .1

Fig. 58: Example of status display on display

You can use the main menu from the status display in order to access the individual sub-
menus.

P Press the 0K button.

The main menu will appear.

Tab. 8: Main menu
STOP v/ RUN
PARAMETERS

SET CLOCK
CARD
INFORMATION

SYSTEM OPTIONS
PROGRAM

See also

-> Chapter "3 Operation", page 143
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3.3.5 Commissioning the Ethernet network

If you only want to communicate with one single easyE4, use an Ethernet cable to con-
nect the easyE4 Ethernet port to your computer — please refer to = "Connecting the Eth-
ernet cable”, page 87

easySoft 8 communications make it possible to search for connected easyE4 that are
switched on and establish communications with them.

Network operation

Install the Ethernet network as required by your network architecture (switch, router,
firewall, VPN, etc.)

If you want to run the easyE4 with other devices on the Ethernet network and com-
municate through the Internet, you will need to incorporate network security measures
outside of the easyE4.
% Make sure that the network area in which you run the easyE4 devices is
secure.
You can do this by using VPN connections or other network security meas-
ures such as a firewall, a VLAN without Internet access, etc.

WARNING

Make sure that it is absolutely impossible to have unauthorized access
to your easyE4 devices through a network. Unauthorized access may
result ininjury and/or property damage.

Eaton recommends implementing measures for protecting against cyberattacks.

9 Eaton cyber security

@ Eaton.com/cybersecurity

See also

-> Section "Establishing an Ethernet connection”, page 175
- "Establishing an Ethernet connection and transferring a program”, page 113
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3.3.6 Remote operation
If you want to put the easyE4 device into operation without being present at the
machine or system, make sure that you always know what exactly will happen when
you do so.
Make absolutely sure that remote operation will not endanger anyone.

See also

—> Section "Setting up a web server", page 692

-> Section "Modbus TCP", page 752

-> Section "Setting up a NET group’, page 685

—> Section "easyE4 as a SWD coordinator”, page 729

-> Section "easyE4 Communication via Modbus RTU", page 742
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3.4 Overview of switch-on behavior
The following figure shows what happens when the device is turned on.
o RUN start
o Card start
As soon as the easyE4 device starts, the options will be read.

The easyE4 basic device will check whether a microSD has been inserted and whether
there is a starting program on the microSD. The device will then switch to RUN or STOP
mode depending on these parameters.
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Switch onthe device

Mo RUN start= TRUE w

Dievvic e with display?
ol Overwritingwith card= TRUE

Mo
Ouerwritingwith Yes
card=TRUE?
50 card with Mo
start program?

MO —Fard Start=TRUE?

L:H

Frogram device=
Start program?

p

Transferring start program
fram cardto device

RUNstart=TRUE @
Owerwritingwith card= TRUE

Programin device?
Yes Waiting for program Waiting for one of thefollowing events:
1. SDcard

| Change of option Card Start=FALSE
RUN start=TRUE?

2
2. Mew programdownload

Fig. 59: Startup procedure with device initialization

(D)  RUN start: The device should be able to start without easySoft 8
Allow overwriting via card: If an microSD card with a starting program has been inserted, the
device should load from the microSD card

@ Options set again, since they could be overwritten by the loaded program
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3.5 Establishing an Ethernet connection and transferring a program

There is a connection via Ethernet that can be used to access the easyE4 base device
for programming purposes.

Physical connection

Ethernet uses point-to-point connections, meaning that whenever more than two
devices are connected, there needs to be a switch with a port for each device. Itis
recommended to use appropriate industrial switches that have been developed for use
in industrial environments. You can use any standard switch and Ethernet cable with
RJ45 connectors.

You can also use an Ethernet connection to program the individual devices.

3.5.1 Basic information on assigning IP addresses

Internet Protocol (IP) version 4 (IPv4) addresses are used in order to enable easyE4
base devices to communicate on an Ethernet network.

An IPv4 addresses are 32 bits (4 bytes) long and are used to uniquely identify net-
works, subnets, and individual computers that work with the TCP/IP protocol. A dis-
tinction is drawn between private address spaces for local networks (intranet) and
public addresses (Internet).

A gateway is required in order to be able to address addresses outside of the local net-
work.

The way that devices communicate with each other on a local Ethernet network can be
compared to the way neighbors communicate with each other. The neighbors all live on
the same street. Each one of them has their own house with a unique house number.

In this example, the street corresponds to the network portion of an IP address, and
needs to be the same for all the devices on the subnet. Meanwhile, the house number
corresponds to the host (device) portion of an IP address, which needs to be unique for
every device on the subnet.

The network part of the IP address is obtained by AND'ing the subnet mask and IP
address. This means that the subnet mask determines the other IP addresses that it
will be possible to address on a local Ethernet network.

For example, in order for a PC with IP address 192.168.178.100 and subnet mask
255.255.254.0 to communicate with an easyE4, the easyE4 base device's subnet mask
must be the same, and the IP address must fall within an address range of 192.168.

(178-179).(1-254). The network part is always the same.
Tab. 9: Sample addresses for PC
PC Decimal Binary

IP address 192.168.178.100 11000000 10101000
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PC Decimal Binary
10110010 01100100

Subnet Mask 255.255.254.0 1M111111 11111111 AND
11111110 00000000

Network section 192.168.178.192 11000000 10101000
10110010 00000000

Tab. 10: Sample addresses for easyE4

easyE4 Decimal Binary

IP address 192.168.178.1 11000000 10101000
10110010 00000001

Subnet Mask 255.255.254.0 1M111111 11111111 AND
11111110 00000000

Network section 192.168.178.192 11000000 10101000
10110010 00000000

IP address 192.168.178.254 11000000 10101000
10110010 11111110

Subnet Mask 255.255.254.0 1M111111 11111111 AND
11111110 00000000

Network section 192.168.178.192 11000000 10101000
10110010 00000000

IP address 192.168.179.1 11000000 10101000
10110011 00000001

Subnet Mask 255.255.254.0 1M111111 11111111 AND
11111110 00000000

Network section 192.168.178.192 11000000 10101000
10110010 00000000

IP address 192.168.179.254 11000000 10101000
10110011 11111110

Subnet Mask 255.255.254.0 1M111111 11111111 AND
11111110 00000000

Network section 192.168.178.192 11000000 10101000
10110010 00000000

Please note that there are IP addresses that are not allowed to be used, as
they are reserved for special purposes (e.g., broadcast and loopback IP
addresses).

—_—

Additional information can be found in the Internet Assigned Numbers Authority's
(IANA) RFC 6890 - Special-Purpose IP Address Registries.
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Establishing an Ethernet connection

Prerequisites that must be met in order to be able to access an easyE4 control relay:
« The PC must have an Ethernet port that is free and has been configured

« The PC's Ethernet port must be on the same subnet as the easyE4 base device.

« The easyE4 control relay must be connected to the PC with a standard Ethernet
cable featuring an RJ45 connector.

o An Ethernet address must have been assigned to the easyE4 base device via
DHCP, AUTO-IP, or manually.

P For devices with a display, write down the address of the easyE4 base device by
going to INFORMATION\ACTUAL CONFIG and scrolling to IP ADDRESS.

Continuing as described below is only possible with easySoft 8.

P Open the Communication view in the easySoft 8 programming software.
Communication view

Communication\Connection view

v Connection

Online Offlir

Interface
169.254.26.170 ( ~

IP profiles IP devices

Edit... Search...
Device
Local “ Timeout times...

> Program [ Configuration

> System settings

> Clock

> Display

[.T;, Simulation | ¥ Communication
"2, Project |18 Programming

Fig. 60: Establishing an Ethernet connection
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P Click on Connection/IP profiles/Search...to open the Search for devices dialog box.
P StartaNew search.

Search for devices dialog box

Seachfiter NETaroup B v| nermo[l 7] PC ineface Ethomet, Ine(R) Eternet Connetion (6) 210-1 o
MAC Devios typo Gp | D 1P address| Devoa name Stale | Roqurod NET statons
Seleced ftam
Save s IP profle
MAC address Device type. !
1P setings ONS setings NET setings
s Device name 0 NET group
o NETID
1P adress Domain
o s dl
Subnet mask DNs server Busiey
Remote RUN
Gateway ot U
Required NET staions
Enable canfig
NTL N2 JNT3 N
N N6 INT7INTB

Fig. 61: Search for devices with an IP address

If there is an Ethernet connection, the easyE4 base device will be found and listed in the
table with the corresponding parameters.

P Click on the Save as IP profile button to save the IP profile for the found easyE4
base device.

Search for devices dialog box

New search Search fiter. NET grovp |l v werm el < PCinterface |Ethemet 4, Realtek USB GbE Femily Controller £2 v

Device type Gp. | D IP adcess | Device name State Requied NET stations
2:90:67 | EASYE4UC 12RCL [ o | o | woasemssosl ________[soo |
Selecteditem
00:80:99:03:99:67 MAC address EASYE+-UC-12RC1 Device type e 2
TP setiings DNS settings NET settings

P,
o < vt [ oeeereme s s

[ L —
(I S e —

Requred NET stations
Onrt COntz [OnT3 CInre
Onrs CInte [Cntz [CInts

Enable configuration via network

Fig. 62: Saving the found device's IP profile

A prompt will appear saying that the IP address for the easyE4 base device has been
created as a new profile.

P Close the Search for devices dialog box.
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Transfer program
Changes in the Interface drop-down menu

The easyE4 base device's IP address will be found under Interface.

If a connection to multiple easyE4 base devices had already been established, there will
be more entries available. In this case, select the IP address of the easyE4 base device

you want under Interface.

Communication\Connection view

e et Program Simuition  Communication  Osclloscope  Options 7
e 92 - e | 5 =

[ v connection ||| BB osaoscope

1P profiles
Edit.

Selects 3 PC portastl
=L

Local || Tmeout tmes...

> Program / Configuration
> System settings
> Clock

Untitied1.e70
> Display

I8 Smuiation

% P [¥ progrmming

Fig. 63: Selecting the easyE4 device's IP address

P Click on the Online button to establish a connection between your PC and the
easyE4 base device.

9 If the easyE4 base device is protected with a password, a cor-
responding prompt will appear and ask you to enter the pass-
word before you can access the device.

If the password is correct, the connection to the device will be established.
As soon as the connection is established, the status line will show ONLINE.

P Transfer your *.e80 program by clicking on the PC => Device button in the Pro-
gram / Configuration section.

Communication\Connection view

[5] Untitled1.e80 EASY-E4-UC-12RC1 - easySoft 8

DuW 2 - =% & R » k4
S s Display showing the expansions stored in the base device
] L
[ rxn  aa
- oo
Device information | Diagnostics | Diagnostcs buffer | HW nfo |
[EASY-E4-UC-12RC1 - (Base device with display, 12-24 V DC. 24 V AC, 8DI(4Al), 4DO relays, screw terminal)
e e oo A
e T e et [ s e
BT 101 @ Q1 OutputQi BT Qo1 /O output bytes OByte | 254 Byte | 254 Byte
Contiguing ar o> © @ fouputar/or oo | |VOimagesine | 1te|255ote| 3565te
A 2
Card, NET. BT = @105 | Output @3 [ BT &= Assigned ID [ 72 72
BT 04 @0t [outputos BT | 004 yr=Ti Hoaa i
- - [ Assigned IA [] 44 44
[¥  smuiation BT 106 Assigned @ o 2l i v
2 pojet Ll 107 Assianed QA o a4

Fig. 64: Connection to the easyE4 device established and program transferred
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% For additional help working with easySoft 8, read the various
help topics in the easySoft 8 help. To access it, press the F1 key
on your keyboard.

When the project is loaded, the Ethernet settings in the project will be transferred to the
easyE4 base device, or, more specifically: The parameter set under the Ethernet tab in
the Project view will be transferred. Depending on how this set has been configured,
the behavior of the Ethernet connection may change right after the project is loaded,
and this may result in the device being disconnected. If the connection needs to be
established again, you will need to repeat the steps above.

See also

-> Section "Connecting the Ethernet cable", page 87
—> Section "Establishing an Ethernet connection”, page 175
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3.6 Automatic booting from the card

easyE4 base devices can be booted from the memory card.

To be able to do this, the following prerequisites must be met:

o The microSD memory card must contain at least one compiled PRG program.

« One of the programs must have been set as the starting program, i.e., the microSD
memory card must contain a BOOT.TXT file.

« Ifthereis a program on the base device already, the Allow overwriting via card
option must be enabled in the program.

If all these prerequisites are met, the device will boot from the card as follows:

P Insertthe memory card while the device is de-energized.

P Switch on the supply voltage.

P Since the RUN start option is enabled by default, the device will automatically
switch to RUN mode.

As soon as the easyE4 device switches to RUN mode, it will check whether there is a
program inits internal memory.

If there are none, the following step will be skipped.

If there is, it will check whether the Allow overwriting via card option is ¥/ enabled
Assembling a base device with expansions

If this option is enabled, the starting program specified in the BOOT.TXT file will be
copied from the card to the internal device memory and run.

The steps carried out when the device is turned on are shown in detail in the cor-
responding flowchart — please refer to = "Overview of switch-on behavior", page 111.

Meeting the applicable prerequisites

There are three different ways to prepare a microSD memory card for booting. Fol-
lowing is a description:
1. Preparing the card in the PC for booting with easySoft 8
The microSD memory card must be inserted into a slot on the PC and written to
from there.
2. Preparing the card in the device for booting with easySoft 8
The microSD memory card is already in the device and is written to from the PC.
3. Preparing the card for booting on the device itself
The microSD memory card is already in the device and is prepared for booting
on the device itself. easySoft 8 is not needed in this case.
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3.6.1 Preparing the card in the device for booting with easySoft 8

Only possible with easySoft 8.
Prerequisites

o Licensed easySoft 8 version on the PC

Insert the microSD memory card into a card reader on your PC.
Open easySoft 8 and open the project you want to transfer, e.g., <test.e80>.

y¥vyYyy

If you want the starting program on the card to overwrite the current program on
the device again later on, make sure to enable the Allow overwriting via card
option in Project view/System settings tab.

Start setting up the card by clicking on the Project/Card... menu option.

If this is the first time you click on this menu option, make sure to select the drive
corresponding to the microSD card.

Yy

The Card setup dialog box will appear.
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Transfer program

Project/Card... menu option

Card
Location:
Mame; CrSDisk
Capadiy: 475,73 GB
Free: 400,60 GB
Program files
File name Tirne stamp
MY pTDgEramim.pr 28.01. 2022 11:45:51
PC = Card
Card == PC

Data logaer reconds

Slart program:

Fig. 65: Offline dialog box for memory card

P Click the PC -> Card button.
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Se| NT
213k 0

M Ogramem.prg

Close

FRG-ID Program name FW
] 1.40

Dedete
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122

The “File selection” window opens.

File selection

Please select the entry that you want to edit:

File name Time stamp Size| NT PRG-ID | Program name Fw
Myprogramm.prg 28.01.2022 11:45:51 Lol 0o |140]

myprogramm.pra v

P |fthe list does not show any files, this means that there are no programs on the

card.
Enter the name you want for the program into the drop-down menu, e.g., <test>.

This name can be different from the *.e80 file's name. You can also select a name

from the menu.
P Confirm your selection with OK. This will transfer the program for the device selec-
ted in the Project view to the card.

If the project is a NET application, the "Selection of NET station” dialog box will appear.

P Select the NET station with the program that you want to transfer to the microSD
memory card, e.g., <NET station NT1>.

A plausibility check is then run. If the plausibility check is completed successfully, the
prompt will appear after the start program.
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Setting a program as the starting program
"Do you want to enter the program as a start program on the card as well?"

™ If you confirm by clicking on YES) the program will be set as a starting program for
booting. Accordingly, a BOOT.TXT file that contains the name of the starting pro-
gram will be generated. In addition, the name of the starting program will appear in
the "Card setup” dialog box, in the Start program drop-down menu.

The .e80 program will be compiled into a .PRG program and shown in the list.
Optional: Checking the microSD memory card

You can use Explorer to check the contents of the microSD memory card. It should now
contain both the transferred program and the BOOT.TXT file.
= SO CARD (D) 2 Mame

—— 2 BOOT.TXT
PROGRAM | myprogramm.prg

Fig. 66: microSD memory card drive with PROGRAM folder contains BOOT.TXT and compiled test.prg
program

The card is now prepared with all the prerequisites for booting. You can now use auto-
matic booting for the card.
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3.6.2 Preparing the card in the easyE4 device for booting with easySoft 8
Prerequisites

o Licensed easySoft 8 version onthe PC

Insert the card into the device while the latter is de-energized.
Switch on the supply voltage.

<myprogram.e80>.

If you want the starting program on the card to overwrite the current program on
the device again later on, make sure to enable the Allow overwriting via card
option in Project view/System settings tab.

Establish online communications between the PC and the device

>
>
P Open easySoft 8 and open the project you want to transfer, e.g.,
>

Yy

If there is a program on the device already, make sure that the Allow overwriting
via card option is enabled in the program. To do so, enable the Allow overwriting
via card option in Project view/System settings.

™ Go to the Communication view/Program/Configuration section and click on the
Card... button.

The Card setup dialog box will appear.
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Project/Card... menu option

Card
Location:
Mame: CSDisk
Capadiy: 475,73 GB
Free: 400,60 GB
Program files

File name
MY programim.prg

PC = Card

Card == PC

Data logaer records

Card == PL

3. Commissioning

3.6 Automatic booting from the card

Time stamp Sre| NT

2B8.01. 2022 11:45:51 213k 0

Dewice =3 Card

Card == Device

Slart program: | mypeogramm.peg

Close

Fig. 67: Offline dialog box for memory card
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3.6 Automatic booting from the card

126

Transfer program
™ Click the PC -> Card button.

The File selection dialog box will appear.

File selection

Please select the entry that you want to edit:

File name Time stamp Size| NT PRG-ID | Program name FW
myprogramm pro 28.01.2022 11:45:51 22380 | ol 140

myprogramm_prg ~

o

P If the list does not show any files, this means that there are no programs on the

card.
Enter the name you want for the program into the drop-down menu, e.g., <test>.

This name can be different from the *.e80 file's name in easySoft 8. You can also
select a name from the menu.

P Confirm your selection with OK. This will transfer the program for the device selec-
ted in the Project view to the card.

If the project is a NET application, the "Selection of NET station" dialog box will appear.
P Select the NET station with the program that you want to transfer to the microSD
memory card, e.g., <NET station NT1>.

A plausibility check will then be run — please refer to = "Plausibility check”, page 588. If
this plausibility check is completed successfully, the following prompt will appear.
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Setting a program as the starting program
"Do you want to enter the program as a start program on the card as well?"

™ If you confirm by clicking on YES) the program will be set as a starting program for
booting. Accordingly, a BOOT.TXT file that contains the name of the starting pro-
gram will be generated. In addition, the name of the starting program will appear in
the "Card setup” dialog box, in the Start program drop-down menu.

The .e80 program will be compiled into a .PRG program and shown in the list.
Optional: Checking the microSD memory card

You can use Explorer to check the contents of the microSD memory card. It should now
contain both the transferred program and the BOOT.TXT file.

== SD CARD (D) L Mame
LOGS 5] BOOT.TXT
PROGRAM _| myprogramm.prg

Fig. 68: microSD memory card drive with PROGRAM folder contains BOOT.TXT and compiled test.prg
program

The card is now prepared with all the prerequisites for booting. You can now use auto-
matic booting for the card.
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3.6 Automatic booting from the card

3.6.3 Preparing the card for booting on the easyE4 device itself

128

Prerequisites
o The microSD memory card must contain at least one compiled PRG program.

The easyE4 device must be in STOP mode before it can be configured. If it is not, the
device will point this out.

Insert the memory card while the device is de-energized.

Switch on the supply voltage.

Go to the main menu.

Open the CARD menu option.

Tab. 11: Main menu
STOP v RUN

PARAMETERS
SET CLOCK

yYyYyvyy

CARD
INFORMATION

SYSTEM OPTIONS
PROGRAM

P Goto PROGRAM

Tab. 12: Card
PROGRAM

LOG RECORDING
MANAGE SD CARD
INFORMATION

P Goto START PROGRAM

Tab. 13: Card\Program
SET BOOT PROG.
DELETE PROGR.
CARD -> DEVICE
DEVICE -> CARD

P Select the starting program from the list containing the names of all the programs

stored on the memory card.
The v checkmark at the end of a line indicates the program with which the

easyE4 device will start as soon as RUN mode is active.
Tab. 14: Card\Program\Start pro-

gram

Name Program 1 v/
Name Program 2
Name Program 3

% If the display is empty, this means that no programs have
been stored on the memory card.
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P Switch off the power supply.

The card is now prepared with all the prerequisites for booting. You can now use auto-
matic booting for the card.
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3.7 Reset — resetting the device to factory settings
To carry out a reset, follow the steps below:

P Create an empty file on the PC (with a text editor, for example) and rename it
RESET_MY_E4.BIN.

P Use your PC to copy the file directly to the root of the microSD memory card.
4 o EASYE4 () = MName
LOGS
PROGRAM

LOGS

PROGRAM
RESET MY _E4.BIN

Switch off the easyE4 base device.
Insert the microSD memory card.
Switch on the easyE4 base device.

y¥yYyYvyy

Now turn off the easyE4 base device and remove the microSD memory card.

The easyE4 base device will be reset.
The program, password, and all settings will be deleted, and the network interface will
work with AUTO-IP.
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3.8 Updating firmware

The firmware on the individual devices can be updated.

easyE4 devices can be updated starting from Version 1.00.

% A device that has been updated to Version 1.10 or higher
can no longer be reset back to Version 1.00,
as changes will have been made to the boot loader.

The base devices in generation 05 and higher feature a connection to an
easy communication module:

o EASY-COM-SWD-..., can be updated starting with version 1.30 and higher.
o EASY-COM-RTU-..., can be updated starting with version 1.40 and higher.

Generation 08 base devices ensure secure communications witheasyProtocol V2,
SSL/TLS, and HTTPS. They are also characterized by better performance than previous
generations, since they feature a larger program memory and are able to communicate
faster.

The specific steps for base devices are different from those for expansion devices and
communication modules.

To update the firmware, you will need to use a microSD memory card. It is worth noting
that you can also overwrite the firmware on your base devices with older firmware on
the microSD memory card.

Eaton Industries GmbH, Bonn, provides firmware updates as .zip files via its Download
Center - Software page (under Firmware Updates).

In addition to the *.fw file that contains the firmware update, a configuration file (*.ini) is
also stored in the same folder (ROOT) for base devices with bootloader version 1.01
and lower. This configuration file uses appropriate entries to control the update beha-
vior of the base devices.

This configuration file is intended to enable series manufacturers to update the firm-
ware for multiple devices in a row with a microSD memory card.

A configuration file is not needed for expansion devices and easy communication mod-

ules.

% If the firmware on the easyE4 base device is the same version as the
update, no update will be carried out.

Observe the documents belonging to the update in the download center.
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3.8.1 Updating the firmware on base devices

132

All base devices can be updated with newer firmware.

To identify the generation to which your easyE4 device belongs, please refer to the
nameplate.

To identify the firmware version that is installed on the base device, establish online
communication with the easyE4 base device and, in easySoft 8go to the Com-
munication view/HW info tab.

In the case of easyE4 base devices with a display, the firmware version can be seenin
the Information\System device menu - Section "Menulnformation®, page 155

If there is a program on the base device, the program will be left unchanged when the
firmware is updated. Retentive data will remain unchanged as well.

™ Download the firmware you want from Download Center — Software to your com-
puter.
P Connect an empty microSD memory card (FAT format) to your computer.
P Use your computer to unzip the downloaded firmware to the ROOT directory in the
microSD memory card.
0 SDCard (D) *  Name
LOGS
PROGRAM
2 | edupdate.ini
|| easyEd.fw

Fig. 69: microSD memory card content when using bootloader version 1.01

The specific files that will be unzipped and that are required for the firmware update will
depend on the bootloader version on the base device, as shown below:

Unzipped files Boot loader version Boot loader version
1.00 1.01

Firmware file "EASYE4.FW" v v

Configuration file "e4update.ini" - v

During online communication with the easyE4 base device, the bootloader version that
is found on the device will be shown in Communication view/HW Info tab .

™ If the hootloader version is version 1.01, check the parameters in the INI file
Check the parameters in the “e4update.ini” configuration file and adjust them as
necessary. In firmware version V1.12 and higher, the following values will be set
by default;
forceupdate=0 (default) (dominantvalue)
and
updateonce=1 (default)

easyE4 07/22 MNO050009 EN Eaton.com



3. Commissioning

3.8 Updating firmware
force update
update | once
0 0 No update is run.
0 1 The update will be run once (default).
1 0 An update from the microSD memory card will always be
1 1 run.

9 Once the update has run, the entry for updateonce is automatically set
to 0 in the configuration file.
This means that the default settings will cause the firmware to be
updated once only.

For additional updates from the microSD memory card, you will need to edit the
“edupdate.ini” configuration file manually by setting forceupdate=1.

P Switch off the easyE4 base device.

P Insertthe microSD memory card with the new firmware into the microSD card
holder and slide the holder into the device.

% Make sure that the power is stable and that the device is not
turned off while the firmware is being updated (if it is, the oper-
ating system may be corrupted). Then run the firmware update
again.

P Switch on the easyE4 base device.

Bootloader version 1.01: The configuration in the “e4update.ini” file will be read in the
easyE4 bootloader and a compatibility check will be run. An update will not be carried
out if the firmware on the device and the firmware on the card match.

Bootloader version 1.00: The firmware will be transferred from the microSD memory
card to the base device.

If the firmware on the device is being updated, a corresponding message will be shown
on the display or the POW/RUN/STATUS LED will indicate that an update is being car-
ried out.

o Quickly flashing POW/RUN/Status LED:

The device is looking for the firmware on the microSD memory device.
« The LED POW/RUN/Status flashes slowly and rhythmically,

the update is running.

The new firmware starts then.
9 You can go to INFORMATION\SYSTEM to see what the current
firmware version is.
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P Switch off the supply voltage.

P Remove the microSD memory card with the firmware from the device.

% If the firmware transferred from the microSD memory card is older than
the firmware selected in the project, the project will not be able to start.
The project may contain functions that the firmware currently on the
device does not support.

The following applies when using bootloader version 1.01:

If you do not remove the microSD memory card, the parameters in the “e4update.ini”
configuration file will be read every time the device is turned on and, if applicable, the
firmware will be updated.

The following applies when using bootloader version 1.00:

If you do not remove the microSD memory card, the program will not start (when turn-
ing on the device) until after the firmware is transferred again from the microSD
memory card.
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3.8.2 Updating the firmware on expansion devices
An expansion device update must run via the device menu of a easyE4 base device.

Expansion devices belonging to the first easyE4 generation (with firmware version
1.00) cannot be updated, as these devices do not have a bootloader physically. To find
out which firmware version is found on the device, check the Communication view/HW
Info tab during online communication. in

easySoft 8 the Communication view/HW Info tab during online communication .

You can reach the device menu through

« abase device with display, or
« inthe communication view of the easySoft 8 under Display\Display + keys or
« from aremote display with the web server.

An update must be run separately for each expansion device.

Just as with updates for base devices, this requires for the required unzipped "*.FW"
firmware file to be stored on the microSD memory card.

P Load the firmware you want on your computer.

P Connect an empty microSD memory card (FAT format) to your computer.

P Use your computer to unzip the downloaded firmware to the ROOT directory in the
microSD memory card.
SO SD Card () *  Name
LOGS
PROGRAM

|_| "update_easyEd_modul_x".fw

The unzipped file must be a firmware system file that matches the easyE4 expansion
device (*.FW).
9 No entry is required in a configuration file for an update.

To update the firmware, the easyE4 expansion device must be connected to the base
device with the plug connector.

The number of the easyE4 expansion is determined based on the position after the base
devices inthe assembly block, starting with 1 from the left. The maximum number 11
can be assigned to an expansion in the block.

An update must be carried out separately for each expansion device.

An expansion is updated from the base device with display

Expansion devices belonging to the first easyE4 generation (with firmware version
1.00) cannot be updated, as these devices do not have a bootloader physically.

Take the following steps to update an expansion from a base device with display:
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- Go to the main menu.

P Open the menu path SYSTEM OPTIONS\UPDATE\EXPANSION.

Tab. 15: System option-

slUpdate

UPDATE

BASE DEVICE

COM MODULE —
EXTENSION —

P Select the number of the easyE4 expansion in the block; 1to 11 are possible.

Tab. 16: System option-

s\Update\Expansion
EXTENSION
<1-11>

UPDATE
<Filename on SD>
GEERjiiiELEELEC

P Select the corresponding firmware file.
P Press the 0K button to select.

A confirmation prompt is displayed.

P You can return to the previous menu by selecting "No".
P The update starts immediately by selecting "Yes".

"Update” flashes in the display.

After the update has ended, the display returns to the menu SYSTEM

OPTIONS\UPDATE\EXPANSION.

Repeat the process for other easyE4 expansion devices.

% You can only view the hardware information (HW Info), i.e.,
which firmware version is on the easyE4 expansion device, via
easySoft 8.
To do so, go to the Communication view and connect to your
easyE4 block. In the workspace Configuration, the FW version
is displayed in the HW info.

3.8.3 Updating the firmware on easy communication modules

easy communication modules must be updated through the device menu of an easyE4
base device.

To find out which firmware version is found on the device, check, in easySoft 8, the
Communication view/HW Info tab during online communication .

You can reach the device menu through
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« abase device with display, or
« inthe communication view of the easySoft 8 under Display\Display + keys or
« from aremote display with the web server.

An update must be run separately for each communication module.

Just as with updates for base devices, this requires for the required unzipped "*.FW"

firmware file to be stored on the microSD memory card.

P Load the firmware you want on your computer.

P Connect an empty microSD memory card (FAT format) to your computer.

P Use your computer to unzip the downloaded firmware to the ROOT directory in the

microSD memory card.

SO SDCard (D) *  Name
LOGS
PROGRAM

|| "update_EASY-COM _x"fw

The unzipped file must be a firmware file that matches the easy communication module
(.FW).
% No entry is required in a configuration file for an update.

To update the firmware, the easy communication module must be connected to the
base device with the plug connector.

The number for the easy communication module is 01.

An update must be run separately for each easy communication module.

Updating EASY-COM-... using a base device with a display

To update an easy communication module using a base device with a display, follow
the steps below:

™ Gotothe main menu.

P Open the SYSTEM OPTIONEN\UPDATE\KOMM.-MODUL menu path.
Tab. 17: System option-

slUpdate

UPDATE

BASE DEVICE
COMMODULE ~ «
EXTENSION —

P Press the /0K button.

Use the cursor button P4 ™ to skip the number of the easy communication mod-
ule.
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Tab. 18: System option-
slUpdate\COMM.-MODULE

COM MODULE
<01>

UPDATE
<Filename on SD>
GEEEjjjjji ELELEEC

P Use keys <> to select the corresponding firmware file, e.g., "eComSWD_
B0023.fw".

% Please note that the name of the firmware file must not exceed 14
characters.

™ Press the 0K button to select.

A confirmation prompt is displayed.

P You can return to the previous menu by selecting "No".
P The update starts immediately by selecting "Yes".

"Update” flashes in the display.

After the update is completed, the display will jump back to the status display.
% You can only view the hardware information (HW info), i.e.,
which firmware version is on the easy communication module,
via easySoft 8.
To do this, go to the Communication view and connect to your
easyE4 block. In the workspace Configuration, the FW version
is displayed in the HW info.

See also

- "Transfer program to the easyE4 device", page 170
->"Transferring programs from and to a microSD memory card", page 203
->"0verview of switch-on behavior', page 111
- "System settings", page 599
easySoft 8
function block

—>"DL - Data logger", page 491
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3.9 microSD memory card
easyE4 base devices can be used with a microSD memory card.

The easyE4 device supports microSD memory cards with a capacity of 128 MB to 32
GB (SD and SDHC, FAT12/16/32, Class 2 or 4 ).
The following card manager functions for microSD memory cards

E and the online function are not available in demo mode.

Note on device safety when relevant changes are made:

A confirmation prompt will appear in the device menu. The pro-
gram will not be deleted until you select Yes and press OK as a
confirmation.

Moreover, using a memory card makes it possible to use the following functions:

1. Automatic booting from the memory card
The easyE4 can load and run a starting program from the memory card.
2. Resetting to factory settings
3. Download new firmware
4. Setting a splash screen for the EASY-E4-...-12...C1(P) display
You can store a boot.bmp file on the memory card so that it will be shown on the
display when starting the easyE4 and when inserting the card
5. Transferring user programs, Storing multiple programs
6. Logging data
—> Section "DL - Data logger", page 491

In order to be able to transfer programs or use the data logger function, the
microSD memory card must be formatted accordingly.

The actual transfer is carried out in easySoft 8, in the Project view.

The DL - Data logger function block can be used for logging data and states.
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Ejecting the microSD memory card

As an alternative to removing the memory card from the device, you can eject it with
easySoft 8.

There are two ways to do this:
Method 1

™ In easySoft 8, go to Communication view/Program/Configuration.
P Click the Card... button.
P Inthe Card setup dialog box, click on the Release button.

Method 2

In easySoft 8, go to Communication view/Display/Display + buttons.

Press 0K to exit the display.

Make sure that the device is in STOP mode.

Use the P buttons to select the CARD menu option and confirm your selection with
0K.

Use the P buttons to select the MANAGE SD CARD menu option and confirm your
selection with|OK.

P Use the P buttons to select the RELEASE CARD menu option and confirm your
selection with OK.

y¥yYyvyy

¥

After this, the microSD memory card will no longer be accessible.
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3.10 Setting a splash screen for the EASY-E4-...-12...C1(P) display

You can create your own custom monochromatic image externally in any program. Sim-
ply make sure that the image is in BMP format and is named boot.bmp.

The size is set at 128 x 96 pixels (width x height) or, alternatively, 128 x 64 pixels. You
can use two colors, which will be shown as shades of gray.
Make sure that the file always keeps the name boot.bmp!

Splash screen

= 128 p= =
Fig. 70: boot.bmp

P Transfer the image to the microSD memory card.
P Store the boot.bmp file directly on the memory card.

microSD memory card in the PC

4 | easyEd_mirco-sd LOGS
LOGS PROGRAM
PROGRAM bootbmp

Fig. 71: Storing the boot.bmp file

As soon as the easyE4 device is switched on,

the boot.bmp will be shown as a splash screen for the defined duration.

9 In order for the splash screen to keep working, the microSD
memory card must remain in the device.
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4. Operation
4.1 Base device with display and buttons

The way in which the various base devices are operated varies.

Only EASY-E4-...-12...C1(P) base devices with a display and buttons can be operated dir-
ectly.

Meanwhile, EASY-E4-...-12..CX1(P) base devices with LED indicators used for dia-
gnostic purposes, as well as all expansion devices, are limited to providing information
via their LEDs' flashing patterns.

-> Section "Startup behavior of easyE4 control relay with LED indicators", page 102

4.1 Base device with display and buttons

4.1.1 LCD Display

i — o s |
. |FiT-N o0
| Il .
' ® @
L @
LaASY-E4... © o

Fig. 72: Display and keypad

Monochrome device display with six lines, each with 16 characters (128 x 96 pixels).

I i..4..7%8 EOF

HT1 P oo P -
MO 13 :88 5T
B 1..4 UK

Davyice name
ig?.67.32.1

Fig. 73: Example of status display on display

The display can show texts, values, parameters, and pseudographics.

Once the device is switched on, as well as during ongoing operation, the device will
switch to sleep mode and display the status display after a configurable time without
any operator activity.
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4.1 Base device with display and buttons

4.1.1.1 Display color backlight

4.1.2 Keyboard

144

The display backlight can be illuminated white, red, or green or be switched off in order
to signal specific device states.

The backlight brightness has three different available levels.

P Press the 0K button on the device in order to open the main menu from the status
display.

Either the cursor position or the available action on the display will flash. A checkmark
v will be shown to indicate which option is currently selected. Please note that since
the display has six lines only, you may need to use the ® © cursor buttons to scroll to
the remaining available lines on a screen.

The display's settings can be configured on the easyE4 device inthe SYSTEM
OPTIONS\SYSTEM\DISPLAY menu, —> Section "Display", page 601

DEL Deleting in the circuit diagram
ALT Special functions in circuit diagram, Status display
Cursor Move cursor
buttons  Select menu items,
® Change numbers, contacts and values
QIRC)
@
ESC Back, Cancel
oK Next menu level, Save your entry

Once the device is switched on, as well as during ongoing operation, the device will
switch to sleep mode and display the status display after a configurable time without
any operator activity.

P Press the 0K |button on the device in order to open the main menu from the status
display.

Use the ® @ cursor buttons to scroll through the individual menu options.

To confirm a selection, press 0K, to open the corresponding menu path.

y¥yYy

If necessary, use the © ® cursor buttons while in a line to toggle between the
right and left display areas.
If this option is available, the s character will appear.
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4.1.3 Selecting menus and entering values
2x/ALT Calling the System menu

ESC Return to the previous menu level
Cancel entries since last/0K

OK Move to the next menu level
Call menu item
Activate, change, save entries

Cursor Change menu item,
buttons  Change the value,
@ Activate, change, save entries

QIR
®

How the P button functions are mapped to the cursor buttons:

© Input P1
® Input P2
® Input P3
© Input P4

P Press the 0K | button on the EASY-E4-... in order to open the menu from the status
display.

Use the ® @ cursor buttons to scroll through the individual menu options.

To confirm a selection, press 0K, /to open the corresponding menu path.

y¥vyYyy

If necessary, use the © ® cursor buttons while in a line to toggle between the
right and left display areas.
If this option is available, the s character will appear.
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4.1.4 Cursor display
The cursor buttons ® ® © @ in the easyE4 program perform three functions:

« Move
« Enter
« Connect

The current mode is indicated by the appearance of the flashing cursor.

Current selection flashes on the easyE4 display.
® In Move mode, use ® & © @ to position the cursor on the circuit diagram

in order to select a rung, a contact or a relay coil or
the selection position of a coil function or a NET-ID.

101 Use the (0K button to switch to Entry mode so that you can enter or change a
value at the current cursor position.
Press the ESC button in Entry mode
to restore to the last changes of an entry.

Press the /ALT) button to switch to Connect mode for wiring contacts and
relays.
Press the ALT button again to retumn to Move.

ESC Press the ESC) button to leave the program (circuit diagram and parameter dis-
play).
4.1.5 Entering of values
® QI®) Used to select a position.
© O
© A Use to select values
and/or a setting
ESC Cancel, retain previous value
oK Store settings
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4.2 Operating modes of the easyE4

4.2.1 RUN mode

4.2.2 STOP mode

A easyE4 device recognizes operating modes RUN and STOP.

In RUN mode, the program stored on the device will be executed immediately

after the device is switched on and will continue to be executed until you select STOP, a
system fault occurs, or the supply voltage is switched off.

The outputs will be driven based on the relevant switch logic. The parameter values will
be retained in the event of a power failure, and all you will need to do is reset the real-
time clock in the event that the backup time elapses. > "Back-up of real-time clock”,
page 802

In RUN operating mode:

« the process image of the inputs are read.

o The program is executed.

o The NET is run (Ethernet, web server, and Modbus TCP).

« the process image of the outputs is transferred to the physical outputs.

The easyE4 devices with a display do not start with RUN mode if you deactivate the
RUN MODE startup behavior.

easyE4 devices with LED indicators have a different startup behavior. On them, the
RUN START and CARD START functions will be enabled automatically, as manually
starting the device is not possible.

For more information on the CARD START function, please refer to = Section "Setting
the startup behavior", page 610

When the device is in STOP mode, the program will not be executed. In order to be able
to do programming on the circuit diagram, modify system parameters, or configure com-
munications, the device must be in this operating mode.
In addition, the program can be stored on the microSD memory card or be loaded from
it while the device is in this mode.
WARNING! AUTOMATIC STARTUP!
Configure your machine/plant so that the automatic starting of the
easyE4 device never causes unintentional starting of the machine/plant
concerned.
Create your program in such a way that a defined and safe startup pro-

cedure is always provided after the power supply is switched on.
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The main menu on the easyE4 display is used to switch between operating modes, i.e.,
from RUN to STOP and vice versa,~ Section "STOP RUN operating mode menu", page
151

If a program has not been stored on the easyE4, it will not be

possible to switch to RUN mode.

It will not be possible to do configuration work either.

9 In order to configure it, the program must be stopped.

[sTOP v RUN

Operating mode changes may be protected with a password.

Ongoing operation
Tab. 19: Main menu

To work on the easyE4
Tab. 20: Main menu

148

STOPRUN v/ STOP / RUN

PARAMETERS PARAMETERS

SET CLOCK SET CLOCK

CARD CARD

INFORMATION INFORMATION
SYSTEM OPTIONS SYSTEM OPTIONS b
PROGRAM PROGRAM
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4. Operation
4.3 Operation of the menu selection and value entry

4.3 Operation of the menu selection and value entry

4.3.1 How to navigate the device menus

0K Select; confirm value

ESC Cancel; go back

DEL Delete

ALT Depending on the starting point:
- Toggle display

- Jump to the start or end of the menu
- Jump to next ling

Go left
Go right
Go up; increment value

B | ®

Go down; decrement value

4.3.2 Operating principle in the circuit diagram and function block editor

Button Effect

DEL Delete rung, contact, relay or empty rung in the circuit diagram

ALT Toggle between N/C and N/O contact, connect contacts, relays and rungs,
add rungs

XS] Change value; move cursor up, down

@O Change position; move cursor left, right

ESC Undo setting from last OK, current display, leave menu

Change contact / relay. Insert new; save settings

P1 input when used as P button

P3 input when used as P button

0K
©
© P2 input when used as P button
A
@

P4 input when used as P button
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4.3 Operation of the menu selection and value entry

4.3.3 Selecting a device menu

You can use the main menu from the status display in order to access the individual sub-
menus.

™ Press the 0K button.

The main menu will appear.
The scrollbar on the right side will indicate whether there are additional menu options.

Please note that since the display has six lines only, you may needtousethe ® ©®

cursor buttons to scroll to the remaining available lines on a screen

Tab. 21: Main menu
STOP v RUN
PARAMETERS

SET CLOCK
CARD
INFORMATION

SYSTEM OPTIONS .
PROGRAM

A horizontal scroll bar indicates that other selection options are available. You may be
able to reach them using the cursor keys © ®.
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4.4 Qverview of the menus on the device

4.4.1 Main menu

4. Operation

4.4 Overview of the menus on the device

Following is an overview of the menu structure and the various submenus that can be
accessed from the main menu.

Ongoing operation
Tab. 22: Main menu

To work on the easyE4

Tab. 23: Main menu

STOP RUN v STOP v/ RUN

PARAMETERS PARAMETERS

SET CLOCK SET CLOCK

CARD CARD

INFORMATION INFORMATION
SYSTEM OPTIONS SYSTEM OPTIONS Az
PROGRAM PROGRAM

4.4.2 STOP RUN operating mode menu

This submenu can be used to switch between operating modes.

[sToP v RUN

[sToP RUN v

See also

Tah. 24: STOP
STOP?

YES
NO

Tab. 25: RUN
RUN?

YES
NO

-> Section "Operating modes of the easyE4", page 147
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4.4 Overview of the menus on the device

4.4.3 Menu Parameter

152

This submenu lists the function blocks that are being used in the current program. This
makes it possible to change the values of constants in the program at runtime without
having to stop or re-transfer the program.

When the password is activated and the +/- basic parameter for each function block is
set, you can allow or deny the operator of the system the possibility to change the val-
ues.

Function blocks with basic parameters that you have set to + via the +/- character in
the function block editor are displayed in the PARAMETERS menu and can be changed.
Itis only possible to change constants. Other operands cannot be changed. Itis also
possible to change parameters via the PARAMETERS menu if you have saved the pro-
gram and therefore password protected the function block editor.

To immediately apply a change to the individual constants, press the OK button. Press
the ESC button to cancel the change instead.

List of function blocks in  The current program

the current program, does not use any func-

e.g., tion blocks

Tab. 27: Parameter

Tab. 26: Parameter Tab. 28: Parameter

STOP v/ RUN Tol U s T NO FUNCTION BLOCKS
PARAMETERS coz INCLUDED!

SET CLOCK

CARD

INFORMATION

SYSTEM OPTIONS L[ SIO%

PROGRAM

Pressing the OK button will show the parameters for the individual function blocks in an
additional submenu that can be used to modify these parameters with the cursor but-

tons.
Tab. 29: Timer module

example

TO1 9] S +
>I1 000 800

>[2 009 200

av> 000 000
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4.4.4 Set clock menu

4. Operation
4.4 Overview of the menus on the device

This submenu can be used to set the date and time, select the display format for the
date, and adjust the daylight saving time and radio clock settings on the easyE4 device.
Opens additional menus

Tab. 30: Set clock Tab. 31: Set clock

Tab. 32: Set Clock-
STOP v RUN

SET CLOCK \Date&Time
PARAMETERS DST TR
SET CLOCK RADIO CLOCK FR 2018/08/13
CARD || [WSRoCkE 12:03:04
INFORMATION
SYSTEM OPTIONS &
PROGRAM
Tab. 33: Set clock\Daylight
saving
NONE v
MESZ
us
RULE
Tab. 34: Set Clock\Radio
Clock
RADIO CLOCK
ACTIVE : YES
INPUT 1001
OFFSET 1 +000'
Tab. 35: Set clocklastron.
clock
ASTRO CLOCK
LAT N089. 9990000
LON E000. 0000000
OFFSET : +000'
See also

-> Section "Time and Date setting", page 624
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4. Operation

4.4 Overview of the menus on the device

4.45 Menu Card

This submenu will only be available if a memory card is detected in the slot.

Opens additional menus

Tab. 36: Main menu Tab. 37: Card Tab. 38: Card\Program
STOP v RUN PROGRAM SET BOOT PROG.
PARAMETERS LOG RECORDING DELETE PROGR.

SET CLOCK MANAGE SD CARD CARD -> DEVICE
CARD INFORMATION DEVICE -> CARD
INFORMATION
SYSTEM OPTIONS
PROGRAM

Tabh. 39: Card\Log recording

START NEW LOG

DELETE OLD LOG

DELETE ACT. LOG

Tab. 40: Cards\Manage
card

FORMAT

RELEASE CARD
Tab. 41: Card\Information
EXISTING: YES
FORMATTED: YES
SIZE xxxMB
FREE xxxMB

See also

—> Section "microSD memory card", page 139

-> Section "Transferring programs from and to a microSD memory card", page 203

-> Section "Configuring the microSD card and device ID", page 623
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4.4 Overview of the menus on the device

4.4.6 Menulnformation

Shows the current status of the easyE4 device.

Opens additional menus,
The submenuis only provided in English
Tab. 43: Information

Tab. 42: Main menu Information\Actual Config

STOP v RUN ACTUAL CONFIG HET=GROUF oo
PARAMETERS SYSTEM HET=IDO® oo
SET CLOCK HAC ACORESS:
EEE s
AR DEVICE HANE:
INFORMATION 1P ADCRESS s
SYSTEM OPTIONS EE R |
PROGRAM SUBHET MASK =
880,268 000 288

CATELYY ADDREES
000,003,000 .000
DHS SERVER
00,003 . 000 .000
UEE SERUER: v
HTTP PORT!:
HODELS TCP

Information\System Shows the versions on the easyE4
E4-UC-12RC1

Specification of the part number
05 : 2.00 . ]
E : ELD 0S: Firmware version
CRC; Ox4A3S3CTCH . . .

B: Firmware build version

CRC: Cyclic redundancy check result

To update the devices

-> Section "Updating firmware", page 131
—> Section "Device information’, page 633
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4.4.7 System options menu

This menu can be used to configure the basic settings for the system.

Tab. 44: Main menu

Opens additional menus

Tab. 45: System options

Tab. 46:

STOP v RUN
PARAMETERS

SET CLOCK
CARD
INFORMATION

SYSTEM OPTIONS
PROGRAM

SECURITY
SYSTEM

MENU LANGUAGE
DELETE PROGR.
NET

ETHERNET
UPDATE

System options\Security

PASSWORD
RANGE
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Deletes the program in
the easyE4 device

The submenu is only
provided in English

Tab. 47: System option-
sISystem

DEBOUNCE

PBUTTONS v

RUN MODE

CARD MODE

LOAD CARD

DISPLAY i
DEVICE-ID -5
BOOT LOGO

Tab. 48: System Option-
s\lMenu Language

ENGLISH
DEUTSCH v
FRANCAIS
ESPANOL
ITALIANO
NEDERLANDS
POLSKI
CESKY
PORTUGUES
PYCCKUI
TURKGE
ROMANA
MAGYAR
SRPSK
HRVATSKI
SLOVENSCINA

Tab. 49: System option-

s\Delete progr.
DELETE PROGRAM?
YES

NO

Tab. 50: System options\Net

NET-GROUP: 00
NET-ID: 00
BUSDELAY: 000
REMOTE RUN




4. Operation

4.4 Overview of the menus on the device

The submenuis only
provided in English
easyE RTD available in
0S Version 1.25 and
higher

Available in 0S Version
1.10 and higher

See also

-> Section "System settings", page 599

Tab. 51: System option-

s\Ethernet

ADDRESS MODE

IP ADDRESS
SUBNET MASK
GATEWAY ADDRESS
DNS SERVER

easyE RTD

Tah. 52: System option-

slUpdate

UPDATE

BASE DEVICE

COM MODULE —
EXTENSION —

-> Section "Security — password protection’, page 619

-> Section "Setting up a NET group’, page 685
-> Section "Setting up a web server", page 692
-> Section "Modbus TCP", page 752

-> Section "Setting up the e-mail function", page 717
—> Section "Convenient visualization for easyE4", page 777

-> Section "microSD memory card’, page 139
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4.4 Overview of the menus on the device

4.4.8 Program menu

158

This menu will only be available if the easyE4 is configured with its factory
settings and/or when a program created with the EDP programming lan-
guage has been stored on the easyE4 device.

You can use this menu to create a program with the EDP programming language dir-
ectly on the easyE4 device.
Opens another menu

Tab. 53: Main menu Tab. 54: Programs Used to display and edit the
STOP v/ RUN CIRCUIT DIAGRAM active circuit diagram, e.g.,
PARAMETERS FUNCTION BLOCKS

SET CLOCK lZlEI 1—I E]E'Ej—
CARD EEIEI].‘— H*I'IEIJ.EJ.
INFORMATION H

SYSTEM OPTIONS

PROGRAM £

L: 1 C:1 40352
Pressing the 0K button will show the parameters for ~ Tab. 55: Programs\Function
the individual function blocks in an additional submenu Elgfks —
that can be used to modify these parameters with the |cc2

device's cursor buttons.

L1 STOP

Tab. 56: Timer module
example

T01 V] S +
> 000 800

>12 009 200

Qv> 000 000
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4.4 Overview of the menus on the device

Menu options in the status line for work with the circuit diagram and the function
blocks

When you complete your work on the circuit diagram and exit the menu with the [ESC
button, you will be able to select from the CANCEL, SEARCH, GO TO, and SAVE options
by scrolling through them with the ® @ cursor buttons in the bottommost line.

After editing the function blocks, the CANCEL and SAVE options will be available.

Tab. 57: Programs|\Circuit dia- Tab. 58: Programs\Function
gram blocks
EEO ABOR TS
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4. Operation

4.5 Your first EDP program

4.5 Your first EDP program

160

This section is intended to guide you step-by-step through the process of creating your
first program with the easy Device Programming (EDP) language in order to wire a cir-
cuit diagram. This should enable you to become familiar with all the relevant rules and
use an easyE4 device for your own projects in no time. Just like with conventional wir-
ing, you will be using contacts and relays in the program. This means that the easyE4
device makes it possible to eliminate the use of these components in a variety of ways,
including the use of function blocks.

The easyE4 program will take care of the entire wiring for these components.

Allyou have to do is then connect to the easyE4 any switches, sensors, lamps or con-
tactors you wish to use.

% Use easySoft 8 to create your own program

Opens another menu

Tab. 59: Main menu Tab. 60: Programs
STOP v RUN CIRCUIT DIAGRAM
PARAMETERS FUNCTION BLOCKS
SET CLOCK
CARD
INFORMATION =
SYSTEM OPTIONS
PROGRAM &

Prerequisites for entering a circuit diagram

« The easyE4 device is in STOP operating
mode.

o The display must be showing the status dis-
play.

P Press the 0K button to get to the main menu from the status display.
P Usethe ® © buttons to scroll to the Programs menu option.
™ Open the menu option by pressing the 0K button.

The PROGRAMSI\CIRCUIT DIAGRAM menu option will now be selected on the easyE4
device.

In general, press the OK button to switch to the next menu level, and press the ESC|but-
ton to move one level back.

P Press the 0K button twice to enter the circuit diagram display via menu options
<PROGRAM... ->CIRCUIT DIAGRAM>. This is where you will create the circuit dia-
gram.
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4. Operation
4.5 Your first EDP program

Circuit diagram display

The content of the circuit diagram is displayed in the first 5 lines. This window can be
moved over the circuit diagram. At the moment the circuit diagram is empty.

The cursor flashes at the top left, which is where you will start to wire your circuit dia-
gram.

Circuit diagram display

iz i Cei Aarfi =

Fig. 74: Empty circuit diagram

The last line shows the cursor's position:

o L:=Rung(Line).
« C:=_Contact or coil field (Column).
o Amount of free memory in bytes.
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4.5 Your first EDP program

45.1 Draw a wiring diagram

162

The circuit diagram supports four contacts and one coil in series. The display shows 6
fields of the circuit diagram.

Usethe ® @ © ® cursor buttons to move the cursor over the invisible circuit diagram
grid.

Navigating in the circuit diagram

=

L& i =
T O AT TR TR T VT

IIIIIIIIIIIIIIIIIIIIIIIII—IIIIIIIIIIIIIIIIIIIIIIIIII— IIIIIIIIIIIIIIIIIIIIIIIIII-
T A T AT TR O AT T
TN TRV AR TR TTELTAT
T M AT TR O AT T AT
TV e TR AT e TRTTTRTTTHTTAT N
T M AT TR O AT T AT
TV e TR AT e TRTTTRTTTHTTAT N

IR YRR T TP YRTT TR TN TR P TRIT TR IR
(AT AN VTR g IR
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G 1 2

Fig. 75: Fields in the circuit diagram

The first four columns C are contact fields, the fifth column is a coil field. Each line L is a
circuit connection.
The easyE4 automatically connects the contact to the power supply.

The following example is provided for a lighting control. The easyE4 device takes on the
wiring and the tasks of the circuit shown below.
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4.5 Your first EDP program

L01 +

L01 -

®
© - ®
&)

$1 Q\ Q1

$2 o

CORCY

s
a 9o 55 o5 &

L]
E1 £l
L01- L1 -

Fig. 76: Lighting control circuit

Fig. 77: Circuit diagram with inputs 101, 102 and output Q1

P Now wire the circuit diagram as described below.

With this example the switches S1 and S2 are at the input. 1001 and 1002 are the switch
contacts for the input terminals in the circuit diagram .

The relay Q1 is represented in the circuit diagram by the relay coil £ Qoo1.

The symbol L identifies the coil's function, in this case a relay coil acting as a contactor.
Qoo1 is one of the easyE4 device's outputs.

From the first contact to the output coil
With easyE4 devices wire from the input to the output. The first input contact is 1001.
P Press the 0K button.

easyE4 will insert the first contact, 1001, at the cursor position.

The 1 flashes and can be changed, for example,
to a P for a button input by using the cursor buttons ® or ©. However, nothing needs to
be changed at this point.

™ Press the 0K button twice,
to move the cursor across the 0o1 to the second contact field.

You could also move the cursor to the next contact field using the cursor button.
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4.5 Your first EDP program

164

™ Press the 0K button.

The easyE4 device will once again insert an 1001 contact at the cursor position.

P Press the 0K button so that the cursor will jump to the next position.
P Usethe ® or © cursor buttons to select the number 002.

% Pressing DEL will delete the contact at the cursor position.

P Press the 0K button to move the cursor to the third contact field.

You do not need a third relay contact, so you can now wire the contacts directly up to
the coil field.
Wiring
An easyE4 device displays a small arrow o in the circuit diagram when creating the
wiring.
Press the ALT button to activate the arrow w and press the cursor buttons ® © © Gto
move it. Pressing the ALT button once more switches the cursor back to Move mode.
% The ALT button also has two other functions depending on the cursor pos-
ition:
« Inthe left contact field, you can press the ALT button to insert a new
empty circuit connection.
« The contact under the cursor can be changed between a N/O and N/C
contact by pressing the ALT button.

The wiring arrow w* works between contacts and relays.
When you move the arrow onto a contact or relay coil, it changes back to the cursor
and can be reactivated if required.
The easyE4 device automatically connects adjacent contacts up to the
coil.

P Press the ALT/to wire the cursor from 1002 through to the coil field.

The cursor changes into a flashing wiring arrow and automatically jumps to the next
logical wiring position.
P Press the cursor button ®.
Contact 1002 will be connected up to the coil field.
You can use the DEL button to erase a connection at the cursor or arrow
position. Where connections intersect, the vertical connections are

deleted first, then, if you press the DEL button again, the horizontal con-
nections are deleted.

™ Press the cursor button ® once more.

The cursor will move to the coil field.
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4.5 Your first EDP program

P Press the OK button.
The specified coil function I and the output relay Qoo1 are correct and do not have to be
changed.

Your result will look as follows: Your first wired and functional circuit diagram
1001---1002--------- A Q001

L:1 C5h 40120
Fig. 78: Completed circuit diagram

You can use the cursor buttons to access the part that is not visible.

P Press the ESC|button to leave the circuit diagram display.

Line 6 will show the SAVE menu option.

Saving
1001---1002-------------- A Q001

EY

Fig. 79: SAVE menu option in the status line

P Press the/0OK button to confirm.

The circuit diagram is stored.

P Press the ESC button twice to return to the main menu.

You can test the circuit diagram if the S1 and S2 buttons are connected.

easyE4 07/22 MN050009 EN Eaton.com 1 65



4. Operation
4.5 Your first EDP program

4.5.2 Testing the circuit diagram
P Go back to the main menu.
P Selectthe STOP RUN menu option.
The current operating mode is indicated on the display of the easyE4 device by a tick
at RUN or STOP stop. Pressing the OK button enables you to toggle between the modes.
P Press the 0K pushbutton in order to change to RUN.

% The Status display also shows the current mode set.
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4.5 Your first EDP program

4.5.3 Control options in RUN mode
There are two control options in RUN mode. Control of:

1. Inputs and outputs with Status display
2. power flow with power flow display
Status display during RUN mode

P Change to the status display and press pushbutton S1.
Do not execute pushbutton S2.

The contacts for inputs 1001 and 1002 are activated and relay QS1 picks up, indicated by
the highlighted numbers.

Test using the power flow display

P Change to the circuit diagram display and press pushbutton S1.

The relay picks up and the easyE4 displays the power flow with a double line.

1001===1002===========A Q001
L:1 C:1 RUN
Fig. 80: Power flow display 1

Power flow display: Inputs 1001 and 1002 are closed, relay Q1 has picked up

™ Press pushbutton S2, that has been connected as a break contact.

The power flow is interrupted and relay Q1 drops out.

1001===1002------------ A Q001
L:1 C:1 RUN
Fig. 81: Power flow display 2

Power flow display: Input 1001 is closed, input 1002 is open,

relay Q1 has dropped out

P Press the ESC button to return to the Status display.

% The circuit diagram does not have to be completed in its entirety so that it

is possible to test parts of it. The easyE4 device simply ignores any incom-
plete wiring that is not yet working and only uses the finished wiring.
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168

Power flow display with zoom function

A reduced display of the circuit diagram is possible for a better overview. To do this, fol-
low the steps below:

P Change to the circuit diagram display and press the ALT button.

The circuit diagram display is reduced.
P Press pushbutton S1.

———n

L:1 Iooil

Fig. 82: Display with zoom, power flow

Power flow display in Zoom function: Input 1001 and 1002 are closed, relay Q1 picked up
B Contact closed, coil is triggered.
0 Contact opened, coil not triggered.

P Press pushbutton S2, that has been connected as a break contact.

The power flow is interrupted and relay Q1 drops out.

0

L:1 Iooi

Fig. 83: Display with zoom, power flow interrupted

Usethe ® ® © ® cursor buttons to move from contact to contact or coil.
™ Press the cursor button ®.

The cursor moves to the second contact.

Press the ALT button. The zoom function will be turned off and the display will switch to
the display status with contact and/or coil designations.

Power flow display: Input 101 is closed, input |02 is open, relay Q1 has dropped out.
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4.5 Your first EDP program

The DELETE PROGRAM function not only deletes the circuit diagram but all elements of
a program. These are as follows:

o Circuit Diagram

« Function block list

« Function block diagram

o Screens

The system settings and operating parameters are reset to the default settings and also
a possible NET parameterization.

Proceed as follows to delete the program in the easyE4 device:

easyE4 must be in STOP mode in order to extend, delete or modify the circuit diagram.
P Switch the easyE4 device to STOP mode.

™ From the main menu, go to the SYSTEM OPTIONS menu.

Opens additional menus

Tab. 61: Main menu Tah. 62: System options Tab. 63: System option-

STOP v/ RUN SECURITY s\Delete progr.
PARAMETERS SYSTEM DELETE PROGRAM?
SET CLOCK MENU LANGUAGE YES

DELETE PROGR. NO
CARD NET
INFORMATION BURERNE

i UPDATE

SYSTEM OPTIONS 1
PROGRAM

P Select DELETE PROGRAM.

The easyE4 device will show a confirmation prompt.

> Select YES.
P Press the 0K button to delete the program

or
P Press the ESC button to cancel

Pressing the ESC button once more returns you to the previous menu level.
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4.6 Transfer program to the easyE4 device

There are two options for directly transferring a finished .e80 program to an easyE4
device.

o With a microSD memory card

« With a direct Ethernet connection between the PC and easyE4

4.6.1 Transfer with a microSD memory card
Prerequisites
o You will temporarily need a suitable microSD memory card with a maximum stor-
age capacity of 32 GB.
o A PC with easySoft 8 programming software installed on it, > Section “Installation
instructions”, page 94

P Insert the microSD memory card into a drive on your PC (with a suitable adapter if
necessary).

P Open the easySoft 8 programming software on your PC.

P Create an application program and save it.

Use the help inthe | ¥ menu by accessing the help topics with the [F1
key or open the easyE4 manual.

or
P Open a sample program.—> Section "Sample Projects”, page 811

9 Make sure to stay in the Project view, as the Project menu will only be
available there.

Application examples

Support has provided a number of applications that are available for download as ZIP

files from the Software Download Center.

@ Download Center - Software
Eaton.com/software/Anwendungsbeispiele/easy/Deutsch
Eaton.com/software/Application Samples/easy/English

These examples come with a task description, the circuit diagram, and the
easySoft project (inthe EDP and LD programming languages as of this writing).
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4. Operation
4.6 Transfer program to the easyE4 device

P Click on the Project\ &2 Card... menu option.

View Project easySoft 8

i Device features...

Project passwaord...

Delete project password...

Plausibility check... F10

Cross-reference list... Strg+0
Marker area assignment...

Auto complete
Save order list...

Card...

Fig. 84: Sample program open

In the Card setup dialog box that appears, click on the

icon to select the card root dir-

ectory that easySoft 8 needs in order to create the LOGS and PROGRAM folders.

P Select the drive where the memory card is located

Exit the dialog box by clicking on Select Folder.

4 => ThisPC > Downloads > v o

Organise v Newfolder
ey N Neme Type
~ Today (1)

1065 easySoft 8 Proiekt

PROGRAM

casySoft & Projekt

File name: |

| [Allversions (.80 €060 v

Cancel
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4.6 Transfer program to the easyE4 device

The Card setup dialog box will appear.

easySoft 8 Project View\Project\Card...

Card setup
Card
Location: D2\
Name: EASYE4 5D
Capacity: 121,00 MB
Free: 118,46 MB
Program files
File name Created Size | NT PRG-ID | Program name FW
PC => Card Device => Card Delete
Card == PC Card == Device
Start program:
Data logger records
Card == PC Restart Delete
Delete all

Fig. 85: Card setup dialog box

You can use the Card section to specify the storage location, i.e., the drive, where the
microSD memory card is located.
In addition, this section will show the available information about the memory card.

P Click onthe PC => Card button to select the transfer option you want.

PC == Card

The File selection dialog box will appear.
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4. Operation
4.6 Transfer program to the easyE4 device

Use this dialog box to enter the name that the program should have on the easyE4
device.

Please make sure that this name does not have more than 14 characters (only letters
and numbers are permitted).

P Enter a new entry into the input field.

easySoft 8 Project View\Project\Card...

File selection X
Please select an existing table entry for overwriting or enter a non-existing name into the input field in order to
create a new one.
File name Created Size | NT PRG-ID | Program name FW
| myprogramm v‘
o

Fig. 86: File selection dialog box

The following safety prompt will appear:

Do you want to enter the program as a start program on the card as well?

% This prompt is intended for cases in which the easyE4 device
will start running this program as soon as a supply voltage is
applied. If you select the Yes option, please make sure to take
into account the potential automatic startup and the settings
configured in the program

P Click on Yes for the test with a sample program from this manual.
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4. Operation
4.6 Transfer program to the easyE4 device

easySoft 8 Project View\Project\Card...

Card
Location: C:)
MName: (CrSDisk
Cepadiy: 475,73 GB
Free: 400,60 GB

Program files
File names Time stamp Sre| NT PRG-ID Program name FW
MYRrOgEAman.prg 28.01.2022 11:45:51 223k 0 ] 1.40

PC = Card Delate

Card == PC
Start program: | myprogramm.peg i

Data logger records

Close

Fig. 87: The program was transferred to the memory card.

P Close the window
P Remove the microSD memory card from the drive.
P Insert the microSD memory card into the slot on the easyE4 base device.

-> Section "Inserting a microSD card", page 84
The easyE4 device will be ready for operation.

P Apply the corresponding supply voltage while observing all relevant safety instruc-
tions.

P The easyE4 device will start running the program (depending on the operating
mode).

or

P Transfer the program from the microSD memory card to the device
if you did not define the program as the starting program.—> page 203
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4. Operation
4.6 Transfer program to the easyE4 device

4.6.2 Establishing an Ethernet connection
Establishing a connection between a PC and an easyE4 base device

In order to be able to establish a connection, your PC must first have the required Eth-
ernet capability. This capability can be in the form of a local Ethernet port on the PC or a
standard adapter (e.g., USB-to-Ethernet adapter).

The PC's and the easyE4 base device's IP addresses must fall within the same range,
i.e., the addresses' first two or three numbers must be the same, while the last number
must be different and not equal to 0.

P Check the easyE4 device's IP address.

™ To do this, open the INFORMATION\ACTUAL CONFIG menu and scroll to IP

Tab. 64: Main menu Tab. 65: Information Information\Actual Config
STOP v/ RUN ACTUAL CONFIG HET-CROUF T
PARAMETERS SYSTEM HET-I0¢ o
SET CLOCK HMAC ACDORESS:

B s L
CARD DEUICE HAME®
INFORMATION = S E
SYSTEM OPTIONS Ed EF e
PROGRAM 2 . SUENET HASK v

- The submenu is only Yo tee

provided in English

CATELEY ADDRESS
000, 000, 000 ..000
DHS SERVER
D00, 00, 000000
UEE SERUER:
HTTP PORT:
HODELS TCP

'

P |f an IP address has not been assigned yet, enter one.
™ Todothis, openthe SYSTEM OPTIONS\ETHERNET\IP Address menu.

Tab. 66: Main menu

Tab. 67: System options

Tab. 69: System Option-
s\Ethernet\IP Address

IP-ADDRESS
000.000.000.000

Tab. 68: System option-

STOP v/ RUN SECURITY s\Ethernet
PARAMETERS SYSTEM ADDRESCINODE
SET CLOCK MENU LANGUAGE PAOERES
- DELETE PROGR. N DGR

NET GATEWAY ADDRESS
INFORMATION ETHERNET DNS SERVER

i UPDATE
SYSTEM OPTIONS g 8 CEYERI
PROGRAM

P Use the cursor buttons to enter the device's IP

address.
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4. Operation
4.6 Transfer program to the easyE4 device

Tab. 70: System Option- P Select the network setting you want.

s\Ethernet\Address mode
AUTO-IP v
DHCP

Static IP

P Set up a new Ethernet connection on your PC's operating system.

To do this, go to Windows Network and Sharing Center and set up a LAN connection
over Internet Protocol Version 4 (TCP/IPv4). Then enter an IP address in the same
range you used for the device, but with a different device number.

Example using Windows
il

L

Metworking ~ Authentication  Sharing

Connect using

T e e ]

General
. . . You can get IP settings assigned automatically if your network supports
This connection uses the following items: this capability. Otherwise, you need to ask your network administrator
o - for th iate TP settings.
I Client fir Microsoft-Netzwerke ~ " 7= appropria SEHngs
.@ Datei- und Druckerfreigabe fir Microsaft-Netzwerce
Qbtzin an IP address automaticall
gOnS-Paketplaner O !
gTrend Micro Light Weight Fiter Driver @®
«&. Microsoft-LLDP-Treiber IP address: 169 .254. 52, 2
2 ool Verson (1P P |
Intemetpmtooll‘ Version 4 (TCP/1Pv4) Subnet mask:
=i EfA-Treiber fir Verbindungsschicht-Topologieenennur v
Install... LUninstall Properties Obtain DNS server address automatically
Description

(®) Use the following DNS server addresses:
TCPF/IP, das Standardprotokoll fir WAN-MNetzwere, das den

Datenaustausch (ber verschiedene, mitsinander verbundene Ereferred DS server: |:|
Netzwerke ermaglicht. Alternate DNS server: l:l
[ validate settings upon exit Advanced...
oK Cancel Cancel

Fig. 88: Ethernet connection on PC

You can now connect to your easySoft 8 device with the easyE4 programming soft-
ware.

See also

-> Section "Establishing an Ethernet connection and transferring a program®, page
113
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5. Programming on the device
5.1 Program

5. Programming on the device

5.1 Program

This chapter describes how to wire easyE4 contacts and coils with the display and
keypad on an
EASY-E4-..-12..C1(P).

An easyE4 program consists of the required system settings for the easyE4 device,
NET, password, and operating parameters,
as well as the following:

o Circuit diagram (program on the easyE4)
« Function block list
« Function block diagram

Programs have file extension .e80. However, please note that this file

E extension will not be shown on the display.

The programs themselves can be created very easily with easySoft 8 and
then transferred to the easyE4 device.
easySoft V8 provides corresponding support.

5.2 Circuit diagram display

The circuit diagram, i.e., the program with which the EASY-E4-...-12..C1(P) works, can
be displayed in the main menu under Program.

Programs/Circuit Diagram

Boo1— 1002
EO01— Hyo1p1)

Lt 1 C:1 40352
Fig. 89: Circuit diagram display

In the easyE4 circuit diagram, contacts and coils of relays are connected up from left to
right - from the contact to the coil.

The circuit diagram is created on a hidden wiring grid containing contact fields, coil
fields and rungs. Itis then wired up with connections.

« Insert contacts in the four contact fields. The first contact field on the left is auto-
matically connected to the voltage.

« The coil field can be used to enter the relay coil being driven together with the cor-
responding coil identifier and coil function. The coil identifier consists of a coil name,
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5. Programming on the device
5.2 Circuit diagram display

coil number, and, in the case of function blocks, the function identifier. The coil func-
tion defines the method of operation of the coil.

The cursor buttons ® © can be used to change the contact fields. The number of the cir-
cuit connection and the contact are displayed in the lower status line.

There are 256 rungs available in the circuit diagram, for wiring contacts and coils.

For greater legibility the circuit diagram display of the easyE4 device shows two con-
tacts or one contact plus coil in a row on each rung. A total of 16 characters per circuit
connection and five circuit connections plus the status line can be displayed sim-
ultaneously.

Contact fields (1 to 4) Coil field ()
[ [ [ | |
Rungs —[—IDD1:———i_I_DD!E———CFDEI'iET————I—————Z |

Status bar —

Number of Connections
rung

NMumber of the Amount of free
field in the memaory in bytes
rung

Program display on the display

« Connections are used to produce the electrical contact between relay contacts and
the coils. They can be created across several rungs. Each point of intersectionis a
connection.

« The number of free bytes is displayed so that you can recognize how much memory
is available for the circuit diagram and function blocks.

The circuit diagram display has two functions:

« Itis used to edit the circuit diagram in STOP mode.
« Itis usedin RUN mode to check the circuit diagram using
the power flow display.
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5. Programming on the device
5.3 Circuit diagram elements

5.3 Circuit diagram elements

5.3.1 Function blocks

5.3.2 Relays

A circuit diagram is a series of commands that the easyE4 device processes cyclically
in RUN operating mode.

Coils and contacts are interconnected in the circuit diagram. In RUN mode, a coil is
switched on or off depending on the power flow and coil function set.

Function blocks are program elements with special functions. Examples: Timing relays,
time switch, data block comparators. Function blocks are provided with or without con-
tacts and coils. How a safety or standard function block is added to the safety or stand-
ard circuit diagram and parameterized is described in

-> Section "Working with function blocks", page 207

In RUN mode the function blocks are processed according to the circuit diagram and
the results are updated accordingly.

Examples:
Timing relay = Function block with contacts and coils
Time switch = Function block with contacts

Relays are switching devices that are emulated in easyE4 device electronically, which
activate their contacts according to the assigned function. A relay consists of at least
one coil and contact.
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5. Programming on the device
5.3 Circuit diagram elements

5.3.3 Contacts

You modify the current flow with the contacts in the easyE4 circuit diagram. Contacts
such as N/O contacts are setto 1 when they are closed and 0 when they are opened. In
the easyE4 circuit diagram you can wire contacts as make or break contacts. N/C con-
tacts are indicated with a horizontal line above the operand concerned.

An easyE4 device operates with different contacts that you arrange in any order in the

contact fields of the circuit diagram.
Tab. 71: Usable contacts

Switching contact Look

\' N/O contact, i.e., normally open LQMA,..
contact

7 N/C contact, i.e., normally closed LS, S,A,..
contact

A detailed list of all contacts used in the circuit diagram is provided on = Section
“"Function blocks", page 232
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5.3.4 Coils

5. Programming on the device
5.3 Circuit diagram elements

Coils are the actuating mechanisms of relays. The results of the wiring are transferred
to the coils when the device is in RUN mode. These switch to the On (1) or Off (0) state
according to these results. The options for setting output and marker relays are listed
with the description of each coil function.

A easyE4 device is provided with different types of relays and function blocks which
can be wired in a circuit diagram via their coils (inputs).

Coil functions

You can configure the switching behavior of relays with coil functions and parameters.
9 If you want to map coils from your circuit diagram to the easyE4
device, use the coils with a contactor function in your device!

The following coil functions are available for all coils:
Tab. 72: Coil function

Display Coil function Example —> Page

i Contactor function ~ L.@o1,Lpo2, Lso4, L:01, Lmo7,.. - page 182

I 'ti";ﬁmse relay fune- 03, Tvos, Toos Tso7T01.. > page 182

S Set SQ08,SM02,SD03,SS04.. —> page 183

R Reset RQ04,RM05,RD07,RS03.. > page 183
Contactor function

1 with Jao4, IFmos.. - page 184

negated result

Cyc!e.pulse I* mo.. —> page 184
on rising edge

ol

Cycle pulse
%
on falling edge Lr maz. page 185

% With non-retentive coil functions such as
€ (contactor), J (negated contactor), I* (rising) and Lr (falling edge eval-
uation): Each coil must only be used once. The last coil in the circuit dia-
gram determines the state of the relay. Exception: When working with
jumps, the same coil can be used twice.
Retentive coil functions such as
s,R,J can be used several times.

The available coil functions for the various function blocks are described in the relevant
sections. Please refer to - Section "Working with function blocks", page 207

easyE4 07/22 MN050009 EN Eaton.com 1 81
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5.3 Circuit diagram elements

Coil with contactor function L

The output signal follows the input signal directly, the relay operates as a contactor.

mm e Y e NN

Er—

Fig. 90: Contactor function signal diagram

Coil with the impulse relay function I

The relay coil switches whenever the input signal changes from 0 to 1. The relay
behaves like a bistable flip-flop.

P lnnr

Fig. 91: Impulse relay signal diagram

A coil is automatically switched off in the event of a power failure and in STOP mode.
Exception: retentive coils retain the 1 state.

See also

-> Section "Retention function”, page 616
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5. Programming on the device
5.3 Circuit diagram elements

"Set" s and "Reset" R coil functions

"Set" the coil function s and "Reset" R coil functions are normally used in pairs.

The relay picks up when the coil is set (A) and remains in this state until it is reset (B)
by the coil function.

The power supply is switched off (C), the coil is not retentive.

s[l;l-uon | | |
e ns
| i 3 |

\ 1 M

Fig. 92: Set and Reset signal diagram

If both coils are triggered at the same time, priority is given to the coil further down in
the circuit diagram. This is shown in the above signal diagram in section B. Has a higher
rung number(The Reset coil in the example above.)

Fig. 93: Simultaneous triggering of Q 01

The above example shows the Reset coil with priority when the Set and Reset coil are
triggered at the same time.
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5. Programming on the device
5.3 Circuit diagram elements

Coil negation (inverse contactor function) J

The output signal will correspond to the inverted input signal. The relay will work like a
contactor with negated contacts. If the coil is driven with a state of 1, it will switch its
make contacts to a state of 0.

Fig. 94: Inverse contactor function signal diagram

Evaluating a rising edge (cycle pulse) I

This function is used if the coil is only meant to switch on a rising edge. When the coil
status changes from 0 to 1, the coil switches its make contacts to 1 for one cycle.

Fig. 95: Signal diagram of cycle pulse with rising edge
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5. Programming on the device
5.3 Circuit diagram elements

Evaluating a falling edge (cycle pulse) I

This function is used if the coil is only meant to switch on a falling edge. When the coil
status drops out from 1 to 0, the coil switches its make contacts to 1 for one cycle.

Fig. 96: Signal diagram of cycle pulse with negative edge

A set coil is automatically switched off in the event of a power
failure and in STOP mode.
Retentive coils keep their logic state.
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5. Programming on the device
5.4 Working with contacts and coils

5.4 Working with contacts and coils

Switches, pushbuttons and relays from a conventional hardwired circuit diagram are
wired in the easyE4 circuit diagram via input contacts and relay coils.

Hardwired Wired with an easyE4 device

* | [ easyE4 connection

‘ [ Make contact S1 to input terminal [1
S1 S2F Q1 Make contact S2 to input terminal 12

Connect load E1 to easy output Q1

S1 or S2 switch on E1.

Q[ ] E

easyE4 circuit diagram:

Fig. 97: Circuit diagram with inputs

Circuit diagram with inputs 1001, 1 002 and output Q 001
First specify which input and output terminals you wish to use in your circuit.

The signal states on the input terminals are detected in the circuit diagram with the
input contacts I, R or RN. The outputs are switched in the circuit diagram with the out-
put relays @, S or SN.

The jump destination has a special position for the input contacts and the jump location
for the output relays. These are used for structuring a circuit diagram.

Following is a description of how to wire various contacts and coils for the various
relay types and function blocks (inputs) in the circuit diagram.

1 86 easyE4 07/22 MNO050009 EN Eaton.com



5. Programming on the device
5.4 Working with contacts and coils

5.4.1 Entering and modifying contacts

1 ges CPER1CT SRNEEE
Contact name Cortact name Station addrezs
Contact number Contact number c
) . ) ontact name
(= function block number|
Contact function Contact number

Fig. 98: Contact legend

You choose an input contact in the easyE4 device by means of the contact name and
the contact number.

Example: Base device input contact or function block contact consists of the abbre-
viated function block name, the number, and the contact function.

Example: Contact of "comparator” function block

% How a safety or standard function block is added to the circuit
diagram and parameterized is described in = Section "Function
blocks", page 232.

If a NET station's contact is used in a circuit diagram, the station's NET-ID (address)
will be placed before the contact name, —>"Wiring another NET station's contact or coil
in a circuit diagram" section, page 121.

Example: Contact of a NET station
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5.4 Working with contacts and coils

5.4.2 Changing an N/O contact to an N/C contact

188

DANGER

Persons, systems and machines may be put at risk if an N/C contact
is misinterpreted. When using N/C contacts in the program always
evaluate the PRSNT and DIAG diagnostic bits of this module.

You can define each contact in the circuit diagram as a N/O or N/C.

P Switch to Entry mode and move the cursor over the contact name.
P Press the ALT button. The N/O contact will change to a N/C contact.
P Press the 0K button 2 x to confirm the change.

1ee—y— || I 8e——|| I Be——
I 03 HTEIE T oz—1

—

Gy 2x (&)

Fig. 99: Change contact | 03 from N/O to N/C

Bear in mind that the active state of an N/C contact is 0. The 0 state of a contact may,
however, be present if the station is missing or is operating incorrectly. The use of an
N/C contact in the circuit diagram without evaluating the diagnostics bit may cause
incorrect interpretations.
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5.4 Working with contacts and coils

5.4.3 Entering and modifying coils
With a relay coil or a function block, you choose the coil function, coil name, coil number
as well as the function block coil. With coils of an NET station, choose the address (NET
ID) in front of the coil name.
% The coil number in the figures on the left must be the same as
the function block number!

Examples

-IZ:|.

o Lo &
e et 1

1™
-\.|||
ne

i
(5

e
- TR
[ e e e

1
" 1
T T TT
Coil function Coil function
Coil function Coil name
. - N Station addrezs
. |=function block name)

r~ o m [ o |
: [T

]
=
LG
L

—ix

Coil name -
. Coil name
Coil number

Coil number Function block coil Coil number

Fig. 100: Relay coil "Output Fig. 101: Relay coil for timing relay func- Fig. 102: Relay coil of a NET
Q" tion block with control coil station

% A complete list of all contacts and coils,
—> Section "Function blocks", page 232

The values for contact and coil fields can be changed in input mode.
The value that can be changed will flash.
IGo1 The easyE4 device proposes contact 1001 or the coil A Qoo1 for
entry in an empty field.

P Usethe ® © © ® buttons to move the cursor to a free contact or coil field.

P Press the 0K button to switch to Entry mode.

P Use © @ to select the position you wish to change and press the 0K to move to
the next position
(a selected position is shown in light grey in the following figure).

P Usethe ® @ cursor buttons to change the value at the position.

The easyE4 device will exit input mode as soon as you exit a contact or coil field with
the © ® cursor buttons or the 0K button.
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5.4 Working with contacts and coils

In the contact field to change | 01

In the coil field change L Q 001 to S Q 008

to 102
1x>+ =2z 0K 5 2x< T 1x2 soz W
o Tx~ +3x2 | ¢ IXN BET
o 5 o If Y E z
0K
0K el

5.4.4 Deleting contacts and coils

190

P Usethe ® © © ® buttons to move the cursor to a free contact or coil field.

P Press the DEL pushbutton.

The contact or the coil will be deleted, together with any connections.

easyE4 07/22 MNO050009 EN Eaton.com



5. Programming on the device
5.4 Working with contacts and coils

5.4.5 Creating and modifying connections tll

Contacts and relay coils are connected with the wiring arrow in Connect mode. The
easyE4 device displays the cursor in this mode as a wiring arrow.

P Use® © © ® to move the cursor to the contact or coil field from which you wish
to create a connection.

% Do not position the cursor on the first contact field.
Here the ALT button has a different function (add rung).

P Press the ALT button to switch to Connect mode.

P Usethe © @ cursor buttons to move the arrow between the contact and coil fields
and use the ® © cursor buttons to move it between the rungs.

P Press the ALT button to leave Connect mode.

The easyE4 device closes the mode automatically as soon as you have moved the
arrow to an occupied contact or coil field.
9 In a rung, the easyE4 device connects contacts and the con-

nection to the relay coil automatically if no empty fields are

between them.

Never wire backwards.

Fig. 103: Circuit diagram with five contacts, invalid

When using more than four contacts in series, use one of the 96 M or 128 M markers.

Fig. 104: Circuit diagram with M marker relay
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5.4 Working with contacts and coils

5.4.6 Deleting connections

5.4.7 Adding a rung

5.4.8 Deleting a rung

192

P Move the cursor onto the contact field or coil field to the right of the connection
that you want to delete.

P Press the ALT button to switch to Connect mode.

P Press the DEL pushbutton.

The easyE4 device deletes a connection branch.
Closed adjacent connections will be retained.

P Close the delete operation with the ALT button or by moving the cursor to a con-
tact or coil field.

The circuit diagram display shows three of the 256 rungs at the same time. Rungs out-
side of the display, including empty rungs, are scrolled by easyE4 automatically in the
circuit diagram display if you move the cursor beyond the top or bottom of the display.
A new rung is added below the last connection or inserted above the cursor position:
P Position the cursor on the first contact field of a rung.

P Press the ALT button.

The existing rung with all its additional connections is “shifted” downwards. The cursor
is then positioned directly in the new rung.

Fig. 105: Inserting a new rung

The easyE4 device only removes empty rungs (without contacts or coils).

P Delete all contacts and coils from the rung.
P Position the cursor on the first contact field of the empty rung.
P Press the DEL pushbutton.

The subsequent rung(s) will be “pulled up”
and any existing links between rungs will be retained.
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5.4.9 Got to a rung

5. Programming on the device
5.4 Working with contacts and coils

The GO TO function can be used to go to a different rung.

g
>

>
>

Press the ESC button.

Use the ® @ cursor buttons to select the

GO TO menu.

Press the 0K button.

Use the ® © cursor buttons to select the rung you want (L...).

Always the first contact of the rung is displayed.

g

Press the 0K button.

IEE!————IEEE———]
EE01—HYDOL1 (1

Li 1 C:1  4p352

9 You can use the "GO TO" function to jump to any rung, up to the

5.4.10 Saving the circuit diagram

>

last wired rung.

Press the ESC button.

A menu will appear in the status line.

g
>

Use the ® @ cursor buttons to switch to the SAVE menu.
Press the 0K button.

The entire program, circuit diagram and function blocks will be saved.

After saving, you will be returned to the previous menu from which you have opened
the circuit diagram.
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5.4.11 Exiting the circuit diagram without saving

™ Inorder to exit a circuit diagram without saving, press ESC.

A menu will appear in the status line.

P Usethe ® © cursor buttons to switch to the CANCEL menu.
™ Press the 0K button.

The circuit diagram is closed without saving.

5.4.12 Searching for contacts and coils

Boolean operands or function blocks that are wired as contacts or coils can be found in
the following way:

Press the ESC button.

Use the ® @ cursor buttons to switch to the SEARCH menu.

Press the OK button.

Use the cursor buttons ® @ © O to select a contact or coil as well as the required
number.

y¥yYyYvyy

For a function block you select the function block name and the number.
P Confirm the search with the OK pushbutton.

The search starts at the point where the search is activated, continues to the end of the
circuit diagram. It applies only to this area.

If the required contact or coil is located above the point of calling, start the search at the
beginning of the circuit diagram.

If the search is successful, you will automatically reach the required contact or coil
field in the circuit diagram.
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5.4.13 Switching with the Cursor Buttons

You can use the four cursor buttons on the easyE4 device as hardwired inputs in the cir-
cuit diagram.

The P buttons can be used for testing circuits or for manual operation. The button func-
tion is a useful addition for service and commissioning tasks.

PO2
N

Fig. 106: The cursor buttons are wired in the circuit diagram as contacts P 01 to P 04.

Requirement:

The P buttons must have been enabled in the system menu.
Example 1

This standard circuit diagram example enables a lamp at output Q1 to either be
switched on or off via the inputs 11 and 12 or via the cursor buttons {U.

Fig. 107: Switch Q1 via I1, 12, 1, or U

Example 2

This circuit diagram example causes output Q1 to be actuated by input I1. 15 switches
to cursor operation and disconnects the rung 1 01 via M 01.

Fig. 108: 15 switches to cursor buttons.

9 The easyE4 device only evaluates P button entries if the status
display is shown.

The Status menu display shows whether the P buttons are used in the circuit diagram.
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Display in Status display:

« P:Button function wired and active,

o P2: Button function wired, active and P2 button ® pressed
« P-: Button function wired, not active,

Empty field: P pushbuttons not used.

| 6. 8

P 2
M O 1 4:5 5
Q o0 6. 8 R UN
M A &8 ¢ oo 00600000 o
n 1

o 0N

h t v er bunden

5.4.14 Checking the circuit diagram

The easyE4 device features an integrated power flow display with which you can fol-
low the switching states of contacts, relay and function block coils during operation.
The circuit diagram display performs two functions depending on the mode:

o STOP: Create the circuit diagram.

o RUN: Power flow display.

P Create the small parallel circuit below and save it.

| REIET=: S il
Tidi=

Fig. 109: Paralleling link

P Switch easyE4 to RUN mode via the main menu.
P Switch back to the circuit diagram display.

You are now unable to edit the circuit diagram.
If you change to the circuit diagram display but cannot change a
circuit diagram, first check whether the easyE4 device is in
STOP mode.

- Switchon I3.

Fig. 110: Power flow display

In the power flow display, energized connections are thicker than non-energized con-
nections.

You can follow energized connections across all rungs by scrolling the display up and
down.
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The power flow display indicates the controller is in RUN mode.

9 The power flow display does not show signal changes in the mil-
lisecond range due to the inherent technical delay of LCD dis-
plays.

5.4.15 Jumps

Jumps can be used for structuring a circuit diagram. They can replace the function of a
selector switch, for example, for Manual/Automatic mode or for different machine pro-
grams.

Jumps consist of a jump location and a jump destination (label). Jumps exist in the

o circuit diagram, for skipping rungs:
Jump location and jump destination are located in the same circuit diagram

« Function block editor, for skipping function blocks:
Jump location is located in the circuit diagram and jump destination in the function
block editor
The use of jumps in the function block diagram is explained in=>"LB - Jump label",
page 505 and - "JC - Conditional jump", page 500.

The easyE4 device allows the use of up to 32 jumps.

Circuit diagram elements for jumps in the circuit diagram

Contact (N/01)

Numbers 001 up to 032
Coils !

Numbers 001 up to 032
Coil function TITIMIr

1)can only be used as first leftmost contact

Function of jumps

If the jump coil is triggered, the rungs after the jump coil are no longer processed.
Jumps are always made forwards, i.e. the jump ends on the first contact with the same
number as that of the coil.

e Coil =Jump when 1
« Contact only at the first left-hand contact position = Jump destination

The jump destination is always an N/O contact with the status 1.
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% Backward jumps cannot be executed due to the way in which
easyE4 works. If the jump label does not come after the jump
coil, the jump will be made to the end of the circuit diagram. The
last rung is also skipped.

Multiple usage of the same jump coil and the same contact is
possible as long as this is done in pairs, this means:

Coil L:1/jumped area/contact :1,

Coil £:1/jumped area/contact:1,

etc.

NOTICE
If rungs are skipped, the states of the coils are retained. The time of star-
ted timing relays continues to run.

Power flow display of skipped area

Jumped sections are indicated by the coils in the power flow display. All coils after the
jump coil are shown with the symbol of the jump coil.
Example for jumps

A selector switch is used to select two different sequences.
Sequence 1: Switch on motor 1 immediately.

Sequence 2: Activate barrier 2, wait time, then switch on motor 1.
Contacts and relays used:

11 sequence 1

12 sequence 2

13 guard 2 moved out

112 motor protective circuit breaker switched on

Q1 motor 1

Q2 guard 2

To1 Wait time 30.00 s, on-delayed

D o1 Text “Motor protective circuit breaker tripped”
Circuit Diagram: Power flow display: 1001 selected:

1 98 easyE4 07/22 MNO050009 EN Eaton.com



5. Programming on the device
5.4 Working with contacts and coils

Range from jump label 1 processed.

Jump to label 8.
Range to jump label 8 skipped.

Jump label 8,
circuit diagram processed from this point on.

5.4.16 Wiring NET operands in the circuit diagram

A NET with several stations always allows the reading of all inputs and outputs. This is
possible regardless of whether a circuit diagram is being processed or not on the NET
station to be read. The inputs and outputs are addressed in the NET by using the pre-
ceding NET-ID of the station. The inputs and outputs of a NET station are identified with
nl..and nQ.

The permissible access by stations to the inputs and outputs of other stations depends
on the operating mode of the devices on the NET, in which the following applications are

possible:
Operating devices on the NET Usable NET operands of data type...
Bit Byte 32 Bit (DWord)
NET marker nN.. nB.. nW.., nD...
All NET stations each process a circuit nl.., nR.., nQ.., nS..,
diagram. nRN.., nSN...
n=NET-ID

Wiring a contact or coil of another NET station in the circuit diagram

Prerequisites
You must have selected an|.., Q.., R.., RN.., or SN.. operand in the circuit diagram and
be in input mode.

This mode is displayed by a flashing operand.

P Use the cursor button u to move the cursor to the position to the left of the oper-
and. A flashing zero appears as the initial value.
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™ Eq o

(i]

P Usetheioru cursor buttons to select the NET-ID you want (NET-ID 7 in this
example).
™ Click on/OKl

]
i
1

o 4 o -

The local I.., or Q.. operand has been changed to a NET operand nl.., nR.., nQ.. and nS...

Several NET stations with their own circuit diagram

The relevant NET stations each process a circuit diagram.

« Every station has read access to all inputs and outputs of the other stations.

« The station only has write access to its local outputs and outputs of its local expan-
sion unit.
Example: Station 1 uses the state of Q1 of station 2 in its circuit diagram. Station 1,
however, cannot set Q1 of station 2 to 1.

« Send NET (SN) and Receive NET( RN) is used for exchanging bits. These operands
are always used in pairs.

o Put(PT)and Get (GT) are used in order to exchange double word operands via the
NET.
For more information on the manufacturer function blocks: = Section "Working with
function blocks", page 207
—> Section "Function blocks", page 232
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SN-RN combination for bit exchange on the NET

o Writing via SN

The NET operand SN (Send NET) is used for sending bit data from one NET station to
another. To do this you select the SN operand in a coil field.

« Reading using RN

The RN (Receive NET) NET operand is used to receive the hit data that another NET sta-
tion has sent. To do this you select the RN operand in a contact field.

As the RN and SN must always be used in pairs, the following rule applies:

« onthe sending station and receiving station use the same operand number for each
SN/RN pair to be formed.

« inthe circuit diagram of the sending station you set for the SN operand (coil) the sta-
tion number (NET ID) of the receiving station.

« inthe circuit diagram of the receiving station you set for the RN operand (contact)
the station number (NET ID) of the sending station.

SN-RN example
NET station 2 sends the status of the P button P01 via SN1 to NET station 1.

2 slave 1 slave
Destination Source

Id ID

1 SN < o 2 RN

The relevant circuit diagram is as follows:

som SRR

On NET station 1 the status of P1 is associated via RNO1 as a count pulse for the
counter relay CO1.
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NET operand GT.. (receive), PT.. (send) and SC.. (set date and time)

The function blocks are of data type 32-bit. They will only work if the NET is working
properly.~ Section "Operating system diagnostic messages", page 649

More information about the function blocks: = Section "Function blocks", page 232

NET marker

N.., nB.,nW.., nD...

Every station that the NET marker describes can read any of the other stations.

168 1882 (HiE1

Fig. 112: 2 slave
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5.5 Transferring programs from and to a microSD memory card
easyE4 base devices can be used with a microSD memory card.

For more information on the various ways in which this memory card can be used,
please refer to: > Section "microSD memory card", page 139

Programs are normally transferred from easySoft 8 to the device so that they can be
run on the device.

If the easyE4 base device has a microSD memory card, the program can also be stored
on this memory card, = Section "Automatic booting from the card", page 119

You can store multiple programs on a single memory card.

One of these programs can be set as the boot program, i.e., this boot program will be
automatically transferred to the device and run as soon as there is a supply voltage
present (the device is turned on) and there is no program on the device itself.

Programs can be transferred on the easyE4 device itself. They can also be transferred
with easySoft 8 if the latter is connected to the easyE4.
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5.5.1 Configuration on a base device with a display

204

The program needs to be transferred using the Card menu option.

In order to be able to configure this option, the program must be in STOP mode. If it is
not, the device will point this out.

™ Go to the main menu.
P Open the CARD menu option.

Tab. 73: Main menu

STOP v RUN
PARAMETERS

SET CLOCK
CARD
INFORMATION

SYSTEM OPTIONS
PROGRAM

The device menu for the memory card will appear with additional menu options.

Tab. 74: Card

PROGRAM

LOG RECORDING
MANAGE SD CARD
INFORMATION

PROGRAM
LOG RECORDING

MANAGE SD
CARD
INFORMATION

Used to manage the programs on the device

Data can be written to a binary file by using the DL (Data Logger)
manufacturer function block. These logs can be managed here.
Used to format and eject the card

Provides information on the card size and the amount of free
space left
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Requirement:
The following option must be enabled when creating the program in easySoft: Allow
overwriting via card

You can use this submenu to manage the programs on the easyE4.

The program transfer menu offers the following options:

Tah. 75: Card\Program
SET BOOT PROG.
DELETE PROGR.
CARD -> DEVICE
DEVICE -> CARD

SET BOOT PROG.

If you select this submenu, a list with the names of all the programs stored on the

memory card will appear.
Tab. 76: Card\Program|\Start pro-

gram

Name Program 1 v/
Name Program 2
Name Program 3

The checkmark v atthe end of a line is used to indicate the program with which the
easyE4 device will start as soon as there is a supply voltage.
% If the display is empty, this means that no programs have been

stored on the memory card.

P Select the starting program you want.

DELETE PROGRAM

If you select this submenu, a list with the names of all the programs stored on the
memory card will appear.

The v checkmark at the end of a line indicates which program is currently set as the
starting program. Meanwhile, the program that is currently selected will flash.

P Select the program that you want to delete.

A confirmation prompt will appear in the device menu. The program will not be deleted
until you select Yes and press 0K as a confirmation.
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CARD -> DEVICE

If you select this submenu, a list with the names of all the programs stored on the
memory card will appear.

The v checkmark at the end of a line indicates which program is currently set as the
program to be transferred to the device. Meanwhile, the program that is currently selec-
ted will flash.

P Select the program that you want to transfer to the device.

P Confirm your selection by clicking the OK button.

A confirmation prompt will appear in the device menu. The program will not be deleted
until you select Yes and press 0K as a confirmation.

DEVICE -> CARD
The current program will be transferred from the device to the memory card.

After you select this submenu, another menu will be offered for selection.

SAVE PROG. Overwrites the selected program with the program from the
easyE4
SAVEAS Makes it possible to save the current program on the easyE4

under a new name

See also

—> Section "microSD memory card", page 139
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5.6 Working with function blocks

Only the EDP programming language can be used on the device (if you want to program
using the LD, FBD, or ST language instead, you will need to use easySoft 8). The rest of
this section goes over the basics involved in working with function blocks on the
device.

Function blocks are subdivided into manufacturer function blocks, interrupt function
blocks, and user function blocks.

Manufacturer function blocks, which are function blocks provided by Eaton, can be
used directly on the device in the circuit diagram. Meanwhile,

interrupt function blocks and user function blocks, which you can create yourself, will
only be available when using the LD, FBD, or ST programming language and can only be
used by using

easySoft 8 to transfer the program to the device.

For a detailed description of all available function blocks, please refer to the "Function
blocks" section.

The manufacturer function blocks are used to simulate some of the devices used in con-
ventional open-loop and closed-loop control systems. You can first use the function
block in the circuit diagram and then define the ACTUAL and Setpoint parameters for
the inputs and outputs in the function block editor.
Or vice versa: you create the function block in the function block editor, define the para-
meters and use it then in the circuit diagram. With easyE4 devices you can insert up to
255 manufacturer function blocks in the function block list.
% easyE4 devices will not limit this number automatically. This

means that you must check the maximum number of man-

ufacturer function blocks yourself in order to avoid a function

block error.

5.6.1 Adding function blocks to the circuit diagram for the first time

Prerequisites
In order to be able to select the PROGRAMS menu option, one of the two following pre-
requisites must be met:

o The card must contain a compiled *.PRG program that uses the EDP programming
language.

o The card must not contain a compiled *.PRG program.

To add a function block to a circuit diagram for the first time, follow the steps below:

P Switch to the circuit diagram display by selecting
Main menu -> PROGRAMS -> CIRCUIT DIAGRAM.
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P Usethe ® © © ® buttons to move the cursor to a free contact or coil field.
P Press the 0K button to switch to Entry mode.

L: 1 C:1

P Thenuse the ® © cursor buttons to select the function block you want (e.g., a tim-
ing relay with the T identifier).

T a1

L: 1 Cil

P While the function block identifier is flashing, press the 0K button or the ® button
to move to the function block number
P Press the 0K button.

T #iul

L: 1 C:1

The display switches to the function block editor. Here you normally define all function
block parameters. As you have reached the function block editor via the circuit diagram
in this case, you can only set the basic parameters.

The figure on the left shows the function block editor of the Timing relay function block.

T Q1 ¥ S +
>I1
x1e

Qv

The basic parameters may vary according to the function block. All manufacturer func-
tion blocks have the basic parameter +/-. Through the +/- symbol you can switch the
parameter display on and off in operating mode RUN to allow (+) or prevent (-) changes
to be made to reference points (constants). You must at least confirm the +/- character
with the (0K button.
% Parameter sets can only be enabled or protected via the

FUNCTION RELAYS menu, or via the circuit diagram with the

“+" enable and with “=" inhibit parameter set characters.
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P Use the cursor buttons © ® to select the parameter to be changed, for example
the time range “S”.

P Use the cursor buttons ® © to change the parameter value to a different time
range such as M:S.

P Press the 0K button to exit the parameter dialog if you wish to save the para-
meters or press the ESC button, if you do not wish to parameterize the function
block and add it to the circuit diagram.

After saving or canceling, the cursor returns to the position in the circuit diagram where
you last left it.

In order to finish configuring the manufacturer function block (e.g., by assigning a ref-
erence value), open the function block editor as follows:

P Press the ESC button in order to save the circuit diagram with the newly added
function block.
P Answer the subsequent SAVE prompt with the 0K button.

The circuit diagram is saved and the easyE4 device changes to the next higher menu
level.

The function block list can be used to access the function block editor.

> Goto
Main menu -> PROGRAMS -> FUNCTION BLOCKS.

This lists all function blocks that were ever used in the circuit diagram, and also those
that were already deleted in the circuit diagram.
If no function blocks are shown, the list is empty.

The function block list in the example below contains the AR, CP, and T manufacturer
function blocks (the manufacturer function blocks are created in the order in which they
were edited).
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Function, special function,
parameter display

Displays the
function blocks

used

Current cursor line f

Free memory in bytes

Fig. 113: Explanation of the function block list

P Use the cursor buttons ® © @ ® to select the required function block from the
function block list, in this case timing relay T01.

AROL ROD +
CP1O +
TOO1 7X =
L:iggl 4OISE

P Confirm the selection by clicking the 0K button.

The timing relay is displayed in the function block editor.

5.6.3 Configuring parameters in the function block editor

The function block can be fully parameterized in the function block editor.
This is accessed via the function block list.

Access is blocked if the program is password protected.
Function Unit/special function

— Parameter display (+ appears/ —
does not appear)

Function block num-
ber
Block name

Basic parameters

Variable,
operand for inputs

Function block inputs

Function block out-
puts [

Variable, operand for outputs

Fig. 114: Manufacturer function block display in the function block editor
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Example: Timing relay function block

Function Block: timing relay

Switch function: On-delayed with random time
Time range: M:S (Minute:Second)
Reference time >|1: 20min30s

Actual time QV>: Copied to MD96

Assigning operands at a manufacturer function block's input

The following operands can be assigned to the input of a manufacturer function block:
« Constants, e.g.: 42,

o Markers such as MD, MW, MB,

« Analog output QA,

o Analoginputs IA,

« The QV outputs of all manufacturer function blocks

You can set the parameters of the function block as follows:

P Usethe ® @ cursor buttons to scroll through the function block inputs' constants.
P Change the values for a parameter set:

P (0K button: Switches to input mode.

P Change whole number places with the ©® cursor buttons.

P Usethe ® @ cursor buttons to change the value of a whole number place.

P 0K button: Saves the constant immediately
P Press the ESC|button to leave the parameter display.

ESC|button:

Keep the previous setting and exit the parameter display.

9 Ensure that the input of a function block is not assigned imper-
missible values during operation.

This risk exists if you apply negative values to an input even though the corresponding
function block only accepts positive values.

If, for example, the T timing relay function block is driven with a negative time ref-
erence, it will no longer switch as expected.

You should therefore take care to exclude such situations, as the easyE4 device cannot
foresee these when the parameters are assigned.
E If, for example, you have set the output QV of the AR arithmetic function
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block atinput I1 of the T manufacturer function block, you should connect a
CP comparator in between in order to signal the occurrence of a negative
value.

In most applications, a thorough simulation is enough to prevent any impermissible val-
ues at the function block input.

Assigning operands at a manufacturer function block's output

The following operands can be assigned to the output of a QV manufacturer function
block:

« Markers such as MD, MW, MB,
« orthe analog output QA.

Deleting operands at function block inputs/outputs
Position the cursor on the required operand.
P Press the DEL pushbutton.
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Behavior of the function block editor with different operating modes
When working with the function block editor, the mode of the device is important.

1. STOP: You will be able to access all of the manufacturer function block's para-
meters.

2. RUN:

« Only access to the basic parameters is possible.

« lItis only possible to change input values at manufacturer function blocks if
they are constants. The modified constants are used directly for further pro-
cessing in the circuit diagram.

« You cantoggle between reference values and actual values by pressing ALT.
Example

« >l1=Actual value, here from the output of the counter C 01
o >|2=constant 1095.
o QV>=Marker double word MD56.

@ ADmd AT a
LS g S -
=
'

e A

Y
L 4

=] ' m il i
= A =
=
£y

Setpoints Actual Values

This menu item can only be activated in RUN mode.

Manufacturer function blocks with basic parameters that you have set to + via the +/-
character in the function block editor are displayed in the PARAMETERS menu and can
be changed. Itis only possible to change constants. Other operands cannot be changed.

Itis also possible to change parameters via the PARAMETERS menu if you have saved
the program and therefore password protected the function block editor. This is the
point of this menu. When the password is activated and the +/- basic parameter for
each function block is set, you can allow or deny the operator of the system the pos-
sibility to change the values.

P Move from the Status display to the Parameters display by pressing 0K ->
PARAMETERS.

™ Follow the operating steps described in = Section "Assigning operands at a man-
ufacturer function block's input", page 211
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5.6.5 Deleting function blocks

214

To remove a function block, you must remove it from the circuit diagram and from the
function block list.

Requirement: The easyE4 device must be in STOP mode.
P Switch to the circuit diagram display by selecting
Main menu -> PROGRAMS -> CIRCUIT DIAGRAM.

P Move the cursor in the circuit diagram to all the contact fields and the coil field in
which the function block to be deleted is used and press the DEL button each time.

Deleting function blocks from the function block list

In order to prevent accidental deletion, a function block continues to be managed in the
function block list, even if it was already removed in the circuit diagram. To delete the
function block permanently and therefore to free up more memory, you must remove it
from the function block list.

™ Goto

Main menu -> PROGRAMS -> FUNCTION BLOCKS.-> Function block list
P Select the function block to be deleted in the function block list, in this case CP10.
P Press the DEL pushbutton.

The function block is removed from the function block list.

AROL AOD +
CF1o +
T 18 7¥ -
L:ga1 GOI5E

P Press the ESC button in order to save the function block list with the deleted func-
tion block.

P Confirm with the 0K button.

P In the function block list select the required function block.

In this example, select the data block comparator AR01 in Adder mode.
P Press the 0K button.

Depending on the display selected the function block is shown with the ACTUAL values
and the result, or with the set operands and constants.

If you want to switch from the operand value display to the actual value display or vice
versa while checking the manufacturer function block, press the ALT button.

P Press the ALT button again.

Here are some useful tips:
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Tips for working with manufacturer function blocks

o Current ACTUAL values are deleted when you switch off the power supply or
switch the easyE4 device to STOP mode.

Exception: Retentive data keeps its state, > Section "Retention function’, page 616.
The most recent actual values are transferred to the operands every cycle. The
data function block is an exception.

« Ifyouwantto prevent other people from modifying the parameters of the man-
ufacturer function blocks, change the access enable symbol from +to —when cre-
ating the circuit diagram and setting parameters. You can then protect the circuit
diagram with a password.

« Since every function block in the function block list takes up space even if it is no
longer being used and has been deleted from the circuit diagram, you should clean
up things every once in a while.

Check the function block diagram for manufacturer function blocks that are no
longer needed and delete them.

« The manufacturer function blocks are designed so that an output value of a function
block can be assigned directly with an input of another function block. The 32-bit
data format is used automatically. This also enables the transfer of negative values.

% The following applies to RUN mode:
A easyE4 device processes the manufacturer function block after a pass

through the circuit diagram. This takes the last status of the coils into
account.

easyE4 07/22 MN050009 EN Eaton.com 21 5



5. Programming on the device
5.7 Using operands in a program

5.7 Using operands in a program

Only operands can be processed in a program. Accordingly, device input values, device
output values, device P button states, diagnostic alarms, and backlight LED outputs
need to be stored in operands. All operands can be mapped to markers, and markers
are also considered operands. In fact, these markers can be used for bit, byte, word,
and double word access in the program and for implementing simple calculations and
connections.

5.7.1 Elementary data types

Following is a list of the various elementary data types. These data types are inde-
pendent of the programming language you select.

Type/(description) Length Format Value range Example
in bits

BOOL/(Bit) 1 Binary (bool) 0/1, FALSE/TRUE TRUE (1)

BYTE/(Byte) 8 Decimal number 0...255 128
(unsigned)

WORD/(Word) 16 Decimal number 0 - 65535 1023
(unsigned)

DWORD/(Double Word) 32 Decimal number -2 147 483 648. .. - 65535
(signed) +2 147 483 647

21 6 easyE4 07/22 MNO050009 EN Eaton.com



5.7.2 Permissible operands at a glance

Tab. 77: Permissible operands
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Operand Explanation Data Data
width: type

I Input 1 bit BOOL

Q Output 1 bit BOOL

P P buttons 1 bit BOOL

ID diagnostic alarm 1 bit BOOL

IA Analog Input 32 DINT
bits

QA Analog output 32 DINT
bits

M Markers 1 bit BOOL

MB Marker byte 8 bits BYTE

Mw Marker word 16 WORD
bits

MD Marker double word 32 DINT
bits

LE LED output 1 bit BOOL

RN Input bit via NET (receive) 1 bit BOOL

SN Output bit via NET (send) 1 bit BOOL

N Network marker 1 bit BOOL

NB Network marker byte 8 bits BYTE

NW Network marker word 16 WORD
bits

ND Network marker double word 32 DINT
bits

Verwendung Operand range

Local bit operands

11...116"

117...1128
Q1...a16"

Q17...0128

P1...P8

M1...M512 (EDP: M1...M128)
ID1...1D24"

ID25...1D%6

LE1.. LE3

Local value operands

IA1..1A4Y)

IA5...IA48
QA1...0A4"

QA5...QA48
MB1...MB512
MW1...MW512
MD1...MD256

N operands bit

N1...N512 (EDP: N1...N128)
xRN1...xRN32
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Verwendung Operand range
XSN1...xSN32

N operands value NB1...NB64
NW1...NW32
ND1...ND16

1) base device permanently assigned
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5.7.3 Connection rules for operands

The following operands can be connected to the various inputs and outputs, as well as
to each other, regardless of the programming language you select:
Operators Bit inputs Bit outputs

Constant 0, constant 1

M — Markers

RN - Input bit via NET

SN - Output bit via NET (send)
N - Network marker bit

nN - NET station n marker

ID: Diagnostic alarm

LE - Backlight output

P buttons

| - Bitinput

Q - Bit output from another FB

X

X

X

XX > > |>x< |>x<|Xx<|><|[|>x<|x]|x
>

Assigning operands Value inputs Value outputs

Constant
Markers: MB, MD, MW
Analog inputs IA

Analog output QA
Numeric output from another QV FB

X X< | > | x| <

X
X
X
X
X
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5.7.4 Overview of operands Numeric formats

220

The values of the data types marker byte (MB) and marker word (MB) are processed
as unsigned. In order to store negative values, you must use a marker double word.

This fact must be particularly taken into account if the output of a function block can
take on a negative value. You must temporarily store this value in a marker double word
in order to transfer it to the input of a function block, otherwise the sign information will
be lost.

The easyE4 device processes calculations with a signed 31-bit value.
The value range is: -2147483648 to +2147483647

With a 31 bit value, the 32nd bit is the sign bit.

Bit 32 = status 0 -> positive number.

Bit 32 = status 1 -> negative number.
Example

00000000000000000000010000010010,;, = 412, = 1042,
11111110110111001111010001000111,;,, = FEDCF447, 5, =—19073977 4,
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Timer constants are used at the function block inputs for the T and AC function blocks.
The value range of timer constants depends on the time range of the function block for
which they are being used.

The moment you drag & drop the timer constant from the left pane and onto the work-
bench and connect it to the corresponding function block input, the timer constant will
be assigned the same time range as the function block and will display a default value
of 0 with the corresponding resolution.

If, for instance, the time range for the function block is configured as S - 000.000 with a
resolution of 5 ms, the timer constant will be shown with a default value of 0.000 s.

Quickly entering values with the keyhoard

You can enter values for timer constants using the keyboard. Please note that the val-
ues you enter must fall within the configured time range.

To enter timer constant values with the keyboard, follow the steps below:

P Select the timer constant by clicking on it.

P Enter a value with the keyboard, e.g., <9>.

P Press the Enter key to confirm —the value will be applied as the timer constant
value.

P To cancel instead, simply press the ESC key.

Values that fall outside the set resolution will be rounded down automatically.

For instance, entering a value of <9> for a time constant with a time range of S - 000.000
and a resolution of 5 ms will result in the value being rounded down to 5 ms.
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[ Main program 4 I
|v 0001 | ~
¥ 9 To1
0.000s - EN oL —
— RE i OV
— a7
I
12
0.000s I
W

Analog contact

Type Timer constant Time range

Timer constant e + D~ |'|000 w 5 - 000.000 5 ms resolution

Fig. 115: Programming view: Selected time constant on function block input I1 and unconfirmed value
of <9> entered with the keyboard

If you are using different time range configurations, the values will need to be entered
differently. You will have to enter <t#> with the keyboard before the timer constant.

Example: For a time range of M:S - 00:00 and a resolution of 1 s, entering <t#5m10s>.

[ Main program q B
|v 0001 | |
¥  T#5M105 TO1
0.000s | — &N QL —
4 — RE #® OV
— ST
I1
Lz
0.000s I_
W

Analog contact

Type Timer constant Time range
Timer constant w <+ 0 ~|f|o00 5 - 000.000 5 ms resolution

Fig. 116: Programming view: Selected timer constant on function block input I1 and unconfirmed value
of <t#5m10s> entered with the keyboard

222 easyE4 07/22 MNO050009 EN Eaton.com



5. Programming on the device
5.7 Using operands in a program

Example: For a time range of H:M - 00:00 and a resolution of 1 min., entering <t#3h25m>.

[ Tmain program 4 b
|v 0001 | | P

1
¥  T#3H25M To1
0.000s

Q‘ =— RE " :;w fr—

=
)

£l

|
y

1

0.000s

Analog contact

Type Timer constant Time range
Timer constant A oF 0~ f|ooo w 5 - 000,000 5 ms resolution

Fig. 117: Programming view: Selected timer constant on function block input I1 and unconfirmed value
of <t#3h25m> entered with the keyboard

Negative times are allowed, but only for timer constants connected to the input of AC
function blocks. In this case, you can enter values within the following range: -12h00m
to +12h00m.

Permissible time ranges for timer constants (as an input value for T or AC function
blocks)

You can set the following time ranges for the function blocks:

time range Function block T Function block AC
S - 000.000 5 ms resolution v -
M:S - 00:00 1 s resolution v -
H:M - 00:00 1 min. resolution v v

Changes to timer constants when the time range for a function block changes

If the time range for a function block changes, the time ranges of all timer constants con-
nected to the function block will change as well. The values of these timer constants

will then be changed accordingly, with an important limitation being the fact that the
changed values will not be allowed to exceed or fall below the new time ranges. If any
data or accuracy is lost, a message to this effect will be shown.
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Example:

Say that the time range for a function block T is changed fromH:M - 00:00 and a res-
olution of 1 min. to M:S - 00:00 and a resolution of 1 s.

How would the following timer constant values change?

H:M - 00:00 1 min. res- M:S - 00:00 1 s res- Note

olution olution

70h 00m Om 00s The conversion results in 4200 minutes. However, this
exceeds the max. time range limit of 99 minutes for the
timer constants > message

1h 02m 62m 00s v

Th 39m 99m 00s v

1h 40m 40m 00s The conversion results in 100 minutes. However, this

exceeds the max. time range limit of 99 minutes for the
timer constants - message
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5.7.6 Organizing marker ranges

The term "marker" is used to represent marker bits (M). Marker hits (M) are used to
store the Boolean states 0 or 1. A marker bitis also called an auxiliary relay.

easyE4 devices also manage the marker bits in marker bytes (MB), marker words
(MW) and in marker double words (MD). A marker byte consists of 8 marker bits, a
marker word of 16 marker bits and a marker double word of 32 marker bits.

In order to store the state for a contact, you can use a specific bit and, accordingly a
specific byte as well. For instance, marker bit 9 is included in marker byte 2, marker
word 1, and marker double word 1. You can use the following conversion table to
determine which word contains a bit or which bits encompass a specific double word.

Bear in mind that after the division, a rounding up to the next higher integer is neces-
sary, even if the decimal number is below 0.5.

The easyE4 has 1024 bytes available for data storage.
This data memory can be accessed by bit, byte, word, or double word.

This means that four different operands with their own address can be used to access
the exact same data range. Accordingly, it is extremely important to pay close attention
to each operand's address in order to avoid accidental duplicate access.

Markers can be used to access data as follows (with the corresponding address
range):

e M1.512
o« MB1..512
e MW1..512
« MD1..256

9 Avoid accidental double marker assignments.
Otherwise you might address the 512 bit markers sim-
ultaneously via the first 64 marker bytes, 32 marker words or
16 marker double words and thus produce uncontrollable
states. When write accesses are made successively within an
MD, such as to MD1, MW2, MB4 or M32, the last write oper-
ation is retained.

Observing the following wiring rules will prevent the double assignment of
marker bits.
E For easyE4, use:
Marker bytes, starting at MB13
Marker words, starting at MW07
Marker double words, starting at MD04

% Use the following command in order to filter out multiple marker assign-
ments. To do this, click on the Project/Marker area assignment... menu
option
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Marker range mapping

The marker range map shows which markers are read and written to. Above all, this
map shows which markers are affected by write access operations that will result in
write conflicts.
9 Before finishing a project, make sure to always check the

marker range map.

If any write conflicts are shown, open the cross-reference list and use the help function
to find out where the duplicate mapping is as well.

In the following example, marker bytes 1 to 8 are read by a recipe function block. In
addition, there is a write conflict for marker word 1.

Project/Marker area assignment menu option

Marker area assignment

View filter

Information ~
MB1:R: MW1: Writing conflict; M Not Complete Overview -
.. M Mot fully usable

Write

Read

Read / Write

Not fully usable
‘Writing conflict

Excel-Export...

< > Close

Fig. 118: Marker range map with write conflict for MW1

The operand table below shows the relationships between marker bits, bytes, words,
and double words in a different way.
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The operand table must be read as follows:

The most significant marker bit, byte, word or double word is located on the left and the
least significant on the right. Only double words have a sign bit. The other data formats
do not.

Example 1: Bit81 is contained in MB11, MW6 and DW3.
Example 2: Byte21 is contained in MW11 and DW6 and contains bits Bit161 to Bit168.

Bit| &4...57 55...4% .4 40._..33 32...25 24..17 16...9 B...1
Byta 2 7 6 5 4 3 ? 1
Word 4 3 2 1

DWerd Z 1

Bit| 128...121 | 120_..113 | 112...105 | 104..97 | 956..89 | 88...81 80...73 72..65
Byts 18 15 14 13 12 1 10 9
Word

DWeord 4 3

'

]
@
o

Bit| 192...185 | 184...177 | 176...189 . .12
Byte 4 23 22 21 20 19 18 17
Word 12 1 10

Dword & 5

=1
o

:
o
=1

]

en
6
o
=
o
)
-
r}
@

o

Bit| Z56.. 249 | 248_. 241 | 240_..233 | 237_. 225|224 217 | 216_..709 | 208...701 |200...193
Byts 32 3 30 29 28 27 26 ]
Word 16 15 14 13

Dord

Bit(3201...313 | 312_..305| 304297 | 296_..289 |288__781|280_ 273 | 272. 265 | 264257
Byts 40 39 38 37 36 35 34 33

Werd 20 15 18 17
Dwerd 10 9
Bit| 384...377 |376...369 | 368...361 | 360...353 | 352...345 | 344_. 337 | 336...329 |328.. 321
Byta 48 4 45 45 4 43 42 4
Werd 24 23 22 21

Dword 12 1

Bit| 448 441 | 440...433 [432...4715| 424, 417 | 416...409 | 408.. 401 [ 400...383|382.. .38

Byte 56 55 B4 53 bz 51 50 48

ra

Word

Dword 14 13

Bit| 512...505 | 504... 497 | 436.. 485 | 488481 | 480.. 473 | 477_..465 | 4564.. 457 | 456...448
Byte 54 53 Z 0 5

o
o
o
£n
el
53
[id
5}

Ward

worg

G
ra
G
a1
=

3

o

Dword 16 15
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i
o
o
-

'

[
&
[
en
[
e
[
o

o
x

|
@
o
n
=
5]
o
ra

103 | 102 [ 10z | 101 ] 100 |

ra

o

120 | 118 | 18 [ 117 | 116 | 115 | 11& | 113

ra

145

182 [ 181 [ 180 [ 188 192 [ 1w [ 188

o
ra
o

183 | 183 [ 18z | 181 [ 180 | 158 |

12 [ 211 [ zio [ z0%

798 | 18 |
|

2
[ 2% [ 8 [ 1% | & | 41
|

74 | 273

|

|

ra

|

o |—|
ra

|

o

5]
7w}
)

312 ] 3n I 310 309 308 | 307 | 306 | 305

305 | 374 | 323 | 327 | a3

ra
m

[ 332 [ 341 [ 3a0 [ 338 [ 338

o

404 | 403 07 | M1

20 [ s [ 418 | 87

¥ | 4

355 | 4 | &L |
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5.7.8 Retentive markers

You can declare a freely definable contiguous range between marker bytes as retent-

IvVe.

Device Marker range
that can be
declared as
retentive

easyE4 MBO1 -
MB400

For information on how to configure markers so as to store data in a non-volatile man-
ner, please refer to = Section "Retention function”, page 616.

5.7.9 Internal marker ranges in function blocks

Function blocks with a main program that can contain subroutines need to provide their
own marker ranges for the program as well. These marker ranges cannot be accessed
externally. Following are the function blocks that have their own marker ranges:

function block Marker range

UF 16 marker double words ->"UF - User function block", page 568

IE 32 marker bits —>"|E - Edge-controlled interrupt”, page 554

IC —>"|C - Counter-controlled interrupt", page 542

IT =>"|T - Time-controlled interrupt function block", page

560
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6. Function blocks

Function blocks offer pre-defined solutions for frequently occurring programming

tasks. Whether a function block is available or not will depend on the programming lan-
guage you select and the firmware version used in the project.

Following is a description of each individual function block that goes over the number of
instances allowed; how the function block works; and which inputs, outputs, and oper-

ating modes it has.

Function block value ranges

Each description gives the value ranges for the analog inputs and outputs of each func-
tion block. Analog function block inputs and outputs are linked to operands or constants
of data type DWORD, meaning that operands can theoretically be assigned values of -
2147483648 to +2147483647, although value processing is limited to a more reasonable
value range. Assigning higher values will set the operands to the relevant maximum or
minimum value for the corresponding value range.

Manufacturer function blocks

Manufacturer function blocks are available in easySoft 8 and directly on the device

Timer modules
HW - Weekly timer (Hour Week)
HY - Year time switch (Hora Year)
OT - Operating hours counter
RC - Real-time clock
T- Timing relay
WT - Weekly timer (WeekTable)
YT - Year time switch (Year Table)
AC - Astronomic clock

Counter Function Blocks
C - Counter Relay
CF - Frequency counter
CH - High-speed counter
ClI - Incremental Counter
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—> page 281
—> page 255
—> page 259
- page 262
—> page 281
- page 274
- page 285

—> page 294
- page 300
-> page 307
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Arithmetic and analog function blocks

A - Analog value comparator
AR - Arithmetic

AV - Average

CP — Comparator

LS - Value scaling

MM - Min-/Max function

PM - Performance map

PW - Pulse width modulation

Open-loop and closed-loop function blocks

DC - PID controller

FT - PT1-Signal smoothing filter
PO - Pulse output

TC - Three step controller

VC - Value limitation

Data and register function blocks

BC - Block comparison
BT - Block transfer

DB - Data function block
MX - Data multiplexer
RE - Recipe records

SR - Shift register

TB - Table function

NET Function Blocks

GT - Get values from NET
PT - Put values to NET
SC - Synchronizing clock via NET

Other function blocks

AL - Alarm function block

BV - Boolean operation

D - Text display

D - Text display editor

DL - Data logger

JC - Conditional jump

MC - Acyclical Modbus TCP request
MR - Master Reset

MU - Acyclical Modbus RTU request
NC - Numerical converter

ST - Set cycle time
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- page 320
—> page 326
—> page 331
—> page 340
—> page 344
- page 349
—> page 352
—> page 358

—> page 365
—> page 372
—> page 377
-> page 392
—> page 397

->page 401
—> page 409
—>page 415
->page 420
—> page 424
—> page 430
- page 438

—> page 443
—> page 447
—> page 451

—> page 455
—> page 459
—> page 463
—> page 473
-> page 491
—> page 500
-> page 507
—>page 518
—> page 522
—> page 533
—> page 539
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Interrupt function blocks

Interrupt function blocks are available only in easySoft 8
IC - Counter-controlled interrupt
IE - Edge-controlled interrupt
IT - Time-controlled interrupt function block

User function block — used to create custom function blocks

User function blocks are only available in easySoft 8.
UF - User function block

easyE4 07/22 MNO050009 EN Eaton.com

—> page 542
-> page 554
—> page 560

—> page 568



6. Function blocks
6.1 Manufacturer function blocks

6.1 Manufacturer function blocks

6.1.1 Timer modules

6.1.1.1 HW - Weekly timer (Hour Week)

easyE4 devices feature a real-time clock with a date and time functionality.
When combined with the HW, HY or WT, YT function blocks, this real-time clock makes
it possible to implement the functionality of a weekly timer and year time switch.

-> Section "Time and Date setting’, page 624

The AC manufacturer function block, Astronomic clock, can be used to program switch-
ing operations based on sunrise and sunset times. In order for this to work properly, the
settings for the device clock and the device location's time zone and geographic
coordinates must be correctly selected in this tab.

General

easyE4 base devices provide 32 weekly timer HW01...HW32 HWx
(Hour Week).

Each weekly timer provides 4 channels. These channels all act EN Q1

jointly on the function block output Q1 of the weekly timer.

Operating principle

Each of the 32 weekly timer, HW01 through HW32, features four channels that can
each be configured with an ON event and an OFF event in the parameter configuration
for the block. All channels act jointly on function block output Q1.

The following abbreviations are used for the individual days of the week:
Monday = Mon, Tuesday = Tue, Wednesday = Wed, Thursday = Thur, Fri = Fri, Saturday
= Sat, Sunday = Sun.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
il Function block release by EN is
necessary

parameter must first be enabled
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Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

" Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X

M — Markers X

RN - Input bit via NET? X

SN - Output bit via NET (send)? X

N - Net marker bit? X

nN - NET marker bit? NET station n X

ID: Diagnostic alarm X

LE - Output backlight X

P device buttons X

| - Bitinput X

Q - Bit output X

Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET
Function block outputs

Description Note

(bit)

Q1 1: if the on condition is fulfilled.

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET
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You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — OQutput bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinputof a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

4 Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Channel A-D

A maximum of four channels can be
configured (all four channels will
act on output Q1).

There is an ON time and an OFF
time for each channel. In addition,
you can select one or two days of
the week when these times will

apply.

Note: If the off time is earlier
than the on time, the control
relay will not switch off until the
following day.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Edit interrupt routine

Clicking on this button will open the
interrupt routine

Simulation possible
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Parameter definition at the function block

If + Call enabled is selected for the function block under Function block dia-
gram/Parameters/, it will be possible to change the switching times in the PARAMETER
menu on the device while in RUN / STOP mode.

The time to be entered must be between 00:00 and 23:59.

Tab. 78: Incomplete and automatic parameter definition at the function block
Day Hour Minute Result

- A switch point will nat be set if you have not set
the weekday or the time.
Device display: - --:--

DY1 e.g. Mo - - If you only set the weekday for the On time, the
programming saoftware will automatically set the
Hour and Minute values to 00. The contact
remains active, if the Off Time has not been set.
Device display example: Mo 00:00/-- --:--

DY2e.g. Fr - - If you only set the weekday for the Off time, the
programming software will automatically set the
Weekday for the On time to Sunday and Hour and
Minute values to 00.
Device display: Su 00:00/Fr -

DYx =Weekday

It is therefore not possible to enter the time only. If you delete the weekday (DEL button)
whilst making an entry or during operation or simulation, the time will be deleted auto-
matically. Entering the time automatically causes Sunday to be entered as the default
weekday.

Other
Retention

The function block does not recognize retentive data.

Behavior in the event of a power failure

The time is backed up and refreshed in the event of a power supply failure. In this case,
the time switches no longer switch and the contacts are kept open, Q1=0.

Information on the battery back-up time are provided on = Section "Back-up of real-
time clock”, page 802

After being switched on, the control relay will always update its switching
state based on all existing switching time settings and will switch Q1
accordingly.
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Example 1: Daily on/off switching

(channel A ON - FR 10:00; OFF - SU 18:00)

6. Function blocks
6.1 Manufacturer function blocks

If the function block output Q1 is to switch on and off daily for a certain number of week-
days, use one channel.

™ For one channel define at DY1 the weekday and at ON the time for the initial on

switching.

P Then inthe same channel define at DY2 the weekday and at OFF the time for the
last off switching.

The time switch is required to switch from 10:00 to 18:00 from Fridays to Sundays.

Mo Di M Do Fr Sa So
A [ [ [¢}— 1000-12:00
1
B o
1
c a
1
D,
1
HWxxQ1 [l T[]

Fig. 119: Signal diagram

The HW time switch must be assigned the following parameters:

Weekly timer parameters l

HW: |1 ~ | Comment:

(] Function block release by EN is necessary

Channel A Channel B
Day Day
DY1: |Fri ~ DYi:= = ~
DY2: | Sun ~ DY2: | — ~
Hour  Minute Hour  Minute
ON: |40 < | |oD ~ ON: |- |- «
OFF: (18 ~ (|00 ~ OFF: |- w||= w
Parameter display Parameter display

+ Call enabled

£

+Callenabled

Channel C Channel D
Day Day
DYl | — w DY1: | — -
DyY2: |- i DY2: | — £
Hour  Minute Hour  Minute
ON: |- w||— ON: = v~ «
OFF: = = ~ OFF: | — w|/— w
Parameter display Parameter display

+Cal enabled v

+Call enabled  ~

Fig. 120: Programming view Weekly timer parameters tab
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Example 2: Switching at specific times

The time switch is required to switch from Mondays to Fridays between 6:30 and 9:00
and between 17:00 and 22:30.

Mo Di M Do Fr Sa So

| | | T 06:30 - 09:00

0000 # 17:00 - 22:30

D

HWxxQ1

1
o
1
1]
1
C o
1
o
1
o

N A

Fig. 121: Signal diagram

The HW time switch must be assigned the following parameters:

Weekly timer parameters l

HW: (1 ~ | Comment:
[]Function block release by EMis necessary
Channel A Channel B Channel C Channel D
Day Day Day Day
DY1: Mon DY1: |Mon DYL: | — ~ DYl | — ~
DY2: | Fri ~ DY2: | Fri ~ D¥Y2: |— bl DYZ: | - e
Hour  Minute Hour  Minute Hour Minute Hour Minute
oM: [ w30 w ON: |17 ~||lop ~ ON: |~ |- ~ ON: |~ w||— ~
OFF:|9 |00 w OFF: |22 ~ |30 ~ OFF: |— ~||— OFF: |- w||—
Parameter display Parameter display Parameter display Parameter display
+Callenabled  + +Call enabled +Call enabled +Callenabled  ~

Fig. 122: Programming view Weekly timer parameters tab
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Example 3: Switching on one day and off switching on another day

If the contact Q1 is to remain switched on for a certain number of weekdays, use two

channels.

™ For one channel define at DY1 the weekday and at ON the time for the initial on
switching. DY2 and OFF are left without any parameters for this first channel.

™ Then in the next channel define at DY1 the weekday and at OFF the time for the
switch-off. DY2 and ON are without any parameters for this second channel.

The time switch is required to switch on at 18:00 on Tuesdays and switch off at 6:00 on

Saturdays.

Mo:Di:Mi:Do:Fr:Sa:So

g
L

s+_s

A
B
C
B

o = O = o = o = O =

HWxx Q1

Fig. 123: Signal diagram

18:00

0&:00

The HW time switch must be assigned the following parameters:

Weekly timer parameters ]

HW: | 1 w Comment:

Function block release by EN is necessary

Channel A
Day
DY1l: Tue S
DYZ: |— i
Hour  Minute
ON: 13 «||po v~
oFF: — w|[— ~
Parameter display
+Callenabled  ~

Channel B
Day
DY1: Sat S
DYZ: | — i
Hour  Minute
ON: | w|— ~
OFF:| 6 ~||o0 «
Parameter display

+Callenabled

Channel C

Day
DY1: |— w~
DY2: |— =

Hour  Minute
OM: |- ||

OFF: [— w~|[— ~

Parameter display
+Callenabled

Channel D

Day
DYL: |—
DYZ: | —

Hour  Minute

OM: |

OFF: —

\/

~

v|= w

v|= w

Parameter display
+Callenabled  ~

Fig. 124: Programming view Weekly timer parameters tab
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Example 4: Time overlap

The time settings of a time switch overlap. The clock switches on at 16:00 on Monday,
whereas on Tuesday and Wednesday it switches on at 10:00. The off time for Mondays
to Wednesdays is 22:00.

Mo Di M Do, Fr 35Sa So

poo | 00N M 16:00 - 22:00
E 10 l_ IT 10:00 - 00:00

1

C o

D 1

a

1
HWxxQl | Ni ' [+ 10:00 - 2200

Fig. 125: Signal diagram

The first on time at one of the four channels switches output Q1
to 1. The first off time of a channel switches output Q1 to 0.

If the on time and off time are the same, the output Q1 is
switched off.

The HW time switch must be assigned the following parameters:

Weekly timer parameters l

HwW: (1 ~ | Comment:

Function block release by EN is necessary

Channel A

Channel B Channel C Channel D
Day Day Day Day
DY1: Mon DY1: |Tue DYL: | — ~ DYl | — ~
DYZ: |\Wed ~ DYZ: |Wed ~ D¥Y2: |— i DYZ: | - e
Hour  Minute Hour  Minute Hour  Minute Hour  Minute
OMN: 45 ~ |00 ~ OMN: |40 ~ |00 ~ ON: [— sf[— & ON: = wfl— ~
OFF: |22 ~ 00 w OFF: — w | — OFF:|— w|[— ~ OFF: — v =

Parameter display

+Call enabled

Parameter display

+ Call enabled

-

Parameter display

+ Call enabled

-

Parameter display

+ Call enabled

~

Fig. 126: Programming view Weekly timer parameters tab Settings Time overlap
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Example 5: 24 hours

6. Function blocks
6.1 Manufacturer function blocks

The time switch is to switch for 24 hours. On time at 00:00 on Monday and off time at

00:00 on Tuesday.

D

HWxxQ1

o = o = O = o = O =

Mo:Di:Mi:Do:Fr:Sa:So

—]

Fig. 127: Signal diagram

The HW time switch must be assigned the following parameters:

Weekly timer parameters l

HW: |1 s~ | Comment:

Function block release by EN is necessary

Channel A

Day
DYl Mon
DY2: | — ~

Hour  Minute
OMN: g w00 w

OFF: | — w||— ~

Parameter display
+Call enabled

Channel B

Day
DY1: | Tue ~
DY2: | — ~

Hour  Minute
ON: [~ wf[= ~

OFF:| 0 ~ |00

Parameter display
+Callenabled

Channel C

Day
DYl | —- ~
DyY2: |- i

Hour  Minute
ON: |- w||—

OFF: | — |- ~

Parameter display
+Cal enabled v

Channel D
Day
DYi: == ~
DY2: | — ~
Hour  Minute
ON: = &= ~
OFF: [— w|/= ~
Parameter display
+Call enabled

Fig. 128: Programming view Weekly timer parameters tab - 24 hours setting
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Example 6: Overnight switching

The time switch is set for one day, e.g. Mondays, for an on time of 0N=22:00 and an off
time of OFF=6:00.
The HW time switch must be assigned the following parameters:

Weekly timer parameters l

HW: (1 ~ | Comment:

Function block release by EN is necessary

Channel A Channel B Channel C Channel D
Day Day Day Day
DY1: Mon DY1: |Tue DYL: | — ~ DYl | — ~
DY2: |- ~ DY2: | — ~ DYZ: | = bl DYZ: | - ~
Hour  Minute Hour  Minute Hour Minute Hour Minute
ON: |22 ~ |00 ~ ON: | o ON: [ v ON: | w||—
OFF: |- v|[— ~ OFF:| 6 ~ |00 w OFF: |~ ~ | = OFF: |~ ~||—
Parameter display Parameter display Parameter display Parameter display

+Callenabled  + +Call enabled +Call enabled +Callenabled  ~

Fig. 129: Programming view Weekly timer parameters tab
See also

-> Section "HY - Year time switch (Hora Year)", page 245
-> Section "0T - Operating hours counter *, page 255

-> Section "RC - Real-time clock", page 259

—> Section T - Timing relay”, page 262

-> Section "WT - Weekly timer (WeekTable)", page 281
-> Section "YT - Year time switch (Year Table)", page 274
—> Section "AC - Astronomic clock *, page 285
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6.1.1.2 HY - Year time switch (Hora Year)

easyE4 devices feature a real-time clock with a date and time functionality.
When combined with the HW, HY or WT, YT function blocks, this real-time clock makes
it possible to implement the functionality of a weekly timer and year time switch.

-> Section "Time and Date setting", page 624

The AC manufacturer function block, Astronomic clock, can be used to program switch-
ing operations based on sunrise and sunset times. In order for this to work properly, the
settings for the device clock and the device location's time zone and geographic
coordinates must be correctly selected in this tab.

If you have to implement special on and off switching functions on public holidays, vaca-
tions, company holidays, school holidays and special events, these can be implemented
easily with the year time switch.

The channels are set via the PARAMETER menu or via easySoft 8.
The year time switch can:

« Switch at recurring intervals by switching on and off for individual days, months, or
years.

« Switch for continuous periods of time by remaining continuously switched on from
the start of any user-defined day until the end of any user-defined day, month, or
year.

% The parameters for the switch-on and switch-off times for recurring inter-
vals are configured in one single channel for each.
The parameters for the switch-on and switch-off times for a continuous
period of time are configured in two neighbouring channels. If you enter the
ON information on channel A, the OFF information must be entered on chan-
nel B; likewise, if the ON information is on channel B, the OFF information
must be on channel C.

General

easyE4 base devices provide 32 year time switches HY xx
HYO01...HY32 (Hour Year). Accordingly, 128 switching times are
available.

Each time switch is provided with four channels A, B, C and D.
You can choose an on and off switching time for every channel.
These channels all act jointly on function block output Q1 of the
year time switch.

EN a1
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Operating principle

Each of the 32 year time switches, HY01 through HY32, features four channels that can
each be configured with an ON event and an OFF event in the parameter configuration

for the block. An ON time and an OFF time that are accurate to the day can be selected
for each channel. All channels act jointly on function block output Q1.

Behavior in the event of a power failure

The time and date are backed up in the event of a power supply failure and continue to
run. This means that it will continue to run in the event of a power failure, although the
time switch relays will not switch. The contacts are kept open when de-energized.
Information on the battery back-up time are provided on—> Section "Back-up of real-
time clock”, page 802

% Switching behavior with overlapping channel settings:
If the set ranges overlap, the year time switch activates the contact with
the first detected ON signal irrespective of which channel is supplying this
ON. Inthe same way, the year time switch switches the contact off with
the first detected OFF, irrespective of whether another channel still sup-
plies the ON signal.
Please note that the time switches can only be configured up to the year
2099.
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The function block and its parameters

Function block inputs

6. Function blocks
6.1 Manufacturer function blocks

Description

Note

(bit)

EN 1: Activates the function block.

The checkbox for the

il Function block release by EN is
necessary
parameter must first be enabled

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant”

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit2) NET station n X
ID: Diagnostic alarm X
LE - Qutput backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X
2 Only on projects with > 2 base devices on NET
Function block outputs
Description Note
(bit)
Q1 1. if the on condition is fulfilled.
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Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| - Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output ~ x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Channel A-D

A maximum of four channels can be
configured (all four channels will
act on output Q1). There is an ON
time and an OFF time that are accur-
ate to the day for each channel.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Parameterization

If you select the function block in the easySoft 8 Programming view by clicking oniit, a
table with the various parameters will appear under the tab.
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‘Year time switch parameters

HY: |1 ~ | Comment:

[Function block release by EM is necessary

Channel A Channel B Channel C Channel D
Day Month  Year Day Month  Year Day Month  Year Day Month Year
ON: |— ~w|[— ~ |20 » OM: = o~ ||— v ||— OM: | — [ — s ||— ON: |— w||= »||— =
Day Month  Year Day Month  Year Day Month  Year Day Month Year
OFF: | — s~ ||— |27 ~ OFF: |— ~||— s~ ||— « OFF: | — ~||— s ||— OFF: |- ~||— w||= =
Parameter display Parameter display Parameter display Parameter display
+ Call enabled ~ + Call enabled ~ + Call enabled ~ + Call enabled ~

Fig. 130: Year time switch parameters tab with and example in which a year range is being selected
Setting time range parameters

Ifl+ Call enabled)is selected for the function block under Function block dia-
gram/Parameters/, it will be possible to change the switching times in the PARAMETER
menu on the device while in RUN / STOP mode.

Time ranges are defined by setting an ON and an OFF time.

The contact therefore always switches from ON to OFF, as shown in the following Para-
meter examples. > "Example 1: Select year range", page 251.

9 Please note:

The year time switch only operates correctly if you observe the following
rules:

« The Onyear must be before the Off year,

o ON and OFF times, the same time parameters must be defined.
Examples of correct time parameter configurations:

e ON=--/--/Year, OFF = --/--/Year,

o ON =--/Month/Year, OFF = --/Month/Year,

o ON =Day/Month/Year, OFF = Day/Month/Year

Setting time range parameters in which the on phase is from the beginning of the
year to the end of the year (whole year(s)):

Channel A
ON: -- -- 22, OFF: -- -- 30 means:

The year time switch should switch on at 00:00 on day 01.01.2022 and switch off when
the OFF year has elapsed at 00:00 on day 01.01.2031. The parameters are setin one
channel. Refer to the > "Example 1: Select year range", page 251 below for this time
range.

Setting time range parameters in which the on phase is from the beginning of the
month to the end of the month (whole month(s)):

First channel ON: -- 04 --, OFF: -- 10 -- means:
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This year time switch will switch on on April 01st at 00:00 and after the OFF month
elapses will switch off on November 01st at 00:00. The parameters are set in one chan-
nel. Compare this to = "Example 2: Select month ranges”, page 251 for this time range
found below.

Setting time range parameters in which the on phase is from the beginning of the
day to the end of the day for each month in each year (whole day(s)):

First channel ON: 02 -- --, OFF: 25 -- -- means:

The year time switch should switch on at 00:00 h on day 2 of each month, and switch
off when the OFF day has elapsed at 00:00 h on day 26. The parameters are setin one
channel. Refer to the = "Example 3: Select day ranges”, page 251 below for this time
range.

Setting time range parameters in which the on phase is from the beginning of the
day to the end of the day for specified months and years year (day, month, year):

First channel ON: 02 04 25; OFF: 25 09 25 means:

The year time switch will switch on on 04 02. 2015 at 00:00:01 and off on 09. 26. 2029 at
00:00:00. Outside of the configured time range, the time switch will remain off.

Setting overlapping time ranges:
Refer to the > "Example 7: Overlapping ranges", page 254 below for these time ranges.

Inthese cases, a time cannot be configured for switching, and switching will always
occur for the entire day, from 00:00 to 24:00. This is a set configuration that cannot be
modified at runtime.
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Other

Retention
The function block does not recognize retentive data.

Examples HY - Year time switch in easySoft 8
Example 1: Select year range

The year time switch HY01 should switch on at 1 January 2020, 00:00 h, and remain
switched on until 1 January 2028, 00:00 h.

The HY year time switch must be assigned the following parameters:

Programming view/HY01/Year time switch parameters tab

‘Year time switch parameters l

HY: |1 ~ | Comment:

[Function block release by EM is necessary

Channel A
Day Month  Year

ON: |— ~w|[— ~ |20 »

Day Month  Year

OFF: |— w~|[— s ||27 »

Parameter display

+ Call enabled ~

Channel B
Day Month  Year

OM: = w||— w||—

Day Month  Year

OFF: |— s~ ||— ~||—

Parameter display

+ Call enabled ~

Channel C
Day Month  Year
OM: | — [ — s ||—
Day Month  Year
OFF: |— ~|[— s ||— w

Parameter display

+ Call enabled ~

Channel D
Day Month Year
OM: |— ~||— »||—
Day Month Year
OFF: |- ~||— w»|[— «

Parameter display

+ Call enabled ~

Fig. 131: Entry screen in the programming software
Example 2: Select month ranges

The year time switch HY01 should switch on at 1 March, 00:00 h, and remain switched
on until 1 November, 00:00 h.

The HY year time switch must be assigned the following parameters:

Programming view/HY01/Year time switch parameters tab

‘fear time switch parameters l

HY: |1 ~ | Comment:

(] Function block release by EN is necessary

Channel A

Day Month  Year
ON: |— ~|[3 s ||— =

Day Month  Year
OFF: [~ w|[10 v|[- ~

Channel B
Day Month  Year
OM: = w||— w|= =
Day Month  Year
OFF: |- ~||— w||= =

Parameter display Parameter display

+ Call enabled ~ + Call enabled ~

Channel C
Day Month  Year
ON: |- ~|[= s~ |— w

Day Month  Year
OFF: |— ~|[— s ||— w

Parameter display

+ Call enabled ~

Channel D
Day Month  Year

OM: | — w||— ~||—=

Day Month Year
OFF: |- ~||— w»|[— «

Parameter display

+ Call enabled ~

Fig. 132: Entry screen in the programming software

Example 3: Select day ranges
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The year time switch HYO01 is required to switch on at 00:00 on day 1 of each month and
switch off at 00:00 on day 29 of each month.

The HY year time switch must be assigned the following parameters:

Programming view/HY01/Year time switch parameters tab

‘fear time switch parameters I

HY: |1 ~ | Comment:

[CJFunction block release by EN is necessary

Channel A Channel B Channel C Channel D
Day Month  Year Day Month  Year Day Month  Year Day Month  Year
ON 1 v||— w||— ~ OM: | — = || = OM: | — = || = ON: |— ~|[— s [|— =
Day Month  Year Day Month Year Day Month  Year Day Month Year
OFF: |28 ~||— w|/— OFF: |- w||= w||l— OFF: |— s |— s ||— OFF: | — ~||— s ||—
Parameter display Parameter display Parameter display Parameter display
+ Call enabled ~ + Call enabled ~ + Call enabled ~ + Call enabled ~

Fig. 133: Entry screen in the programming software
Example 4: Select “public holidays"

The year time switch HY01 is required to switch on at 00:00 on day 25.12 of each year
and switch off at 00:00 on day 28.12 of each year.

The HY year time switch must be assigned the following parameters:

Programming view/HY01/Year time switch parameters tab

‘fear time switch parameters I

HY: |1 ~ | Comment:

[CJFunction block release by EN is necessary

Channel A Channel B Channel C Channel D
Day Month  Year Day Month  Year Day Month  Year Day Month  Year
ON: |25 |12 w||— ON: = w|= s ||—= w ON: [— s~ |[— s f|— w ON: |— ~|[= s~ f|— =
Day Month  Year Day Month  Year Day Month  Year Day Month  Year
OFF: |27 ~|[12 w||— = OFF: |- w|= w||— w OFF: |— s |— s ||— OFF: |— ~|[— s ||—
Parameter display Parameter display Parameter display

Parameter display
+ Call enabled ~ + Call enabled ~ + Call enabled ~ + Call enabled

Fig. 134: Entry screen in the programming software
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Example 5: Select time range

The year time switch HY01 is required to switch on at 00:00 on day 01.05 of each year
and stay on continuously until 00:00 on 2.11 of each year.

The HY year time switch must be assigned the following parameters:

Programming view/HY01/Year time switch parameters tab

‘fear time switch parameters l

HY: |1 ~ | Comment:

(] Function block release by EN is necessary

Channel A Channel B Channel C Channel D
Day Month  Year Day Month  Year Day Month  Year Day Month  Year
OMN: |1 || 5 w|— OM: = w||— w|= = ON: |- ~|[= s~ |— w ON: |— ~||— w»|[—
Day Month  Year Day Month  Year Day Month  Year Day Month Year
OFF: |— ~|[— s ||— OFF: |1 ~ |11 ~||— w OFF: |- w||= s ||— OFF: |- ~||— w»|[— «

Parameter display Parameter display

+ Call enabled ~

Parameter display

Parameter display

+ Call enabled ~ + Call enabled ~ + Call enabled ~

Fig. 135: Entry screen in the programming software
Example 6: Specific days of specific months

The year time switch HYO01 is required to switch on at 0:00 on day 9 of months 6,7, 8, 9
and 10 of each year and switch off at 00:00 on day 17 of the month.

The HY year time switch must be assigned the following parameters:

Programming view/HY01/Year time switch parameters tab

‘fear time switch parameters l

HY: |1 ~ | Comment:

(] Function block release by EN is necessary

Channel A

Channel B Channel C Channel D
Day Month  Year Day Month  Year Day Month  Year Day Month  Year
ON: |9 w6 w|- W OM: = w||— w|= = OMN: = | = w||= OM: | — w||— ~||—=
Day Month  Year Day Month  Year Day Month  Year Day Month Year
OFF: (16 ~|[10 ~||— ~ OFF:| 1 |11 ~|[— ~ OFF: |~ w| — o~ = off:[— = ~|[- =~

Parameter display Parameter display Parameter display Parameter display

+ Call enabled ~ + Call enabled ~ + Call enabled ~ + Call enabled ~

Fig. 136: Entry screen in the programming software

easyE4 07/22 MN050009 EN Eaton.com

253



6. Function blocks

6.1 Manufacturer function blocks

254

Example 7: Overlapping ranges

Channel A of the year time switch HY01 switches on at 00:00 on day 3 of months 5, 6, 7,
8,9, 10 and stays on until 00:00 on day 27 of the same months.

Channel B of the year time switch HY01 switches on at 00:00 on day 2 of months 6, 7, 8,
9,10, 12 11 and stays on until 00:00 on day 19 of the same month.

The HY year time switch must be assigned the following parameters:

Programming view/HY01/Year time switch parameters tab

‘fear time switch parameters I

HY: |1 ~ | Comment:

[CJFunction block release by EN is necessary

Channel A Channel B Channel C Channel D
Day Month  Year Day Month  Year Day Month  Year Day Month  Year
ON: [3 ~|[5 w||— ~ OMN: |2 ~ |6 ~|— =~ OM: | — = || = ON: | — ~||— ~|[— ~
Day Month  Year Day Month  Year Day Month  Year Day Month  Year
OFF: |26 | 10 w | | — OFF: (18 v|[12 v||- ~ OFF: |~ w||— v|[— ~ off:[— w|[= |- ~

Parameter display Parameter display Parameter display Parameter display

+ Call enabled ~ + Call enabled ~ + Call enabled ~ + Call enabled ~

Fig. 137: Entry screen in the programming software

Resulting behavior of contact HY01 Q1: The time switch comes on at 00:00 on day 3 and
goes off at 00:00 on day 27. The time switch comes on at 00:00 on day 2 of the months
June to December, and goes off at 00:00 on day 19 of the same months.

See also

-> Section "HW - Weekly timer (Hour Week)", page 235
-> Section "0T - Operating hours counter ", page 255

—> Section "RC - Real-time clock”, page 259

-> Section "T - Timing relay", page 262

-> Section "WT - Weekly timer (WeekTable)", page 281
-> Section "YT - Year time switch (Year Table)", page 274
-> Section "AC - Astronomic clock ", page 285
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6.1.1.3 OT - Operating hours counter

General

easyE4 base devices provide 4 operating hours counter func- OTx

tion blocks, 0T01 through 0TO04. These function blocks output

minutes and seconds in addition to hours. A comparison with a EN Q1

reference value that can be entered makes it possible, for RE ZE

instance, to signal when maintenance work is due. D_ Qv

The counter states are retained even when the device is SE MN

switched off. 11 sC
sV

Operating principle

The operating hours counter will run as long as input EN has a state of 1. The operating
hours counter's seconds will be output at SC, the minutes at MN, and the hours at QV.
The second and minute values will run from 0 to 59, and the hour values will run from 0
t0 596,523 h.

The operating hours counter features a comparison function. The corresponding ref-
erence value needs to be connected to I1. With every call, the value of the operating
hours counter will be compared with the value at I1. The operating hours counter fea-
tures a directioninput, D_.

If the operating hours exceed the reference value at I1 when counting up, function block
output Q1 will switchto 1 as long as the number of operating hours is greater than or
equal to the reference value.

If, on the other hand, the operating hours fall below the reference value at I1 when
counting down, function block output Q1 will switch to 1 until the number of operating
hours is greater than the reference value.

The operating hours counter can be preset to any value you want. This value needs to
be connected to SV and applied with a wising edge at SE.
The operating hours at QV will not be reset to zero unless reset input RE is activated.
9 An operating mode change between STOP/RUN, supply voltage

ON/OFF, deleting the program, editing the program, loading a

new program: None of these actions will clear the operating

hours counter's actual value.

However, operating hours will not be added if the program is

not running.

The actual value can only be cleared by using the reset input.
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The function block and its parameters

Function block inputs

Description Note

(bit)

EN 1: Activates the function block.

RE Reset
1: Resets the actual counter value back to zero.

D_ Count direction Integer value range:
1: down counting 0...596 523
0: up counting

SE When there is a rising edge at SE, the value at
SV is applied as the operating hours value and
appears at QV

(DWord)

I The value at |1 is the reference value. If this

reference value is greater than the operating
hours value, output Q1 will be set.

SV When there is a rising edge at SE, the value at
SV is applied as the operating hours value

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

n Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
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Operands Bit inputs
LE - Qutput backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X
2 Only on projects with > 2 base devices on NET
Function block outputs
Description Note
(bit)
a1 1: If the operating hours counter reaches or
falls below the reference value at |1 when
counting down or reaches and exceeds it when
counting up
ZE Zero
1: If operating hours counter = 0
(DWord)
av Actual operating hours counter value Integer
Displayed in hours Value range: 0...596 523
MN minutes Value range: 0...59
SC seconds Value range: 0...59

Assigning operands

You can assign the following operands to the function block outputs that are numeric
outputs:

Assigning operands Value outputs
MB, MD, MW - Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA — Analog output X

| - Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Qutput backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET
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Parameter set

Configuration/time range

Description

Note

vy Function block release by EN

is necessary

If this checkbox is enabled, the
state of function block input EN
will be evaluated. If the checkbox
is disabled instead, the function
block will be enabled and function
block input EN will nat do any-
thing.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the

device, as can function block para-

meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention

The function block does not recognize retentive data.

See also

—> Section "AC - Astronomic clock *, page 285

-> Section "HW - Weekly timer (Hour Week)", page 235

-> Section "HY - Year time switch (Hora Year)", page 245
-> Section "RC - Real-time clock", page 259
-> Section "T - Timing relay", page 262

-> Section "WT - Weekly timer (WeekTable)", page 281

-> Section "YT - Year time switch (Year Table)", page 274
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6.1.1.4 RC - Real-time clock

General
easyE4 base devices provide exactly one real-time clock RCO1. RCO1
This function block can be used to read the date and time value of EN OT
the device's real-time clock. This value is output in seven individual Ef
parameters than can each be processed further individually. This :;;ﬂ
makes it very easy to select recurring events with a downstream DD
comparator function block. wbD
HR
MHN
sC

Operating principle

6. Function blocks
6.1 Manufacturer function blocks

If the function block is enabled, the date and time value from the device's real-time
clock will be output at the function block outputs: YY (year), MM (month), DD (day), WD
(day of the week), HR (hours), MN (minutes), SC (seconds).

Function block output DT signals whether the clock has been switched to daylight sav-

ing time.

The function block and its parameters

Function block inputs

Description

Note

(bit)

EN 1: Activates the function block.

The checkbox for the

v Function block release by EN is

necessary
parameter must first be enabled

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant!)

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

") Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET
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You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X
2 Only on projects with > 2 base devices on NET
Function block outputs
Description Note
(bit)
DT 0: The output value is standard time
1: The output value is daylight saving time
E1 Error
0: error-free operation
1: The value is invalid, since it is before the
device's initial date
(DWord)
YY Date: year Range of 00 to 99
MM Date: month Range of 00 to 12
DD Date: day Range of 00 to 31
WD Weekday 0= Su; 1=Mo, 2=Tu, 3=-We, 4=Th, 5=Fr,
6=Sa
HR Time: hour Range of 00 to 23
MN Time: minute Range of 00 to 59
SC Time: second Range of 00 to 59

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
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Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

LE — Output backlight

Q - Bit output

| — Bitinput of a FB

2 Only on projects with > 2 base devices on NET

¥ Function block release by EN is necessary

Parameter set

Description

Note

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention

The function block does not recognize retentive data.

See also

->"AC - Astronomic clock ", page 285

->"HW - Weekly timer (Hour Week)", page 235
->"HY - Year time switch (Hora Year)", page 245
—>"0T - Operating hours counter *, page 255
->"T - Timing relay", page 262

->"WT - Weekly timer (WeekTable)", page 281
->"YT - Year time switch (Year Table)", page 274
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262

General

easyE4 base devices provide 32 timing relays (timer) T01...T32.

You can use a time relay to delay the switching duration and the ON Tx

and OFF times of a switch contact. The times can be set from a EN ¥ Qf
range of 5 ms to 99 h 59 min. RE Qv
As reference values, you can use positive values, ﬁT

e.g., from analog inputs or actual values from counter and timing 12

relays.

Minimum time setting: 0.005 s (5 ms).

Operating principle

Each one of the 32 timing relays is a multifunction relay with various operating modes.
This operating mode is selected during configuration and cannot be changed at runtime.
In addition, you can configure three time ranges: Seconds:Milliseconds, Minutes:Se-
conds, Hours:Minutes

The operands with the time reference values are connected to inputs 11, [2 and the
switching state and the actual value of the running timing relay are signaled at the out-
puts.

The timing relay is started via the trigger coil T...EN and can be selectively reset via the
reset coil T...RE. The third coil T..ST terminates the run down of the actual time.

The EN input is used to start and stop the timing relay.

% Enabling the function block by disabling the Function block
release by Enable is necessary option is not possible in this
case.
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The function block and its parameters

Function block inputs

6. Function blocks
6.1 Manufacturer function blocks

Description

Note

(bit)

EN

1: Activates the function block.

Enable, the timing relay is started (Trigger coil)

When a rising edge is detected, the timing

relay (trigger) will be started at the same time.

EN must be set to 1 without interruption until
the time you want has elapsed.

The only operating mode in which detecting a
rising edge is enough is the Single pulse
mode. In this case, the function block will be
activated for one cycle and started for this
mode.

RE

Reset
1: Resets the timing relay to a value of zero
(reset coil)

ST

Stop coil

1: stops the timing relay.

The started time will cease to time out whilst
the ST is set to 1.

The stopped time will continue to time out if
the signal is reset to 0.

If ST has a state of 1 when there is a rising
edge at trigger coil EN, the assumption of the
time reference value will be delayed while ST
=1.

(DWord)

"

Time setpoint 1

12

Time reference value 2 for an operating mode
with two reference values, e.g., flashing. This
input will be ignored in the case of operating
modes with only one single reference value.

Integer value range:

S:1...999995 ms, resolution 5 ms
M:S: 1... 5999 s, Resolution 1s
H:M: 1... 5999 min, resolution 1 Min.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET
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You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X | X | X | X [|Xx<|Xx

Interpretation of variable operands for the time reference values at inputs 11 and 12
Variable time values

If you associate the function block inputs T ..I11 and T ..12 with operands, you can use
variable setpoints. The setpoints are transferred as follows, depending on the time
range selected:

« S,valuein milliseconds. The last digit is rounded up or down to 0 or 5, maximum
value =999995 ms.

o M:S, value in seconds, maximum value =5999 s.

e H:M, value in minutes, maximum value =5999 min.

Examples of time range S:

o Operand value 9504 -> time value is 9,500 s.

o Operand value 45507 -> 45,510 s.

Examples of time range M:S:

o Operand value 5999 -> Time value is 99 min, 59 s.

Example of time range H:M:

o Operand value 5999 -> Time value is 99 h, 59 min.
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This parameter defines the switch function of the timing relay.

Device easySoft 8 Operating mode Note

parameters

X On-delayed

x On-delayed with random time

a Off-delayed

% Off-delayed with random time

Xa On/off delayed There are two time setpoints to be con-
figured.

X#

On-/off-delayed with random time

With random time, 2 time setpoints

u Single pulse Normalizes input signals of different pulse
lengths to a fixed pulse length at the switch
contact of the timing relay.

u Flashing Time values

Time values: Two time reference values need to be con-
S1=Pulse time, figured.
S2=Pause time; [1=Pulse time,

|2= Pause time;

Synchronous flashing: 11 =12
Mark-to-space ratio = 1:1

Asynchronous flashing: 1 # 12
Mark-to-space ratio = 1:1

Off-delayed with retriggering

Retriggerable reference value

i Off-delayed with retriggering and random

time

Retriggerable reference value

Function block outputs

Description Note
(bit)
Q1 Switching contact
(DWord)
av Elapsed actual time in RUN mode Integer value range:

0 to max. 99990 in time range: seconds;
milliseconds; hours
depending on configured time range.
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Parameter set

Configuration/time range Description Note

S Seconds:Milliseconds Resolution: 5 ms
Configurable as a constant:
00.005 to 999.995 (s.ms)

M:S Minutes:Seconds Resolution: 1s
Configurable as a constant:
00:01 to 99:59 (min:s)

H:M Hours:Minutes Resolution: 1 min
Configurable as a constant:
00:01 to 99:59 (h:min)

Parameter display Constants can be edited on the

+ Call enabled device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Note on the minimum time setting:

If a time value is less than the program cycle time, the elapsed
time will not be recognized until the next cycle. This may cause
unforeseeable switching states.

Analog value and timing relay setpoint

If you wish to use variable values as a timing relay setpoint, such as an analog input,
the following conversion rules apply, depending on the time base configured.

S time base

Equation: Time setpoint = ( Variable value/10) in [ms]

Variable Value Time setpoint in Time setpoint in Time setpoint in
[s] [mm:ss] [hh:mm]

0 (Minimum) 00:000 00:00 00:00

100 00:100 01:40 01:40

300 00:300 05:00 05:00

500 00.500 08:20 08:20

4095 (Maximum) 04:095 68:15 68:15

M:S time base

Rule: Time setpoint = Variable value/60

Integer = Number of minutes,

Residual = Number of seconds
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Time base H:M
Rule: Time setpoint = Variable value/60
Integer = Number of hours,

Residual = Number of minutes,

% Note: You can only use analog values as setpoints if the value
of the analog input is stable. Fluctuating analog values impair a
reproducible timing response.

Signal diagrams

The fact that the function block features various operating modes means that it can
work in more than one way as shown below.

How the timing relay works with the on-delayed operating mode with and without
random times

Random switching

The contact of the timing relay switches randomly within the setpoint value range.

Fig. 138: Signal diagram of timing relay, on-delayed (with and without random switching)

1: Trigger coil T..EN

2: Stop coil T..ST

3: Reset coil T..RE

4: Switching contact (N/O contact) T...Q1

ts: Setpointtime

Range A: The time runs down from the SET time value.

Range B: The time does not elapse because the trigger coil drops out prematurely.

Range C: The Stop coil stops the time from elapsing.
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Fig. 139: Signal diagram of timing relay, on-delayed (with and without random switching)

Range D: The Stop coil is inoperative after the time has elapsed.
Range E: The Reset coil resets the relay and the contact.

Range F: After the reset coil is activated, the switching contact is switched off and the internal time
counter is reset. The function relay waits for a new trigger pulse.

How the timing relay works with the off-delayed operating mode with and without
random times

Random switching, with and without retriggering
The contact of the timing relay switches randomly within the setpoint value range.
Retriggering

When the time is running and the trigger coil is reactivated or deactivated, the actual
value is reset to zero. The set time of the timing relay is timed out once more.
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Fig. 140: Signal diagram of timing relay, off-delayed (with/without random switching, with/without ret-
riggering)

1: Trigger coil T..EN

2: Stop coil T..ST

3: Reset coil T..RE

4: Switching contact (N/O contact) T...Q1

ts: Setpoint time.

Range A: The time elapses after the trigger coil is deactivated.
Range B: The Stop coil stops the time from elapsing.

Range C: The Reset coil resets the relay and the contact.

After the reset coil drops out, the relay continues to work normally.

Range D: The Reset coil resets the relay and the contact when the function block is timing out.

£ [ —

Lo+ t=t t t
E

- - F -

Fig. 141: Signal diagram of timing relay, off-delayed (with/without random switching, with/without ret-
riggering)

Range E: The trigger coil drops out twice.
The set time ts consists of t1 plus 12 (switch function not retriggerable).

Range F: The trigger coil drops out twice. The actual time t1 is cleared and the set time ts elapses com-
pletely (retriggerable switch function).

How the timing relay works with the on/off-delayed operating mode with and
without random times

Time value I1: on-delay time
Time value 12: Off-delay time

Random switching
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The contact of the timing relay switches randomly within the setpoint value range.

Fig. 142: Operational diagrams timing relay, on and off delayed

1: Trigger coil T..EN

2: Stop coil T..ST

3: Reset coil T..RE

4: Switching contact (N/O contact) T...Q1

ts1: Pick-up time

ts2: Drop-out time

Range A: The relay processes the two times without any interruption.
Range B: The trigger coil drops out before the on-delay is reached.
Range C: The stop coil stops the timeout of the on-delay.

Range D: The stop coil has no effect in this range.
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How the timing relay works with the single pulse operating mode with and without
random times

t,

S

P

t,

s

B

Fig. 143: Signal diagram timing relay, single pulse 1

1: Trigger coil T..EN
2: Stop coil T..ST
3: Reset coil T..RE

4: Switching contact (N/O contact) T...Q1
Range A: The trigger signal is short and is lengthened.

Range B: The trigger signal is longer than the set time.

-t
-

Range C: The stop coil interrupts the timing out of the set time.

[ ]

]

I
-

t

s

E

Fig. 144: Signal diagram timing relay, single pulse 2

* Range D: The reset coil resets the timing relay.

Range E: The reset coil resets the timing relay. The trigger coil is still energized after the reset coil is

disconnected, whilst the delay time runs down..
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How the timing relay works with the flashing operating mode, synchronous and
asynchronous

Anonino ol

t,

t t .

s1 s1 s1 s1
ts ts L tsy

A B C

- -
-t B

Fig. 145: Signal diagram timing relay, single pulse

1: Trigger coil T..EN

2: Stop coil T..ST

3: Reset coil T..RE

4: Switching contact (N/O contact) T...Q1

Range A: The relay flashes for as long as the trigger coil is activated.
Range B: The stop coil interrupts the timing out of the set time.

Range C: The reset coil resets the relay.

Other
Retention

Selected timing relays can be run with retentive actual values. If a timing relay is retent-
ive, the actual value is retained when the operating mode is changed from RUN to STOP
and when the power supply is switched off.

When the control relay is restarted in RUN mode, the timing relay continues with the
retentively stored actual value.

Inthe Project view, go to the System settings tab and select the timing relays, out of T1
through T32, that should be run with retentive values. The retentive actual value
requires 4 bytes of memory.

Operand Description
Constant 0.. t0 99:59 (time range: "M : S"/"H : M") or 0 - 99.99 (time range: "S")
C Output of a counter relay (e.g. C3QV)

If the counter actual value is greater than the maximum permissible setpoint
of the configured time range, the setpoint will be limited to this maximum
value.

Example: You have configured the time range M: S and the counter actual
value is 31333. The device limits the setpoint to 5999 min.

1A Note the relationship described below between the permissible analog value
and the timing relay setpoint.

T Output of a timing relay (e.g. T4QV).

easyE4 07/22 MNO050009 EN Eaton.com



6. Function blocks
6.1 Manufacturer function blocks

Example of a timing relay when using the EDP programming language

|} e AT 02EN
V] D — AT 02RE
V[ —— AT 02ST

Fig. 146: Wiring the function block coils

The trigger coil of the function block is connected here directly to the device inputs. A
marker activates the reset coil, another marker activates the stop coil.

Fig. 147: Wiring of the function block contact

The signal from the function block will go directly to the device output.
See also

—>"AC - Astronomic clock “, page 285

->"HW - Weekly timer (Hour Week)", page 235

->"HY - Year time switch (Hora Year)", page 245

—=>"0T - Operating hours counter ", page 255

->"RC - Real-time clock", page 259

->"WT - Weekly timer (WeekTable)", page 281

->"YT - Year time switch (Year Table)", page 274
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6.1.1.6 YT - Year time switch (Year Table)
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easyE4 devices feature a real-time clock with a date and time functionality.
When combined with the HW, HY or WT, YT function blocks, this real-time clock makes
it possible to implement the functionality of a weekly timer and year time switch.

-> Section "Time and Date setting", page 624

The AC manufacturer function block, Astronomic clock, can be used to program switch-
ing operations based on sunrise and sunset times. In order for this to work properly, the
settings for the device clock and the device location's time zone and geographic
coordinates must be correctly selected in this tab.

General
This function block is an enhanced version of the existing HY -
: : Y Txx
Yearly timer function block.
easyF4 base devices provide 32 yearly timer YT01...YT32 EN Q1

(Year Table).

Year time switches can be used to easily configure unique or
recurring switching events.

The following operating modes are available within this con-
text;

o Fixed date
« Fixed date for every year
o Weekday rule

o Easter rule

Variable holidays other than Easter cannot be selected.

Operating principle

Each of the 32 year time switches, YT01 through YT32, features eight channels that can
each be configured with an ON event and an OFF event in the parameters for the func-
tion block. All channels act jointly on function block output Q1.
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Function block inputs
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Description

Note

(bit)

EN 1: Activates the function block.

The checkbox for the

il Function block release by EN is

necessary
parameter must first be enabled

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant”

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit2) NET station n X
ID: Diagnostic alarm X
LE - Qutput backlight X
P device buttons X
| - Bitinput X
Q - Bit output X

Q - Bit output of a FB

>

2 Only on projects with > 2 base devices on NET
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Function block outputs

Description

Note

(bit)

Q1 1. if the on condition is fulfilled.

Can be used to directly connect an output

that implements the configured switching

times

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| - Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output ~ x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Channel A-H

A maximum of eight channels can
be configured (all eight channels
will act on output Q1). There is an
ON time and an OFF time that are
accurate to the day for each chan-
nel.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
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Parameter set Description Note

meters when using the EDP pro-
gramming language.

Simulation possible

Parameterization

If you select the function block in the easySoft 8 Programming view by clicking onit, a
table with the various parameters will appear under the tab.

Year time switch (new) parameters

YT: 1 ~ Comment:

Function block release by EN is necessary

Active Channel  Mode ON (D0:00 o'clock) OFF (24:00 o'clock) Parameter display
Fixed date 01.01.2010 03.01.2020 + Call enabled
Fixed date for every year 0101 3112 + Call enabled
Weekday rule Go to First Sunday of January 02 On time day(s) + Call enabled
Easter rule Easter Sunday Easter Sunday + Call enabled

OO00OEERF

IoTmoN®@»

Fig. 148: Year time switch (new) parameters tab for YT function block with example showing all four
modes

If + Call enabled is selected for the function block under Function block dia-
gram/Parameters/, it will be possible to change the switching times in the PARAMETER
menu on the device while in RUN / STOP mode.

One of the following operating modes can be selected for each of the channels, A
through H:

«» Fixed date
Will switch one; the ON and OFF times and specified with a number of years

« Fixed date for every year
ON and OFF times with specified day and month but no year

o Weekday rule
A cyclical switching operation that is carried out on a defined day of the week dur-
ing a defined month. For example: the "first Sunday of January"

« Easterrule
You can select an ON time and an OFF time that repeat annually and are relative to
Easter. Easter does not have a fixed date, and is instead based on the lunar cal-
endar. The selectable reference points for the ON and OFF times are Good Friday,
Easter Sunday, Easter Monday, and day(s) before/after Easter Sunday.
Reference points other than Easter cannot be selected.

In these cases, a time cannot be configured for switching, and switching will always
occur for the entire day, from 00:00 to 24:00. This is a set configuration that cannot be
modified at runtime.

This example uses all four available modes.
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Other

Retention

The function block does not recognize retentive data.

Examples YT - Year time switch in easySoft 8
Example 1: Select year range

Year time switch YT01 should switch on on January 1st, 2020, at 00:00, and remain
switched on until January 1st, 2028, 00:00.

The YT year time switch must be assigned the following parameters:

Programming view/YT01/Year time switch (new) parameters tab
Year time switch (new) parameters |

¥T: |1 ~| Comment:

[JFunction block release by EM is necessary

Active  Channel Mode ON {00:00 o'clock) OFF {24:00 o'clock) Parameter display
A Fixed date 01.01.2020 31.12.2027 + Call enabled
O B

O c

O D

O E

ad F

O G

O H

Fig. 149: Entry screen in the programming software

Example 2: Select month ranges

Year time switch YT01 should switch on on March 1st, at 00:00, and remain switched
on until November 1st, at 00:00.

The YT year time switch must be assigned the following parameters:

Programming view/YT01/Year time switch (new) parameters tab
Year time switch (new) parameters |

¥T: |1 ~| Comment:

[JFunction block release by EM is necessary

Active  Channel Mode ON {00:00 o'clock) OFF {24:00 o'clock) Parameter display
A Fixed date for every year  01.03. 3110 + Call enabled
O B

O c

O D

O E

ad F

O G

O H

Fig. 150: Entry screen in the programming software

Example 3: Select “public holidays"

Year time switch YT01 should switch on on 12/05 of every year at 00:00 and remain
switched on until 12/28 of every year at 00:00.

The YT year time switch must be assigned the following parameters:
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Programming view/YT01/Year time switch (new) parameters tab

ear time switch (new) parameters ]

YT 1 ~ | Comment:
[[JFunction block release by EN is necessary
Active  Channel Mode ON (00:00 o'clock) OFF (24:00 o'clock) Parameter display
A Fixed date for every year ~ 05.12. 27.12. + Call enabled
| B
O C
| D
O E
O F
(] G
O H

Fig. 151: Entry screen in the programming software

Example 4: Select time range

Year time switch YT01 should switch on on 05/01 of every year at 00:00 and remain
switched on until 11/02 of every year at 00:00.

The YT year time switch must be assigned the following parameters:

Programming view/YT01/Year time switch (new) parameters tab

ear time switch (new) parameters ]

YT 1 ~ | Comment:
[[JFunction block release by EN is necessary
Active  Channel Mode ON (00:00 o'clock) OFF (24:00 o'clock) Parameter display
A Fixed date for every year ~ 01.05. 0111 + Call enabled
g =
O C
| D
O E
O F
(] G
O H

Fig. 152: Entry screen in the programming software

Example 5: Specific days of specific months

Year time switch YT01 should switch on on the 9th of months 6,7, 8,9, and 10 every
year at 00:00 and switch off on the 17th at 00:00.

The YT year time switch must be assigned the following parameters:

Programming view/YT01/Year time switch (new) parameters tab
ear time switch (new) parameters ]

YT 1 ~ | Comment:

[[JFunction block release by EN is necessary

Active Channel Mode ON {00:00 o'clock) OFF (2400 o'clock) Parameter display
A Fixed date for every year  09.08. 16.06. + Call enabled

B Fixed date for every year 09,07, 16.07. + Call enabled

C Fixed date for every year  09.08. 16.08. + Call enabled

D Fixed date for every year  09.09. 16.09. + Call enabled

E Fixed date for every year 09,10, 16.10. + Call enabled
0o -

[} G

O H

Fig. 153: Entry screen in the programming software

Example 6: Overlapping time ranges

If there are overlapping switching intervals, the function block may switch off output Q1
earlier if the switching-off moment for a different channel takes place before the con-
figured OFF date. In the following example, Q1 is switched on every first Monday of
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January and then switched off on the following Wednesday. However, if the first
Monday of a year falls on 01/01, the weekday rule for channel A will be overwritten by
channel B and Q1 will be switched off on Tuesday already.

Programming view/YT01/Year time switch (new) parameters tab

Year time switch (new) - Parameter |

YT= [ + | Comment: | |

[JFunction blodk release by EM is necessary

Active | Channel | Mode ON {00:00 o'clock) OFF (24:00 o'clock) | Parameter display
A Weekday rule Go to First Monday of January 03 On time day(s) - Call disabled
B Fixed date for every year  01.01. 02.01. - Call disabled
O ¢ -
[} D
[ E
(| F
O G
[ H
£ >

Fig. 154: Entry screen in the programming software

See also

-> Section "HW - Weekly timer (Hour Week)", page 235
-> Section "HY - Year time switch (Hora Year)", page 245
-> Section "0T - Operating hours counter ", page 255

-> Section "RC - Real-time clock", page 259

-> Section T - Timing relay", page 262

-> Section "WT - Weekly timer (WeekTable)", page 281
—> Section "AC - Astronomic clock *, page 285
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6.1.1.7 WT - Weekly timer (WeekTable)

easyE4 devices feature a real-time clock with a date and time functionality.
When combined with the HW, HY or WT, YT function blocks, this real-time clock makes
it possible to implement the functionality of a weekly timer and year time switch.

-> Section "Time and Date setting", page 624

The AC manufacturer function block, Astronomic clock, can be used to program switch-
ing operations based on sunrise and sunset times. In order for this to work properly, the
settings for the device clock and the device location's time zone and geographic
coordinates must be correctly selected in this tab.

General

This function block is an enhanced version of the existing HW -
. ) WTxx

Weekly timer function block.

Base devices provide 32 weekly timer WT01...WT32 (WeekT- | EN Q1

able). WT weekly timers can be used to easily configure recur-

ring switching events. The function block was specifically

designed for implementing switching events that occur at set

weekly cycles.

It can also take into account different procedures for business

days and weekends.

Operating principle

Each of the 32 weekly timers, WT01 through WT032, can be configured with eight
switching events that will be executed at the same time and on any specified day of the
week. The corresponding settings are accurate to the minute and cannot be madified at
runtime, i.e., they must be viewed as a set configuration.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
v/ Function block release by EN is
necessary

parameter must first be enabled

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.
Operands Value inputs
Constant, timer constant” X
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Operands Value inputs
MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

') Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs

Constant 0, constant 1 X

M — Markers X

RN - Input bit via NET? X

SN - Output bit via NET (send)? X

N - Net marker bit? X

nN - NET marker bit? NET station n X

ID: Diagnostic alarm X

LE - Output backlight X

P device buttons X

| - Bitinput X

Q - Bit output X

Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET

Function block outputs

Description Note

(bit)

Q1 1: if the on condition is fulfilled. Can be used to directly connect an output
thatimplements the configured switching
times

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| - Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
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Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Qutput backlight X
Q - Bit output X
| — Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Parameter set Description Note

If this checkbox is enabled, the This parameter ensures that
state of function block input EN will  when existing programs are
be evaluated. If the checkbox is dis- copied, the functionality of the

v Function block release by
EN is necessary

abled instead, the function block function blocks that are carried
will be enabled and function block  over will be retained. The para-
input EN will not do anything. meter will be automatically set
to 0 or 1 depending on the func-
tion block.
Channel A-D A maximum of eight channels can

be configured (all eight channels

will act on output Q1). There is an
ON time and an OFF time that are
accurate to the day for each chan-

nel.
Parameter display Constants can be edited on the
+ Call enabled device, as can function block para-

meters when using the EDP pro-
gramming language.

Simulation possible

Parameterization

If you select the function block in the easySoft 8 Programming view by clicking oniit, a

table with the various parameters will appear under the tab.
Active  Channel Mon Tue Wed Thu  Fi Sat  Sun  Time Status Q1 Parameter display
12:00 oM - Call disabled

A v vV VY
& [ s [ v I v I v [V IV [ | Jmmoo JofF |- Caldsabled |

OoOoooon

Fig. 155: Weekly timer (new) parameters tab with an example

If + Call enabled is selected for the function block under Function block dia-
gram/Parameters/, it will be possible to change the switching times in the PARAMETER
menu on the device while in RUN / STOP mode.
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Channels A through H are available for an ON or OFF switching operation. The time to
be entered must be between 00:00 and 23:59.

In the example, the ON time on business days is 12:00, and the OFF time is 18:00. A
channel is required for each switching action. Channel A switches on every day of the
week at 17:30, while channel B switches off at 20:00.

See also

->"HW - Weekly timer (Hour Week)", page 235
—->"HY - Year time switch (Hora Year)", page 245
- "0T - Operating hours counter ", page 255
—->"RC - Real-time clock", page 259

->"T - Timing relay", page 262

->"YT - Year time switch (Year Table)", page 274
—>"AC - Astronomic clock *, page 285
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6.1.1.8 AC - Astronomic clock
Only available on easySoft Version 7.10 or higher.

If this function block is not being shown in the leftmost pane in easySoft 8, make sure
that you are using firmware version 1.10 or higher for the project.

General

easyE4 base devices provide 32 astronomic clock function ACXx

blocks, ACO1 through AC32. Output Q1 in these function blocks

is switched on during the time between sunrise and sunset. ET 211

02 T

T2
T3
T4

Operating principle

The astronomic clock function block calculates both sunrise and sunset times based on
the geographical position of the device's location and the current device time (both
need to be entered in order for the function block to work correctly). The device location
can be setin the Project view/Clock tab, while the device time can be checked and
changed directly on the device or in the Communication view/Clock section.

The astronomic clock function block is meant for use in latitudes of -65 to +65. Please

note that the sunrise and sunset time calculations will be too inaccurate outside of this
range (at a latitude of 60, the times will be inaccurate by up to 5 minutes; at a latitude of
65.7, the times will be inaccurate by about 12 minutes).

A time offset for the sunrise time and the sunset time can be set at function block inputs
01 and 02 respectively. This means that the time when Q1 will be switched can be
moved up or delayed in order to, for example, account for a heating system's lag and
post-runtimes.

If a daylight saving time has been set up in the Project view/Clock tab, this setting will
also be taken into account when switching function block output Q1.

The function block inputs' and function block outputs' resolution is in minutes.

Time zone data changed at runtime will immediately affect the function block's behavior
accordingly.
% The device location and device time must be cor-

rectly specified.
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
i Function block release by EN is
necessary
parameter must first be enabled
(DWord)
01 Offset for calculating the sunrise time, in Integer value range:
minutes -720...+720
02 Offset for calculating the sunset time, in Value range when using a timer constant:
minutes -12h 00m...+12h 00m

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

n Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X | X | X | X [|Xx|Xx
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Description

Note

(bit)

Q1 1: During the time between sunrise and sunset

E1 Error
1: If the device location's latitude exceeds the
value range — please refer to Project view/C-
lock tab

orif 01, 02 exceeds the value range.

Integer value range starting from the

prime meridian:

Longitude
-180...+180 (W...0)

Latitude

-89.899...+89.899 (S...

(-89°54'...+89°54')

.N)

(DWord)

Lk Hours in the switch-on time calculated on the  Integer value range:
basis of the calculated sunrise and the value at 0...23
01

T2 Minutes in the switch-on time calculated on Integer value range:
the basis of the calculated sunrise and the 0...59
value at 01

T3 Hours in the switch-off time calculated on the  Integer value range:
basis of the calculated sunset and the value at  0...23
02

T4 Minutes in the switch-off time calculated on Integer value range:

the basis of the calculated sunset and the
value at 02

0...59

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands

Value outputs

MB, MD, MW — Markers

X

NB, NW, ND — NET markers 2
NET station n

X

QA - Analog output

| — Value input of a FB

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — OQutput bit via NET (send)? SN - Output
bit via NET (send)

X

N — Network marker bit?

LE — Output backlight

Q - Bit output

| — Bitinput of a FB

2 Only on projects with > 2 base devices on NET
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Parameter set

Description

Note

Parameter set

i Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other
Retention

The function block does not recognize retentive data.

Examples showing how the AC function block will work in different regions of the
world

The gray area in the diagrams shows the time of day when Q1 will have a value of 1.
Accordingly, the examples show how longitude and latitude affect function block output
Qat.

There is no offset in the following examples, i.e., 01=0, 02=0;
Bonn in Germany
The following is the geodata for the Bonn location in Germany:

o Latitude: 50.7344111
« Longitude: 7.0854634

h
A

00:00

05:00

10:00 -

15:00 o

20:00

24:00

T T T T T T T T T ] ] T T 7 T g
1 23 44 67 90 13 136 159 182 205 228 251 274 297 320 343 365 day

Fig. 156: Sunrise and sunsetin Bonn

Drevja in Norway
The following is the geodata for the Drevja location in Norway:

« Latitude: 65.9780775
o Longitude: 13.2348074

The sun does not set during the summer months (day 165 to 180).
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24:00 L
| | | | | | | | ] | | | | [ | [
1 23 44 67 90 13 136 159 182 205 228 251 274 297 320 343 365 day

Fig. 157: Sunrise and sunset in Drevja

Douala in Cameroon
The following is the geodata for the Douala location in Cameroon:

o Latitude: 4.0047314
o Longitude: 9.7329299

The sunrise and sunset times remain the same throughout the whole year with little

variation.
h

A

00:00- -

20:00- F—

24:00

| | | | | | | | 1 | | | | | | | >
1 23 44 67 90 13 136 159 182 2056 228 251 274 297 320 343 365 day

Fig. 158: Offset; 01=-2; 02=2; Q1=1 will switch on 2 hours before sunrise and off 2 hours after sunset
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Examples showing how the AC function block will behave with various offset val-
ues in 01 and 02

The gray area in the diagrams shows the time of day when Q1 will have a value of 1.
These examples are meant to show how the 01 and 02 offsets affect function block out-
put Q1.

The same geodata applies to all the examples below:

o Latitude: 50.7344111
« Longitude: 7.0854634

h
A
00:00 -

24:00

e
| 1 [ 1 I I | [ | ) ) | ] [l
1 23 44 67 =) 13 136 159 182 205 228 251 274 297 320 343 365 day

Fig. 159: No offset; 01=0; 02=0; Q1=1 between sunrise and sunset

h

4 -

00:00

20:00 -

24:00-1 .
| | | ] | [ | | ] | ] | | | | | T
1 23 44 67 90 13 136 159 182 205 228 251 274 297 320 343 365 day

Fig. 160: Offset; 01=1; 02= -1; Q1 will switch on 1 hour after sunrise and off 1 hour before sunset

A

20:00

24:00

| | | | | | | | | | | | | | | |
1 23 44 67 90 13 136 159 182 205 228 251 274 287 320 343 365 day

Fig. 161: Offset; 01=-2; 02=2; Q1=1 will switch on 2 hours before sunrise and off 2 hours after sunset

easyE4 07/22 MNO050009 EN Eaton.com 291



6. Function blocks

6.1 Manufacturer function blocks

292

20000

24:00-

T T T T T T T T T T T T T T >
1 23 44 67 90 113 136 159 182 205 228 251 274 297 320 343 365 day

Fig. 162: Offset; 01=-2; 02=-2; Q1=1 will switch on 2 hours before sunrise and off 2 hours before sunset

Overlap between switch-on and switch-off times
The following geodata applies to the examples below:
o Latitude: 60

« Longitude: 0

o Offset01=-4

o Offset02=4

During the summer months, the switch-on time will overlap with the switch-off time.
This will cause function block output Q1=1 to always remain on during these months.
h

A

00:00

05:00

20:00

24:00

I I [ 1 1 I I I I
1 23 44 67 a0 13 136 159 182 205 228 251 274 297 320 343

Fig. 163: Q1 does not switch off during the summer months

Switch-off time before switch-on time

The following geodata applies to the examples below:
« Latitude: 60

« Longitude: 0

o Offset01=5
o Offset02=-7

day

In the winter months, the switch-off time is before the switch-on time. This will cause

function block output Q1 to always remain off during these months.
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05:00

|

15:00 -

20:00- -—

24:00

L
| 1 | | | | | | | | | | | | ] |
1 23 44 67 90 13 136 159 182 205 228 251 274 297 320 343 36!

—»
5

day

Fig. 164: Q1 does not switch on during the winter months

See also

-> Section "HW - Weekly timer (Hour Week)", page 235
-> Section "HY - Year time switch (Hora Year)", page 245
-> Section "0T - Operating hours counter ", page 255

-> Section "RC - Real-time clock", page 259

—> Section "T - Timing relay", page 262

-> Section "WT - Weekly timer (WeekTable)", page 281
-> Section "YT - Year time switch (Year Table)", page 274

easyE4 07/22 MNO050009 EN Eaton.com 293



6. Function blocks

6.1 Manufacturer function blocks

6.1.2 Counter Function Blocks

6.1.2.1 C - Counter Relay

294

This counter relay function block counts pulses that are received at counter input C_.

The count direction can be set.

% Counting is carried out cyclically. The time of a pulse must therefore be
greater than twice the cycle time.
For shorter pulses, use the CH - High-speed counter function block - page
307.

You can set a lower and higher limit setpoint as comparison values for the counter relay
function block, as well as a start value.

General
easyE4 base devices provide 32 counter relays, C01 through Cxx
C32. Each counter relay can count up and down and functions EN OF
C FB
as a double word counter. D -
SE ZE
RE Qv
SH
SL
sV

Operating principle
The contacts will switch according to the actual value. The appropriate function block

outputs switch according to the actual value determined. You can set a starting value
using input SV.

The counter relays C01...C32 are cycle time dependent.

% The following applies to the EDP programming language:
The time for a single count pulse must be longer than twice the
cycle time. For shorter pulses, use the CH high-speed counter
function block.

NOTICE

Avoid unforeseeable switching states.

Switch C, CF, CH, Cl function blocks only at one single point in the pro-
gram.

Otherwise, previous counts will be overwritten.
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The function block and its parameters

Function block inputs

6. Function blocks
6.1 Manufacturer function blocks

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
i Function block release by EN is neces-
sary
parameter must first be enabled
C_ Counter input, counts with every rising edge
D_ Count direction
0: up counting
1: down counting
SE The starting value at SV is applied whenever
there is a rising edge at this input
RE Reset Reset the counter to zero
1. QV=0
(DWord)
SH Upper Threshold Value Integer value range:
SL Lower threshold value -2,147,483,648 to +2,147,483,647
SV Start value (Pre Set) When there is a rising edge at SE, this

value will be applied as the counter
value.

Integer value range:

-2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant!)

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

") Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands

Bit inputs

Constant 0, constant 1

X

M — Markers

X

RN - Input bit via NET?

X

SN - Output bit via NET (send)?
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Operands Bit inputs
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X
2 Only on projects with > 2 base devices on NET
Function block outputs
Description Note
(bit)
OF Overflow OF=1, if the actual value QV is greater
1:ifQV = SH than or equal to the upper threshold
value;
FB Fall below FB=1, if the actual value QV is less than
1:if QV < SL or equal to the lower threshold value;
CY Carry If the value range is exceeded, the switch
1 if QV > value range contact switches to status 1 for one cycle
per rising edge detected. The function
block retains the value of the last valid
operation before the contact CY is set.
ZE Zero
1:ifQV =0
(DWord)
av Current counter value in RUN mode Integer value range:

-2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands

Value outputs

MB, MD, MW — Markers

X

NB, NW, ND — NET markers 2
NET station n

X

QA - Analog output

| —Value input of a FB

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output

bit via NET (send)

X
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Assigning operands Bit outputs
N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

¥y Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other

Signal diagrams

1

Fig. 165: Signal diagram of counter relay

Legend for Figure

1: Counter input C..C_

2: Upper threshold value SH

3: Start value SV

4: Lower threshold value SL.

5: Counting direction, coil C..D

6: Transfer start value, coil C..SE.

7: Reset coil C..RE

8: Contact (N/O) C..OF: Upper limit threshold reached or exceeded.
9: Contact (N/0) C..FB: Lower threshold value reached or undershot.
10: C..ZE =1, if actual value is zero

11: C..CY =1, if the value is out of range.
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¢ Range A:
— The counter range has the value zero.

—The contacts C..ZE (actual value equal to zero) and C..FB (lower threshold value undershot) are act-
ive.

—The counter receives pulses and increases the actual value.

— C..ZE drops out as well as C..FB after the lower threshold value is reached.

* Range B:

— The counter relay counts upwards and reaches the upper threshold value.

The “upper setpoint value reached” contact C..OF becomes active.

¢ Range C:

The coil C..SE is briefly actuated and the actual value is set to the start value.

The contacts go to the respective position.

* Range D:

— The counting direction coil C..D_ is actuated. If counting pulses are present, downward counting is
initiated.

If the lower threshold value is undershot, the contact C..FB becomes active.

* Range E:

—The reset coil C..RE is activated. The actual value will be set to zero.

—The contact C..ZE is active.

*Range F:

— The actual value goes outside the value range of the counter relay.

—The contacts OF, FB, ZE become active according to the direction of the values (positive or negative).
Retention

Counter relays can be operated with retentive actual values. You can select the number
of retentive counter relays in easySoft 8 Project view/System settings tab. The retentive
actual value will require 4 bytes of memory space. If a counter relay is retentive, the
actual value will be retained when the operating mode switches from RUN to STOP and
when the power supply is switched off. If the device is started in RUN mode, the
counter relay will continue to work with the non-volatile actual value.

See also

-> Section "Timing and counter relay example", page 596
-> Section "CF - Frequency counter”, page 300

-> Section "CH - High-speed counter”, page 307

-> Section "Cl - Incremental Counter”, page 313
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6.1.2.2 CF - Frequency counter

300

General

easyE4 base devices provide 4 frequency counters CExx

CF01...CF04. These high-speed frequency counters are intern- c oM

ally connected with the digital inputs 101...104 and operate inde-| EN ~ OF

pendently of the cycle time. The contacts will switch according SH FB

to the actual value. SL ZE
Qv
QF

Operating principle

For the entire configured measuring interval, the pulses at the input are counted inde-
pendently of the cycle time and are then used to determine the frequency. The number
of pulses counted within the measuring interval is then provided as a value at function
block output QV. Finally, as a result, output QF delivers a value equal to ten times the fre-
quency so that the measurement can be accurate to the decimal place despite the fact
that the value range is of type integer.

This means that the frequency is the value at QF multiplied by 0.1.
F=QF*0.1

The value range cannot be exceeded as the maximum measured value is less than the
value range.

The CF01...CF04 frequency counters are not dependent on the cycle time.
The minimum counter frequency is 0 Hz.

The maximum counter frequency is 5 kHz.

Only square wave signals are permissible.

The mark-to-space ratiois 1:1.

The counter wiring must observe the following digital input assignment:

« 101 counter input for frequency counter CFO1
« 102 counter input for counter CF02
« 103 counter input for counter CF03
« 104 counter input for counter CF04

% Square wave count pulses are required to ensure a 1:1 mark to space
ratio.
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NOTICE

gram.

Avoid unforeseeable switching states.
Switch C, CF, CH, Cl function blocks only at one single point in the pro-

Otherwise, previous counts will be overwritten.

The function block and its parameters

Function block inputs

Description Note

(bit)

EN 1: Activates the function block. The checkbox for the
' Function block release by EN is neces-
sary
parameter must first be enabled

(DWord)

SH Upper Threshold Value Integer value range:
-2,147,483,648 to +2,147,483,647

SL Lower threshold value

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant')

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

) Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands

Bit inputs

Constant 0, constant 1

X

M — Markers

X

RN - Input bit via NET?

X

SN - Output bit via NET (send)?

N - Net marker bit?

nN - NET marker bit2) NET station n

ID: Diagnostic alarm

LE - Output backlight
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Operands Bit inputs
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET
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Function block outputs

Description Note
(bit)
OF Overflow
1:ifQV > SH
FB Fall Below
1:ifQV < SL
ZE Zero
1:ifQV =0
(DWord)
av QV outputs the number of pulses detected per ~ The function block operates in the integer
measuring interval value range from 0...50 000.
QF QF outputs the measured frequency*10. The function block operates in the integer

value range from 0...50 000.

The following formula applies: 10 000 = 1
kHz.

The measurable frequency range is
0...5000 Hz.

Assigning operands

You can assign the following operands to the function block outputs that are numeric
outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| — Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — OQutput bit via NET (send)? SN - Output
bit via NET (send)

>

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Example with CFO1 with 50 Hz at the input

There is a square wave signal with a frequency of 50 Hz at device input [01. Outputs QV
and QF of function block CFO1 will have the following values depending on the chosen
measuring interval:

easyE4 07/22 MN050009 EN Eaton.com 303



6. Function blocks

6.1 Manufacturer function blocks

304

Measuring inter- av QF fan o1
val

0.1s 5 500 50 Hz
0.5s 25 500 50 Hz
1.0s 50 500 50 Hz
2.0s 100 500 50 Hz
5.0s 250 500 50 Hz
10.0s 500 500 50 Hz

Parameter set
Description Note

V! Function block release

by EN is necessary

If this checkbox is enabled, the state of func-
tion block input EN will be evaluated. If the
checkbox is disabled instead, the function
block will be enabled and function block

input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of
the function blocks that are
carried over will be retained.
The parameter will be auto-
matically setto 0 or 1 depend-
ing on the function block.

Parameter display
+ Call enabled

Constants can be edited on the device, as
can function block parameters when using

the EDP programming language.

Measuring interval

Measuring inter- Maximum
val value at QV
0.1s 500

0.5s 2500

1.0s 5000

2.0s 10 000

5.0s 25000

10.0s 50 000

The longer the measuring
interval, the smaller the fre-
quency being measured can
be.

Simulation possible
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Other
Signal diagram

1

Fig. 166: Signal diagram of frequency counter

1: One of the device inputs 101 to 104

2: Upper threshold value SH

3: Lower threshold value SL

4: Enable CF..EN

5: Function block output (N/O) OF: Upper threshold value exceeded

6: Function block output (N/O) FB: Lower threshold value undershot.

7: Function block output (N/O) ZE: If actual value equal to zero

8. tg: gate time ( = measuring interval) for the frequency measurement

The first measurements are made after the function block input EN enable signal has been activated.
After the gate time has expired, the value is output at the block outputs QV and converted to QF. The
contacts OF, FB and ZE are set in accordance with the measured frequency. If the EN enable signal is
removed, the output value is set to zero.

Retention

The frequency counter does not have any retentive actual values since the frequency is
continuously remeasured.
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See also
—> Section "C - Counter Relay", page 294
-> Section "CH - High-speed counter”, page 307
-> Section "Cl - Incremental Counter", page 313
-> Section "Timing and counter relay example®, page 596
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6.1.2.3 CH - High-speed counter

CH function blocks can be used to quickly count rising edges forward and backward.
You can set a lower and higher limit as comparison values for the high-speed counter
function block, as well as a start value.

There are four high-speed counters available.

% Square wave count pulses are required to ensure a 1:1 mark-to-space
ratio.

The maximum count frequency is 5000 Hz.
% Note that the digital inputs |1 to |4 are permanently assigned to the fre-
guency counter function blocks provided:
« |1: Counter input for counter CHO1.
« 12: Counter input for counter CHO02.
« 13: Counter input for counter CH03.
« 14: Counter input for counter CHO4.

General
easyE4 base devices provide 4 high-speed counters CHuxx
C_H
The high-speed up and down counters are internally hard- D_ FB
wired with the digital inputs 101...104 and operate inde- gg gg
pendently of the cycle time. SH Qv
SL
sV

Operating principle

The contacts will switch according to the actual value. The appropriate function block
outputs switch according to the actual value determined. The counter relays enable a
preset start value to be defined at the SV input.

Only square wave signals are permissible.
The mark-to-space ratio is 1:1.
The counter wiring must observe the following digital input assignment:

« 101 Counter input for the CHO1 counter relay
« 102 counter input for CHO2 counter relay
« 103 counter input for CHO3 counter relay
« 104 counter input for CH04 counter relay
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NOTICE

Avoid unforeseeable switching states.

Switch C, CF, CH, Cl function blocks only at one single point in the pro-
gram.

Otherwise, previous counts will be overwritten.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
i Function block release by EN
is necessary
parameter must first be enabled
D_ Count direction
0: up counting
1: down counting
SE The starting value at SV is applied
whenever there is a rising edge at
this input
RE Reset
1. QV=0
(DWord)
SH Upper Threshold Value Integer value range:
SL Lower threshold value -2,147,483,648 to +2,147,483,647
SV Start value (Pre Set)

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

[l Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:
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Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Qutput backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET

Function block outputs

Description Note
(bit)
OF Overflow OF=1, if the actual value is greater
1:ifQV = SH than or equal to the upper
threshold value;
FB Fall below FB=1, if the actual value is less
1:ifQV < SL than or equal to the lower
threshold value;
CcY Carry If the value range is exceeded,

1: if QV > value range the switch contact switches to
status 1 for one cycle per rising
edge detected. The function block
retains the value of the last valid
operation before the contact CY is
set.

ZE Zero
1:ifQV =0
(DWord)
av Current counter value in RUN mode  Integer value range:

-2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW - Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB

2 Only on projects with > 2 base devices on NET
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You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Qutput backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

v Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other

Signal diagram

1

Fig. 167: Signal diagram High-speed counter

Legend for Figure

1: One of the 101 through 104 device inputs

2: Upper threshold value SH.

3: Start value SV.

4: Lower threshold value SL.

5: Count direction, coil CH...D

6: Transfer start value, coil CH..SE.

7: Reset coil CH...RE

8: Contact (N/O) CH..OF: Upper limit threshold reached or exceeded.

9: Contact (N/O) CH..FB: Lower threshold value reached or undershot.

10: CH..ZE =1, if actual value is zero.

11: CH..CY =1, if the value is out of range
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* Range A:
— The counter range has the value zero.

— The contacts CH..ZE (actual value equal to zero) and CH..FB (lower threshold value undershot) are act-
ive.

— The counter receives pulses and increases the actual value.

— CH..ZE drops out as well as CH..FB after the lower threshold value is reached.

* Range B:

— The counter relay counts upwards and reaches the upper threshold value.

The contact “upper threshold value” CH...OF becomes active.

* Range C:

—The coil CH..SE is briefly actuated and the actual value is set to the start value.

The contacts go to the respective position.

* Range D:

— The counting direction coil CH..D_ is actuated. If counting pulses are present, downward counting is
initiated.

— If the lower threshold value is undershot, the contact CH..FB becomes active.

* Range E:

—The reset coil CH..RE is activated. The actual value will be set to zero.

—The contact CH...ZE is active.

*Range F:

— The actual value goes outside the value range of the counter relay.

— The contacts OF, FB, ZE become active according to the direction of the values (positive or negative).
Retention

Counter relays can be operated with retentive actual values. You can select the number
of retentive counter relays in easySoft 8 Project view/System settings tab. The retentive
actual value will require 4 bytes of memory space. If a counter relay is retentive, the
actual value will be retained when the operating mode switches from RUN to STOP and
when the power supply is switched off. If the device is started in RUN mode, the
counter relay will continue to work with the non-volatile actual value.

See also

—> Section "C - Counter Relay", page 294

-> Section "CF - Frequency counter”, page 300

-> Section "Cl - Incremental Counter", page 313

-> Section "Timing and counter relay example®, page 596
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6.1.2.4 CI - Incremental Counter

Cl function blocks can be used to quickly count rising and falling edges forward and

backward. This counting is independent of the cycle time.

You can set a lower and higher limit as comparison values for the incremental value

counter, as well as a start value.

There are two incremental counters available.

% Square wave count pulses are required to ensure a 1:1 mark to space
ratio.
The signals at channels A and B must have an offset of 90°; otherwise the
count direction will not be detected.

The maximum count frequency is 5000 Hz.
% Note that the digital inputs 11 to 14 are permanently assigned to the incre-
mental counter function blocks provided:
« I1: Counter input for counter Cl01, channel A.
o 12: Counter input for counter Cl01, channel B.
« 13: Counter input for counter Cl02, channel A.
« |4: Counter input for counter Cl02, channel B.

General information

easyE4 base devices provide 2 high-speed incremental encoder ClOx

counters, Cl01 through C102. The high-speed up and down coun- | A% B1t*1)

ters are internally hardwired with the digital inputs 101...102 or EE OF

103...104 and operate independently of the cycle time. RE El?',
SH ZE
SL Qv
sV

Operating principle

Incremental counters interpret rising and falling edges in order to identify the count dir-
ection. The count will be in the direction of the rising and falling edges.

The counter wiring must observe the following digital device input assignment;

101 Counter input for the counter CI01 channel A.

102 Counter input for counter Cl01 channel B

103 Counter input for counter Cl02 channel A

104 Counter input for counter CI02 channel B

The contacts will switch according to the actual value. The appropriate function block

outputs switch according to the actual value determined. The counter relays enable a
preset start value to be defined at the SV input.

Only square wave signals are permissible.
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The mark-to-space ratio is 1:1.

The signals of channels A and B must be offset by 90°. Otherwise the count direction
cannot be determined.

Positive count direction

If the rising edge at channel A is detected before the rising edge at channel B, the
counter will count up. This means that the counter will be incremented by 1 after there
is a rising edge at channel A followed by a rising edge at channel B. The same applies to
the falling edges in sequence at channel A and channel B. The counter relay's result will
be incremented and output at output QV.

A N v v
o | >
L L2 13 4

B LA A Y
| | |
I ! ! -
L ‘ . >
e
- i
90°

Fig. 168: Cl function block counting up; QV=QV+4

Negative count direction

If the rising edge at channel B is detected before the rising edge at channel A, the
counter will count up. This means that the counter will be decremented by 1 after there
is arising edge at channel A followed by a rising edge at channel B. The counter relay's

result will be decremented and output at output QV.
-1 -2 -3 -4

A

v

v

Fig. 169: Cl function block counting down; QV=QV-4

NOTICE

Avoid unforeseeable switching states.

Switch C, CF, CH, Cl function blocks only at one single point in the pro-
gram.

Otherwise, previous counts will be overwritten.

easyE4 07/22 MNO050009 EN Eaton.com



The function block and its parameters

Function block inputs

6. Function blocks
6.1 Manufacturer function blocks

Description Note
(bit)
EN 1: Activates the function black. The checkbox for the
v Function block release by EN
is necessary
parameter must first be enabled
SE The starting value at SV is applied
whenever there is a rising edge at
this input
RE Reset
1. Qv=0
(DWord)
SH Upper Threshold Value Integer value range:
SL Lower threshold value -2,147,483,648 to +2,147,483,647
SV Start value (Pre Set)

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant')

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

) Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands

Bit inputs

Constant 0, constant 1

X

M — Markers

X

RN - Input bit via NET?

X

SN - Output bit via NET (send)?

N - Net marker bit?

nN - NET marker bit2) NET station n

ID: Diagnostic alarm

LE - Output backlight
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Operands Bit inputs
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET

Function block outputs

Description Note
(bit)
OF Overflow OF=1, if the actual value is
1:ifQV>SH greater than or equal to the
upper threshold value;
FB Fall below FB=1, if the actual value is less
1:1fQV < SL than or equal to the lower
threshold value;
CY Carry If the value range is exceeded,
1:if QV > value range the switch contact switches to
status 1 for one cycle per rising
edge detected. The function
block retains the value of the last
valid operation before the con-
tact CY is set.
ZE Zero
1:ifQV=0
(DWord)
av Current counter value in RUN mode ~ The pulses at channel A and

channel B are counted. 2 pulses
are counted per counting period.
Example: 2 pulses at channel A
and 2 pulses at channel B;

value at Cl..QV = 4

31 6 easyE4 07/22 MNO050009 EN Eaton.com



6. Function blocks
6.1 Manufacturer function blocks

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND - NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set
Parameter set Description Note

v Function block T this checkbox is enabled, the state of ~ This parameter ensures that when exist-

release by EN is function block input EN will be eval- ing programs are copied, the func-

necessary uated. If the checkbox is disabled tionality of the function blocks that are
instead, the function block will be carried over will be retained. The para-
enabled and function block input EN will  meter will be automatically setto 0 or 1
not do anything. depending on the function block.

Parameter display  Constants can be edited on the device,
+ Call enabled as can function block parameters when
using the EDP programming language.

Simulation pos-
sible
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Other

Signal diagram

1

’ L]

Fig. 170: Signal diagram High-speed incremental value counter

Legend for Figure

1: One of the 101 through 104 device inputs

2: Upper threshold value SH

3: Start value SV

4: Lower threshold value SL

5: Transfer start value, coil Cl..SE.

6: Reset coil Cl...RE

7: Contact (N/O) CL..OF: Upper limit threshold reached or exceeded.
8: Contact (N/O) CI..FB: Lower threshold value reached or undershot.
9: CI..ZE =1, if actual value is zero

10: CI..CY =1, if the value range is exceeded.
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¢ Range A:

— The counter range has the value zero.

—The contacts Cl..ZE (actual value equal to zero) and CI..FB (lower threshold value undershot) are act-
ive.

—The counter relay receives pulses at 101 and 102 or at 103 and 104 and increments the actual value.
— CI..ZE drops out as well as Cl..FB after the lower threshold value is reached.

* Range B:

— The counter relay counts upwards and reaches the upper threshold value.

The “upper setpoint value reached” contact Cl..OF becomes active.

¢ Range C:

—The coil CI..SE is briefly actuated and the actual value is set to the start value.

The contacts go to the respective position.

* Range D:

— The counter relay receives pulses at 102 or 104 and decrements the actual value. The function block
counts down.

— If the lower threshold value is undershot, the contact Cl..FB becomes active.

* Range E:

—The reset coil Cl..RE is activated. The actual value will be set to zero.

—The contact Cl..ZE is active.

*Range F:

— The actual value goes outside the value range of the counter relay.

—The contacts OF, FB, ZE become active according to the direction of the values (positive or negative).
Retention

Counter relays can be operated with retentive actual values. You can select the number
of retentive counter relays in easySoft 8 Project view/System settings tab. The retentive
actual value will require 4 bytes of memory space. If a counter relay is retentive, the
actual value will be retained when the operating mode switches from RUN to STOP and
when the power supply is switched off. If the device is started in RUN mode, the
counter relay will continue to work with the non-volatile actual value.

See also

—> Section "C - Counter Relay", page 294

-> Section "CF - Frequency counter”, page 300

-> Section "CH - High-speed counter”, page 307

-> Section "Timing and counter relay example”, page 596
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6.1 Manufacturer function blocks

6.1.3 Arithmetic and analog function blocks

6.1.3.1 A - Analog value comparator

320

An analog value comparator or threshold value switch is used, for example, to compare
analog values or marker contents and switch when defined threshold values are
reached.

General
easyE4 base devices provide 32 analog comparators, A01 Axx
through A32. EN Q1
Analog comparators can be used to compare analog input :; cY
values with a reference value. F1

F2

(o

HY

Operating principle

The following comparisons are available:
Function block input I1 greater than, equal to, or less than function block input 2.

Using the factors F1 and F2 as inputs enables you to amplify and adjust the values of
the function block inputs.

Function block input OS can be used as an offset for input I1.

The HY function block input is used for the positive and negative switching hysteresis of
the input 12.

The contact Q1 switches if the condition of the comparison mode you have selected is
fulfilled.
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox
for the
4 Function
block release
by EN is neces-
sary
parameter
must first be
enabled
(DWord)
I Comparison value 1 Integer value
12 Comparison value 2 range:
F1 Gain factor for 11 (11 = F1 * value) -2,147,483,648 to
Default value = 1 +2,147,483,647
F2 Gain factor for 12 (12 = F2 * value)
Default value = 1
0S Offset for the value at I1,
11 gg = 0S +actual value at I1;
HY Switching hysteresis for value at |2.

To calculate the hysteresis band (dead band) limited by the
upper and lower hysteresis threshold), the function block
takes into account the value HY as well as positive and neg-
ative components.

12 1y = Actual value at |2+ HY,

12 yy = Actual value at 12 - HY);

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

[l Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:
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Operands Bit inputs

Constant 0, constant 1 X

M — Markers X

RN - Input bit via NET? X

SN - Output bit via NET (send)? X

N - Net marker bit? X

nN - NET marker bit? NET station n X

ID: Diagnostic alarm X

LE - Output backlight X

P device buttons X

| - Bitinput X

Q - Bit output X

Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET
Operating modes

Description Note

LT: less than (11 < 12) Less than (11 <12)

EQ: equal to (11 =12) Equal to (11 =12)

GT: greater than (11 > 12) Greater than (11 >12)
Function block outputs

Description Note

(bit)

Q1 Status 1 if condition is fulfilled

(e.g. IT <12 with LT mode active)
ey -2 L N*F1+ 05 <128 -1l=Cr=0  lfanoutofrange

value is indicated

—2 2 F2 HY (2P 1= 0 =0 withCy=1, Q1 wil
- - remain 0.
—2 L2k F2-HY (2% 1= 0r =0

Status 1 if the above permissible value range of the function block
is exceeded.

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| - Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
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Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| — Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

v Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other

Signal diagrams

¥
|

CY

%&%‘%
Fig. 171: Analog comparator signal diagram

Legend for Figure

1: Actual value at 1

2: Setpoint value on 12

3: Hysteresis on HY

4: Switching contact Q1 (N/O contact)

5: Offset for value I1

6: Actual value plus offset

* Range A: Compare I1 greater than 12

— The actual value I1 increases.

— The contact switches when the actual reaches the setpoint value.

— The actual value changes and falls below the value of the setpoint value minus the hysteresis.
—The contact goes to the normal position.

* Range B: Compare I1 less than 12

— The actual value drops.

— The contact switches if the actual value reaches the setpoint value.

— The actual value changes and rises above the value of the setpoint value plus hysteresis.

— The contact goes to the normal position.

* Range C: Compare I1 with Offset greater than 12

— This example behaves as described in Range A. The offset value is added to the actual value.
— Compare I1 equal to 12 The contact switches on.

—IfI1is equal to 12, i.e., if the actual value is equal to the reference value: The contact will switch off.
— If the hysteresis limit is exceeded with the actual value rising.

— If the hysteresis limit is undershot with the actual value decreasing.

* Range D: I1 with offset leaves the permissible value range. The contact CY closes. CY opens as soon
as |1 with offset is once more within the value range.
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Retention

The function block does not recognize retentive data.

Example of a analog value comparator function block when using the EDP pro-

gramming language
[ N0 T AQo1
[0 Y.y [ A — S Q02

Example of an AR configuration on a device display

When using the function block in the circuit diagram for the first time, use 0K to auto-
matically enter the display of function blocks on the device display, as shown in the fol-

lowing figure.
A02 GT +

>1

>F1

>|2

>F2

>0S

>HY

Fig. 172: Parameters on the display

Enter the function block settings here. The display contains the following elements:

A02 Function block: Analog comparator, number 02

GT Operating mode: Greater than

+ Parameter set can be called via the PARAMETERS menu

>I1 Comparison value 1, is compared with the comparison value 2 at
>|2, Value range: -2147483648. .. 2147483647

>F1 Gain factor for >I1 (>11 = >F1. Value)
Value range: -2147483648. .. 2147483647

>[2 Comparison value 2 11, Value range: -2147483648. .. 2147483647

>F2 Gain factor for >12 (12 = >F2. Value) Value range: -2147483648 ...
2147483647

>0S Offset (zero point offset) for the value of >I1 Value range: -
2147483648. .. 2147483647

>HY Positive and negative switching hysteresis for comparison value 12,

Value range: -2147483648. .. 2147483647

See also

-> Section "AR - Arithmetic", page 326

-> Section "AV - Average", page 331

—> Section "CP — Comparator", page 340

-> Section LS - Value scaling”, page 344

-> Section "MM - Min-/Max function", page 349

-> Section "PW - Pulse width modulation®, page 358
-> Section "PM - Performance map ", page 352
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6.1.3.2 AR - Arithmetic

The Arithmetic function block performs all four basic calculations.
The function block is provided with the two Boolean outputs mentioned above for con-
trolling the calculation result that you wire as contacts in the circuit diagram.

General

easyE4 base devices provide 32 alarm function blocks, ARO1 ARXx
through AR32. These function blocks can be used to carry out en AP0 cy
the four basic arithmetic operations: addition, subtraction, mul- :; EE{
tiplication, and division.

Operating principle

The function block will apply the selected arithmetic operation to the values at function
block inputs 11 and 12. If the calculation result exceeds the value range that can be rep-
resented, overflow signal contact CY will close and function block output QV will con-
tain the value of the last valid operation. When the function block is called for the first
time, the value at function block output QV will equal zero.

The function block and its parameters

Function block inputs

Description Note

(bit)

EN 1: Activates the function block. The checkbox for the
v/ Function block release by EN is necessary
parameter must first be enabled

(DWord)

I Operand 1 Integer value range:

12 Operand 2 -2,147,483,648 to +2,147,433,647

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant” X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

[l Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET
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You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit2) NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X
2 Only on projects with > 2 base devices on NET
Operating modes
Description Note
ADD - Adder Adding 2174483647 + 1 = QV contains the last per-
(IM+12=QV) missible value as an overflow has occurred.
The carry bit AR..CY is setto 1.
SUB - Subtracter Subtracting -2174483648 - 3 = QV contains the last per-
(11-12=Qv) missible value as an overflow has occurred.
The carry bit AR..CY is setto 1.
MUL — Multiplier Multiply 1000042 * 2401 = QV contains the last per-
(11 *12=0QV) missible value as an overflow has occurred.
The carry bit AR..CY is setto 1.
DIV - Divider Divide 1024: 0 = QV contains the last permissible
(I1:12=0V) value as an overflow occurred. The carry bit
AR..CYis setto 1.
10:100=0
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Function block outputs

Description Note
(bit)
CcY Status 1 if the above value range is exceeded.
ZE Status 1 if the value of the function block output QV
(the calculation result) equals zero
(DWord)
Qv Current counter value in RUN mode Integer value

range:
-2,147,483,648 to
+2,147,483,647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands

Value outputs

MB, MD, MW — Markers X
NB, NW, ND — NET markers 2 X
NET station n

QA - Analog output X
| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output ~ x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| — Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

i Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
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Description Note

device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Addition example
42 +1000 =1042

2147483647 + 1 = Last valid value before this arithmetic operation, due to overflow
(Carry) AR..CY =1

-2048 + 1000 =-1048
Subtraction example
1134 -42=1092

-2147483648 - 3 = Last valid value before this arithmetic operation, due to overflow
(Carry) AR..CY =1

-4096 - 1000 = -5096
-4096 - (-1000) =-3096
Multiplication example
12x12=144

1000042 x 2401 = Last valid value of this arithmetic operation, due to overflow (Carry)
correctvalue =2401100842 AR..CY =1

-1000 x 10 =-10000

Division example

1024 :256 =4

1024 : 35 =29 (The places after the decimal point are omitted.)

1024 : 0 = Last valid value before this arithmetic operation, due to overflow (Carry)
(mathematically correct “Infinity”) AR..CY =1

-1000:10=-100

1000:(-10) =-100

-1000:(-10) =100

10:100=0

Example of an arithmetic function block when using the EDP programming language

([ AR (] Y Aeean—— AQO1
(07 SN, —— SQ02

Fig. 173: Wiring the contacts
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Example of an AR configuration on a device display

When using the function block in the circuit diagram for the first time, use OK to auto-
matically enter the display of function blocks on the device display, as shown in the fol-

lowing figure.
AR04 ADD +

>|1

>12

Qv>

Fig. 174: Parameters on the device display

Enter the function block settings here. The display contains the following elements:

ARO04 arithmetic Function block:Arithmetic
function block

ADD + Mode:Adder
+ Parameter set can be called via the PARAMETERS menu
>I1 First value is associated with the value at 12 via the arith-

metic operation.

Integer value range:

-2,147,483,648 to +2,147,483,647
>12 Second value;

Integer value range:

-2,147,483,648 to +2,147,483,647
>QVv Supplies the calculation result.

Integer value range:

-2,147,483,648 to +2,147,483,647

See also

-> Section "A - Analog value comparator”, page 320
—> Section "AV - Average", page 331

-> Section "CP — Comparator”, page 340

—> Section "LS - Value scaling", page 344

-> Section "MM - Min-/Max function®, page 349

-> Section "PM - Performance map ", page 352

—> Section "PW - Pulse width modulation®’, page 358
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Only available on easySoft Version 7.10 or higher.

If this function block is not being shown in the leftmost pane in easySoft 8, make sure
that you are using firmware version 1.10 or higher for the project.

General

easyE4 base devices provide 32 average function blocks, AVO01

through AV32. Averaging is a method used to smooth data series, g\lﬂ"é
and is primarily used, for example, to smooth temperatures or pro- = RY
duction data recorded over several hours or days by removing high | T_ E1
frequency components. Please note, however, that this function ﬁE g:
block is not intended for signal smoothing or for controllers —the FT | NO

function block should be used in those cases instead.

Operating principle

The average function block takes the values at function block input I1 and calculates
the corresponding moving average. Every time there is a rising edge at function block
input T_, the value at 11 is read and included in the calculation of the average value.
Meanwhile, the maximum number of values to be included in the calculation must be
specified using function block input NO. If this maximum number is reached, there will
be two possibilities depending on the selected operating mode.

Operating mode One-time mode

When using one-time mode, the function block will stop calculating the average value
when done with the calculation, and function block output RY will be set to 1. This oper-
ating mode is primarily intended for calculating the average of a specific value range at
periodic intervals. Accordingly, it is, for example, suitable for calculating the average
day temperature every day (in which case a value of 24 would be selected for NO). The
maximum absolute erroris 0.5.

Operating mode Continuous mode

When using continuous mode, the function block will continue calculating the average
value with every new rising edge at T_. In this case, the moving average will be cal-
culated for the window defined with NO, with the oldest value being eliminated and the
newest one being added every time there is a rising edge. In other words, this makes it
possible, with every new rising edge, to "look into the past" a number of edges = NO.
Since it is not possible to store all the values in the aforementioned window, the cal-
culation is made with an approximate calculation instead. Please note that, just like with
one-time mode, function block output RY will also be setto 1 in this case as soon as the
number of values NO is reached. This operating mode is suitable, among other things,
for continuously calculating the average value of a temperature for a specific period of
time (and a value of 24 would also be used for NO in this case).

easyE4 07/22 MN050009 EN Eaton.com 331



6. Function blocks

6.1 Manufacturer function blocks

332

The formulas used for the calculations are provided further below.

Even though the average value will be calculated only after the number of values to be
included (NO) is reached, it will already be output at function block output QV during the
startup phase (n < NO).

Please note that the selected number of values to be included (NO) should not be too
large, as the larger NO is, the smaller smoothing factor SF will be, and the less the cur-
rent value at |1 will be taken into account.

The currently calculated average value will be output at function block output QV. Mean-
while, function block output QN will indicate how many values were read at |1 and used
for the calculation.
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Function block inputs

6. Function blocks
6.1 Manufacturer function blocks

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
v Function block release by EN is neces-
sary
parameter must first be enabled
T_ Trigger input
When there is a rising edge at T_, the value at
function block input 11 is taken and used in the
average value calculation.
RE 1: Resets the number of values to be included,
as well as the calculated average value;
QN=0, QV=0, RY=0.
(DWord)
I Input value Integer value range:
-2,147,483,648 to +2,147,483,647
NO Maximum number of values that should be Integer value range:

included when calculating the average value.  0...+2 147 483 647

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant”

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands

Bit inputs

Constant 0, constant 1

X

M — Markers

X

RN - Input bit via NET?

X

SN - Output bit via NET (send)?

N - Net marker bit?

nN - NET marker bit2) NET station n
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Operands Bit inputs

ID: Diagnostic alarm

LE - Output backlight

P device buttons

| - Bitinput

Q - Bit output

X | X | X | X [|Xx<|Xx

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

Operating modes

Description

Note

One-time mode

The average value calculation will be completed

as soon as the specified maximum number of
input values to be included (NO) is reached.

Continuous mode

The average value will be calculated continuously

even if the maximum number of input values to be

included (NO) is reached.

The default setting is one-time mode.
Function block outputs

Description

Note

(bit)

RY 1: The average value calculation has been com-
pleted, since the specified number of input val-

ues to be included has been reached.

E1 Error
1: If the value range for I1 or NO is exceeded.

(DWord)

Qv The current average value Integer value range:
-2,147,433,648 to +2,147,483,647

QN The current number of values that were used in  Integer value range:

the averaging calculation

0...+2 147 483 647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| - Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
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Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| — Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

~y Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

The "Function block release by EN
is necessary" option is enabled by
default.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other

How average values are calculated in the AV function block

For these examples, the maximum number of values used to calculate the average
value (NO) will be 24.

Moreover, the examples use the sample temperature values in the table below and
assume that they were (multiplied by 100) present and measured at function block input
1.

One-time mode

In one-time mode, the moving average is calculated using the following formula:

One-time mode average value CMA(n) = ROUND [CMA, 1 + (IT,— CMA_1)/(n+1)]

CMA(n) = Currently calculated simple moving average
n=1..NO
I1, = Value at function block input I1; e.g., temperature value

Continuous operation

In continuous mode, the smoothing factor is calculated first.

Smoothing factor SF = 2 /(NO+1)

SF = Smoothing factor; value between 0
and 1

NO = Maximum number of values to be
included in the calculation

The average value is then calculated using the formula below:

Continuous operation average value EMA(n) = ROUND [ EMA,_;+SF* (11— EMA, ;)]

EMA(n) = Currently calculated exponential moving average
n=1..NO

SF = Smoothing factor; value between 0 and 1

I1, = Value at function block input I1; e.g., temperature value
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Temperature averaging example
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Fig. 175: Sample curve for hourly temperature measurement, over 7 days

One-time mode

In the example, the average value in one-time mode is calculated for the 24th value /
CMA (23) as follows:

CMA(23) =ROUND [ CMA(22) +11(23) —CMA(22) ]
3+l
CMA(23) =ROUND [ 1889 + (2004 - 1889)/24 ] = ROUND [1893,792] = 1894
Continuous operation
The smoothing factor in the example is SF =2/(24+1) =0.08.
In the example, the average value in continuous mode is calculated for the 24th value:
EMA(23) =ROUND [ EMA(22)+0,08*( 11(23) — EMA(22) ]
EMA(23) =ROUND [ 2035 +0,08* (2004 —2035) |
EMA(23) =ROUND [2032,52 ] =2033
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Tab. 79: Example temperature values

Day  Hour Temperature Total Arithmetic Duration- Once-
Temp Mean value operation operation
20 0 16 16 16.00 16 16
20 1 15 31 15.50 16 16
20 2 15 46 15.33 16 15
20 3 14 60 15.00 16 15
20 4 13 73 14.60 15 15
20 5) 12 85 14.17 15 14
20 6 12 97 13.86 15 14
20 7 13 110 13.75 15 14
20 8 17 127 14.11 15 14
20 9 21 148 14.80 15 15
20 10 23 17 15.55 16 16
20 11 25 196 16.33 17 16
20 12 26 222 17.08 18 17
20 13 27 249 17.79 18 18
20 14 28 277 18.47 19 18
20 15 28 305 19.06 20 19
20 16 27 332 19.53 20 20
20 17 26 358 19.89 21 20
20 18 24 382 20.11 21 20
20 19 23 405 20.25 21 20
20 20 22 427 20.33 21 20
20 21 22 449 20.4 21 20
20 22 21 470 20.43 21 20
20 23 20 490 20.42 21 20
20 0 19 493 20.54 21 -
21 1 18 496 20.67 21 -
21 2 18 499 20.79 21 =
21 3 17 502 20.92 20 -
21 4 17 506 21.08 20 -
21 5) 17 511 21.29 20 =
21 6 17 516 21.50 20 =
Retention

The function block does not recognize retentive data.
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See also

-> Section "A - Analog value comparator”, page 320
-> Section "AR - Arithmetic", page 326

-> Section "CP — Comparator”, page 340

-> Section LS - Value scaling”, page 344

-> Section "MM - Min-/Max function", page 349

—> Section "PM - Performance map ", page 352

-> Section "PW - Pulse width modulation®, page 358
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6.1.3.4 CP — Comparator

This function block is used to compare variables and/or constants with each other.

General

easyE4 base devices provide 32 comparator function blocks CPxx
(Compare) CP01 to CP32. EN LT
Comparators are used to compare variables and constants :; Eg
with each other and output the relationship between them:

Less than/Equal to/ Greater than.

Operating principle

The function block compares values present at the inputs 11 and 12. The following con-
tacts close depending on the comparison result;

o |1 greater than 12, GT contact closes.
« |1 equalto 12, EQ contact closes.
o I1lessthanl2, LT contact closes.

The function block and its parameters

Function block inputs

Description Note

(bit)

EN 1: Activates the function block. The checkbox for the
i Function block release by EN is neces-
sary
parameter must first be enabled

(DWord)

I Comparison reference value Integer value range:

- -2,147,483,648 to +2,147,483,647
12 Comparison value

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

" Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET
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You can assign the following operands to the function block inputs that are bit inputs:

Operands

Bit inputs

Constant 0, constant 1

X

M — Markers

X

RN - Input bit via NET?

X

SN - Output bit via NET (send)?

N - Net marker bit?

nN - NET marker bit? NET station n

ID: Diagnostic alarm

LE - Output backlight

P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

X o[ X X< | X< | X< |X>x

2 Only on projects with > 2 base devices on NET

Function block outputs

Description Note
(bit)
LT Less Than
1if 11 <12
EQ Equal
1if 11 =12
GT Greater Than
1:if 11> 12

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands

Value outputs

MB, MD, MW - Markers

X

NB, NW, ND — NET markers 2
NET station n

X

QA - Analog output

| — Value input of a FB

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output
bit via NET (send)

X

N — Network marker bit?

LE — Qutput backlight
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Assigning operands Bit outputs
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention

The function block does not recognize retentive data.

Example of a comparator function block when using the EDP programming language

The contact of the function block is sent to markers.

Fig. 176: Wiring the contacts
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Example of a CP configuration on a device display

When using the function block in the circuit diagram for the first time, use OK to auto-
matically enter the display of function blocks on the device display, as shown in the fol-

lowing figure.

CP12+
>
>12

Fig. 177: Parameters on the display

Enter the function block settings here. The display contains the following elements:

CP12 comparator Function block: Value comparator, number 12
+ Parameter set can be called via the PARAMETERS menu
>I1 Reference value to which the comparison is made
Integer value range:
-2,147,483,648 to +2,147,483,647
>[2 Comparison value; 12 is compared with |1
Integer value range:
-2,147,483,648 to +2,147,483,647

See also

-> Section "A - Analog value comparator”, page 320
-> Section "AR - Arithmetic", page 326

-> Section "AV - Average", page 331

-> Section "LS - Value scaling", page 344

-> Section "MM - Min-/Max function", page 349

-> Section "PM - Performance map *, page 352

-> Section "PW - Pulse width modulation”, page 358
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General

easyE4 base devices provide 32 value scaling function blocks,

LS01 through LS32.

These function blocks can be used to transfer values from one LSxx
value range to another. More specifically, a value scaling func- EN

tion block will take one of the mathematical relationships you I

have specified and use it to scale the value at input LS..IT in X1
order to then output it, either as smaller value or larger value, at Y1
output LS..QV. The mathematical relationship is based on a X2
straight line defined by the coordinate pairs X1, Y1 and X2, Y2 Y2

(see under “The mathematical relationship is:”).

Qv

A typical application is for the conversion of values for 0...20
mAin4...20 mA.

Operating principle

"EN = 1" starts the function block.
"EN = 0" initiates a reset in which the output QV is reset to 0.

X1 X2

e : o]

[ 1 o |
¥ e (1)  Source range
Fig. 178: Figure: Scaling the input values - reducing

X1 X2 (» Destination range
[p 1 ]
| o Il e |
bl Y2

Fig. 179: Scaling the input values - increasing
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The mathematical relationship is follows:

F=m*X+7T0

ra-ri A2*F1-X1*F2
= yo=

d2-41 A2-X1
m = Gradient

Y0 =Y offset when X =0

X1, Y1 = First value pair

X2, Y2 = Second value pair

g = Straight line with positive gradient

T

Vﬁ 3092 A Joxi1 2 2526 7

Fig. 180: Mathematical interrelationship
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The function block and its parameters

Function block inputs

Description Note

(bit)

EN 1: Activates the function block. The checkbox for the
i Function block release by EN is
necessary
parameter must first be enabled

(DWord) (DWord)

I Input value, value range: 32-hit Integer value range:
-2,147,483,648 to +2,147,483,647

X1 First scale; data point 1 Value range: 32 bits

Y1 Second scale; data point 1

X2 First scale; data point 2

Y2 Second scale; data point 2

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

" Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X |X | X | X | X |Xx
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Function block outputs
Description

Note

(DWord)
av

Integer value range:
-2,147,483,648 to +2,147,483,647

Delivers the scaled input value

Assigning operands

You can assign the following operands to the function block outputs that are numeric
outputs:

Assigning operands

Value outputs

MB, MD, MW — Markers X
NB, NW, ND — NET markers 2 X
NET station n

QA - Analog output X
| — Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Qutput bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinputof a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Interrupt source

Used to select device inputs |1
through 18 as a trigger for the inter-
rupt

Edit interrupt routine

Clicking on the button will open the
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Description Note

interrupt routine in the Programming
view

Simulation possible

Other
Retention

The function block does not recognize retentive data.

Application example LS

An analog pressure sensor |1 in a tank delivers a value ranging from 0 (empty) to 10000
(full). When the cylindrical, upright tank is completely full, it holds 600 liters. The pur-
pose is for the current fill level to be converted to liters. The relationship between the
pressure and the fill level, and accordingly the volume as well, is linear, meaning that an
LS function block can be used.

The parameters would need to be configured as follows: X1=0, X2= 10000, Y1=0,
Y2=600
QV will then deliver the fill level in liters.
See also
—> Section "AR - Arithmetic", page 326
-> Section "AV - Average", page 331
-> Section "CP — Comparator", page 340
-> Section "MM - Min-/Max function®, page 349
-> Section "PW - Pulse width modulation”, page 358
—> Section "PM - Performance map ", page 352
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6.1.3.6 MM - Min-/Max function

General

easyE4 base devices provide 32 Min-/Max function blocks, MM
MMO1 through MM32. EN RY
These function blocks can be used to determine the maximum ET Qm
value and the minimum value of a changing analog value. This E{TE QX
makes it, for example, easy to conveniently determine the mag- 1

nitude of the pressure fluctuations inside a system.

Operating principle

If the function block is enabled, the current value at function block input 11 will be com-
pared with the existing minimum value and maximum value. If the current value falls
below or exceeds these values respectively, it will accordingly be set as the new min-
imum value or maximum value. Only one minimum value and one maximum value will
be stored in the function block at any one time.

Both values will be zero when the measurement starts. Moreover, they can be reset to
zero using the RE input.

You can run the calculation cyclically or only when there are rising edges at function
block input T_. The typical application is monitoring a process value cyclically.

The function block and its parameters

Function block inputs

Description Note

(bit)

EN 1: Activates the function block.

ET Enable trigger Typically, an ET = 0 automatic trigger con-
0: Calculates Min/Max every time the function  figuration is used
block is called; trigger input T_ is deactivated
1: Calculates Min/Max only when there is a
rising edge at T_; trigger input T_ is activated

T_ Trigger input The fastest this can be done is every
Min/Max are calculated when there is arising  second cycle, since a switch from 0to 1
edge at T_, provided that ET =1 isrequired atT_.

RE 1: Sets the internal Min/Max values to 0

(DWord)

I Analog value used for the Min/Max com- Integer value range:
parison -2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block inputs that are numeric
inputs.
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Operands

Value inputs

Constant, imer constant)

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

n Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X
2 Only on projects with > 2 base devices on NET
Function block outputs
Description Note
(bit)
RY Event message signaling that a new minimum  This message will only be displayed for
or maximum value has been entered one cycle
(DWord)
am Minimum value of |1 that was sampled during
the active period
(0 Maximum value of |1 that was sampled during

the active period

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands

Value outputs

MB, MD, MW — Markers

X

NB, NW, ND — NET markers 2

X
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Assigning operands
NET station n
QA - Analog output X

Value outputs

| — Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinputof a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

i Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention
The function block does not recognize retentive data.

See also

-> Section "AR - Arithmetic", page 326

-> Section "AV - Average", page 331

-> Section "CP — Comparator”, page 340

-> Section "LS - Value scaling”, page 344

-> Section "PW - Pulse width modulation", page 358
-> Section "PM - Performance map *, page 352
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6.1.3.7 PM - Performance map
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Only available on easySoft Version 7.10 or higher.

If this function block is not being shown in the leftmost pane in easySoft 8, make sure
that you are using firmware version 1.10 or higher for the project.

General

easyE4 base devices provide 4 performance map function blocks,

PMO01 through PMO04. This characteristic curve function is imple- e
mented by reading the value at function block input I1, looking up ﬁN EL,
the corresponding output value in a reference value table, and out-
putting this output value at function block output QV.

Operating principle

The performance map function block can be used to implement a characteristic curve
function. This characteristic curve function is implemented by reading the value at func-
tion block input 11, looking up the corresponding output value in a reference value table,
and outputting this output value at function block output QV. The reference value table
needs to be filled with at least 2 and at most 32 values for 11 and QV beforehand. If a
value that is not found in the table is present at the function block input, the operating
mode being used will determine which value fits the best and will be output at the func-
tion block output.

An example is used in the following sections in order to illustrate which operating
modes are available and how they interpret the values at the function block input.
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Description Note

(bit)

EN 1: Activates the function block. The checkbox for the
i Function block release by EN is neces-
sary
parameter must first be enabled

(DWord)

I Input value Integer value range:

-2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant!)

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

) Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET
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Operating modes

The operating mode will decide on the output value if the value at function block input I1
does not match one of the |1 values in the reference value table exactly.

Description

Interpolating The average value between the next higher and
next lower value for |1 in the reference value table
will be output at function block output QV.

Next higher value The function block will look for the next higher
value for 11 in the REFERENCE value table and out-
put the corresponding assigned value at function
block output QV.

Next lower value The function block will look for the next lower
value for 11 in the REFERENCE value table and out-
put the correspanding assigned value at function
block output QV.

Nearest value The function block will look for the nearest value
for 11 in the REFERENCE value table and output the
corresponding assigned value at function block out-
put QV. If the value at I1 is exactly in the middle
between two reference values in the table, the
higher value will be output.

Function block outputs

Description Note
(bit)
E1 Error
1. 1f QV exceeds the value range
(DWord)
Qv Output value determined from the reference Integer value range:

value table based on input value I1. -2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs

M — Markers X

SN — Output bit via NET (send)? SN - Output ~ x
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Assigning operands Bit outputs
bit via NET (send)

N — Network marker bit? X

LE — Qutput backlight X

Q - Bit output X

| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

v Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

The "Function block release by EN
is necessary" option is enabled by
default.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other
Retention

The function block does not recognize retentive data.

PM function block example: How the operating mode affects the results

Say that the following characteristic curve needs to be implemented using the PM func-
tion block. To do this, 32 mapped values are defined in the reference value table.

av *
5

1 2 3 4 5 =] 7 8 ] 10 1 12 13 14 15 1w n

Fig. 181: Example of a characteristic curve for the PM function block

Example of a reference value table in which QV values are mapped to I1 values

n av
1 0 0
2 2 2
3 4 3
4 8 4
5 16 5
31 26 10
32 30 12

The following table shows how the operating mode affects the values at function block
output QV if the characteristic curve from the example is implemented using the defined
reference value table. With the following values at the function block input:

Value Value at QV as a function of the oper-
ath ating mode

1 Interpolating: 1
Next higher value: 2
Next lower value: 0
Nearest value: 2

3 Interpolating: 3
Next higher value: 3
Next lower value: 2
Nearest value: 3

5 Interpolating: 4
Next higher value: 4
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atl1

Value at QV as a function of the oper-
ating mode

Next lower value: 3
Nearest value: 3

Interpolating: 4
Next higher value: 4
Next lower value: 4
Nearest value: 4

2]

Interpolating: 11
Next higher value: 12
Next lower value: 10
Nearest value: 10

See also

6. Function blocks
6.1 Manufacturer function blocks

-> Section "A - Analog value comparator”, page 320
—> Section "AR - Arithmetic", page 326
-> Section "AV - Average", page 331

-> Section "CP — Comparator”, page 340
—> Section LS - Value scaling”, page 344

-> Section "MM - Min-/Max function”, page 349
-> Section "PW - Pulse width modulation”, page 358
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6.1.3.8 PW - Pulse width modulation
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General

easyE4 base devices provide two function blocks for pulse
width modulation PWO01...PW02.
The potential application area for PW function blocks consists

of any application in which an actuator system cannot be

driven with an analog system, but only digitally with ON and PWxx
OFF states instead. EN E1
PW function modules are used primarily to drive easyE4 sV

devices with transistor outputs. PD

However, PW function blocks can also be used with easyE4 ME

devices featuring relay outputs. Due to the relay's ON and OFF
times, a longer period duration and a longer minimum on dur-
ation should be selected than for easyE4 devices with tran-
sistor outputs.

Operating principle
The period duration of the signal stays constant. You define the period duration at the

PD input. The PW function block generates a rectangular function signal with an on and
off duration. This on duration is proportional to the manipulated variable at input SV.

You can also define the minimum on duration at the ME input.
A hardware output is assigned to each function block:
PWO01 ->Q01, PW02 -> Q02

The function block causes the direct output of the calculated value at the hardware out-
put.
9 If you use a PW function block with its permanently assigned

Q1 or Q2 output, you shouldn't make any additional asso-

ciations of these outputs in the program.

A status change at Q1 or Q2 that is caused by the circuit dia-

gram is suppressed in favor of the higher priority status change

caused by the function block.

DANGER

UNFORESEEABLE SWITCHING STATES AT OUTPUT

When using the PW function block, strictly observe the separate assign-
ment of the outputs if other hardware-dependent function blocks are
used, such as the PO function block.

If this is not observed, unforeseeable switching states may occur at the output con-
cerned.
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Function block inputs

6. Function blocks
6.1 Manufacturer function blocks

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
0: Qutput Q1 or Q2 switches to a state of 0. w7y Function block release by EN is neces-
sary
parameter must first be enabled
(DWord)
SV Manipulated variable Value range: 0 ... 4095
Value range: 0 to 4095 (12 bit) of this value
range corresponds to 0...100% of the period No signals are output at Q1 and Q2 if SV=0
duration. or
pulse width < ME, and the output con-
cerned will stay at 0.
PD Period duration [ms] Value range: 0...65535
When the value is 0, no pulses are output at
01 and Q2.
The minimum period duration for a easyE4
device with transistor outputs is 5 ms.
(the resulting max. frequency is 200 Hz).
ME Minimum On duration [ms] Value range: 0...65535

= Minimum off duration
In the case of electronic load relays, a min-
imum on duration of 0 can be configured.

The shortest on and off durations or pulse
width for devices with transistor outputs are
0.1 ms. These times are determined by the
electronics to a very large extent.

For easyE4 device relay outputs and for con-
tactor control systems, a minimum on duration
of 300 ms is recommended.

Computationally, the value

range is limited: 0 to 32767;

otherwise, there will be a fault scenario,
since pulse width < ME or

off duration < ME.

Manipulated variable SV

The value range from 0 to 4095 of the manipulated variable SV corresponds to 0 to
100% of the period duration.

If you wish to control the pulse duration with the DC.. PID controller, you can associate
the DC..QV output directly with the input PW..SV. This kind of application does not
require any scaling since the DC..QV covers the same value range between 0 and 4095.

If the actual value specified via SV for the pulse duration is shorter than the minimum on
duration, the output at Q1 or Q2 is accordingly 0, (OFF). The status of the PW..E1 contact
must be observed.
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If the off duration of the pulse at the output is shorter than the minimum off duration, Q1
or Q2 will remain in a state of "1" (ON). The status of the PW..E1 contact must be
observed.

Parameter limits for period duration and minimum ON duration
Tab. 80: Parameter limit values for period duration and minimum on duration

Period duration Minimum On dur- Note

[ms] ation [ms]
Basic device
EASY-E4-UC-... Min. 5 min. 0.1" Period duration
EASY-E4-DC-... Max. 65535 Max. 65535 When the value is
EASY-E4-AC-... 0, no pulses are out-

put at Q1 and Q2.
minimum contact
closing time

Can be selected
within the valid lim-
its

1) For devices with transistor outputs

Minimum period duration PD
The minimum period duration is 5 ms.
Minimum on duration ME = Minimum off duration

If the calculated on duration pulse width is shorter than the minimum on duration ME, a
pulse will not be output at Q1/Q2.

If the calculated off duration is shorter than the minimum off duration ME, output Q1/Q2
will remain on.

The following applies when driving contactors: Select the shortest possible minimum
contact closing time ME, but make sure it is still longer than the contactor switching
time (300 ms, for example). Select the longest possible period duration in order to
reduce contactor wear. One possible use is a heater controller.

If the duration is below the set minimum on duration or minimum off duration, the
Boolean control output E1 is set to 1. This control output E1 is used for monitoring during
commissioning and does not have to be connected.

Period duration to minimum ON duration ratio

The ratio of the period duration/minimum on duration (PD/ME) determines which per-
centage of manipulated variables have no effect.

Because of this, the minimum on duration must be as short as possible and the period
duration as long as possible so that PD/ME will be as large as possible.

Assigning operands

You can assign the following operands to the function block inputs that are numeric
inputs.
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Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

n Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs

Constant 0, constant 1 X

M — Markers X

RN - Input bit via NET? X

SN - Output bit via NET (send)? X

N - Net marker bit? X

nN - NET marker bit2) NET station n X

ID: Diagnostic alarm X

LE - Qutput backlight X

P device buttons X

| - Bitinput X

Q - Bit output X

Q - Bit output of a FB X

2) Only on projects with > 2 base devices on NET

Function block outputs

Description Note

(bit)

E1 Error output The range limits are checked irrespective
1: if the value is below the minimum on dur-  of the edge change on the Boolean EN
ation or minimum off duration. input.

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW - Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| - Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
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Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Qutput backlight X
Q - Bit output X
| — Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

¥y Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation not possible
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Other
Retention

The function block does not recognize retentive data.

Sample project configuration
PD=40000 ms; ME=300 ms

Tab. 81: Effect of various SV values on pulse width for a specific period duration

Value SV Period duration Duty factor Off duration
PD [ms] ) [ms]
Pulse width
PW [ms]
40000 0 0
40000 0 (ME) 40000 (ME)
35 40000 342 39648
1000 40000 9768 30232
1400 40000 13675 27325
2048 40000 20005 19995
3218 40000 31433 8567
3768 40000 36805 3195
4093 40000 40000 (ME) 0 (ME)

1) For devices with transistor outputs

PW = [SV/4095] - PD

PW = Pulse width (duty factor)
SV = Manipulated variable value
PD = Period duration
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Fig. 184: A constant signal is signaled at the function block output when SV = 3768, ME = 93 ms, PD=1000
ms; E1=1
PD: Pulse duration
PW: Pulse width
ME: Minimum on duration, Minimum off duration
See also
—> Section "AR - Arithmetic", page 326
-> Section "AV - Average", page 331
-> Section "CP — Comparator", page 340
—> Section "LS - Value scaling", page 344
-> Section "MM - Min-/Max function’, page 349
—> Section "PM - Performance map ", page 352
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6.1.4 Open-loop and closed-loop function blocks

6.1.4.1 DC - PID controller

General
easyE4 base devices provide 32 PID controller function blocks DCxx
DCO1..DC32. en ' L
EP Qv
El QP
ED al
SE Qb
1
12
KP
™
v
TC
Mv

Operating principle

A closed-loop control circuit with a PID controller consists of the following com-
ponents:

« Setpoint (reference variable),

« Actual value (controlled variable),

« System deviation = (setpoint—actual value),

« PID controller,

« Control system (e.g. PTn system),

« Disturbance variables.

The PID controller operates on the basis of the equation of the PID algorithm. According
to this, the manipulated variable Y(t) is the result of the calculation of the proportional
component, an integral component and a differential component.

PID controller equation:

Y(t}= calculated manipulated variable with scan time t

YP(t)= Value of the proportional component of the manip-
Y(t) = YP(t) + YI(t) + YD(1) ulated variable with scan time t

YI{t) = Value of the integral component of the manipulated
variable with scan time t

YD(t)= Value of the differential component of the manipulated
variable with scan time t

Proportional component

The proportional component YP is the product of the gain (Kp) and the control difference
(e). The control difference is the difference between the setpoint (Xs) and the actual
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value (Xi) at a specified scan time. The equation used by the device for the proportional
component is as follows:

Kp = Proportional gain
YP(t) = Kp * [Xsft) - Xi(t)] Xs(t)= SETPOINT value at scan time t

Xi(t)= ACTUAL value at scan time t

Integral component

The integral component Yl is proportional to the sum of the control difference over time.
The equation used by the device for the integral component is as follows:

YI(t) = Kp * Te/Tn * [Xs(t) - Xi(t)] + Y1 (t-1)]

Kp = Proportional gain

Tc = Scan time

Tn = Reset time (also known as integration
time).

Xs(t) = Setpoint with scan time t

Xi(t) = Actual value with scan time t

Yl(t—1)= Value of the integral component of the
manipulated variable with scan time t—1

Differential component

The differential component YD is proportional to the change in the control difference. So

as to avoid step changes or jumps in the manipulated variable caused by the differential
behavior when the setpoint is changed, the change of the actual value (the process vari-
able) is calculated and not the change in the control difference. This is shown by the fol-

lowing equation:

YD(t) = Kp x Tv/Te x (Xi (t-1) - Xi(t))

Kp = Proportional gain

Tc = Scan time

Tv = Rate time of the control system (also
called the differential time)

Xi(t) = Actual value with scan time t

Xi(t-1) = Actual value with scan time t- 1

In order for a PID controller to work, it must be enabled with DC_EN =1. The PID con-
troller will provide manipulated variable QV as an output variable. If the function block
input EN is not active, the entire PID controller will be disabled and reset. The manip-
ulated variable at the QV output will assume a value of 0. Function block inputs DC_EP,
DC_El, and DC_ED all need to be active in order for the proportional term, integral term,
and derivative term to be calculated.
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Example: If only function block input EP and El are activated, the PID controller operates
as a Pl controller.

A deactivation of the [ and D component is linked with a reset. The controller is
assigned parameters with the standard variables Kp [%], TN [0.1 s] and TV [0.1 s].

The device calculates the manipulated variable every time the scan time TC has
elapsed. If the scan time is zero, the manipulated variable is calculated every cycle.

The controller can also be runin UNP and BIP modes, and also controlled in Manual
mode.

Manual mode of the PID controller

A value must be present at the MV function block input in order to set the manipulated
variable directly. If the function block input SE is activated, the value at MV is trans-
ferred directly as manipulated variable QV. This value is present for as long as the
DC...SE function block input is activated or the value at the MV input is changed. If SE is
no longer triggered, the control algorithm is active again.

Extreme changes in the manipulated variable can occur when

the manual manipulated variable is transferred or deactivated.

% If the function block is running in UNI (unipolar) mode, a neg-
ative signed manipulated variable value MV will be output to QV
as the value zero.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block.
EP 1: Activates the proportional term
El 1. Activates the integral term
ED 1: Activates the derivative term
SE 1: Accept manual manipulated variable
(DWord)
I Setpoint Value range: -32768 ... +32767
12 Actual value Value range: -32768 ... +32767
KP Proportional gain Kp [%] Value range: 0 ... 65535

The value 100 corresponds to a KP
(factor) of 1.

TN Reset time Tn [0.1 s] Value range: 0 ... 65535
v Rate time Tv [0.1 s] Value range: 0 ... 65535
TC Scan time = Time between function block

calls. Value range: 0.1 s - 6553.5 s.

If the value 0 is specified, the scan time is

determined by the program cycle time.
MV Manual manipulated variable Value range: -4096 ... +4095
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Description Note

When UNP mode is selected: and neg-
ative values are entered at MV, the func-
tion block returns a zero at output QV.

KP Proportional gain factor

The input KP is used to define a proportional gain factor.
The value <100> corresponds to a KP factor of 1, the value 50 corresponds to a KP of
0.5 etc.

Scan time Tc

The TC input defines the time between the function block calls. Values between 0.1s
and 6553.5s can be defined.
If the TC scantime is set to 0, the program cycle time defines the time difference
between the function block calls. This may cause irregularities in the control response
as the program cycle time is not always constant. The ST (set cycle time) function
block should be used to set a constant program cycle time, please refer to=>"ST - Set
cycle time", page 539.
% A combination of two devices easyE4 is ideal for applications

requiring lengthy calculations or visualizations such as PID

closed-loop control tasks with the PID controller and also visu-

alization functions at the same time.

In these kinds of applications, move the time consuming cal-

culations to a second device, possibly without an integrated dis-

play, which you can connect via NET.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant” X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
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Operands Bit inputs
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit?) NET station n X
ID: Diagnostic alarm X
LE - Qutput backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bitoutput of a FB X
2 Only on projects with > 2 base devices on NET
Operating mode
Description Note
Operating mode
UNP The manipulated variable is output as a  Value range: 0 ... 4095
unipolar 12-bit value. .
BIP The manipulated variable is output as a  Value range: -4096 ... +4095
bipolar 13-hit value.
Function block outputs
Description Note
(bit)
LI 1: if the value range of the medium-voltage is
exceeded.
(DWord)
av Manipulated variable Integer value range
QP Proportional component of the manipulated vari- for operating mode UNP: 0...+4095 (12 Bit)
able for operating mode BIP: -4096...+4095 (13
Can be used for diagnostic purposes Bit)
al Integral component of the manipulated variable
Can be used for diagnostic purposes
ab Differential component of the manipulated vari-
able

Can be used for diagnostic purposes

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands

Value outputs

MB, MD, MW — Markers

X

NB, NW, ND — NET markers 2
NET station n

X

QA - Analog output

| —Value input of a FB

2 Only on projects with > 2 base devices on NET

easyE4 07/22 MN050009 EN Eaton.com

369



6. Function blocks

6.1 Manufacturer function blocks

370

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Qutput backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

¥y Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention

The function block does not recognize retentive data.

Example of a PID controller with the programming method EDP

[ 5 —— u-A DCO2EN
d-A DCO2EP
d-A DCO2EI
v-A DCO2ED

M 52 A DCO02SE

Fig. 185: Wiring the function block coils

The function block coils are activated by markers.

D (2| [ I —— ASM96

Fig. 186: Wiring of the function block contact

The message of the function block is sent to a marker.
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Example of a PID controller configuration on a device display

When using the function block in the circuit diagram for the first time, use OK to auto-
matically enter the display of function blocks on the device display, as shown in the fol-

lowing figure.
DCO02 UNP +

>1

>|2

>KP

>TN

>TV

>TC

>MV

Qv>

Fig. 187: Parameters on the device display

Enter the function block settings here. The display contains the following elements:

DC02 Function block: PID controller, number 02
UNP Operating mode: Unipolar
+ Parameter set can be called via the PARAMETERS menu
>I1 SETPOINT of the PID control: -32768. . .+32767
>12 ACTUAL value of the PID control: -32768...+32767
>KP Proportional gain Kp; 0...65535,
in %; Example: The value 1500 is processed in the function block as 15.
>TN Reset Time Tn: 0... 65535,
in 100 ms; Example: The value 250 is processed in the function block as 25 s.
>TV Rate time TV: 0...65535,
in 100 ms; Example: The value 20 is processed in the function block as 2 s.
>TC Scan Time Tc: 0...65535, in 100 ms
>MV Manual manipulated variable: -4096. .. +4095
av> Manipulated variable:

e unipolar: 0...4095
e bipolar: -4096...+4095

See also

-> Section "FT - PT1-Signal smoothing filter *, page 372
-> Section "TC - Three step controller”, page 392

-> Section "VC - Value limitation ", page 397

—> Section "BC - Block comparison®, page 401

-> Section "BV - Boolean operation”’, page 459

-> Section "PO - Pulse output’, page 377
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General

easyE4 base devices provide 32 PT1 signal smoothing filter function
blocks FT01...FT32.

The function block smoothes noisy signals such as analog input sig-
nals. It operates as a low pass filter.

Operating principle

FTax
EN cY
"1 Qv
TG
KP

The signal to be smoothed is added via input I1. The smoothed output value is trans-

ferred to QV.

EN=1 starts the function block. EN=0 initiates a reset in which the output QV is reset to

0.

You can use the TG input to set the recovery time. This recovery time is the time over
which smoothing will be applied, and it should not be longer than necessary, as signals
will be delayed more than is actually necessary for smoothing. Please note that delays

are an unavoidable side effect of signal smoothing.

The input KP is used to define a proportional gain factor. The input signal I1 is multiplied

with this factor. The value <100> corresponds to a KP of 1.

The PT1 delayed output value is provided at output QV.

If the function block is called for the first time when the device is started or after a
reset, this will result in the delay value being initialized with the input value (the PT1
delay does not start with a value of zero). In other words, the output value at QV will
equal the input value at I1 during the first processing cycle. This will speed up the PT1

starting behavior.

Step response of the function block

The step response of the FT-PT1 function is an e function. After a time t = Tg the nor-

malized output value is 0.63 QV/QVmax.
QV/QV,,y A

o
\

Fig. 188: Response of the FT function block

Output value of the FT-PT1 signal smoothing filter function block, Tangent
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— . — . Tangent

The output value is based on the following equation:

Yit) = [Ta/Tgl - [ Kp - (X(0-Y(1)) ]

Y(t) = Calculated output value at time t
Ta=Scan time (calculated internally)

Ts = Recovery time

Kp = Proportional gain

X(t) = Actual value at time t

Y(t-1) = Calculated output value at time t-1

Scan time

Scantime T, depends on the set recovery time value.

Atrecovery time Tg Internal calculation of the scan time T,
Tg = 1000 ms Tp=10ms
Tg > 1000 ms Tp=Tg/100

Cycle time to scan time

The ratio of cycle time cyc to sampling time Ty should be such that the sampling time is
much larger than the cycle time (by a factor of approximately 10): Ty=10 - tcyc- The
sample time is set indirectly with the value for recovery time Tg (please refer to the
table above).

The following therefore applies: tcyc < Tp.
For applications in which this cannot be fulfilled, the cycle time should be set with the

ST (set cycle time) function block so that the scan time is an integral multiple of the
cycle time.

tCyC-n ZTA

mitn=1,2,3, ...

The function block always works with a scan time that is an integral multiple of the
cycle time. This can cause the set recovery time to be lengthened.
% In the case of time-consuming application scenarios in which,
for instance, a signal smoothing filter and a PID controller are
used and visualization tasks need to be executed sim-
ultaneously, the cycle time may be extended to an extent that
may not be tolerable for controller tasks. In these kinds of
applications, move the time-consuming calculations to a
second device connected via easyNet — please refer to
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The function block and its parameters

Function block inputs

Description Note

(bit)

EN 1: Activates the function block.

(DWord)

I Input value Value range: -32768...+32767

TG Recovery time TG [0.1 s] Value range: 0...65535
The value 10 corresponds to a recovery
time of 1000 ms.

KP Proportional gain Kp [%] Value range: 0...65535

Value range: 0 ... 65535 The value 100 corresponds to a KP
(factor) of 1.
The value 50 corresponds to a KP of 0.5.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

n Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X | X | X | X [|Xx|Xx
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Description Note

(bit)

(" Carry Value range: -32768...+32767
1: If output value QV falls outside the valid
value range.

(DWord)

av Delayed output value Value range: -32768...+32767

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND - NET markers 2 X

NET station n

QA - Analog output X

| — Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Qutput bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinputof a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other
Retention

The function block does not recognize retentive data.

Example of an FT-PT1-signal smoothing filter when using the EDP programming lan-
guage

¥ Ao AFTO1EN
Fig. 189: Wiring the function block coils

Example of an FT-PT1 signal smoothing filter configuration on a device display

When using the function block in the circuit diagram for the first time, use OK to auto-
matically enter the general display of function block parameters, as shown in the figure

on the left. Enter the function block settings here.

FT17 +
>
>TG
>KP
Qv>

Fig. 190: Parameters shown on display

The display contains the following elements:

FT17 signal Function block: Signal smoathing, number 17

smoothing fil-

ter

+ Parameter set can be called via the PARAMETERS menu

>I1 Input value: -32768. .. +32767

>Tg Recovery time: 0... 65535 resolved in 100 ms
Example: The value 250 is processed in the function block as 25 s.

>Kp Proportional gain: 0... 65535 in %; Example: With KP=1500 the function
block performs the calculation with K =15

avs> Output value: -32768 ... +32767, smoothed

See also

—> Section "BC - Block comparison”, page 401
-> Section "BV - Boolean operation®, page 459
-> Section "PO - Pulse output’, page 377

—> Section "TC - Three step controller’, page 392
-> Section "VC - Value limitation ", page 397
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6.1.4.3 PO - Pulse output

General

The DC versions of easyE4 base devices provide 2 pulse output function
blocks, PO01 through P002. These function blocks make it possibly to
quickly output 24 V pulses in order to drive stepper motors. Pulse output
POO01 is hardwired to device output Q1 and PO02 to device output Q2.

Only easyE4 transistor versions support PO pulse output func-

% tion blocks.
—

If you use a PO function block with its hardwired device output gux:

. . .. AC
Q1 or Q2, do not not assign that device output again in the pro- Eﬁ‘ =
gram. Doing so will not have any effect, as a state change by E’E 8‘;

the function block has a higher priority. Es

FO
RF

WARNING £
UNFORESEEABLE SWITCHING STATES AT OUTPUT

When using the PO function block, strictly observe the sep-
arate assignment of the outputs if other hardware-depend-
ent function blocks are used, such as the PW function block.

If this is not observed, unforeseeable switching states may occur at the
output concerned.
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Operating principle

You can use the pulse output function block to generate a defined number of pulses at
device output Q1 or Q2.. This series of pulses is called a pulse train. You can change the
frequency within the pulse sequence. You can generate several pulse sequences in
defined intervals. You can use these pulse trains to control a stepper motor in the three
possible individual sequences: acceleration, operation, and deceleration. The function
block also has Jog mode as well as normal mode.

Each function block is assigned a set device output for the fast pulses:
Function block PO01: -> device output Q01
Function block P002: -> device output Q02

The device outputs Q1 and Q2 used must not be processed again in the circuit diagram.
The reason for this is that the PO function blocks overwrite all other status changes at
the device outputs Q01 and Q02.

A suitable power output stage that is compatible with the stepper motor being used is
required in order to be able to drive the stepper motor.

The step information needs to be fed to the power output stage's input logic. The input
logic for both signals should be optocoupled and process an input voltage of +24V.

The parameter definition for a stepper motor and therefore the function block largely
depends on the rated load to be moved. This defines the framework for the maximum
start and operating frequency.

The function block is active if the EN function block input is actuated. After you have
parameterized the function block, you can actuate the function block input S_. This will
start normal operation. Alternatively, you can also actuate the function block input TP
and start the function block in Jog mode.

Pulse profiles

The PO function block enables very simple pulse profiles to be generated in order to con-
trol a stepper motor with the sequences acceleration [1], operation [2] and braking [3].

In order to do this, a PO function block supplies a user-defined number of square wave
pulses (50% relative ON duration) 11 for normal mode and P1 for jog mode at the per-
manently assigned high-speed device output Q1 or Q2.
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F
O+ 55 -
PF
s |
| 3

55 |

N2 .." 13 | N

n 5 >]

Fig. 191: Typical pulse profile for a stepper motor in normal mode

n1: Number of acceleration pulses
n: Total number of pulses

n2: Number of pulses for operation
n3: Number of deceleration pulses
QF: Current frequency

FS: start frequency

FO: operating frequency

PF: jog frequency

Start frequency at function block input FS

The maximum start frequency that can be configured depends on the load torque. Enter
a start frequency value that will enable the stepper motor to move the load even at low
speeds. You will normally be able to find information on the maximum start frequency
without taking the load torque into account in the technical data for the motor. When the
load torque is taken into account, the start frequency must only be high enough for the
motor not to lose any pulses during acceleration and not to be driven by the load during
deceleration.
% If the value of FS is set too low, this may cause oscillations

between the motor and the load. Jumps at the start or end of

the positioning section may occur if FS is set too high.

Operating frequency at function block input FO

The maximum operating frequency also depends on the load torque.
The motor generally achieves its maximum power and torque at very low speeds. The
higher the speed, the weaker the motor will be.

Jog frequency at function block input PF

The maximum frequency that the motor should be able to reach in jog mode.
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Number of steps at function block input P1

The number of steps that the motor should be able to execute in jog mode.

Frequency change per step in the acceleration phase RF

During the acceleration phase [1], the motor's step sequence frequency is increased
continuously from the start frequency to the operating frequency.

The frequency change per step is used to define the number of steps that the accel-
eration phase will take with the configured starting and operating frequencies.

Frequency change per step in the braking phase RF

During the deceleration phase [3], the motor's step sequence frequency is decreased
continuously from the operating frequency to the start frequency.

The frequency change per step is used to define the number of steps that the decel-
eration phase will take with the configured starting and operating frequencies.

Number of pulses (total number of pulses) I1

The total number of pulses needs to be configured based on the distance being covered
on the basis of the specified step angle per step.
% In normal operation the function

block will always move a dis-

tance specified by the Total num-

ber of pulses.

This value for the total number of pulses and the calculated number of pulses for the
acceleration and braking sequence are used by the function block to calculate the num-
ber of pulses for the operating sequence [2].

Number of pulses for acceleration and braking

The PO function block automatically calculates the number of pulses required for accel-
eration and braking using the frequency change values FS->F0 and FO->FS you have
set.

You can calculate the number of pulses for the acceleration and braking sequence
using the following equations.

LEO = FE LEO = FE

gz = g %1000 Rgs = g %1000

FO: Operating frequency [Hz]; FS: Start frequency [Hz],

nRRg : Number of pulses in the acceleration sequence
nrpg : Number of pulses in the braking sequence

RF: Frequency change in the acceleration phase [mHz/step]

BF: Frequency change in the braking phase [mHz/step]
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function The checkbox for the
block. i Function block release by EN is necessary
parameter must first be enabled
EN Enable of the function Caution! In normal operation always stop a positioning job via the BR
block on status 1. input.
The operations Start pos- In this case, the step sequence frequency will be reduced according to the
itioning job (S_) or Jog braking ramp and the motor will brake gently.
mode (TP) can be A stop with EN= 0 would cause an abrupt stop of the motor and a possible
executed when the func- loss of the reference point if this would be dragged further by the moved
tion block is enabled. load.
Disable the function
black on status 0.
The function block Reset
is carried out when there
is falling edge from 1 to
0.
S_  The positioning job will As a prerequisite, braking must not be activated (BR=0).
start when there is a When a positioning job is activated, the acceleration, operating and brak-
rising edge. ing phases are executed in succession.
An active positioning job If a positioning job is already activated, a renewed rising edge 0 > 1 at
will be signaled with AC S_ will not cause a new job to be started.
=1.
BR Braking As a prerequisite, jog mode must not be activated (TP=0).
Aborts the ongoing pos- After the positioning job is aborted, the function block now runs the brak-
itioning job when there ing phase, i.e. a delayed mator stop is executed.
is arising edge. The hit output AC is only set to 0 when the braking phase has been com-
pleted.
% The S_ function block input is not evaluated
during the braking phase.
TP Activates the Jog mode Two operating mode are available in Jog mode for diagnostics and test-
on status 1 ing.
The on duration TP =1 1. Positioning with a preset number of steps
determines the type of TP on duration = 0.5 seconds
Jog mode. The motor maves by the number of steps defined at P1.
2. Positioning with a specified jog frequency - manual mode
TP on duration > 0.5 seconds
The motor will be accelerated to the jog frequency set at PF.
The BR function block input is not evaluated
during jog mode.
(DWord)

I

Number of pulses

For the number of pulses, enter the total number of pulses for the entire
sequence, consisting of the three individual acceleration, operation, and
braking phases.

Integer value range:
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Description

Note

0—+2 147 483 647

FS Start Frequency

Integer value range:

0...5000 Hz
FO Operating frequency Integer value range:
0...5000 Hz
RF Frequency change in Integer value range:
the acceleration phase 0...65535
[mHz/step] Value for changing the frequency during the acceleration in 0.001Hz per
step.
Example:
0 = No frequency change
100 = Frequency increased by 0.1 Hz per step
BF Frequency change in Integer value range:
the braking phase 0...65535
[mHz/step] Value for changing the frequency during braking in 0.001Hz per step.
Example:
0 = No frequency change
1000 = Frequency reduction by

1 Hz per step

P1 Number of steps in jog
mode

If you only define a very low number of steps, the start pulse at the TP
function block input must likewise only be very short. Otherwise the func-
tion block will output several pulse sequences that will cause the dis-
tance A to be covered several times. In extreme cases generate short
start pulses at TP using a T... timing relay.

Integer value range:

0...65535

PF Jog frequency

Integer value range:
0...5000 Hz
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You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant!)

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

") Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET
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Function block outputs

Description Note
(bit)
AC 1: Signals an ongoing positioning job
Pulses are output at device output Q1 or Q2.
also during jog mode or during the braking
ramp and also after S_is set to 0.
0: Signals that there is no ongoing positioning
job.
E1 Error output No positioning commands if the function
1: in the event of incorrect parameters, such block detects incorrect parameters.
as: If the function block detects an incorrect
-FO <FS parameter change during an active pos-
(operating frequency < start frequency) itioning job, the step sequence frequency
-PF<FS is reduced according to the braking ramp
(jog frequency < start frequency) and the motor is gently braked to a stop.
(DWord)
av Actual number of steps completed Integer value range:
0...+2 147 483 647
QF Actual output frequency Integer value range:

0...5000 Hz

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET
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Parameter set
Parameter set Description Note

If this checkbox is enabled, the This parameter ensures that
state of function block input EN will when existing programs are
be evaluated. If the checkbox is dis- copied, the functionality of the

v/ Function block release by
EN is necessary

abled instead, the function block function blocks that are carried
will be enabled and function block  over will be retained. The para-
input EN will not do anything. meter will be automatically set
to 0 or 1 depending on the func-
tion block.
Parameter display Constants can be edited on the
+ Call enabled device, as can function block para-

meters when using the EDP pro-
gramming language.

Simulation not possible

Other
Retention

The function block does not recognize retentive data.

Normal mode with signal diagram

For normal mode, specify the number of pulses based on the distance that must be tra-
versed.

In addition, configure the start frequency and the operating frequency as a function of
the load torque and of the motor being used.

Set the slope for the starting and braking ramps by using the corresponding RF and BF
frequency change inputs. The function block will interpret the frequency change para-
meter value as a change in mHz per step. For example RF = 2000 means that the fre-
quency will increase 2 Hz per step during the acceleration phase.

Parameters for normal operation

P Configure the following function block inputs as shown:

o 11 - Number of pulses; e.g. 10000 (value range 0...2147483647)

« FS Start frequency; e.g. 200 Hz (value range 0-5000Hz)

« FO - Operating frequency; e.g. 3000 Hz (value range 0-5000Hz)

« RF - Frequency change per step in the acceleration phase; e.g., 500 mHz/step,
i.e., the frequency is increased 0.5 Hz per step (value range of 0 to 65535)

« BF - Frequency change per step in the deceleration phase; e.g., 2000
mHz/step, i.e., the frequency is decreased 2 Hz per step (value range of 0 to
65535)

P Connect function block inputs EN, S_, and BR to a contact suitable for driving them.
Adding a comment for the selected operands can make the program easier to
understand.

P Switch input EN=1.
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P Start a positioning job with a rising edge at bit input S_.
P Check the acceptance of the job at device output AC.

% The S_ function block input is not evaluated during the braking phase.

FS

QF ; mi

AC

BR

A B C

Fig. 192: Signal diagram for PO pulse output with specified number of pulses for I1 - possible normal
mode phases

EN: Function block input for enable signal

S: Function block input for starting the pulse sequence

FO: Operating frequency,

FS: start frequency,

QF: Current output frequency

m1 = Acceleration phase, m2 = Operating phase, m3 = Braking phase
AC: Positioning job active

BR: Function block input for stopping the pulse sequence

Q1/2: Pulse sequence at the device output Q1 and/or Q2

* Range A: The pulse sequence is present at the device output until the number of pulses defined at I1
has been reached.

* Range B: Activating the function block input BR initiates the braking phase and reduces the frequency
of the pulse sequence.

¢ Range C: Turning off function block input EN causes the device output to immediately turn off the
pulse sequence.
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Jog mode with signal diagram

You can use the PO function block in jog mode for commissioning. You can either start a
positioning job with a specified number of steps P1 or a specified jog frequency PF. The
decisive factor will be whether the on time for TP is TP <0.5 seconds or TP > 0.5
seconds.

Parameters for jog operation

P Configure the following function block inputs:
« FS start frequency; e.g., 200 Hz (value range of 0 to 5000 Hz); the operating fre-
quency is not needed for operation, but for the plausibility check instead.
« RF - Frequency change per step in the acceleration phase; e.g., 500 mHz/step,
i.e., the frequency is increased 0.5 Hz per step (value range of 0 to 65535)
« BF - Frequency change per step in the deceleration phase; e.g., 2000
mHz/step, i.e., the frequency is decreased 2 Hz per step (value range of 0 to
65535)
™ Tomove at the specified jog frequency at function block input PF (e.g., 1000 Hz (o
to 5000 Hz), configure the maximum frequency that the motor should reach in jog
mode.
The jog frequency must be greater than the start frequency: PF > FS; e.g., 1000 Hz.
P To run at the specified number of steps, configure the maximum number of steps
that the motor should carry out in jog mode at function block input P1.
P Connectinputs EN and TP each to a contact suitable for activation.
P Check the acceptance of the job at device output AC.

Jog mode will be executed as described below as a function of the duty cycle at func-
tion block input TP.
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Positioning with a specified number of steps P1 (defined distance)
TP on time = 0.5 seconds

When using this operating mode, set the distance using the number of steps P1.
P Switch the TP input to 1 for a duration < 0.5 seconds.

The motor will start with starting frequency FS, move the set number of steps, and then
stop automatically. The start ramp and deceleration ramp will be ignored in this case.

EN
PF -~ m e

FS+------- ----

QF

=05s =05s =05s

TP

AC \ !

R 113 A AR AR

A B

- -t -

Fig. 193: Signal diagram for jog mode with specified number of steps P1

PF: jog frequency

FS: start frequency

QF: Current output frequency
TP: Jog command

AC: Positioning job active

A: Pulse output until number P1 reached, triggered by TP if on duration = 0.5 sec.
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Positioning with specified jog frequency PF (defined maximum frequency)
TP on time > 0.5 seconds

When using this operating mode, you can control the distance manually by keeping the
state at function block input TP at "1" for a time > 0.5 seconds.

P Switch the TP input to 1 for a duration > 0.5 seconds.

The motor starts moving for the duration of 0.5 s with start frequency FS and is then
accelerated to jog frequency PF with frequency change RF.

™ Endjog mode with TP =0.

Number of steps in jog mode P1 reached

If the number of steps P1 is reached after the deceleration phase ends, device output
Q1/2 will be switched off.

EN
PF |

FS-

QF

TP

AC

Q1/2

Fig. 194: Signal diagram for jog mode with specified jog frequency, P1 after deceleration phase
reached

PF: jog frequency

FS: start frequency

QF: Current output frequency

TP: Jog command

AC: Positioning job active

A: Complete distance if active TP on time is longer than 0.5 sec.

B: During the first 0.5 sec, the distance is traversed with specified start frequency FS.
C: This is followed by the acceleration phase with RF all the way to the jog frequency.
D: Motion continues with jog frequency PF.

E: The deceleration phase is initiated with jog command TP = 0 and the frequency of the pulse
sequence is reduced to the start frequency with BF.
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Number of steps in jog mode P1 not reached:

If the number of steps P1 has not been reached after the deceleration phase ends, the
motor will be driven with start frequency FS until the specified number of steps is
reached. Device output Q1/2 will not be switched off until then.

I
I
I
|
I
| I !
| | }
| | |
| | |
1 l v
| | b
>05s, : : :
TP ! ! L
| 1 b
AC | | b —
WJW““H”M”MM
ll
|
Q1/2 ! !
B' ¢Cc ' Db |ElF
- - -t it
- A -

Fig. 195: Signal diagram for jog mode with specified jog frequency, P1 not reached after deceleration
phase

PF: jog frequency

FS: start frequency

QF: Current output frequency

TP: Jog command

AC: Positioning job active

A: Complete distance if active TP on time is longer than 0.5 sec.

B: During the first 0.5 sec, the distance is traversed with specified start frequency FS.
C: This is followed by the acceleration phase with RF all the way to the jog frequency.
D: Motion continues with jog frequency PF.

E: The deceleration phase is initiated with jog command TP = 0 and the frequency of the pulse
sequence is reduced to the start frequency with BF.

F: Distance after deceleration phase until the specified number of steps P1is reached with start fre-
quency FS.

How the run-on distance (phase F) is determined

P1 and the on time for jog mode TP=1 need to be added to the sample parameters
defined in "Parameters for jog operation."

FS = start frequency =200 Hz

PF =1000 Hz

RF = Acceleration frequency change = 500 mHz/step

BF =Frequency change in the braking phase = 2000 mHz/step
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P1 =Number of steps in jog mode = 6000
TP=1 on duration = 3 seconds

The sample parameters yield the following distance:
A: Complete distance = P1 = Number of steps in jog mode
B: Start phase with FS for 0.5 seconds = 100 steps
C: Acceleration phase with RF=0.5 Hz/step to reach PF-FS=800 Hz = 1600 steps
D: Jog frequency = 1000 Hz with an assumed on time of 3 seconds for TP=1 = 3000
steps
E: Deceleration phase with BF =2 Hz/step to reach PF-FS=800 Hz = 400 steps
F: P1-(B+C+D+E) =6000 - 5100 = 900 steps

The run-on distance (phase F) is 900 steps.
% The BR function block input is not evaluated during jog mode.

Connecting a pulse output function block
Prerequisites

« A control relay with 24 VDC must be selected for the pro-
ject.

Evaluation of a pulse output contact

You can use bit outputs AC (positioning job in progress) and E1 (error) to check whether
a positioning or jog mode job has been activated. You can use error output E1 to check
whether your parameters are correct.

Resetting a pulse output function block

P Toreset (Reset) the pulse output function block, switch the EN bit input from 1to 0

See also

-> Section "BC - Block comparison®, page 401

-> Section "BV - Boolean operation’, page 459

-> Section "FT - PT1-Signal smoothing filter ", page 372
-> Section "TC - Three step controller”, page 392

-> Section "VC - Value limitation ", page 397
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General

easyE4 base devices provide 32 three-step controller function

blocks, TCO1 through TC32.

TC three-step controllers feature three states for the manipulated vari-
able. These states are implemented with two function block outputs
Q1, @2, of which either none or only one can be closed. I1 is the set-
point and 12 is the actual value. X = 11 - 12 yields control deviation X,
which is applied on the actual controller. The controller will then
determine the manipulated variable for function block outputs Q1, Q2.

switch
o [ Q1
H e K ] i | Y
o .
LJ ﬁ ] T Qz
switch

Fig. 196: Three-step controller schematic diagram

I1: Setpoint

12: Actual value

Operating principle

TCxx
EN

12
H1

XH

Q1
Q2

The following timing diagram shows how the three-step controller behaves.

Y(t) SlHfe-

1- Q1
«— - XH F‘

"Af e XH —> X(t)
Qz 1.._

—lH2f

Fig. 197: Timing diagram for three-step controller

W

XH/ -XH: Distance X from switching point
H1: Hysteresis 1 for XH

H2: Hysteresis 2 for -XH

Y(t): Operating points for Q1/ Q2
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Q1: Switch output X = positive
Q2: Switch output X = negative
Operating ranges
« X>XH
Q1 switches one to X < ( XH —H1)
e X<—XH
Q2 switches one to X > -XH + H2

If the switching conditions for Q1 and Q2 are not met, both outputs will be switched off
to 0.
9 Only Q1, or Q1, or neither one can be switched on at any one

time.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function black.
(DWord)
I Setpoint -32768...+32767
12 Actual value -32768. ..+32767
H1 Chaser Hysteresis value 1 0...32767
light on times
H2 Chaser Hysteresis value 2 0...32767
light on times
XH Distance from switching point 0...32767
Contact distance
TC Cycle time 0...65535

In 0.1 ms; value of 10 =1 s. If the value =
0, the function block will go through
every cycle.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.
Operands Numeric inputs
11,12, H1, H2, XH, TC
Constant X
Markers MD, MW, MB X
Analog inputs 1A X
Analog output QA X

Numeric output from a different FB  x

You can assign the following operands to the function block inputs that are bit inputs:
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Operands Bit inputs
EN

Constant 0, constant 1

M — Markers

RN - Input bit via NET

SN _ Output bit via NET (send)
N - Network marker bit

nN - NET station n marker

ID: Diagnostic alarm

LE - Output backlight

| bitinput
Q Bit output from another FB

X X< > X X X X X X |Xx

Function block outputs

Description
(bit)
Q1 Switch output 1
Q2 Switch output 2

Assigning operands

You can assign the following operands to the function block outputs that are bit outputs:
Operands Bit outputs
Q1, Q2

Constant 0, constant 1

M — Markers

RN - Input bit via NET

SN _ Output bit via NET (send)

N - Network marker bit

nN

ID: Diagnostic alarm

LE - display brightness indicators

| bitinput
Q Bit output from another FB

X |X |X X X X X X X |Xx
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Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention

The function block does not recognize retentive data.

Heating and cooling

Actual value I1 (temperature) is higher than setpoint 12, meaning that cooling is

required.

Function block output Q1 =1 switches the cooling system on as soon as (I1-12) > XH.

Actual value I1 (temperature) is lower than setpoint 12, meaning that heating is required.

Function block output Q2 = 1 switches the heating system on as soon as (11-12) > XH

Hysteresis values H1 and H2 determine how long cooling or heating is required and,
accordingly, the cooling/heating energy content.

Y (t

XH
HlI

S R

XH

TC.Q1

X(t)

TC..Q2

1

Fig. 198: Signal diagram for three-step controller
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Level control
The contents of a liquid tank must not fall below or exceed a specific liquid level.

The ACTUAL value (level) is higher than the SETPOINT, meaning that liquid needs to be
drained. Function block output Q1 switches the drain valve on.

The ACTUAL value (level) is lower than the SETPOINT, meaning that liquid needs to be
replenished. Function block output Q2 switches the supply valve on.

Hysteresis values H1 and H2 define how long liquid needs to be drained or replenished.
This also means that they define the volume before draining and after replenishing.

See also
= "FT - PT1-Signal smoothing filter *, page 372
- "VC - Value limitation ", page 397
—>"BC - Block comparison®, page 401
- "BV - Boolean operation”, page 459
- "PO - Pulse output’, page 377
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6.1.4.5 VC - Value limitation

General
easyE4 base devices provide 32 value limitation function VCxx
blocks, VCO1 through VC32.
These function blocks can be used to output values within spe- | EN Qv
cific limits. 11

SH

SL

Operating principle

The lower and upper limits are set using function block inputs SL (Low) and SH (High).
The value at function block output QV will follow the value at function block input I1 as
long as the latter falls within the limits. Values outside of the range will be truncated
accordingly.

EN =0 will carry out a reset and function block output QV will be set to a value of 0.
A I

SH

SL

Fig. 199: Figure: Restriction of the input values to the specified limits.

SL: Lower limit I1: Input function at I1
SH. Upper limit QV: Bounded output function at QV
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
i Function block release by EN is neces-
sary
parameter must first be enabled
(DWord)
I Input value
Integer value range:
SH Upper Threshold Value -2,147,483,648 to +2,147,483,647
SL Lower threshold value

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant” X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit?) NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X |IX | X | X | X |Xx
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Function block outputs
Description

Note

(DWord)
av

Outputs the value at input |1 within the set lim- Integer value range:
its. -2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND - NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinputof a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will nat do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other

Retention
The function block does not recognize retentive data.

See also

—>"DC - PID controller", page 365

->"FT - PT1-Signal smoothing filter *, page 372
- "TC - Three step controller’, page 392
—>"BC - Block comparison®, page 401

- "BV - Boolean operation”, page 459

—->"PO - Pulse output’, page 377
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6.1.5 Data and register function blocks

6.1.5.1 BC - Block comparison
The data block comparator (BC = Block Compare) function block compares two con-
tiguous marker ranges. For this you define the number of bytes to be compared. The
comparison is carried out in byte format for marker types MB, MW and MD.
General

easyE4 base devices provide 32 block comparison function blocks,

BCO1 through BC32. This function block compares values from two BCxx

contiguous marker ranges. Moreover, this comparisoncanbecar- | gy Eq
ried out within the entire marker range (1024 bytes). Addresses " E1
are byte-based, including the range that can only be addressed ':0 Eg

with words or double words (MB513 through MB1024, refer to sec-
tion > Section "Organizing marker ranges”, page 225.

Operating principle

The reference data block starts at the source address specified at input I1. This data
block will be compared with the data block that starts at the destination address spe-
cified at 12. You can use constants or operands, in which case the data value of the oper-
and at runtime will be used as the corresponding address.

The NO input is used to specify the size of the data block (number of elements) in bytes.
In order to ensure that the marker ranges being compared do not overlap, the selected
value should not exceed 512 for NO (number of elements).

% The marker ranges being compared must not overlap!

If the comparison of two data blocks finds that there is no difference between them, the
Boolean output EQ will be setto 1.

The following operands can be used:

o Constant NU

o ACTUAL value ..QV.. of a function block
« Analog input IA.. or analog output QA..
o Timer constant

Example value 0

Avalue <0> at input I1 means that the reference data block for the comparison starts at
MBO1. A value of <100> at 12 means that the target data block for the compare oper-
ation begins at MB101.
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Marker byte example

You wish to compare the content of marker bytes MB11-MB14 with the content of
marker bytes MB381-MB384 (MD96). A value <10> at input 11 means that the ref-
erence data block for the comparison starts at MB11. A value <380> at [2 means that
the destination data block for the comparison starts at MB381.

% Marker addresses are always specified using byte addresses.

% easySoft 8 no longer supports addresses without an offset.

Update

After importing projects created with earlier versions of the programming software
easySoft, check whether the "without offset” address type was used. If it was, you will
need to reprogram the relevant parameters and replace the marker operands with con-
stants.

Offset calculation for addressing marker words
Offset = MW (x-1)*2

Offset calculation for addressing marker double words
Offset = MD (x-1)*4

Parameter error due to incorrect number or offset definition

During the configuration stage already, you can ensure that marker ranges will be
mapped correctly by clicking on the Project/Marker area assignment... menu option.

Bad parameter configurations will be output at program runtime via error outputs E1
through E3.

This type of parameter configuration error will occur, for example, when the number of
elements exceeds the source or destination range or, due to an offset error, the source
or destination range falls outside the available marker range.

Application example
Comparing marker data blocks

1 MB23
12 MB30
NO NU4
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The function block and its parameters

Function block inputs

6. Function blocks
6.1 Manufacturer function blocks

Description Note

(bit)

EN 1: Activates the function block. The checkbox for the
v Function block release by EN is neces-
sary
parameter must first be enabled

(DWord)

I Source address Offset to marker byte MBO1 when using
for the definition one of the afore-
mentioned operands

12 Destination address Offset to marker byte MBO1 when using
for the definition one of the operands
stated in the table

NO Number of elements in bytes to be compared  Integer value range

1...+1024 bytes

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

[l Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit2) NET station n X
ID: Diagnostic alarm X
LE - Qutput backlight X
P device buttons X
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Operands Bit inputs
| - Bitinput X
Q - Bit output X
Q - Bitoutput of a FB X

2 Only on projects with > 2 base devices on NET

Function block outputs

Description Note

(bit)

EQ 1. if the data ranges are identical.

0: if the data ranges are not identical.

E1 Error output The range limits are checked irrespective
1: if the number of elements exceeds the of the edge change on the Boolean EN
source or target range. input.

E2 Error output The range limits are checked irrespective
1. if the source and target range overlap. of the edge change on the Boolean EN

input.

E3 Error output The range limits are checked irrespective

1: if the source or destination range are outside of the edge change on the Boolean EN
of the available marker range (offset error, or ~ input.
input NO is not configured i.e. has the value 0.

EQ Equal
1: if the data ranges are identical.
0: if the data ranges are not identical.

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output ~ x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| — Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set
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Parameter set Description Note

v Function  |fthis checkbox is enabled, the state of func-  This parameter ensures that when exist-

block release  1i0n block input EN will be evaluated. If the ing programs are copied, the func-

by EN is checkbox is disabled instead, the function tionality of the function blocks that are

necessary block will be enabled and function block input  carried over will be retained. The para-
EN will nat do anything. meter will be automatically setto 0 or 1

depending on the function block.

Parameter dis- Constants can be edited on the device, as can

play function block parameters when using the EDP
+ Call programming language.

enabled

Simulation

possible
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Other
Retention

The function block does not recognize retentive data.

Example of a data block comparator BC function block when using the FBD pro-
gramming language
In this example, the goal is to compare two marker ranges with each other for NO=5

marker bytes. The start addresses will be determined at runtime by the values in MB01
and MB02.

For this example, a constant value of <9> is written to MB01 and a constant value of
<19> is written to MBO02. Since the offset is counted starting from marker byte MBO1,
this results in

marker ranges MB10-MB15 and MB20-MB25 being compared.
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7 0001 A
¥ ecot
MBO1 _I 4 EN EQ Qo1
I1 El |
Iz EZ [
ND E3 [—t
MBOZ
5
[> 0002
% D003
g MBO1
|7 0004
19 MBOZ
L

Fig. 200: *.e80 project with circuit diagram BC in FBD

Example of a data block comparator function block when using the EDP pro-
gramming language

[ ABCT1EN

Fig. 201: Wiring the enable coil

BC11E1o

BC11E2s

BC11E3j--------==mnmmmmmmmme- AM 48
BC11EQ-BC11EN-------nnnmemmme-, AM 49

Fig. 202: Wiring the contacts

Example of a function block BC configuration on a device display

When using the function block in the circuit diagram for the first time, use OK to auto-

matically enter the display of function blocks on the device display, as shown in the fol-
lowing figure.
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BC11+
>

>[2
>NO

Fig. 203: Parameters on the display

Enter the function block settings here. The display contains the following elements:

BC11 block Function block: Data block comparator, number 11

compare

+ Parameter set can be called via the PARAMETERS menu

>I1 Start of comparison range 1; the data block with the start address present at
input 11 is compared with the data block with the start address present at
input |2.

>12 Start of comparison range 2

>NO Number of elements to be compared in bytes per range, number: 1 - 383

See also

-> Section "BT - Block transfer", page 409

—> Section "DB - Data function block", page 415
-> Section "MX - Data multiplexer”, page 420
-> Section "RE - Recipe records ", page 424

—> Section "SR - Shift register”, page 430

-> Section "TB - Table function", page 438
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The block transfer function block is used to transfer values from one marker range to
another (copy data). The marker ranges can be overwritten with a particular value (data
initialization). The following marker types can be transferred and overwritten: MB, MW
and MD.

General

easyE4 base devices provide 32 Block Transfer function

blocks BT01...BT32.

The block transfer function copies values from one marker Bﬁm
range to a different, contiguous market range when the CPY EN E1
(copy) operating mode is enabled. The source range and target | T E2
range are allowed to overlap. 1 E3
When the INI (initialization) mode is enabled instead, the func- 12

tion block copies the content of a marker byte to a different, NO

continuous marker range.
The transfer is carried out bytewise.

Operating principle
Data is transferred from the source address specified at function block input 11 to the

destination address specified at function block input I2. The NO input is used to specify
the size of the data block in bytes.

Transfer with offset

The source address for the copy or initialization is specified at function block input I1,
while the destination address is specified at function block input 12. Within this context,
the numeric value of the operand at runtime will be interpreted as the offset to be added
to marker byte MBO1.

Example with a value of “0"

Avalue 0 atinput I1 means that the source data block for the transfer starts at MB01. A
value 10 at 12 means that the destination address for the transfer starts at MB11.

With the offset information you can address marker ranges (for
example MB380), which you can not address when using
marker operands (direct addressing).

Marker bhyte example

You wish to transfer the content of marker bytes MB1-MB4 with the content of marker
bytes MB381-MB384 (MD96). A value 0 at input I1 means that the source data block
for the transfer starts at MB01. A value 380 at |2 means that the destination address for
the transfer starts at MB381.
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Offset calculation for addressing marker words
Offset = MW (x-1)*2

Offset calculation for addressing marker double words
Offset = MD (x-1)*4

Parameter error due to incorrect number or offset definition

Incorrect parameters are indicated whilst the program is running via the E1 - E3 error
outputs.
Parameter errors of this kind occur, for example, if the number of elements to be trans-
ferred exceeds the source or destination range, or when, due to an offset error, the
source and destination range are outside of the available marker range.
% Transfer function blocks always copy or initialize marker bytes,

and never marker words or double words. This transfer beha-

vior does not depend on the values at I1 and |2 (source address

and destination address). You can copy a marker double word,

e.g., MD 12 to MD 96, by copying 4 marker bytes with the func-

tion block.

The function block and its parameters

Function block inputs

Description Note

(bit)

EN 1: Activates the function block. The checkbox for the
v/ Function block release by EN is neces-
sary
parameter must first be enabled

T Triggering the transfer on a rising edge

(DWord)

I Source address Offset to marker byte MB01 when using

for the definition one of the afore-
mentioned operands

12 Destination address Offset to marker byte MB01 when using
for the definition one of the operands
stated in the table

NO Number of elements to be initialized or copied. Integer value range
Operating mode INI: 1...+1024 Byte
Operating mode CPY: 1...+1024 Byte

Assigning operands

You can assign the following operands to the function block inputs that are numeric
inputs.
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Operands

Value inputs

Constant, timer constant')

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

n Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands

Bit inputs

Constant 0, constant 1

X

M — Markers

X

RN - Input bit via NET?

X

SN - Output bit via NET (send)?

N - Net marker bit?

nN - NET marker bit2) NET station n

ID: Diagnostic alarm

LE - Qutput backlight

> | x<

P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

< | >x< | > |x

2 Only on projects with > 2 base devices on NET

Operating modes

Description

Note

INI Initialize

Initializes the destination range with a
byte value that is stored at the source
address. The length of the source range
is fixed at one byte. NO defines the length
of the destination range.

CPY Copy

Copies a data block from a source to a
destination range. NO defines the size of
the data block to be copied.

Copy mode, operating mode = CPY

In Copy mode, the function block copies the complete data range of the size specified at
NO from the source range to the destination range. You specify the start of the source
range and the destination range via |1 (source address) and |2 (destination address).
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Example transfer with offset

Copying a marker data block (2 bytes) with a variable offset definition for the marker
ranges.

The content of the marker bytes MB14 + MB15 are to be copied with a variable offset
that is defined via the output QV of counter relay C3.

I NU14
12 C3
NO NU 2

Initialization mode, operating mode = INI

Ininitialization mode, the function block takes a byte value that is stored at the source
address (input 11) and copies it to a destination range. The destination range is specified
atinput 12, and the length is defined by the value atinput NO. The exact same source
byte value (MB) is then copied to every single byte in the destination range.
% If you select a type MD or MW marker operand as the source

address, the function block always uses the content of the least

significant byte for the initialization. If, for example, you assign

MD 6 to |1, the function block initializes with the content of

marker byte MB21.
Function block outputs
Description Note

(bit)

E1 Error output The range limits are checked irrespective
1. if the number of elements exceeds the of the edge change on the Boolean T_
source or destination range. input. No data blocks are initialized or

copied if an error occurs.

E2 Cannot be evaluated The source and target ranges are
Originally used as an error output in previous  allowed to overlap for a copy operation;
versions and kept due to compatibility reasons. no error message will be generated at E2.

E3 Error output The range limits are checked irrespective

1: if the source or destination range are outside of the edge change on the Boolean T_
of the available marker range (offset error, or ~ input. No data blocks are initialized or
input NO is not configured i.e. has the value 0. copied if an error occurs.

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET
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You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — OQutput bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinputof a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

v Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-

input EN will nat do anything. meter will be automatically set
to 0 or 1 depending on the func-

tion block.

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Parameter display
+ Call enabled

Simulation possible

Other
Retention

The function block does not recognize retentive data.

Example of a configuration for a BT block transfer function block on the device dis-
play

When using the function block in the circuit diagram for the first time, use OK to auto-
matically enter the display of function blocks on the device display, as shown in the fol-
lowing figure.

5;207INI+

>12
>NO

Fig. 204: Parameters on the display

Enter the function block settings here. The display contains the following elements:
BTO07 block transfer Function block: block transfer, number 07
INI Operating mode: INI - Initialize
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+ Parameter set can be called via the PARAMETERS menu

>I1 Start address of source range or initialization markers (MB, MW, MD)
>[2 Start address destination range

>NO Number of elements to be written in bytes per range, number: 1...383

Example of a block transfer function block when using the EDP programming lan-
guage

The trigger coil is connected to a device input.

Fig. 205: Wiring the trigger coil

BT07E10
BTO7E2s
B(7F 3 —— AM 42

Fig. 206: Wiring the contacts

The messages of the function block are sent as a group message to a marker M42.

See also

-> Section "Organizing marker ranges”, page 225
-> Section "Retention function”, page 616

—> Section "BC - Block comparison”, page 401

-> Section "DB - Data function block”, page 415
-> Section "MX - Data multiplexer", page 420

—> Section "SR - Shift register”, page 430

-> Section "TB - Table function", page 438

-> Section "RE - Recipe records ", page 424
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6.1.5.3 DB - Data function block

General

easyE4 base devices provide 32 data function blocks DBxx
DBO01...DB32. EN Qi
This function block makes it possible to copy bytes, words, |T1_ Qv
or double words to an operand for only one cycle.

Operating principle

When there is a rising edge at function block input T_, the value at function block input

I1 will be passed to an operand connected to function block output QV. The operand will

keep that value until the next time it is overwritten,

meaning it can be used, for example, to save reference values for function blocks.

% Note that the data function block only transfers the value in the program
cycle in which it detects a rising edge. When the operand linked with out-
put QV is overwritten by the program after the value is transferred, the
value transferred with the data function block is lost.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
' Function block release by EN is neces-
sary
parameter must first be enabled
T_ A rising edge at this input will transfer the
value of function block input I1 to the operand
connected to QV.
(DWord)
I Value that is transferred to output QV when the  Integer value range:

function black is triggered. -2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant’) X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n
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Operands Value inputs
IA - Analog input X
QA - Analog output X
QV - QV - Numeric output of a FB X

" Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X

M — Markers X

RN - Input bit via NET? X

SN - Output bit via NET (send)? X

N - Net marker bit? X

nN - NET marker bit? NET station n X

ID: Diagnostic alarm X

LE - Output backlight X

P device buttons X

| - Bitinput X

Q - Bit output X

Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET
Function block outputs

Description Note

(bit)

Q1 1: transfer confirmation, if function block out-

put T_is 1.
(DWord)
av Passes the value at function block input I1to  Integer value range:

the operand connected to QV during the pro- -2,147,483,648 to +2,147,483,647
gram cycle in which a rising edge is detected
atT_.

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
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Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| — Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description Note

Parameter set

v Function block release by | this checkbox is enabled, the This parameter ensures that
state of function block input EN will  when existing programs are
be evaluated. If the checkbox is dis- copied, the functionality of the

EN is necessary

abled instead, the function block function blocks that are carried
will be enabled and function block  over will be retained. The para-
input EN will not do anything. meter will be automatically set
to 0 or 1 depending on the func-
tion block.
/| No edge evaluation of T bit
input
Parameter display Constants can be edited on the
+ Call enabled device, as can function block para-

meters when using the EDP pro-
gramming language.

Simulation possible

Other
Retention

Data blocks can be operated with retentive actual values.

To select the number of data blocks, go to Project view/System settings/Retention area.
The retentive actual value will require 4 bytes of memory space. If a data block is retent-
ive, the actual value will be retained when the operating mode changes from RUN to
STOP and when the power supply is switched off. If the device is started in RUN mode,
the data block will continue to work with the actual value stored in non-volatile

memory.
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Signal diagram

]

3 S—

Fig. 207: Signal diagram of data function block

Legend for Figure

1: Value atinput DB..>I1

2: Trigger coil DB...T_

3: Value on DB...QV>

Example of a data function block with programming method EDP

The trigger coil is addressed via the network.

(0] (] T — ADB16T
Fig. 208: Wiring the trigger coil

The output of the data function block DB16Q1 is assigned to the input D02 EN of the text
display function block.

BB 1R e ke AD 02EN
Fig. 209: Wiring of the function block contact

Example of a DB configuration on a device display

When using the function block in the circuit diagram for the first time, use OK to auto-
matically enter the display of function blocks on the device display, as shown in the fol-

lowing figure.
DB16 +

>[1

Qv>

Fig. 210: Parameters on the display

Enter the function block settings here. The display contains the following elements:

DB16 Function block: Data function block, number 16
+ Parameter set can be called via the PARAMETERS menu
>I1 Input value

Integer value range:
-2,147,483,648 to +2,147,483,647
>12 Outputs the value of DB..I1 when triggered.
Integer value range:
-2,147,483,648 to +2,147,483,647
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-> Section "Organizing marker ranges”, page 225
-> Section "BC - Block comparison", page 401

-> Section "BT - Block transfer”, page 409

-> Section "MX - Data multiplexer”, page 420

-> Section "SR - Shift register", page 430

-> Section "TB - Table function®, page 438

-> Section "RE - Recipe records ", page 424

-> Section "Retention function”, page 616
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6.1.5.4 MX - Data multiplexer

420

General

easyE4 base devices provide 32 data multiplexer function MGk
blocks, MX01 through MX32. You can use a data multiplexer to
select a value from eight input values, 11 through I8. The func- EN E1
tion block will then provide this value at output QV for further K Qv
processing. 11

Use input K (channel number) to specify which input will be con-| 12

nected through to the output. Channel number 0 will connect 13

input 11 to QV, while channel number 7 will connect input I8 to 14

av. 15

The MX data multiplexer can be used for the sequential control 16

of up eight to positioning sections that are transferred to the |1 I7

input of the PO Pulse output function block. I8

Operating principle

If there is a signal state of 1 at the EN function block input, the data value of the operand
connected to input Ix will be connected through to output QV. In this case, the value at
function block input K will reference input Ix.

You can change the channel number and accordingly connect a different input value
through to QV even when the EN input is set.

If there is a signal state of "0" at the EN function block input, output QV will be setto a
signal state of "0". The function block will carry out a selection of one out of eight.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
v/ Function block release by EN is
necessary
parameter must first be enabled
(DWord)
K Channel number Integer value range: 0...7
References the function block input you want
(11 through 18).
channel Function Block Input
0 1
1 12

easyE4 07/22 MNO050009 EN Eaton.com



6. Function blocks
6.1 Manufacturer function blocks

Description

Note

i3
14
15
16
[7
18

~N oo, W0N

11...18 Input value

Integer value range:
-2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant”

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit2) NET station n X
ID: Diagnostic alarm X
LE - Qutput backlight X
P device buttons X
| - Bitinput X
Q - Bit output X

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

easyE4 07/22 MN050009 EN Eaton.com

a1



6. Function blocks

6.1 Manufacturer function blocks

422

Function block outputs

Description Note

(bit)

E1 Error output Output QV is reset to 0 if there is a para-
1: with incorrect parameters , if meter error.
0>KorK>7

(DWord)

av Output value of the selected channel Integer value range:

-2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

i Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other
Retention

The function block does not recognize retentive data.

See also
-> Section "Organizing marker ranges", page 225
-> Section "BC - Block comparison®, page 401
—> Section "BT - Block transfer”, page 409
-> Section "SR - Shift register", page 430
-> Section "TB - Table function’, page 438
-> Section "RE - Recipe records *, page 424
-> Section "Retention function®, page 616
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6.1.5.5 RE - Recipe records
Only available on easySoft Version 7.10 or higher.

If this function block is not being shown in the leftmost pane in easySoft 8, make sure
that you are using firmware version 1.10 or higher for the project.

General

easyE4 base devices provide 8 recipes RE01...RE08.

Normally, the word "recipe” is used to refer to a combination of
ingredients with quantities, temperatures, and times that is used to
make a product — especially a food dish. In manufacturing, a Recipe

usually refers to a specific product model or a specific method. and RExx
describes a group of various parameters for the relevant product EN i
or method type. These parameters are in turn filled with concrete T RY
values, which results in one or more data records. NO El
D2
In real-life applications, recipes are used to make it possible to g:
quickly switch between production processes in production sys- D5
tems. The selection is made by the corresponding device operator 3?
on the device screen, and, if necessary, it is also possible to enable D8

the operator to edit parameters for a production process.

Recipes cannot be edited at runtime. Neither the recipe parameters
nor the values in the records can be changed.

Operating principle

When there is a rising edge at T_, the value at function block input NO will be read. NO
determines which record (i.e., which recipe) will be read in the function block and out-
put at function block outputs D1 through D8. A maximum of one recipe with a maximum
of 32 records can be output per function block instance at outputs D1 through D8. Each
record (recipe) consists of eight values.

If there is no value at function block input NO, or if there is a value that addresses a
record that does not exist and the value is applied with T=1, the function block will sig-
nal an error at E1. This error at E1 will then be cleared as soon as there is a correct
value at NO. Please note that the values in a record can only be edited in easySoft 8.

NO Datal Data2 Data3 Data4 Data5 Data6 Data7 Data8
1 1 2 4500 3572 1564389 0967 5447 79

2 100 250 455 3478 34 46 3 44

3 2200 1750 -333 45 55 1750 255 266

4 -6000 21474836 -74836 0 647 232 78 -32999
5 -84987 -31789 -5255 -45 768 235 66 234
32 -89365 -356978 21 -13 34999 -476 35879 637
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% Records cannot be modified at runtime.

Marker linking and input assistance
Only available on firmware version 2.00 or higher.
Only available on easySoft 8 or higher.

The records in a recipe can be linked with markers. As soon as you click on the
Default.../button, an input assistance dialog box will appear so that you can select eight
consecutive values, marker bytes, marker words, or marker double words. You can
also select the start of the operand number. After this, the record will be added to the
recipe as per your selection. You can then edit the record, meaning that a mix of marker
types and values is also possible for a record.

The linked markers will be listed accordingly in the cross-reference list.

They will also be entered accordingly into the marker range mapping — please refer to
—>"Marker range mapping’, page 226 as well.

Recipe - Data Sets - Parameter ‘

RE: |1 w| Comment: | ‘

D Function block release by EM is necessary
Parameter display

+ Call enabled A

o1 D2 D3 D4 D5 D6, D7| D8
1 Preset... 20 30 40 50 600 70 80 90 - +
2 Preset... ME1 MB2 MEB3 MB4 MBS MBE MET MBS - +
3 Preset... MW W2 MW3 MW MWS5 MWE MW7 MWa | - +
4 Preset.. MD1 MD2 MD3 MD4 MD5 MD& MDT MDG | - +
5 Preset... 0 MEB2 MW3 MD4 55 MEE MD1 MBS - +
3 Preset.. +

Fig. 211: Recipe with five records; record 5 contains a mixture of values, marker bytes, marker words,
and marker double words
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
0: Resets all function block outputs. vy Function block release by EN is
necessary
parameter must first be enabled
T Trigger input
When there is a rising edge at T_, the value at
function block input NO will be read. There
must be a valid value at function block input
NO before T is set to 1 — otherwise, the func-
tion block will signal an error at E1.
(DWord)
NO The number of the recipe with the record that ~ Number
should be output at function block outputs D1 of records
through D8. 1...32

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

') Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
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Operands Bit inputs
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X
2 Only on projects with > 2 base devices on NET
Function block outputs
Description Note
(bit)
Q1 1:9f T_=1;
0: if T_=0 or E1=1 or EN=0;
RY 1: The record for the requested recipe with

number NO has been loaded.
0: No recipes are loaded.
0: The value at NO has changed, but the record
for the recipe has not been loaded and is not
present at D1 through D8.

E1 Error
1. If the recipe with requested number NO
does not exist or the value range of NO is
exceeded.
0: As soon as there is a value at NO with
which the record in a valid recipe can be

addressed.
(DWord)
D1...D8 Values in the record of the recipe selected Integer value range:
with NO. -2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW - Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| — Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)
N — Network marker bit? X

LE — Output backlight X
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Assigning operands Bit outputs
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

The "Function black release by EN
is necessary" option is enabled by
default.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Other
Retention

Recipes are parts of the parameter set and are accordingly stored retentively as part of
the project.

See also

—>"BC - Block comparison®, page 401
- "BT - Block transfer", page 409
—>"DB - Data function block", page 415
- "MX - Data multiplexer", page 420
->"SR - Shift register”, page 430

—>"TB - Table function’, page 438
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6.1.5.6 SR - Shift register

430

General

easyE4 base devices provide 32 shift register
function blocks, SR01 through SR32.

These function blocks can be used to shift bits or
double words by one position with every clock
pulse. You can select the BIT or DWORD oper-
ating mode with a parameter. To set the shift dir-
ection, you will need to activate either function
block input FP (forward pulse) or function block
input BP (backward pulse). The values to be
accepted in the shift register are located at dif-
ferent inputs depending on the shift direction and
operating mode.

The shift register has a linear structure. If, for
example, a clock-pulsed bit operation adds a
value is at one end of the register, another value
is dropped at the other end.
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Operating principle
SR function block - shift register (BIT)

A rising edge at FP (ForwardPulse) causes the bit value to be accepted at data input FD
(ForwardData) into the first register field Q1. The original contents of the register fields
are then moved by one field in the direction of the next higher field numbers.

A rising edge at the BP (BackwardPulse) transfers the bit value at the BD (Back-
wardData) data input to the last register field Q8. The original contents of the register
fields are then moved by one field in the direction of the next lower field numbers.
Example: Shift register BIT mode, forward

@ @ © O,
SR...BIT SR...BIT SR...BIT SR...BIT
Shift Register Shift Register Shift Register Shift Register

= | EN 1 | EN 1 | EN 1 EN

— | RE — | RE — | RE 1 RE

— | FP J | FP | FP — | FP

—| FD Qo 1| = q1]1 0| = q1fl0o —|FD Q1) 0
Q|0 Q2|0 021 Q2|0
[FER ] Q3 |0 Q3|0 Q3| 0
Q410 Q4]0 Q410 Q4]0
Q5|0 Q5 | 0 Q5|0 Q5| 0
Q6 |0 Q6 |0 Q6|0 Q6| 0
Q7 |1 Q7|0 Q7 (0 Q7|0
Q8|0 Q8 |1 Q8 [0 Q8]0

0 1

Fig. 212: Shift register SR..: Forwards operation in BIT operating mode

() Initial situation
The "Function block release by EN is necessary" option is enabled.
— SR..EN is not activated, the function block is not active.
— SR..Q7 contains a data bit 1, a 0 is contained in the other register fields.
(@ Transfer of a data bit
— SR..EN is activated, the function block is active.
— SR..FD has the value 1.
— With the forwards pulse from SR..FP the register field SR..Q1 shifts the content of all
register fields one place forwards and accepts the 1 from SR..FD.
(® Transfer of a data bit
— SR..EN is activated, the function block is active.
— SR..FD has the value 0.
— With the forwards pulse from SR..FP the register field SR..Q1 shifts the content of all
register fields one place forwards and accepts the 0 from SR..FD.
(® Resetof the register
— SR..EN is activated, the function block is active.
— Activating SR..RE clears the content of the register.

SR function block - shift register (DWORD)

A rising edge at FP (ForwardPulse) causes the double word value at data input 11 to be
transferred to the first register field D1. The original contents of the register fields are

easyE4 07/22 MN050009 EN Eaton.com 431



6. Function blocks
6.1 Manufacturer function blocks

then moved by one field in the direction of the next higher field numbers. A rising edge

atthe BP (BackwardPulse) transfers the double word value at data input 12 to the last

register field D8. The original contents of the register fields are then moved by one field

in the direction of the next lower field numbers.

Example: Shift register DW mode, backward
O 2 (

2) 3 (@)
SR..DW SR...DW SR..DW SR...DW
Shift Register Shift Register Shift Register Shift Register
= | EN 1 | EN 1 | EN 1 | EN
— | RE — | RE — | RE 1 | RE
] ]

D1:| 0 D1: | 8 D1:| 0 D1:] 0
D2:]18 D2:| 0 D2:|1 0 D2:| 0
D3:10 D3:| 0 D3:| 0 D3| 0
Dd: | 0 D4:| 0 D4: | 0 D4 0
D5:| 0 D5: | 0 D5:| 0 D5:| 0
Dé: | 0 Dé: | 0 De:| 0 Dé:| 0

— | BP D7:| 0 I | BP D7:10 | 1| BP D7:|10 | — | BP D7:] 0

—|>12 D8: (0 10|>2 = D& |10] 52| =2 = D8 |52 —|>2 D8 0

0 8
Fig. 213: Shift register SR..: Backwards operation in DW operating mode

(@ Initial situation
The "Function block release by EN is necessary" option is enabled.
— SR..EN is not activated, the function block is not active.
— SR..D2 contains the value 8, a 0 is contained in the other register fields.
(@ Transfer of value
— SR..EN is activated, the function block is active.
— SR..12 has the value 10.
— With the backwards pulse from SR..BP the register field SR..D8 shifts the content of all
register fields one place back and accepts the 10 from SR..I12.
(® Transfer of value
— SR..EN is activated, the function block is active.
— SR..12 has the value 52.
— With the backwards pulse from SR..BP the register field SR..D8 shifts the content of all
register fields one place back and accepts the 52 from SR..I2.
(® Resetof the register
— SR..EN is activated, the function block is active.
— Activating SR..RE clears the content of the register.
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
i Function block release by EN is neces-
sary
parameter must first be enabled
FP Forward Pulse
Single
Clock input, shift register forward
BP Backward Pulse
Clock input, shift register backward
RE Reset
1 clears the entire output register Q1...08 and
D1...D8.
FD Bit data input, shift register forward
BD Bit data input, shift register backward
(DWord)
I Input value for shift direction forwards Integer value range:
12 Input value for shift direction backwards "2 147,483,648 to +2, 147,483,847

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant” X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
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Operands Bit inputs
nN - NET marker bit2) NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X | X | X | X [|Xx|Xx

Operating modes

Description Note
BIT Marker bit shift operation
DW Marker double word shift operation

The factory setting of this parameter is BIT.

% The operating mode is determined by selecting different
function blocks:
SR - shift register (BIT) or
SR - shift register (DWORD)
and not with the parameters for the function block as is
usually the case.

% If the BIT operating mode is selected, the inputs 11, 12 and
outputs D1-D8 are displayed. They have no function in BIT
mode! If they are assigned operands, these will have no
effect. The wiring of the SR function block (BIT) is carried
out in the circuit diagram.

Function block outputs

Description Note
(bit)
Q1...a8 Output of the bit register fields 1 - 8
(DWord)
D1...D8 Register values for the shift register 1 through  Integer value range:
8 -2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n
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Assigning operands Value outputs

QA - Analog output X
| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)?) SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Note
This parameter ensures that

Description
I this checkbox is enabled, the

v Function block release by

EN is necessary

state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will nat do anything.

when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention

The function block does not recognize retentive data.
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Application example

Different workpieces are moved along a production line with several machining sta-
tions. An operator determines the work required for the individual workpieces, creates
a production code for it and writes it into a shift register. The workpieces reach the
machining stations in this order. When the workpiece is changed, the stations read the
required production steps from their permanently assigned register field. When work-
piece 1 moves to the first station, the forwards pulse input coil SRO1FP and the shift
register SR01 receive production code 01 at input SR111 from the double word marker
MD11. Production code 1 is now at the register field SR01D1 for the first machining sta-
tion which reads it from double word marker MDO1. The finished workpiece is then
transferred to station 2. The shift register accepts the production code 2 for the next
workpiece.

Production code 1 moves one place forwards, as does the remaining register content. It
now stands at register output SR01D2. Double word marker MD02 gets it to production
station 2. The process is repeated for each further workpiece and for each further
machining station until the finished workpieces leave the line.

When using the EDP programming language, the coils are connected in the circuit
diagram:

The enable coil SROTEN is permanently active, the function block is not switched off.

Marker M09 switches the forwards pulse input coil SRO1FP.

A SRO1EN
[V 0 A SRO1FP

Fig. 214: Circuit diagram with EDP programming language for user example 2

SR01 configuration on device display

When using the function block in the circuit diagram for the first time, use OK to auto-
matically enter the display of function blocks on the device display, as shown in the fol-
lowing figure. After defining shift register number 01, you set here the following
parameters:

« The DW operating mode for the double word marker format.
« The double word markers for receiving the production code.

SRO1DW +
>[1 MD11
>12

D1> MDO1
D2> MD02
D3> MDO03
D4>

D5>

D6>

D7>

D8>

Fig. 215: Parameters on the device display
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Enter the function block settings here. The display contains the following elements:

SRO1 shift register Function block: SR shift register, number 01

DW Operating mode: Double word
+ Parameter set can be called via the PARAMETERS menu
>I1 Input value DW forwards:
Integer value range:
-2,147,483,648 to +2,147,483,647
>[2 Input value DW backwards:
Integer value range:
-2,147,483,648 to +2,147,483,647
D1> Register value 1 of the shift register,
Integer value range:
-2,147,483,648 to +2,147,483,647
for all registers
D2> Register value 2
D3> Register value 3
D4> Register value 4
D5> Register value 5
D6> Register value 6
D7> Register value 7
D8> Register value 8
See also

—>"Organizing marker ranges", page 225
-> "Retention function”, page 616

- "BC - Block comparison”, page 401

- "BT - Block transfer", page 409

- "MX - Data multiplexer”, page 420
—>"TB - Table function’, page 438

- "RE - Recipe records ", page 424
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6.1.5.7 TB - Table function

438

General

easyE4 base devices provide 32 table function function blocks, TBix
TB01 through TB32. EN TE

The table function block allows you to easily create and read table WP TF

.. . RF Qv
entries in the form of double words (32 bit). RL QN

You can select a LIFO or FIFO function for read operations. RE
I

A table can contain up to 16 double words.

Operating principle
Writing to a table

The function block is enabled when EN=1. When the function block is enabled and there
is a rising edge at the function block input, the current value at function block input I1
will be added to the table. Every time there is an edge, a double word (32 bits) will be
assigned a value.

Itis permissible to simultaneously activate the module inputs WN and WP with a rising
edge.

Every new table entry will be appended after the last entry until the sixteenth entry is
reached. At the same time, function block output QN will be incremented by 1. QN indic-
ates the current number of entries. If 11 is added successfully, the input value that was
just entered will be output at function block output QV.

Once the maximum number of 16 table entries is reached, no more data will be added to
the table. If you want to keep making table entries in this scenario, you will first need to
clear the entire table with a rising edge at function block input RE. Function block output
QN will be set to 0 in this case.

Reading from the table

A table can be read from the table's beginning or end.

When there is a rising edge at the RF function block input, the oldest value in the table
will be read and output at output QV (FIFO function).

The read operation deletes this value from the table and the actual number of entries is
decremented by 1 at the QN output.

Arising edge at the RL function block input causes the most recent value entered in the
table to be output at QV (LIFO function).

The read operation deletes this value from the table and the actual number of entries is
decremented by 1 atthe QN output.
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Function block inputs

6. Function blocks
6.1 Manufacturer function blocks

Description

Note

(bit)

EN 1: Activates the function block.

The checkbox for the

' Function block release by EN is neces-

sary
parameter must first be enabled

WP Trigger coil

Rising edge: The value at |1 will be added to
the table and output at function block output

QV. QN will be incremented by 1.

RF Trigger coil Read First

Rising edge: The oldest value in the table will
be output at function block output QV (FIFO
function). QN will be decremented by 1 with

each read operation.

RL Trigger coil Read Last

Rising edge: The most recent value in the table
will be output at function block output QV
(LIFO function). QN will be decremented by 1

with each read operation.

RE Reset

Rising edge: The entire table will be cleared.
Function block output QN will be set to 0.

(DWord)

" Input value to be transferred to the table.

Integer value range:
-2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant!)

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

" Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:
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Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X
2 Only on projects with > 2 base devices on NET
The function block and its parameters
Function block outputs
Description Note
(bit)
TE 1: if the table is empty.
TF 1: if the table is full.
(DWord)
Qv Read operation:
The value read from the start or end of the
table.
Write operation: The input value just entered.
QN Current number of table entries Integer value range: 0...16

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output ~ x
bit via NET (send)
N - Network marker bit? X
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Assigning operands

Bit outputs

LE — Output backlight

X

Q - Bit output

X

| - Bitinput of a FB

X

2 Only on projects with > 2 base devices on NET

Parameter set

Configuration/time range

Description

Note

v/ Function block release by EN
is necessary

If this checkbox is enabled, the
state of function block input EN
will be evaluated. If the checkbox
is disabled instead, the function
block will be enabled and function
block input EN will not do any-
thing.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the

device, as can function block para-

meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention

The function block does not recognize retentive data.

Example of a table function when using the EDP programming language

While in the Programming view:

P Position a TB function block on a coil field in your circuit diagram.

[

g

-

In the Properties field window select the required function block number on the Cir-
cuit Diagram Element tab.

Assign a numerical operand to the function block input |1 so that a numerical value
can be transferred.

Connect the coils TBxXEN, TBxxWP, TBxxRF etc. with the contact suitable for
activation.

If required, write a comment for the selected operand.

If you wish to check if a table is full or empty, you must also wire this function block as
a contact.

[ g

[ g
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Position the function block on a contact field and select the same function block
number in the Circuit Diagram Element tab that you have assigned to the coil.
If required, change the switch function of the contact from break to make contact.

441



6. Function blocks
6.1 Manufacturer function blocks

P |f necessary, position the function block on a contact field and associate TBxxTE
(table empty) and TBxxTF (table full) with a Boolean operand suitable for eval-
uation tasks.

Whether you position the function relay first of all in a coil field or contact field or
whether you make the entries in the Parameters tab of a coil or a contact is not import-
ant. Itis only important that you have selected the same function block number if you
also want to configure the same function block.

See also

->"0rganizing marker ranges", page 225
—>"Retention function’, page 616

—>"BC - Block comparison®, page 401
—"BT - Block transfer", page 409
—>"MX - Data multiplexer”, page 420
—>"SR - Shift register”, page 430

—>"RE - Recipe records ", page 424
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6.1.6 NET Function Blocks

6.1.6.1 GT - Get values from NET

General

easyE4 base devices provide 32 function blocks GTO01...GT32 GTxx
(GET). EN Q1
The list of operands and function blocks will only include this func- Qv
tion block if the project view features a NET consisting of at least

two devices.

With function block GT you can poll a 32-bit value from the NET net-
work. The function block automatically fetches the data designated

for itself as soon as itis provided on the NET by another NET station
using PUT function block PT.

Operating principle
The GET function block can be used to read a value from the NET. This value is sent

beforehand by the corresponding PUT function block of another NET station. The sent
value can be the content of a function block output, a marker byte, word or double word.

Each GET function block is assigned exactly one PUT function block in the parameters
for the function block. At runtime, only one single EN enable signal is required, and the
received value will be provided each cycle.

% The SC function block only functions if the NET is running properly.
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The function block and its parameters

Function block inputs

Description Note

(bit)
EN 1: Activates the function block.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

[l Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X

M — Markers X

RN - Input bit via NET? X

SN - Output bit via NET (send)? X

N - Net marker bit? X

nN - NET marker bit? NET station n X

ID: Diagnostic alarm X

LE - Output backlight X

P device buttons X

| - Bitinput X

Q - Bit output X

Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET
Function block outputs

Description Note

(bit)

Q1 1. if a new value transferred from the NET network

is present. Only valid for one processing cycle

(DWord)

av Value received from NET
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Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND - NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands Bit outputs

M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

If this checkbox is enabled, the
state of function block input EN will

v/ Function block release by
EN is necessary

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will nat do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Parameter display
+ Call enabled

NET-ID: The number of the trans-
mitting NET station.

Function Block Input

Value range: 01...08

PT: Number of the transmit function
block (e.g. PT 20) by which the
transmitting NET station puts a
value onto the NET.

Possible function block num-
bers: 01...32

Simulation not possible

To set parameters, follow the steps below:

P Uniquely define the sender providing the value for the GET function block. To do
this, go to Programming view/Get value from the NET parameters tab /Function
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block input section/NET-ID and select the number of the transmitting NET station.
P Select also the number of the transmitting PUT function block from the PT drop-
down menu.
P Connect the QV function block output to an operand to which you want to pass the
received value.

Other
Retention
The function block does not recognize retentive data.

See also

—> Section "PT - Put values to NET", page 447
-> Section "SC - Synchronizing clock via NET", page 451
—> Section "Setting up a NET group”, page 685
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6.1.6.2 PT - Put values to NET

General

easyE4 base devices provide 32 function blocks PT01...PT32 PTxx
(PUT). EN Qi
The list of operands and function blocks will only include this func- | T_ AC
tion block if the project view features a NET consisting of at least I =l
two devices.

These function blocks can be used to pass an operand, which must
not be longer than 32 bits, to the NET. The operand value is trans-
ferred and automatically read by the corresponding GET function
block GT of another NET station.

Operating principle
The operand being transmitted needs to be connected to function block input 11. To do
this, you can use the output from another function block, e.g., an arithmetic function

block. Using a marker double word such as MD1 will make it possible to sim-
ultaneously transmit 32 marker bits, M01 through M32.

To transmit marker bits M01 through M96, you would need three PUT function blocks in
order to transmit marker double words MD1, MD2, and MD3

You can trigger the transmission with a rising edge at function block input T_. In order
for the function block to do another transmission, it would then need to detect another
rising edge.

As an alternative, you can have the device do transmissions that depend on the cycle
time, i.e., by specifying the number of cycles after which the transmission should occur.
This makes it possible to optimize net loads and to transmit values that are not subject
to change as frequently less often.

These options are selected in the parameters for the function block.
% The SC function block only functions if the NET is running properly.
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block.
T Trigger coil
When there is a rising edge, the function block will tem-
porarily save the input value at |1 and pass it to the NET.
(DWord)
I Input value that is to be put onto the NET. Integer value
range:
-2,147,433,648 to
+2,147,483,647

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

" Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X |X | X | X | X |Xx
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Description Note

(bit)

Q1 1. if the status of the trigger coil
PT.T isalso 1.

AC 1: As soon as a transmit job is activ-  This bit output is used for check-
ated, or as soon as one is aborted ing whether the required value
with an error message at output E1. was transferred to the NET.

E1 Error - NET transmission error

1: If the value could not be sent and
the previously set AC output changes
from a state of 1 back to 0.

The output will remain with a state of
1 until a new transmit job is activ-

ated.

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output ~ x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will nat do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
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Description Note

tion block.

/] No edge evaluation of T it  When this checkbox is enabled, the
data will be transmitted to the NET
based on cycle times. It will be
transmitted every nth cycle, where
n can be defined in the parameters
for the function block.

If the checkbox is disabled, manual
transmission triggering with an
edge at function block input T_ will
be required.

input

Write data to NET after each ... Can only be selected if k#] No edge

<n>/cycle evaluation of T bit input is enabled.

Parameter display Constants can be edited on the

+ Call enabled device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation not possible

Other

Retention
The function block does not recognize retentive data.

See also

-> Section "Setting up a NET group", page 685
—> Section "GT - Get values from NET", page 443
-> Section "PT - Put values to NET", page 447
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6.1.6.3 SC - Synchronizing clock via NET

General

easyE4 base devices provide exactly one function block SC01
(Send Clock). SC1
This function block allows you to selectively place the date and EN Q1
time onto the network. All other NET stations accept the date T

and time of the transmitting station and set their device real-
time clock accordingly.

Operating principle

If the function block's trigger coil is activated, the current date, day of the week, and
time of the transmitting station will be sent to the NET network. The transmitting station
will perform this operation as soon as the seconds counter of the device's real-time
clock goes through zero to the next minute. The other stations accept this value. This
process can be repeated as often as desired. In this case, the function block input trig-
ger coil must be changed from a state of "0" to a state of "1" again.

Accuracy of time synchronization

The maximum time deviation between the functional stations is 5 s.
% The SC function block only functions if the NET is running properly.
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block.
T Trigger coil

When there is a rising edge, the function block
will transmit the current date, day of the week,
and time to the NET.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant” X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

[l Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X |IX | X | X | X< |x

452 easyE4 07/22 MNO050009 EN Eaton.com



6. Function blocks
6.1 Manufacturer function blocks

Function block outputs
Description

Note

(bit)
a1

1. If the transmit job has been completed.

Assigning operands

You can assign the following operands to the function block outputs that are numeric
outputs:

Assigning operands

Value outputs

MB, MD, MW — Markers X
NB, NW, ND — NET markers 2 X
NET station n

QA - Analog output X
| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinputof a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will nat do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation not possible
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Other
Retention
The function block does not recognize retentive data.

User example

The trigger pulse is set at 03:32:21 (hh:mm:ss). The other stations are synchronized at
03:33:00. The time is accepted by all stations.

See also

—>"Setting up a NET group", page 685
- "GT - Get values from NET", page 443
—"PT - Putvalues to NET", page 447
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6.1.7 Other function blocks

6.1.7.1 AL - Alarm function block

You can use the alarm function block to send e-mails to specific recipients in a targeted
manner when specific events occur.

General

easyE4 base devices provide 32 alarm function blocks, ALO1
through AL32. One e-mail with a defined subject and a defined
160-character message text can be sent with each function

block. ALK
This means that a maximum of 32 different messages can be EN g:,
sent to any recipient of your choice. The subject and the mes- E1
sage text are both defined in the parameters for the AL function

block.

The program triggers the actual sending.

Operating principle

In order for the e-mails to be sent, the LAN port on a suitable network must be con-
figured and connected.

A rising edge at function block input T_ will cause the message to be sent. In order for
this to work, however, function block output BY must equal to 0.

Message sending starts after each rising edge at T. A maximum of three send attempts
will be made per trigger.

If the e-mail is sent successfully, there will be corresponding feedback signals at BY
and E1. Otherwise, the job will be aborted, also with corresponding feedback signals at
BY and E1.

Deactivating the function block will not result in e-mail sending operation being aborted.

BY will have a state of 1 as long as the job is in progress, preventing any new send jobs
from being accepted. If the send job is not completed successfully, an error will be
signaled at function block output E1 with E1 =1.

The recipients and the e-mail server settings need to be set in the hardware con-
figuration.

To do this, a base device needs to be selected in the Project view and the relevant para-
meters must be configured under the E-Mail tab.

For more information on this topic, please refer to > "Setting up the e-mail function®,
page 717.
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
il Function block release by EN
is necessary
parameter must first be enabled
T_ A rising edge will start the com-

munication job.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

1) Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit?) NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X |IX | X | X [ X |Xx
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Function block outputs

Description Note
(bit)
Q1 1: If function block input EN = 1.
E1 Error output
The send job could not be completed successfully after three attempts.
Cleared if the job is completed without errors or if the EN input is set to
0"
BY BUSY

1: The most recent send job is still in progress.
0: The most recent send job has been completed.

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands Bit outputs

M — Markers X

SN — Output bit via NET (send)? SN - Output ~ x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Parameter set Description

Note

v Function block release T this checkbox is enabled, the state
of function block input EN will be eval-
uated. If the checkbox is disabled
instead, the function block will be
enabled and function block input EN
will nat do anything.

by EN is necessary

This parameter ensures that when
existing programs are copied, the
functionality of the function blocks
that are carried over will be
retained. The parameter will be
automatically setto 0 or 1 depend-
ing on the function block.

/] Web server active as  The web server will be selectively
turned on and off based on AL_EN.
In order for this to work, the web
server must not be permanently

long as there is a state of 1
atinput EN

Turning off the web server saves
processing time
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Parameter set Description

Note

enabled — please refer to = " Activ-
ation by program ", page 693

Parameter display Constants can be edited on the device,
+ Call enabled as can function block parameters when
using the EDP programming language.

Type of information trans-  E-Mail; there are no other options as of
mission this writing

Recipient assignment Used to select one of the three pos-
sible recipient groups. Each recipient
group contains all the detailed inform-
ation required in order to send an e-
mail.

1 recipient group; there are no other
options as of this writing

Each recipient group needs to be
set up in the hardware con-
figuration. To do this, click on "Pro-
ject' — select a base device — click
on the "E-Mail" tab. You can then
configure the e-mail server and
one or more e-mail recipients for
each of the three available groups.

Subject The e-mail's subject
Message text The text must not exceed 160 char-
acters.

Simulation possible

Other
Retention

The function block does not recognize retentive data.

—> Section "Setting up the e-mail function”, page 717

—> Section "BV - Boolean operation", page 459
-> Section "D - Text display", page 463

—> Section "D - Text display editor”, page 473
-> Section "DL - Data logger", page 491

-> Section "JC - Conditional jump”, page 500
-> Section "LB - Jump label", page 505

-> Section "MC - Acyclical Modbus TCP request’, page 507

—> Section "MR - Master Reset ", page 518
-> Section "NC - Numerical converter”, page 533
-> Section "ST - Set cycle time", page 539
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6.1.7.2 BV - Boolean operation

This function block can be used to define logical operators between the input signal and
output signal.

General

easyE4 base devices provide 32 (Boolean operation) function B\xx
blocks, BV01 through BV32. This means that the values at func- EN 7E
tion block inputs BV...I1 and BV...12 will be connected with a M Qv
Boolean operator. This function block can be used to mask spe- 12

cific bits from values, detect bit patterns, or change bit patterns.

Operating principle

This function block makes it possible to apply Boolean operators to bit groups (bytes,
words, or even double words). The size of the parameters at |1 and 12 must be the
same, in which case a bitwise AND, OR, XOR, or NOT operator will be applied to them,
with the result being output at QV.

The function block and its parameters

Function block inputs

Description Note

(bit)
EN 1: Activates the ~ The checkbox for the
function block. v/ Function block release by EN is necessary
parameter must first be enabled

(DWord)

I First value If one operand assumes a negative value, such as -
10 (dec) the processing unit forms the two's com-
plement of the amount.

Example
12 Second value -10 (dec) = 10000000 00000000 00000000 00001010 (bin)

Two's complement = 11111111 11111111 11111111
11110110 (bin) = FFFFFFF6 (hex)
Bit 32 is retained at 1 as a sign bit.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X
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Operands Value inputs
NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

') Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X
2 Only on projects with > 2 base devices on NET
Operating modes
Description Note
AND AND operation
OR OR operation
XOR Exclusive OR operation (XOR eXclusive OR - exclusive OR, either or)
NOT Inverts the individual bits of the value at I1. The inverted value is
shown as a signed decimal value.
Function block outputs
Description Note
(bit)
ZE Zero
1. if the value of the function block output QV (the operation result)
equals zero
(DWord)
Qv Result of the operation

Assigning operands

You can assign the following operands to the function block outputs that are numeric
outputs:
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Assigning operands

Value outputs

MB, MD, MW — Markers X
NB, NW, ND — NET markers 2 X
NET station n

QA - Analog output X
| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will nat do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention

The function block does not recognize retentive data.

Example 11 AND 12 = QV

decimal binary
M1 13219 0000 0000 0000 0000 001100111010 0011
2 57193 0000 0000 0000 0000 1101 11110110 1001
Qv 4897 0000 0000 0000 0000 0001 00110010 0001
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Example 11 OR 12 = QV

decimal binary
11 13219 0000 0000 0000 0000 00110011 10100011
2 57193 0000 0000 0000 0000 1101 11110110 1001
Qv 65515 0000 0000 0000 00001111 11111110 1011

Example 11 XOR 12 = QV

decimal binary
1 13219 0000 0000 0000 0000 0011 0011 10100011
12 57193 0000 0000 0000 0000 110111110110 1001
Qv 60618 0000 0000 0000 0000 111011001100 1010

Example NOT I1 = QV
decimal binary
11 13219 0000 0000 0000 000000110011 10100011
2 -
av -13220 111111111111 11111100 1100 0101 1100

See also

-> Section "AL - Alarm function block", page 455

-> Section "D - Text display”, page 463

-> Section "D - Text display editor", page 473

—> Section "DL - Data logger”, page 491

-> Section "JC - Conditional jump", page 500

-> Section "LB - Jump label", page 505

—> Section "MC - Acyclical Modbus TCP request’, page 507
-> Section "MR - Master Reset ", page 518

—> Section "NC - Numerical converter", page 533

-> Section "ST - Set cycle time", page 539
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General

easyE4 base devices provide 32 text display function blocks,

D01 through D32. Each of these function blocks can be used to
output a custom text display on the easyE4 display or on EN Q1
another external display device and to allow custom input Al AO
using the device's P buttons.

Dixx

« Output options
Each text display consists of 6 lines, with 16 characters
each. In other words, 96 characters. These displays are cre-
ated using a text editor in easySoft 8, and can be used to
add graphic macros, texts, value displays, bar graphs, run-
ning texts, message texts, date and time entries, etc. on the
work pane. and can be used to add graphic macros, texts,
value displays, bar graphs, running texts, message texts,
date and time entries, etc. on the work pane.

« Input options
These can be used to enable operators to enter value input
and use input buttons. Specific device P buttons can be
used to implement user controls within this context.

Various character sets, such as Cyrillic, are available, as if the
ability to switch between various user languages. The EN func-
tion block input is used to call the function block in the program,
and enables the text display.

Operating principle

Only one text display function block instance (i.e., only one of the maximum 32) can be
displayed at any one time. This must be implemented with the programming, i.e., only
one of the text displays should be enabled with the EN input at any one time. If multiple
function blocks are enabled instead, the display priority and rolling time will be used to
determine which one is displayed. In this case, the program will follow the defined pri-
orities to change from one enabled function block to the next every time after the set
rolling time elapses.
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The text page for the relevant function
block instance will be shown.
Al 1: Acknowledges an alarm message Arising edge will reset an alarm. Only as

long as the function block is still visible.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

[l Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X |X | X | X [|x|Xx
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Function block outputs

Description Note
(bit)
Q1 Returns the state of input EN.
A0 Acknowledgement pulse for an alarm reset Only as long as the function block is still
visible

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description Note
Display priority ~ 001...032 001: highest priority
032 lowest priority
Rolling time [s] ~ 001...030 Text display time
when the priority is the same
/] alarm Highest priority; takes precedence overall ~ The text display will remain on the
other function blocks device display until itis acknowledged

via a rising edge at Al.
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Text display tab

The parameters for the text display function block can be configured in the Text display
parameters tab. Before you can configure a specific function block (e.g., D02), you will
need to select it in the Programming view. If it is the first time you are configuring the
function block, the configuration dialog box will show an empty text display consisting
of 6 lines with 16 characters each.

Text display parameters IDefau\t colors ] Languages }

D: (1 ~ | Comment: Text display editor

Display priority Parameter display
Priority: |op1 ~ | Roling time [s]: |pp2 ~ Aarm: (] + Call enabled v

Activation P buttons
P1:[] Cursor button left
p2:[] cursor button top
P3:[] Cursor button right
P4:[] Cursor button bottom
P5:[]  OKbutton: Switch to next menu level
p6:[ | ESC button: Return to the previous menu level
P7:[] DEL pushbutton
P8:[] ALT button: Switch to entry mode

Fig. 216: Text display parameters tab for text display function block in the Programming view
Display priority

If multiple text displays from D01 through D32 are enabled simultaneously, the display
priority will be used to determine the order in which they will be displayed on the
easyE4 device display. The text display with display priority 001 will have the highest
priority, while the text display with 032 will have the lowest priority. The text display
with the highest priority will be displayed as long as it is enabled (EN=1). The text dis-
play with the next highest priority will not be displayed until the function block input of
the previous text display is disabled (EN=0). If multiple text function blocks with the
same priority are enabled, the corresponding texts will be displayed in a rolling pattern
based on the rolling time Moreover, when a text display with an alarm becomes
enabled, it will be displayed on the device display immediately. (Please refer to the
Alarm parameter as well.)

Rolling time [s]

The rolling time parameter is used to specify how long text displays that have the exact
same display priority will be displayed on the device display. In order for this parameter
to do something, multiple text displays must be enabled simultaneously (EN=1). Please

note that the rolling time is specified in seconds. Moreover, when a text display with an
alarm becomes enabled, it will be displayed on the device display immediately. (Please

refer to the Alarm parameter as well.)

v! Alarm

If this checkbox is enabled, the corresponding text display will be displayed with abso-
lute priority until the device operator acknowledges the alarm via a rising edge at input
Al. This function is only effective for visible function blocks
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If multiple text displays with an alarm are enabled simultaneously, the first one that
was enabled will remain on the device display until it is acknowledged by a rising edge
atinput Al. The next text display will be shown then. Once all the text displays with an
alarm have been acknowledged by arising edge at input Al, the text display with the
highest priority will be displayed on the device display.

Itis important to keep in mind that the alarm acknowledgement function at function
block input Al always expects a rising edge. In other words, the Al function block input
does not need to be acknowledged immediately, but it does, however, need to be
acknowledged by the next alarm reset at the latest.

Activation P buttons

The P buttons on the easyE4 device can be used for input and menu control purposes at
runtime. You can use these parameters to individually define which buttons should be
enabled, and the specific button configuration can be different for each individual text
display. Please note that the buttons are required only if you need the operator to enter
input or switch screens.

In order for the P buttons to work, they must be enabled with an enabled checkbox next
to Project view/System settings tab/P buttons — please refer to System settings: >
Chapter "6 P buttons”, page 614 as well.

Default colors tab

The easyE4 device display is a monochrome display. Accordingly, the only device dis-
play setting that can be changed under the Default colors tab in this case is the back-
light color:

o White
o Green
° Red

If you are using an external display device or are showing the device display via a web
server, you will be able to configure additional color settings under the Default colors
tab. To do this, you can select the predefined colors from the color table.

Selecting default colors

Left-click inside the color table to select the text color you want.
Right-click inside the color table to select the background color you want.
These will be the default color settings used in the text display editor.

Please note that you can use the text display editor to configure additional color set-
tings for each element. The color settings you configure in the editor will overwrite any
settings you configure here.
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example text

static text (01)  Colors |

In the color table, use the left mouse button to select the
preset text color and the right mouse button to set the
preset background color.

Fig. 217: Default colors tab for text display

Languages tab

You can configure the text display in such a way that the device operator will be able to
change the language on the device display or on other external device displays. To do
this, you will need to configure the appropriate settings under the Languages tab.

You can assign each language any name of your choice in the Language table column.
After doing so, you will need to open the text display editor and enter the text in each lan-
guage for each text element being used.

Text display parameters } Default colors  Languages I
Language selection during runtime

Type

Analeg inputsfoutputs and markers

Operand

ME - Byte marker ~| (1 ~
Language table:
L e Value Default | Time and number formats|
1 @:English Yes a Yes English
2 German Yes 1 Deutsch
3 Spanish Yes 2 Spanish
4

Fig. 218: Text display function block, language tab

4 Language selection during runtime

Allows device operators to switch language at runtime.
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Type and operand

User to select an operand that will be used to select the target language. You can use
analog inputs or outputs from function blocks, marker bytes, marker words, marker
double words, analog outputs, or analog inputs as an operand.

MB1 is selected in the following example. Look at the "Value" column, which is filled out
by the system. When MB1 is assigned a value of 1 in the program, the language will be
switched to English.

Language table

Column Description

Language In the language table, you can assign any name of your choice to each language
in the project.

Download Selecting <Yes> in the Download column will make the texts for the cor-

responding language be loaded onto the device. You can enter these texts for
each language in the text display editor under the tab for the selected display
and entry element.

value If the assigned operand assumes this value at runtime, the display will switch
to the corresponding language.
Default You can select a language as the default language. Selecting <Yes> in the

Default column will make the corresponding language be selected whenever
the current value of the operand cannot be found in the Value column. In other
words, the default language will be used when a specific language is not selec-
ted.

Time and number formats The time and number formats for each language will be taken from the
formats specified in the corresponding column. Every text that is configured
will then need to be entered in each of the defined languages when defining the
text element in the text editor.

Other
Signal diagram for text displays with different priorities

The following signal diagram shows four different text displays with different priorities.
The text display with the highest priority, D01, is displayed first. As soon as D01_EN=0,
other enabled text displays are output— D02 in this example. And as soon as a text dis-
play with an alarm is enabled, e.g., D06_EN=1, the text display will be displayed and
remain until the alarm is acknowledged with D06_Al=1. After the alarm is acknow-
ledged, the enable text display with the highest priority or with an alarm will be dis-
played instead. In this example, D07 will be displayed until it is acknowledged with
D07_AI=1, after which the display will switch to D02, i.e., the only remaining text dis-

play.
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DaO7 _Al (Alarm) |_|
D7 _EN (Alarm) ———————————— e
DOG_Al {ATarm) [1

D0&_EM {Alarm) I—l

D0Z_EM {Prie 2) 1T ——

DOL_EM (Pria 1) I

easyEd Disglay | DOL| D02 | Dos | DO7 | Do2

Fig. 219: Signal diagram Text display

Signal diagram for text displays with identical priorities

Text displays D03, D04, and D05 all have the same priority of 3. They will accordingly be
displayed according to their configured rolling time as soon as no other text displays
with a higher priority are enabled. In other words, DO1_EN must be 0 and D02_EN must
be 0 for this to happen in the example below. D03, D04, and D05 will be displayed in
alternating order until a text display with a higher priority is enabled, e.g., D02_EN=1.

DOS_EN (PH0 3] [-b - m e mm e e e e

eI —

B03_EN (Pria 3) | L oo e

DO2_EN (P11 2) oo - e mm e e e |
DO1_EM {Prio 1) -]
easyE4 Display | DOL | ooz |Do3 | Doa | Dos | Do3| Do4 |Dos| Doz -~

Fig. 220: Signal diagram for text display with text function blocks with an identical priority of 3

Rolling time: D03 = 1s; D04 = 3s; D05 = 1s
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Retention

The function block does not recognize retentive data.

Example

Entering data on the display via a D text function block

If an easyE4 with a display is used with the text function block and the cursor buttons
are enabled in the configuration, operators will be able to enter data using these but-
tons. To do this, the input mode needs to be accessed by pressing the ALT button. You
can also simulate this with easySoft.

[5] €80 [NET ID: 2, NET group: 1] EASY-E4-UC-12RCT - easySoft 8

File Edit View Project Program Simulation Communicstion Oscilloscope  Options 7
DM &R 2 - @90 HE ||
> Simulation cycle Oscilloscope || Main program q4 b
v 0001
e ]
[ Display |
[Sfpispiay - buttons] TR | Y. Dot @ Qo1
I Digital input Ll a o
Q Digital output
Ta Analog input
0A Analog output
ID Diagnostics alarm ot
M Marker
MB Byte marker
M Word marker
MD Double word marker
RN Receive bit
SN Send bit o2
N NET marker
DY 28.09.2018 col@ @ [Elgn
N NET word marker ) A
ND NET double waord marker 12 M az M aa
4 Assigned operands L2 @
#> Operand window = oscilloscope 132 =@ n @ < > @
=@ v
]
) s @ | Esc ) ok @ s
e @ P4
[JMonochrom display P buttons latching
(] Simulation ¥ Communication
& Project. [ Programming
simulation STOP

The input fields will then be highlighted in color or be shown with inverse colors.

To select aninput field and enter data, the operator will need to use the arrow buttons.
The currently active cursor position will flash.

UP: The numeric value at the current cursor position will be incremented
DOWN: The numeric value at the current cursor position will be decremented

RIGHT: The next smaller decimal place will be selected or the input value to the right or
underneath will be selected

LEFT: The next larger decimal place will be selected or the input value to the left or
above will be selected

In the example above, there are three input values on the screen: a value entry, a latch-
ing button, and a message text selection.

The value entry [with a value of 900 in the screenshot] consists of three decimal num-
bers in which the value for each number is entered individually. The latching button [the
checkbox with the checkmark] is activated. The question marks show the 16-character
area for the message text selection, in which the UP/DOWN buttons can be used to
select one of the configured texts.
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Once a new value is entered, it can be confirmed with OK. This will exit input mode.

See also

-> Section "AL - Alarm function block", page 455

-> Section "BV - Boolean operation”, page 459

—> Section "D - Text display editor”, page 473

-> Section "DL - Data logger", page 491

-> Section "JC - Conditional jump”, page 500

-> Section "LB - Jump label", page 505

-> Section "MC - Acyclical Modbus TCP request’, page 507
—> Section "MR - Master Reset ", page 518

-> Section "NC - Numerical converter”, page 533

-> Section "ST - Set cycle time", page 539
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easySoft 8 features a text display editor that can be used to design text displays. In
order to be able to access it, there must first be a text display function block in the Pro-
gramming view work pane and the you must have clicked on the function block. Open
the Text display parameters tab and click on the Text display editor button. The text dis-
play editor will be opened in a separate window.

Properties Text display editor

Text displays are put together with a text display editor that makes input with free text
and actual values from various function blocks possible.
This editor features the following properties:

6 lines x 16 characters - 96 elements

Texts can be positioned freely within the text display

Analog value, timer value, and time value processing

Message texts, times, dates, and checkboxes as input and output elements
Simple value entry and controls

User-controlled acknowledgements

Ticker text with variable speeds

Variable display times

Prioritization by the user

Multi-language capabilities
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Working with the text display editor
In order to position a display or input element, follow the steps below:

P Select the display or input element you want from the list, e.g., Static text.

P While holding down the left mouse button, drag the element to the work pane and
drop it where you want it to be positioned.

P Move your cursor over one of the element handles and drag the handle until the
display or input element has the size you want.

P Configure the parameters using the tabs below. For example:Static text (01)
tab/Text field<Sample text>.

v | Indication elements -
Value display
W Bar graph example text
v Bit display
txt Static text
e Runnin g text
2, Rolling text
=t Message text
[F Date and time display
5 Timing relay value display @
v 17 Entry elements
£ Value entry
& Latching button
W Message text selection
[F% Date and time entry
% Timing relay value entry

Status information

@ Function block name @ Do1

Number of indication efements: 1
Number of entry elements: i
Memory required for current D function block: 45 Byte
Memory required for all D function blocks: 84Byte

Memory: 40416 bytes) free Text display: D01

Fig. 221: Text display editor with static text in the firstline

(@ List with display and input elements
(2 Work pane with text display elements that have already been configured

(3) Status information tab with parameters for the display and input elements
Color management in the display text editor

Each element will get its own text color and background color as parameters.
If you select the "inverse" display type, the colors will be swapped.

Default colors for the Text display editor are set in the Text display function block-
/Default colors tab— please refer to = "Selecting default colors”, page 467 as well.
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Insert special characters

In addition to the characters on your keyboard, you can also enter special characters .
To do so, use the CTRL+C/CTRL#+V or ALT+ASCII code shortcuts.

5]
~ | Indication elements
Value display ®
W1 Bargraph © Elajtioln

+ Bit display

et Static text

iy Running text

1L, Rolling text

e, Message text

[E Date and time display

IE Timing relay value display
v o Entry elements

£ Value entry

& Latching button

4, Message text selection

[F% Dateand time entry

1% Timing relay value entry

Static text (01) | Colors |

Text entry
Language selection Display mode
Untitied ~ | | Normal ~
Text
® Eaton
G
Memory: 40396 byte(s) free Static text (01) Text display: DO1 =R =5

Fig. 222: Character table Special characters
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Display and input elements

Value display
[ Value displa
i elxlamp lle| tex|t
v Bitdisplay I ‘
txt Static text : \
1t Running text VvV a | u e Q g 9 9 9
i, Rolling text | |

‘et Message text

[F Date and time display

£5 Timing relay value display
v 1 Entry elements

£ Value entry

& Latching button

wf Message text selection

[ Date and time entry

4% Timing relay value entry

Value display (03) ] Assodiated varisble | Calors |
Value range [ Scaling range
0 [min] o [min]
65535 [max] 100 [max] o Decimal places

[ Always show sign Display type Normal ~
[Jshow leading zeros

o

Memory: 40388 bytels) free Text display: D01

Value displays can be very effectively combined with a static text. In the example
above, the value display element has been placed to the right of the "Value" text in the
preview pane. The display in the example is intended to have five digits, which is why
the number of characters has been configured accordingly. (The number 9 symbolizes
value displays.)

Only available on firmware version 2.00 or higher.

With firmware version 2.00 and higher, the value display can be shown with the original
character size or double the original character size. To get double the original character
size, move the cursor over the lower element handle and drag the handle down over to
the next row. To reduce the character size to the original size, move the cursor over the
lower element handle and drag the handle up so that the element only takes up one
single row. Alternatively, you can use the following context menu options to change the
character size: Increase character size and Decrease character size

The character width will be adjusted automatically.

999099

©
©
©
©

Fig. 223: Value display with original and double character sizes

If multiple value display elements overlap, this will be indicated with red — characters.
In addition, the plausibility check will show a corresponding error message.
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999
-=-999

Fig. 224: Two value displays with two characters overlapping

Value range: The default value range is 0-65535. If you want to make it smaller, you can
enter the corresponding limits in this section. If the actual value falls outside the con-
figured value range, the display will instead show the nearest value that still falls within
the value range.

Scaling range: If you want the value to be scaled for display, enable the "Scaling range”

option. Then enter the minimum and maximum values for the scaling.

With firmware version 2.00 and higher, you can also use up to three decimal places for

the scaling (in earlier firmware versions, scaling is instead limited to a maximum of two
decimal places).

Displays can be customized with a sign and/or leading zeros.

"Associated variable" tab: The settings in this tab can be used to select a byte, word, or
double word value from the operand resources and the function block inputs and out-
puts so that it can be displayed.
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Bar graph
v Indication elements -

Value display
Tt example text
v Bit display
txt Static text
e Running tet value 99999
2, Rolling text
“ert; Message text

[ Date and time display

£ Timing relay value display i
v 15 Entry elements ———

£ Value entry

& Latching butten

‘& Message text selection

[F% Date and time entry

£ Timing relay value entry

Bar araph (05) IAssuuatEd variable | Colors |

Value range

h [min]

65535 [max]

Cancel

Memory: 40348 bytels free Bar graph (05) Text display: D01 3103 O 5x1

Bar graphs can be very effectively combined with a static text. In the example above,
the bar graph element has been placed to the right of the "Bar" text in the preview pane.
The display in the example is intended to have five digits, which is why the number of
characters has been configured accordingly.

Value range: The default value range is 0-65535. If you want to make it smaller, you can
enter the corresponding limits in this section. If the actual value ends up falling outside
of the value range as a result, arrows pointing up or down will be used to indicate this.
Associated variable tab: The settings in this tab can be used to select a byte, word, or

double word value from the operand resources and the function block inputs and out-
puts so that it can be displayed.

Static text
To place a static text in the first ling, follow the steps below:

P Select the Static text option from the list, hold down the left mouse button and drag
the display element to the work pane, then drop it in the line where you want it.

P Enter the text you want into the Static text (01) tab/Text field, e.g., <Sample Text>.

P Move your cursor over one of the element handles and drag the handle until the
static text element has the size you want.
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Running text
v Indication elements
1 Value display examp | e tlex|t
W0 Bar graph
v Bit display
txt Static text value OO
By Running text Ll I S B
', Rolling text
tet, Message text blalr
(% Dateandtimedisplay || [SGM_—— J

15 Timing relay value display : i {
v 1 Entry elements =mttention a t-

£ Value entry

& Latching button

14 Message text selection

[F6 Date and time entry

1 Timing relay value entry

Textentry
Language selection Display mode Display speed
Untitied ~ | | Normal ~| 1000 ms ~
Text
attention attention
Cancel
Memory: 40300 byte(s) free Running text (04} Text display: DO1 34 O2xa

If you want to display a text that is longer than 16 characters, you can use the running
text display element. This option can come in particularly handy when you want to draw
the machine operator's attention to a text.

Simply select the running text display element from the list, hold down the left mouse
button, and drag the element to the work pane. You can then move your cursor over one
of the element handles and drag the handle until the running text element has the size
you want.

You can use the settings in the corresponding tabs to enter the actual text and set the
language, the display mode, and the display speed.
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Rolling text

v Indication elements
5 Value display examp |l e tle|x|t
WO Bar graph

v Bit display
fxt Static text value ERCRCNONS

e Running text Lt L —

2, Rolling text
“eet; Message text
[F Date and time display

£ Timing relay value display

v 1 Entry elements attention alt
£ Value entry
& Latching button : ]
w4 Message text selection 'd anger l

[% Date and time entry
£ Timing relay value entry

Mode Variable type: Word
(@ Unconditional display
() Associated variable

Bit Text
Display type 1 = danger Colors
Normal v 2 do not open Colors
Language selection: 3 it Colors
Untitled v 2
Display time
200ms v
Cancel
Memory: 40224 bytels free Rolling text (07) Text display: D01 335 O12x1

Rolling texts can be used to display various texts in succession in a single line. You can
display various messages or errors, which in this case will be shown in sequence one
after the other at a set interval.

The required texts need to be entered into the table under the Rolling text tab, where
you can also select the corresponding colors and the display type.

Unconditional display

When this operating mode is selected, the texts will be displayed in succession at the
specified interval. This interval can be defined using the Display time parameter.

Associated variable

When this operating mode is selected, the text selection will depend on the application

program. More specifically, an operand that can be selected under the Associated vari-
able tab will be used to control how the texts are displayed. You can select local or net-
work operands of type byte, word, or double word. Each text will then be automatically
linked to a bit from the selected operand as you enter it.

o Text 1 will be assigned bit 1
o Text2 will be assigned bit 2
o Text3 will be assigned bit 3
o etc.

If bit 2 is set in the program at runtime, for example, text 2 will be displayed. If multiple
bits in the operand are set simultaneously, the corresponding texts will be displayed in
succession. In this case, the interval at which they are displayed will correspond to the
value configured with the Display time parameter.
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Message text

v Indication elements
2 Value display examp |l e tlex t
W0 Bar graph

v Bit display
txt Static text value OO

Bty Running text | B | —

', Rolling text
tet, Message text
[ Date and time display

15 Timing relay value display

v 1 Entry elements attention at
£ Value entry
& Latching button
14, Message text selection dan ger

[F6 Date and time entry
1 Timing relay value entry

Message text (08) | Associated variable |

Type Default text
(®) Value . o Colors
ariable type: ore
Osit P
Language selection: Status value _ |Message text
1 » open Colors.
Untitied v
F ) Colors.
Display type 5
Normal v
Mode
(®) Exact value
(O value range
Cancel
Memory: 40160 byte(s) free Message text (08) Text display: D01 936 CO2x1

Fig. 225: Example showing an exact value message text

Message texts can be used to display various texts in succession in a single line. This
can come in handy, for instance, for operating or maintenance procedures in which the
display needs to ask the operator or maintenance technician to carry out a step, then
another step, then another, etc. In this case, the text can be changed every time the
operator or maintenance technician performs the requested action (incre-
ment/decrement).

The required texts need to be entered into the table under the Message text tab, where
you can also select the corresponding colors and the display type. To do this, you need
to specify a status value for each system text. This status value (bit or decimal value)
will then be used to call the corresponding message text in the user program (if you are
using more than two texts, please make sure to select the "Value" type). An operand
that can be selected under the Associated variable tab will be used to control how the
texts are displayed. You can select local or network operands of type byte, word, or
double word.

Default Text

The default text will be shown in exact value mode as soon as the value of the asso-
ciated variable does not match any of the stored status values.

The default text will be shown as soon as the value of the associated variable is less
than the lowest specified status value.

Resize mode

« Exactvalue
If you select the exact value, a text will only be displayed if the value is exactly equal
to the configured value mode.
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« Valuerange
In value range mode, the value range of the associated variables will be the value
range for possible status values —please refer to = "Elementary data types”, page
216.
This value range can be subdivided further so that the appropriate message text will
be output based on the value of the associated variables. In this case, the sub-
division will always start with the status value that was entered and end before the
next status value that is entered. Moreover, the default text will be shown for any
value that is less than the lowest specified status value. And for each value that is
greater than or equal to the highest specified status value, the message text for that
status value will be shown (all the way to the end of the value range).
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This can come in handy, for instance, when trying to abstract analog values — please
refer to the description for a fill level in the following example:

Value range message text example

v Indication elements
23 Value display Fill lleviell
W0 Bar graph
v’ Bit display
xt Static text
el Running text
%, Rolling text
Yot Message text
[E) Date and time display
43 Timing relay value display
~ i Entry elements
[.j Value entry
& \atching button
i Message text selection

R e liters: 99999299

4% Timing relay value entry

~

b e llow 1|03 =

Message text (04) | Assodiated variable |

Type Variable type: Default text
@ Value Word 0 Colors
@]:
Language selection: Message text Value range

below 10% om0 109 Golors
L - from 1010 19 Colors
Display type from 20 to 29 Colors
Normal - from 30 to 39 Colors
Mode from 40 to 49 Golors
Ot vade from 50t 74 Colors
5% and more from 75 10 65535 Colors
(@) Value range

Cancel
Memory: 39752 bytels) free Message text (04) Text display: DO1 = R =TS

Fig. 226: Value range message text example

The value range starts with the status value defined for the message text. This yields
the following value ranges:

0...9:Less than 10%

10...19: Less than 20%
20...29: Less than 30%
30...39: Less than 40%

75...65535: Greater than 75%

The maximum value will depend on the type of associated variable. In this particular
case, itis a marker word with a value range of 0 to 65535.

In this specific example, the default text will not be shown.
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Date and time display

v Bit display |
txt Static text ;h h :mm:

2, Rolling text

“ert; Message text

[F Date and time display

£ Timing relay value display
v 1 Entry elements

£ Value entry

& Latching butten

‘& Message text selection

[F% Date and time entry

£ Timing relay value entry

i, Running text

v Indication elements
B2 Value display DD/ MM/YYYY
MO Bargraph

Date and time display (02) | Colors |
Date and time formats

Country setting Formats Display type
e e ol el
Memory: 40436 byte(s) free Date and time display (02) Text display: D01 3 52 O8x1

Date and time elements are available in various display formats. Drag a date and time
display element to the screen and then select the format you want. The example above
contains two data and time display elements configured with the same background

color.
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~ = Indication elements
1 Value display
W] Bargraph

DD/MM/YYYY

+ Bit display

et Static text

By Running text

', Rolling text 1

e, Message text '8 8|8 .

[ Date and time display b

15 Timing relay value display
v 1 Entry elements

£ Value entry

& Latching button

14 Message text selection

[F6 Date and time entry

1 Timing relay value entry
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Timing relay value display (03) | Colors |

Type
Function block inputs and outputs

Time range

~ | $-000.000 5ms resolution

Display type

p— > 1 Collapse lists

Memory: 40428 byte(s) free Timing relay value display (03)

Operand Number Function block inputs and outputs
T -Timing relay 1 ‘ QV - Analog output of the function block ‘
[T - Timing relar 11 - Analog input of the function block

2 12 - Analog input of the function block

3 QV - Analog output of the function blodk

3

5

5

7

8

Cancel

Text display: DO1 B 7.3 O

Time functions can be implemented using the timing relay value display elements. You
can conveniently display the reference value or the running time value in its own dis-
play element. Please note that the number of characters, and the size of the display ele-
ment accordingly, is fixed. To configure the element, you will need to select the timing
relay function block number you want and configure the parameters you want. You can
also reference operands such as markers directly as a source for the display, in which
case you will need to make sure that the data format used in the operand is the format

for atimer value.
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Value entry

v Indication elements
B2 Value display DD/ MM/YYYY
MO Bargraph

v Bit display
td Static text hh :mm: s s
i, Running text
2, Rolling text
‘et Message text S 8 8 . m s
[ Date and time display |
Timing relay value display . 1 {
v%trye\ements setpoint ?-1:599991
3] Value entry e H
& Latching butten
‘& Message text selection
[F% Date and time entry
£ Timing relay value entry

Value entry (05) | Set variable | Colors |
Value range [ Scaling range:
0 [min] [ [in]
65535 [max] 100 max] g Decimal places

] Always show sign Display type Mormal ~

Cancel

Memory: 40352 bytels free Value entry (05} Text display: D01 3114 0O 5x1

You can also use the display and the keyboard on the easyE4 to enable operators to
enter input. To do this, drag a <value entry> element onto the screen. The value entry
element is indicated with <99999>, with the superscript <1> indicating that the element
is meant for value input. The <Setpoint> text in the example above is a separate display
element of type static text and is used to describe the function of the value being
entered.

After being entered, the value will be written to a "set variable” that can be selected
under the corresponding tab. Moreover, this element can be configured with scaling,
which can be activated by enabling the "Scaling range" option.

You can define the valid value range for the value written to the set variable in the

"Value range” section. In this particular example, the full value range of 0 to 65535 that

is allowed with a word width has been selected. In order to make things easier for oper-
ator, however, the value entered will fall within a range of 0 to 100 instead (this is a
good idea, for example, when entering a container fill level for which the fill level per-
centage is sufficient in terms of accuracy). Accordingly, the scaling range is set at 0 to
100 in the example.

Example: If the operator enters a value of 40, a value of 65535*0.4=26214 will be writ-
ten to the set variable.

4 Scaling range

Enabling the checkbox will allow you to configure the scaling range for the value entry
element. If you, for example, enter a value of <1000> into the [max] field, the value input
will be limited to 4 digits, <9999>.
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Example: Entering data on the display via a D text function block

If an easyE4 with a display is used with the text function block and the cursor buttons
are enabled in the configuration, operators will be able to enter data using these but-
tons. To do this, it is first necessary to switch to input mode by pressing the ALT button.
You can also simulate this with easySoft 8.

[5] .80 [NETID: 2, NET group: 1] EASY-E4-UC-12RC1 - easySoft 8

File Edit View Project Program Simulation Communicstion Oscilloscope  Options 7

D &R ? - @ee HEMm
= Simulation cycle Osdilloscope [ Main program q4 b
v o001
> Break point | |
‘lesp\xy ‘
= CERRETE m | W = g .
T Digital input 1 o
Q Digital output

IA Analog input
0A Analog output
1ID Diagnestics alarm

M Marker

MB Byte marker

M Word marker

MD Double word marker
RN Receive bit

SN Send bit

P2
hEe e 28.09.2018 °
NB NET byte marker o o 7 @ oe ar @ s
N NET word marker ) A
ND NET double word marker . .
4% Assigned operands 12 82 aa ez @
&> Operand window + oscilloscope 1 3 2 o) n@ ( ) @ =
L4 @ v
E 5 @ s @ Esc ) ok @ s
1ee @ P4
[ monochrom display P buttons latching

[k Simulation #¥  Communication

&, Project. [ Programming

Simulation STOP

The input fields will then be highlighted in color or be shown with inverse colors.

To select aninput field and enter data, the operator will need to use the arrow buttons.
The active cursor position will flash.

UP: The numeric value at the current cursor position will be incremented

DOWN: The numeric value at the current cursor position will be decremented

RIGHT: The next smaller decimal place will be selected or the input value to the right or
underneath will be selected

LEFT: The next larger decimal place will be selected or the input value to the left or
above will be selected

In the example above, there are three input values on the screen: a value entry, a latch-
ing button, and a message text selection.

The value entry [with a value of 132 in the screenshot] consists of three decimal num-
bers in which the value for each number is entered individually. The latching button [the
checkbox with the checkmark] is activated.

Once a new value is entered, it can be confirmed with OK. This will exit input mode.

% The values entered will be stored page by page.
If the text display contains multiple input elements that affect the same

associated variable, clicking on OK will assign the value of the input ele-
ment with the highest index to the associated variable.
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Latching button

v Indication elements
B2 Value display DD/ MM/YYYY
MO Bargraph

v Bit display
td Static text hh :mm: s s
i, Running text
2, Rolling text
‘et Message text S 8 8 . m s
[ Date and time display
£ Timing relay value display . 1
v 0 Entry elements seltpoint| [2999°9
£ Value entry L
& Latching butten . 9 |
%, Message tes selection ajutomatic @l
[F% Date and time entry -
£ Timing relay value entry

Latching button (07) | Colors |

Type

Bit inputs/outputs and markers v 4 Collapse lists

Operand Number

M - Marker 1

LE LE output ~
2

Q - Output 3
H
5
6
7
: v

Cancel

Memory: 40352 byte(s) free Latching button (07) Text display: D01 3155 O 1x1

Latching button input elements can be used to visualize and enter binary values with
the use of a checkbox and checkmark. Two different colors can be used based on a
Boolean value. To configure this type of element, you will need to select a bit operand
(marker bit 1 in the example above).

To enter input mode, press the <ALT> button at runtime or during the simulation. You
will then be able to use the checkbox by pressing the P2/ or P4 |button, and the binary
value will switch between 0 and 1 accordingly.

The superscript 2 onthe V! indicates that it is the second parameter on the page that
can be modified by input — please refer to = Section "Example: Entering data on the dis-
play via a D text function block”, page 487.
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Message text selection

« = Indication slemants
2 Value display DD/ MM/ YYYY
W Bar graph

+ Bt display
et Static text hh :-mm:ss
By Running text
', Rolling text
e, Message text 8 8 8 . m s
[E% Date and time display
15 Timing relay value display . 1
w0 Entry elements setpoint| (39999
£ Value entry

& Latching button .

W4 Message text selection automatic @
[F6 Date and time entry

18 Timing relay value entry |13

englijn|e s|tlo|lp/ple|d

Message text selection (08) | Set variable
Type Variable type:  Word

(®) Value
Oit

Language selection:

Status value text
.o engine stoppe Colors.
1 engine runs Colors

2 engine fault Colors

Untitied ~

T

Display type

Normal ~

Cancel

Memory: 40216 byte(s) free Message text selection (08) Text display: DO1 9 1Le CIex1

Normally, message texts are activated by the program on the easy. However, it is also
possible to have operators call message texts as "input” for the program on the easy
(when selecting operating modes, for example). (when selecting operating modes, for
example). One example is a scenario in which a machine can produce various colors
and the operator needs to select one: black socks, brown socks, blue socks.

This element is configured exactly the same way as a message text—please refer to >
Section "Message text', page 481.

The only difference is that the message text selection element allows for operator input
— please refer to > Section "Example: Entering data on the display via a D text function
block”, page 487.

Date and time entry

This element is configured exactly the same way as a date and time display — please
refer to = Section "Example: Entering data on the display via a D text function block”",
page 487

In addition to the display functionality, this element allows for operator input.
Timing relay value entry

This element is configured exactly the same way as a timing relay value display —
please refer to > Section "Example: Entering data on the display via a D text function
block”, page 487

In addition to the display functionality, this element allows for operator input.
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See also

—> Section "AL - Alarm function block", page 455

—> Section "BV - Boolean operation”, page 459

-> Section "D - Text display”, page 463

—> Section "DL - Data logger”, page 491

-> Section "JC - Conditional jump", page 500

—> Section "LB - Jump label", page 505

-> Section "MC - Acyclical Modbus TCP request’, page 507
-> Section "MR - Master Reset ", page 518

—> Section "NC - Numerical converter”, page 533
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6.1.7.5 DL - Data logger

General

easyE4 base devices provide exactly one data logger function block DLOT
DLOT.

You can use the data logger function block to write operating data E:" gi
with a time stamp to a log file on a memory card in the easyE4 base T2 E1
device. In order for this function block to work, a memory card T3

must always be inserted in the device. You can select a file name T4

for the log file when configuring the function block. 1

Digital function block inputs T1 through T4 and analog function block :§

inputs I1 through 14 are always logged for each data set. In addition, | 14

the log will indicate which input triggered the logging operation.

Operating principle
Logging can be triggered with a rising edge at one of the trigger inputs T1 through T4 or
a change at analog function block inputs 11 through 14. You can use the Delta Al para-

meter for each function block input (11 through 14) to specify the data change magnitude
starting from which logging will be triggered.

There are two storage modes available for selection:
1. All events will be saved in a single file [ring buffer], meaning that the file will
grow with every save operation. Once the maximum number of data sets is
reached, the entries at the beginning will be overwritten.

2. A new file will be created for each save operation until the number of log files is
reached.

Any byte, word, or double word operand can be connected to analog inputs 11 through
14.
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block.
T 1: Logging data set.
T2 1: Logging data set.
T3 1: Logging data set.
T4 1: Logging data set.
(DWord)
I Analog value 1 for storage
12 Analog value 2 for storage
13 Analog value 3 for storage
14 Analog value 4 for storage

% If too many log entries are made in a short amount of time,
some of the entries may be lost. An important factor to con-
sider within this context is the speed of the memory card being
used. If logging is triggered via function block inputs T1 through
T4, this problem can be avoided by only having one save oper-
ation be triggered if the function block is not in the "logging dis-
abled” state.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

[l Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
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Operands Bit inputs

N - Net marker bit? X

nN - NET marker bit2) NET station n X

ID: Diagnostic alarm

LE - Qutput backlight

P device buttons

| - Bitinput

Q - Bit output

X o[ >Xx X< [>x< |>x< |Xx

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

Function block outputs

Description

Note

(bit)

RY Ready
0: Logging is active
1: Logging inactive
RY =0 always applies to ring buffers;
Until number of log files reached: Logging
is active until the predefined number of files
per log session have been filled with the spe-
cified number of records.

Logging can be disabled because:

« nlog files have been written
« The memory card is full

o No memory card fitted

o Memory card faulty

BY Busy
1: Logging not possible

Possible causes:

o The card is currently being written to
« The temporary internal buffer is full

E1 Error output
1: Data loss

Possible causes:

« No memory card fitted

o The memory card does not have
enough space for another log file

o Memory card faulty

« Temporary internal buffer is
exceeded by at least one record

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW - Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA — Analog output X

| - Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
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Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

X
LE — Qutput backlight X
Q - Bit output X
| — Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Directory name of log session

Enter the name of the folder that con-

tains the log files here, such as
<MYLOG>. A maximum of 8 char-
acters are allowed, and they must
conform to Microsoft DOS con-
ventions. The default name is
<EASYLOG>.

Storage mode

Ring buffer
Until number of log files is
reached

Number of files per log session

A log session contains n log files

Integer value range for n:
1...1000

Number of data sets per log file

A log file contains n data sets

Integer value range for n:
1...60 000

Log when input values change

If the changes at DL_| are greater
than or equal to Al, a data set will
be logged.

Integer value range for Al:
0...65535

v Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible
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Storage mode
You can select between Ring buffer and Until number of log files is reached :
Ring buffer

If you select the ring buffer mode, the older values will be overwritten after a certain
amount of time. If you select this option, you will be able to look at past values upto a
certain limit, as old data will be lost at some point.

Until number of log files is reached

Up to n log files will be created in succession in a single folder. The name of the files will
be <number>.log, where <number> will be an eight-digit number that is counted up start-
ing from 00000001.log.

The individual log files are only visible on the file level.

Data logged with the DL data logger manufacturer function block is stored on the card
in a directory. This directory will be named as specified under Programming view/Data
logger - Parameter tabin the Directory name of log session field.

The data in the log is binary-encoded and cannot be read with standard Windows PC
tools. Within easySoft 8, it can be read with the card manager, where you can see all
the logs on the card and export them to Excel. This will result in the binary datain a log
being converted into *.csv format, merged, and stored in a file. This file can then be
opened and edited in Excel.

The reason the binary data in alog is merged into a single file is in order to improve
security and reliability. If a file becomes corrupted or the card is removed during a write
operation, only one single data set will be corrupted, while the previous ones will con-
tinue to be available.

See example .....
Number of files per log session

You can define the number of files you want to be logged per log session by using the
Number of files per log session parameter. The specified number of log files will then be
stored on the microSD card, resulting in improved security and reliability by ensuring
that if a file is corrupted or the card is removed during a write operation, only the cor-
responding file will be unusable and the previous files will still be available.

The maximum number is 1000. When this maximum number is reached, logging will
stop (i.e., the log session will be terminated) and output RY will be set to 1. In order to
start over, the log files must first be deleted from the storage device.
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Number of data sets per log file

You can use this parameter to define the number of data sets you want to be logged per
log file. The maximum number is 60,000. In this mode, logging will always be running,
i.e., the log session will not be terminated automatically.

Make sure that the number of data sets you select is only

as large as necessary so that the the time for logging will

be kept as short as possible.

Log when input values change

You can use the delta values in this section in order to specify the magnitude of change
in the actual value (when compared to the most recently logged value) at which a new
save operation should start. You can set a delta (Al1 through Al4) for the four analog val-
ues at DL_I1 through DL_I4. Please note that all data will always be logged with each
log operation.

Programming view/DL1
Data logger Parameter l

DL: |1 ~ | Comment:

[IFunction block release by EN is necessary

Log session Log when input values change
ATl AI2 AT3 A4

Directory name of log session: MYLOG = = = =
[ ooo% [2) [ onooo |5 [ ooooo {21 [ oooon |2

Storage mode: Ring buffer L

Number of files per log session: 0001 |2
Number of data sets per log file: 10000 |2
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Other
Retention

The function block does not recognize retentive data.

Create log files

Data logged with the DL data logger manufacturer function block is stored on the card
in a directory. This directory will be named as specified under Programming view/Data
logger - Parameter tabin the Directory name of log session field.

The data in the log is binary-encoded and cannot be read with standard Windows PC
tools. Within easySoft 8, it can be read with the card manager, where you can see all
the logs on the card and export them to Excel. This will result in the binary data in a log
being converted into *.csv format, merged, and stored in a file. This file can then be
opened and edited in Excel.

The reason the binary data in a log is merged into a single file is in order to improve
security and reliability. If a file becomes corrupted or the card is removed during a write
operation, only one single data set will be corrupted, while the previous ones will con-
tinue to be available.
% Please keep in mind that only one folder can be created for each log ses-
sion, even if the number of files per log session is selected as greater than
1 and several binary files are also stored accordingly.

Task: Any time the device button P1 is pressed, this should be logged. A total of 3 log
files with 3 data sets each should be logged. No further logging will occur afterwards.
To do so, follow the steps below:

Switch to Programming view.

Place a function block DL in the workspace.

From the catalog, drag a N/O to the function block input DLO1_T1.

In the Contact tab, configure the operand as P device button

yYyYyvyy

OLO1

EN Y

Lind

PO1

T2 Bt |—

Fig. 227: Workspace with function block and device button
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P Click on the function block DL and configure as shown in the following illustration.

Data logger Parameter ]

DL: |1 ~ | Comment:

[CJFunction black release by EN is necessary

Log session Log when input values change
All AT2 Al3 Al4

[ oooon |21 [ ooooo | [ ooooo 5] [ ooooo [

Directory name of log session: MYLOG

Storage mode: Until number of log files is reached ~

Mumber of files per log session: 003

Mumber of data sets per log file: 00003 |-

Fig. 228: Data logger tab with set parameters for the programming view

Place a function block DL in the workspace.

Yy

Make sure that this option is enable with the check mark in the Project view/Sys-
tem settings tab/P buttons.

Establish an online connection to the device.

Save the program on the device.

Start the program with Communication view/Program/Communication/RUN
Switch the Status Display On using with Communication menu bar/ Status display
on.

Onthe device, press the P button P1 nine times.

¥y ¥YyYV¥YY

The function block output RY=1 displays that logging has ended. The 9 logged data sets
are on the SD card. No other data sets are considered.

The log files can only be read with easySoft 8.

Sample log file

The following information will be saved for each data set in the log file:

« Counters

o Date stamp

o Time stamp hhimm:ss

o Time stamp ms

« States of function block trigger inputs T1 through T4 (DLO1T1 through DLO1T4 in this

example)

« Values at analog function block inputs 11 through 14 (DLO111 through DLO1I4 in this
example)

Counter  Date Time Time (ms) DLO1T1  DLO1T2 DLO1T3  DLO1T4 DLO1I DLO1I2 DLO1I3 DLO114

0 2018-07-  12:08:40 365 1 0 0 0 1480 2321 0 0

1 §g18-07- 12:08:40 968 1 1 0 0 1480 2322 0 0

2 2218-07- 12:08:42 965 1 0 0 0 1479 2321 0 0

3 2318-07- 12:08:43 677 0 1 0 0 1479 2322 0 0

4 2218-07- 12:08:45 579 1 0 0 0 1480 2322 0 0

26
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b 2018-07-  12:08:46 908 0 1 0 0 1480 2321 0 0
26

6 2018-07-  12:08:51 529 1 0 0 0 1480 2321 0 0
26

7 2018-07-  12:08:52 332 0 1 0 0 1477 2322 0 0
26

8 2018-07-  12:08:53 367 1 0 0 0 1480 2319 0 0
26

9 2018-07-  12:08:54 151 0 1 0 0 1479 2322 0 0
26

10 2018-07-  12:08:54 729 1 0 0 0 1480 2322 0 0
26

1 2018-07-  12:08:55 155 1 1 0 0 1480 2322 0 0
26

12 2018-07-  12:08:56 675 1 0 0 0 1480 2322 0 0
26

13 2018-07-  12:08:56 677 1 1 0 0 1480 2322 0 0
26

14 2018-07-  12:08:57 598 1 0 0 0 1480 2321 0 0
26

15 2018-07-  12:08:57 607 1 1 0 0 1480 2321 0 0
26

16 2018-07-  12:08:58 493 0 1 0 0 1480 2322 0 0
26

17 2018-07-  12:08:58 494 1 1 0 0 1480 2322 0 0
26

18 2018-07-  12:08:59 355 1 1 0 0 1481 2321 0 0
26

19 2018-07-  12:09:00 198 0 1 0 0 1481 2322 0 0
26

20 2018-07-  12:09:00 201 1 1 0 0 1481 2322 0 0
26

21 2018-07-  12:09:01 56 0 1 0 0 1481 2322 0 0
26

22 2018-07-  12:09:01 60 1 1 0 0 1481 2322 0 0
26

23 2018-07-  12:09:02 523 1 0 0 0 1481 2322 0 0
26

24 2018-07-  12:09:02 525 1 1 0 0 1481 2322 0 0
26

25 2018-07-  12:09:03 445 0 1 0 0 1480 2321 0 0
26

26 2018-07-  12:09:03 447 1 1 0 0 1480 2321 0 0
26

There are 26 data sets logged in this log file. The logging for all the data sets was
triggered by a rising edge at one of the digital inputs, e.g., data sets 0 through 2 by a
DLO1T01=1 trigger and data set 3 by a DLO1T02=1 trigger. Log files do not include any
information regarding the operating mode.

The log files can only be read with easySoft 8.

See also

—> Section "AL - Alarm function block”, page 455
-> Section "BV - Boolean operation”’, page 459

-> Section "D - Text display”, page 463

-> Section "D - Text display editor", page 473

-> Section "JC - Conditional jump", page 500

-> Section "LB - Jump label", page 505

-> Section "MR - Master Reset ", page 518

-> Section "NC - Numerical converter", page 533
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6.1.7.6 JC - Conditional jump

500

blocks

General

This function block is only available when using the EDP (easy Device
Programming) programming language.

easyE4 base devices provide 32 conditional jump function blocks,

JCO01 through JC32. You can use JC function blocks to branch off for- JCO1
ward to an LB jump label function block within the function block dia- | En E1
gram and skip several function blocks while doing so.

The JC function block is used in the circuit diagram, while the LB func-
tion block is used in the function block diagram. You can use this
approach to structure a program.

Operating principle

In order for a jump to be executed, function block input EN must have a state of 1.
The jump target is defined using an LB jump label function block.

JC.. and LB.. must always be used in pairs.

When EN =1, the program jumps forward over one or several function blocks. The next
function block to be processed by the program is the first one following the jump label
LB.. in the function block diagram.

When EN =0, the next function block that the program processes is the one that you
have added behind JC.. in the function block diagram.

If the associated jump label is not present for an activated jump or is positioned in front
of the jump label (backward jump), the program jumps to the end of the function block
diagram.
In both cases, the function block output will be set to state E1 =1.
% Please note that if there is a timing relay function block that has

been started in the circuit diagram, the time will keep counting

up even if the timing relay is skipped in the function block dia-

gram with JC..

Display of function blocks in the function block diagram
Active function blocks

During simulation, the function block status display shows a red frame around an activ-
ated function block that is being processed in the program.

Aninactive function block that is not being processed, for example, because the enable
coil is setto 0, is shown in a black frame.

The following figure shows the function block JC.. as an example of an active function
block. This functions here as the active jump label.
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JEO1

Fig. 229: Activated function block in the function block status display

Skipped function blocks

Function blocks, in the function block diagram change the intensity of their color due to
an active » Conditional Jump « JC...
With a skipped function block:

o Theredinaframe of an active function block turns to pink and

« the black in the frame of an inactive function block turns to grey.

« Thelastinternal states and values are frozen, e.g. the calculation result of an arith-
metic function block, that was calculated before a JC..- function block was activ-
ated.

Based on these intermediate states, a function block starts

« its recalculation as soon as itis no longer skipped,
« abitinput can be activated in the circuit diagram and
« agreendot can also be displayed in the simulation,

however, the function block does not change its internal states and values. It con-
sequently does not also change the state of its outputs.
Positioning in the function block diagram

Drag the conditional jump function block JC.. into the function block diagram and select
in the Properties field window the required function block number between 1 and 32 on
the Parameters tab.

The conditional jump function block JC.. is now shown at the end of the function block
diagram.

Position the conditional jump function block JCxx in the function block diagram in front
of the function block(s) to be skipped. To do this, activate the context menu of the JC..
function block and use the Move Function Block function.

Use of the conditional jump function block also requires the placement of a jump label
(LABEL:xx) function block in the function block diagram.

Assaociation in the circuit diagram

Drag the conditional jump function block JC.. onto a coil field of the circuit diagram and
in the Properties Field window select the function block number already used in the pos-
itioning. Connect the JC..EN coil with an appropriate contact for activation.

easyE4 07/22 MN050009 EN Eaton.com 501



6. Function blocks
6.1 Manufacturer function blocks

% For greater clarity, position the conditional jump function block
JC..inthe circuit diagram if possible directly in front of the func-
tion blocks to be skipped.

If the error output is to be evaluated, position the standard function block in the stand-
ard circuit diagram again. This time use it as a contact and associate JC..E1 with a suit-
able Boolean operand.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
v Function block release by EN is
necessary

parameter must first be enabled

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

[l Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

x | X | X< | x
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Operands Bit inputs
Q - Bit output X
Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET

Function block outputs
Description Note

(bit)

E1 Error
1: if no associated jump label LB is present or is
located in front of the jump location (backward
jump)

Assigning operands

You can assign the following operands to the function block outputs that are numeric
outputs:

Assigning operands Value outputs
MB, MD, MW - Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA — Analog output X

| - Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Qutput backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Parameter set Description Note
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See also

—> Section "AL - Alarm function block", page 455
—> Section "BV - Boolean operation”, page 459

-> Section "D - Text display”, page 463

—> Section "D - Text display editor”, page 473

-> Section "DL - Data logger", page 491

—> Section "LB - Jump label", page 505

-> Section "MR - Master Reset ", page 518

-> Section "NC - Numerical converter”, page 533
—> Section "ST - Set cycle time", page 539
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General

This function block is only available when using the EDP (easy
Device Programming) programming language.

easyE4 base devices provide 32 jump label function blocks,
LBO1 through LB32.

Within a function block diagram, an LB jump label is used as a
jump target for a conditional jump implemented with the JC
function block.

JC.. and LB.. must always be used in pairs.

LBO1

Operating principle

The jump label function block does not have to be linked or assigned parameters. It only
has to be placed at the appropriate position in the function block diagram.

A corresponding JC.. function block (conditional jump) must exist for every LB.. function
block. Conditional jump JCO1, for example, is always associated with jump label LBO1.

Seen from the corresponding conditional jump function block, the jump label must
always be downstream. In other words, it must be closer to the end of the function
block diagram.

If the jump label is located upstream of the jump location (backward jump), the program

will branch off to the end of the function block diagram. In this case, the conditional

jump function block output will be set to state E1 =1.

% The JC function block is used in the circuit diagram, while the LB function
block is used in the function block diagram.
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Other
Linking and parameter setting
In the function block diagram view, drag the function block to the position you want.

Then go to the Jump label parameters tab and select the same function block number
you originally assigned to the corresponding conditional jump function block.

You can also move this function block later on. To do so, right-click on the function block
you want to move and then select the Move... option.

See also

-> Section "AL - Alarm function block", page 455
-> Section "BV - Boolean operation”, page 459

-> Section "D - Text display”, page 463

-> Section "D - Text display editor", page 473

—> Section "DL - Data logger”, page 491

-> Section "JC - Conditional jump", page 500

-> Section "MR - Master Reset ", page 518

—> Section "NC - Numerical converter”, page 533
-> Section "ST - Set cycle time", page 539
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6.1.7.8 MC - Acyclical Modbus TCP request
Only available on easySoft Version 7.30 or higher.

If this function block is not being shown in the leftmost pane in easySoft 8, make sure
that you are using firmware version 1.30 or higher for the project.

General

easyE4 base devices provide 32 acyclical Modbus TCP request func-
tion blocks, MC01 through MC32.
An MC function block sends exactly one acyclical request to the selec-

ted Modbus TCP server. This function block is available for all pro- MCxax
. . EN RY
gramming languages and all easyE4 base devices. T FC3 gy
9 MC function blocks cannot be used within a user function 31\,
block. o

They are primarily used in order to request acyclical values such as
temperatures or to request fixed values once when the program is
starting.

Operating principle

An acyclical Modbus TCP request function block will send exactly one acyclical
request to the selected Modbus TCP server as soon as there is a rising edge at trigger
coil T_ and function block EN=1. Function code FC3 will be set as the acyclical request
by default. The data associated with the request will be read in the easyE4 base device
in a defined marker range or written from there. After the data is transferred suc-
cessfully, the server will respond and the RY function block output will switch to a state
of 1.

The QV function block output indicates the number of elements transferred.
The following function applies to FC23:

« The QV function block output indicates the number of elements read.
« The QV function block output indicates the number of elements written. QN remains
equal to 0 for other function codes.

Like with cyclical data communication, a response time can be defined here as well. As
soon as the server does not respond within the specified time, function block output E1
will be set to a state of 1. Whether the registers are cleared when there is a timeout will
depend on the setting configured with the option of the same name under Project view /
Cyclical data tabwhen the Modbus TCP server module is selected previously — please
refer to = "Cyclical data tab", page 759 as well.

If an MC function block is used in the program without Modbus modules having been
configured first, the plausibility check will report errors.
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The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
i Function block release by EN is
necessary
parameter must first be enabled
T Trigger input

When there is a rising edge at T_, the request
is sent with the function code to the Modbus
TCP server.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant” X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit?) NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X |IX | X | X | X |Xx
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Description Note
(bit)
RY 1: Request sent and positive response received
from server.
0: Request sent, but Modbus exceptions
received as response from server.
BY BUSY
1. Waiting for server response.
0: The request has been completed.
E1 ERROR
1: In the event of a rejection by the server or a
formal error.
(DWord)
av Actual number of elements Integer value range:
FC1, FC2, FC5, FC15: 0...+2000
FC3, FC4, FC6, FC16, FC23: 0...+125
QN Only relevant to function code FC23: Integer value range:
Actual number of elements for 2nd request 0...+125
EC Fault Code

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands

Value outputs

MB, MD, MW — Markers

X

NB, NW, ND — NET markers 2
NET station n

X

QA - Analog output

| — Value input of a FB

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — OQutput bit via NET (send)? SN - Output
bit via NET (send)

X

N — Network marker bit?

LE — Output backlight

Q - Bit output

| - Bitinput of a FB

2 Only on projects with > 2 base devices on NET
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Parameter set

Description Note

Parameter set

| Function block release by | this checkbox is enabled, the This parameter ensures that
state of function block input EN will  when existing programs are

EN is necessary S
be evaluated. If the checkbox is dis- copied, the functionality of the

abled instead, the function black function blocks that are carried
will be enabled and function block ~ over will be retained. The para-
input EN will not do anything. meter will be automatically set to
The "Function block release by EN is 0 or 1 depending on the function
necessary" option is enabled by block.
default.

Parameter display Constants can be edited on the

+ Call enabled device, as can function block para-

meters when using the EDP pro-
gramming language.

Simulation not possible

Acyclical Modbus TCP request — Parameters tab

The Acyclical Modbus TCP request — Parameters tab is used to configure the same
communication parameters as for the cyclical data in general — please refer to >
"Expansion parameter tab", page 757 .

The MC function block will send its acyclical Modbus client request to the selected Mod-
bus TCP server module. The selected function code defines whether the operation will
be a read or write operation, whether one or more elements are involved, and whether
the elements are of data type BIT or WORD. The function block will be run for the num-
ber of elements. It will write or read the easyE4 marker range, starting with word mark-
ers, to/from the server's Modbus TCP map, beginning with the element at index 1.

Modbus TCP acyclic request - Parameter |

MC |4 + | Comment: | |

Function block release by EN is necessary

Parameter display Specific parameterization of the Modbus TCP acyclic request

=+ Call enabled - Function code: Modbus TCP server:  Unit 1Dz Response timeout:
FC3 - Read Multiple Holding Registe M51 ~ | | 235 ~ 3000 ms
[132 bit mode

1st request

Start address: MNumber of items: Marker assignment:

[o | E | MWO1 v

Fig. 230: Acyclical Modbus TCP request - Parameters tab

Function code

The following function codes can be selected. FC3 will be set as the default.

FC4ec  Function description Function
Codey,q,
FC1 Read Coils Used to read outputs 0x01
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FC4ec  Function description Function
COdelﬂ
FC2 Read Discrete Inputs Used to read inputs 0x02
FC3 Read Multiple Holding Registers Used to read multiple input registers 0x03
FC4 Read Input Registers Used to read input registers 0x04
Fcs!  Wirite Single Coil Used to write to exactly one output 0x05
FC6 Write Single Holding Register Used to write to a single output register  0x06
Fc15!  Wirite Multiple Coils Used to write to multiple outputs 0x15
FC16  Write Multiple Holding Registers Used to write to multiple output 0x10
registers
FC23"  Read and Write Multiple Holding Used to read or write from/to multiple ~ 0x17
Registers word output registers

1) Only available for Modbus TCP clients or Modbus RTU master in easyE4

Modbus TCP Client Modbus TCP Server
easyEd Operanden Modbus TCP Map
Write —
Starting address
MW FCS, ECB, FC15, FC18, FC23

0

Mumber of elements-1

Read
FC1, FC2, FC3, FC4, FC23

Startadresse

MWW

0

Mumber of elements-1

Fig. 231: Overview of how function codes are used

Modbus TCP Server

The options are MS1 through MS4. This setting is used to select the Modbus TCP
server to which the request should be sent.

Unit ID
The value rangeis 1...255.
Response timeout

As soon as the server does not respond within the specified time, function block output
E1 will be set to a state of 1. Whether the registers are cleared when there is a timeout
will depend on the setting configured with the option of the same name under Project
view / Cyclical data tab— please refer to =" Clear register on timeout', page 760 as
well. 3000 ms is the default value.

(132 hit mode
Only available on easySoft Version 7.40 or higher.

Only available on firmware version 1.40 or higher.
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Otherwise this option will not be available.

Enable this option if you want register contents that are written or read with function
codes FC3, FC4, FC16, FC23 to be interpreted as double words. This will cause two con-
secutive word registers to be combined into a double word. The number of elements
per request can then be exclusively in steps of two.

This option is also important when it comes to data interpretation regarding the byte
order;.
1. Requirement

The parameters for the 1st request are used to define the easyE4 marker range on
which the function code will be run. The range's word markers will be either written to
the Modbus TCP server or read from it and stored in the easyE4's word markers.
Start The address of the first Modbus TCP server register that should be written to
address orread. The value range is 0 to 65535.
% Keep the 0-based address system in mind.
If the address range does not match the Modbus server's
address range because the former starts from 0 and the latter

from 1, you will need to use an offset.
In this case, you will need to set the start address to the original

value minus 1.
Alternatively, the option ¥ Auto-decrement on all addresses can be
activated with a checkmark.

No. of Ele- The number of elements that will be read from the server's Modbus TCP map
ments in the easyE4 marker range or that will be written from the easyE4 marker
range to the server's Modbus TCP map.
Depending on the specific function code, "element" may refer to different data
formats of data type BIT or WORD.

Marker The marker word selected in the Marker assignment field is the starting point of
assign- the marker range for which the function block will run the function codes. The
ment elements will be written from the easyE4 marker range or read in it.

The value range is 1...512.
Make sure not to overwrite any marker range registers or sections.

2nd write request (FC23 only)

The range for the 2nd write request will be shown exclusively for function code FC23

and must be defined under the tab.
2nd request (FC23 write)
Start address: Mumber of items: Marker assignment:

Fig. 232: Acyclical Modbus TCP request - 2nd write request tab

The parameters for the 2nd request are used to define the easyE4 marker range for
which function code FC23 will be run. The range's word markers will be either written
to the Modbus TCP server or read from it and stored in the easyE4's word markers.
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The address of the first server Modbus TCP map register that is written to.
The value range is 0 to 65535.
% Keep the 0-based address system in mind.
If the address range does not match the Modbus server's
address range because the former starts from 0 and the latter

from 1, you will need to use an offset.
In this case, you will need to set the start address to the original

value minus 1.
Alternatively, the option ¥|Auto-decrement on all addresses can be
activated with a checkmark.

The number of elements that should be written from the easyE4 marker range
to the server's Modbus TCP map.

Depending on the specific function code, "element" may refer to various data
formats.

The marker word selected in the Marker assignment field is the starting point of
the marker range for which the function block will run the function codes. The
elements in the easyE4 marker range will be read.

The value range is 1...512.

Make sure not to overwrite any registers.

Function block outputs

If you select the EDP programming language, the Function block outputs tab will appear

as well
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Circuit diagram ﬂ Function block diagram

MCo1

- FC3

001
001

RY

El
ov
QN

111

Modbus TCP acyclic request - Parameter

Type
Ov:

QM:

EC:

Fig. 233: Function block outputs tab
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Other
Signal diagram
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Fig. 234: Signal diagram of frequency counter

EN: Activates the function block
T_: Trigger input; the function code is sent to the Modbus TCP server when there is a rising edge at T_.

BY: Busy; indicates waiting for the server response and switches to a state of 0 when time tiggpqnse
elapses.

RY: Ready; the request has been sent and the Modbus TCP client has received a response. RY=0 if
EN=0

E1: Error; server rejection or formal error

QV: Actual number of elements

QN: Only for FC23: Actual number of elements in 2nd request

EC: Errorcode value

A: Normal operation; the server responds within specified time tiggponse

B: Fault scenario; the server does not respond within the specified time t,gg,n5e, Potentially because
the cable has been disconnected.

C: Fault scenario; the server is sending an exception code, or wrong port selected, etc.

Retention

The function block does not recognize retentive data.

Example FC23

% Keep the 0-based address system in mind.
If the address range does not match the Modbus server's address range
because the former starts from 0 and the latter from 1, you will need to
use an offset.
In this case, you will need to set the start address to the original value
minus 1.
Alternatively, the option [¥/Auto-decrement on all addresses can be activ-
ated with a checkmark.
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The following parameter configuration for the MC function block does the following:
1. Requirement

Read the server's Modbus TCP map starting from register #120 and write the content
for 50 elements to the marker range starting from marker word MW10; i.e., in marker
range MW10 to MW59. Elements for FC23 mean a data type of WORD.
Due to the 0-based address system, #121 must be entered in easyE4 as the
1st element index in order to read/write to the server's Modbus TCP map
starting from register #120.

2. Requirement

At the same time, write the content of 2 elements from the marker range starting with
marker word W100 (i.e., from marker range MW100 to MW101) to the server's Mod-
bus TCP map starting from register #200. Elements for FC23 mean a data type of
WORD.
Due to the 0-based address system, #201 must be entered in easyE4 as the
1st element index in order to read/write to the server's Modbus TCP map
starting from register #200.

Modbus TCP acyclic request - Parameter |

MC |4 ~ | Comment: |

Function block release by EM is necessary

Parameter display Specific parameterization of the Modbus TCP acyclic request
+ Call enabled - Function code: Modbus TCP server:  Unit 1D: Response timeout:
FC23 - Read and write Multiple Regi M51 ~| | 235 ~ 3000 ms
[132 bit mode
1st request 2nd request (FC23 write)
Start address: Mumber of items: Marker assignment: Start address: Mumber of items: Marker assignment:
[121 | [ 50 | MWS12 v 201 | |2 MW512 v

Fig. 235: Acyclical Modbus TCP request tab

Example FC15

% Keep the 0-based address system in mind.
If the address range does not match the Modbus server's address range
because the former starts from 0 and the latter from 1, you will need to
use an offset.
In this case, you will need to set the start address to the original value
minus 1.
Alternatively, the option ¥/ Auto-decrement on all addresses can be activ-
ated with a checkmark.

The following parameter configuration for the MC function block does the following:

1. Requirement
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Starting from register #21, write to the server's Modbus TCP map the content of 8 ele-
ments from the marker range starting with marker word MW10; elements for FC15
mean a data type of BIT. Write the first 8 least significant bits of MW10.
Due to the 0-based address system, #22 must be entered in easyE4 as the
st element index in order to read/write to the server's Modbus TCP map
starting from register #21.

Modbus TCP acyclic request - Parameter |

MC |4 | Comment: |

[“] Function block release by EM is necessary

Parameter display Specific parameterization of the Modbus TCP acyclic request
+ Call enabled w Function code: Modbus TCP server:  Unit ID: Response timeout:
FC15 - Write Multiple Coils ~ (| Ms1 ~| | 255 ~ | [ 3000 ms
32 bit mode
1st request
Start address: Mumber of items: Marker assignment:
[22 | [& | MW10 v

Fig. 236: Acyclical Modbus TCP request tab

See also

-> Section "easyE4 as a Modbus TCP client', page 754
-> Section "AL - Alarm function block", page 455
—> Section "BV - Boolean operation’, page 459

-> Section "D - Text display”, page 463

-> Section "D - Text display editor", page 473

-> Section "DL - Data logger”, page 491

-> Section "JC - Conditional jump", page 500

-> Section "LB - Jump label", page 505

-> Section "MR - Master Reset ", page 518

—> Section "NC - Numerical converter”, page 533
-> Section"ST - Set cycle time", page 539
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6.1.7.9 MR - Master Reset

General
easyE4 base devices provide 32 master reset function MRxx
blocks MR0O1 to MR32. Q

EN Q1

These function blocks can be used to set the markers
and all device outputs to a state of 0. -

Operating principle

Depending on the operating mode set, it is possible to reset either the outputs only, the
markers only or both.
% To ensure that all data ranges are reliably cleared, the master

reset function block must be the last function block executed in

your program. Otherwise subsequent function blocks may over-

write the data ranges again.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block.
T Trigger: The reset will be carried out when there is a rising edge.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant!) X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

" Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
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Operands Bit inputs
RN - Input bit via NET? X

SN - Output bit via NET (send)? X

N - Net marker bit? X

nN - NET marker bit?) NET station n X

ID: Diagnostic alarm X

LE - Qutput backlight X

P device buttons X

| - Bitinput X

Q - Bit output X

Q - Bitoutput of a FB X

2 Only on projects with > 2 base devices on NET
Operating mode

Description Note

Operating mode

Q = Reset outputs

Device outputs Q.., and QA..., as well as outputs Default
LE.., SN.., will be reset to a state of 0. settings

M = Reset marker

The following markers are reset to 0:
« Marker range MDO01...MD256
« NDO01..ND16

« Internal markers of existing function
blocks UF, IC, IE and IT

ALL = Reset both

Has an effect on the operands set at Q and M.

Function block outputs

Description

Note

(bit)

Q1 1: If input T_ has a state of 1.

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands

Value outputs

MB, MD, MW — Markers

X

NB, NW, ND — NET markers 2
NET station n

X

QA - Analog output

| — Value input of a FB

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X
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Assigning operands

Bit outputs

SN — Output bit via NET (send)? SN - Output ~ x

bit via NET (send)

N - Network marker bit?

X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

¥y Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation possible

Other

Retention

The function block does not recognize retentive data.

Example of a master reset function block with the programming method EDP

Fig. 237: Wiring the function block coils

VRO 7C) e ———— ASM42

The trigger coil is connected to a device input.

Fig. 238: Wiring of the function block contact

The message of the function block is sent to a marker.
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Example of a master reset function block configuration on a device display

When using the function block in the circuit diagram for the first time, use OK to auto-
matically enter the display of function blocks on the device display, as shown in the fol-

lowing figure.
MR16Q +

Fig. 239: Parameters on the display

Enter the function block settings here. The display contains the following elements:

MR16 master  Function block: Master reset, number 16

reset

a Operating mode: Reset outputs

+ Parameter set can be called via the PARAMETERS
menu

See also

-> Section "AL - Alarm function block", page 455

-> Section "BV - Boolean operation’, page 459

-> Section "D - Text display”, page 463

-> Section "D - Text display editor”", page 473

-> Section "DL - Data logger", page 491

-> Section "JC - Conditional jump", page 500

-> Section "LB - Jump label", page 505

-> Section "MC - Acyclical Modbus TCP request’, page 507
—> Section "NC - Numerical converter”, page 533

-> Section"ST - Set cycle time", page 539
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6.1.7.10 MU - Acyclical Modbus RTU request

522

Only available on easySoft Version 7.40 or higher.
Only available on firmware version 1.40 or higher.

Otherwise this option will not be available.

General

easyE4 base devices provide 32 acyclical Modbus RTU request
function blocks, MUO1 through MU32.

An MU function block sends exactly one acyclical request to the MUxx
selected Modbus RTU slave. This function block is available for all | gy RY
programming languages and all easyE4 base devices. T FC3 BY
MU function blocks cannot be used within a user func- 51\!
tion block. anl
They are primarily used in order to request acyclical values such EC

as temperatures or to request fixed values once when the program
is starting.

Operating principle

An acyclical Modbus RTU request function block will send exactly one acyclical
request to the selected Modbus RTU slave as soon as there is a rising edge at trigger
coil T_and function block EN=1. Function code FC3 will be set as the acyclical request
by default. The data associated with the request will be read in the easyE4 base device
in a defined marker range or written from there. After the data is transferred suc-
cessfully, the slave will respond and the RY function block output will switch to a state
of 1.

The QV function block output indicates the number of elements transferred.
The following function applies to FC23:

« The QV function block output indicates the number of elements read.
o The QV function block output indicates the number of elements written. QN remains
equal to 0 for other function codes.

Like with cyclical data communication, a response time can be defined here as well. As
soon as the slave does not respond within the specified time, function block output E1
will be set to a state of 1. Whether the registers are cleared when there is a timeout will
depend on the setting configured with the option of the same name under Project view /
Cyclical data tabwhen the Modbus RTU slave module is selected previously — please
refer to = "Cyclical data tab", page 759 as well.

If an MU function block is used in the program without Modbus modules having been
configured first, the plausibility check will report errors.
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Description Note
(bit)
EN 1: Activates the function block. The checkbox for the
il Function block release by EN is
necessary
parameter must first be enabled
T Trigger input

When there is a rising edge at T_, the request
is sent with the function code to the Modbus

TCP server.

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant”

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit2) NET station n X
ID: Diagnostic alarm X
LE - Qutput backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bit output of a FB X

2 Only on projects with > 2 base devices on NET

Function block outputs
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Description Note
(bit)
RY 1: Request sent and positive response received

from slave.

0: Request sent, but Modbus exceptions
received as response from slave.

BY BUSY
1: Waiting for slave response.
0: The request has been completed.

E1 ERROR
1: In the event of a rejection by the slave or a
formal error.

(DWord)
av Actual number of elements Integer value range:
FC1, FC2, FC5, FC15: 0...+2000
FC3, FC4, FC6, FC16, FC23: 0...+125
QN Only relevant to function code FC23: Integer value range:
Actual number of elements for 2nd request 0...+125
EC Fault Code

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers X

SN — Output bit via NET (send)? SN - Output  x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

Parameter set

i Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

This parameter ensures that
when existing programs are
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Description Note
be evaluated. If the checkbox is dis- copied, the functionality of the
abled instead, the function block function blocks that are carried
will be enabled and function block  over will be retained. The para-
input EN will not do anything. meter will be automatically set to
The "Function block release by EN is 0 or 1 depending on the function
necessary" option is enabled by block.
default.

Parameter display Constants can be edited on the

+ Call enabled device, as can function block para-

meters when using the EDP pro-
gramming language.

Simulation not possible

Acyclical Modbus RTU request — Parameters tab

The Acyclical Modbus RTU request — Parameters tab is used to configure the same
communication parameters as for the cyclical data in general — please refer to >
"Expansion parameter tab", page 757 .

The MU function block will send its acyclical Modbus RTU request to the selected Mod-
bus RTU slave module. The selected function code defines whether the operation will
be a read or write operation, whether one or more elements are involved, and whether
the elements are of data type BIT or WORD. The function block will be run for the num-
ber of elements. It will write or read the easyE4 marker range, starting with word mark-
ers, to/from the slave's Modbus RTU map, beginning with the element at index 1.

Modbus RTU acydic request - Parameter |

MU:|1  ~ Comment: | |

Function block release by EN is necessary

Parameter display Specific parameterization of the Modbus RTU acydic request
+Call enabled “ Function code: ComBUS module: Slave ID: Response timeout:
FC3 - Read Multiple Holding Registers  ~ | | C1 v |1 ~ ms
[] 32 bit mode
1st request
Start address: Mumber of items: Marker assignment:
[0 | [1 | MWo1 v

Fig. 240: Acyclical Modbus RTU request - Parameters tab
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Function code

The following function codes can be selected. FC3 will be set as the default.

FC4ec  Function description Function
Codey,qy
FC1 Read Coils Used to read outputs 0x01 o
FC2 Read Discrete Inputs Used to read inputs 0x02
FC3 Read Multiple Holding Registers Used to read multiple input registers 0x03
FC4 Read Input Registers Used to read input registers 0x04
Fcs!  Wirite Single Coll Used to write to exactly one output 0x05
FC6 Write Single Holding Register Used to write to a single output register  0x06
FC15"  Write Multiple Coils Used to write to multiple outputs 0x15
FC16  Write Multiple Holding Registers Used to write to multiple output 0x10
registers
FC23"  Read and Write Multiple Holding Used to read or write from/to multiple ~ 0x17

Registers

word output registers

1) Only available for Modbus TCP clients or Modbus RTU master in easyE4

eatyE4 Operanden Modbus TCP Map
Write - Starting address
Mw FCS, FCB, FC15, FC16, FC23 5
Mumber of slements-1
Read
MW Startadrasse
FC1, FC2, FC3, FC4, FC23
0
Mumber of slemeants-1

Fig. 241: Overview of how function codes are used

ComBUS module

C1is preset as the Modbus RTU slave communication module to which the request
should be sent.

Slave ID

The value range is 0 to 255.

If a slave ID of 0 is selected, the Modbus RTU master will send the request as a broad-
cast to all configured Modbus RTU slaves. In this case, only function codes for write
jobs can be sent (FC5, FC6, FC15, FC16). The request will be sent with default settings,
i.e., with a big-endian byte order and an address offset of 1, i.e., with the Auto-decre-
ment on all addresses option disabled.
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Response timeout

As soon as the slave does not respond within the specified time, function block output
E1 will be set to a state of 1. Whether the registers are cleared when there is a timeout
will depend on the setting configured with the option of the same name under Project
view / Cyclical data tab— please refer to =" Clear register on timeout’, page 760 as
well. 3000 ms is the default value.

132 bit mode

Only available on easySoft Version 7.40 or higher.
Only available on firmware version 1.40 or higher.
Otherwise this option will not be available.

Enable this option if you want register contents that are written or read with function
codes FC3, FC4, FC16, FC23 to be interpreted as double words. This will cause two con-
secutive word registers to be combined into a double word. The number of elements
per request can then be exclusively in steps of two.

This option is also important when it comes to data interpretation regarding the byte
order;.
1. Requirement

The parameters for the 1st request are used to define the easyE4 marker range on
which the function code will be run. The range's word markers will be either written to

the Modbus RTU slave or read from it and stored in the easyE4's word markers.
Start The address of the first Modbus RTU slave element that should be written to or read. The value range

address s 0 to 65535.
% Keep the 0-based address system in mind.
If the address range does nat match the Modbus RTU slave's address range because
the former starts from 0 and the latter from 1, you will need to use an offset.
In this case, you will need to set the start address to the original value minus 1.

No. of Ele- The number of elements that will be read from the slave's Modbus RTU map in the easyE4 marker
ments range or that will be written from the easyE4 marker range to the slave's Modbus RTU map.
Depending on the specific function code, "element" may refer to different data formats of data type
BIT or WORD.
If the 32-hit mode option is enabled, only a number of elements that can be divided by two will be
accepted.

Marker The marker word selected in the Marker assignment field is the starting point of the marker range
assign- for which the function block will run the function codes. The elements will be written from the
ment easyE4 marker range or read in it.

The value range is 1to 512.

Make sure not to overwrite any marker range registers or sections.
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2nd write request (FC23 only)

The range for the 2nd write request will be shown exclusively for function code FC23
and must be defined under the tab.
2nd request (FC23 write)

Start address: Mumber of items: Marker assignment:

Fig. 242: Acyclical Modbus master request - 2nd write request tab

The parameters for the 2nd request are used to define the easyE4 marker range for
which function code FC23 will be run. The range's word markers will be either written

to the Modbus RTU slave or read from it and stored in the easyE4's word markers.

Start The address of the first slave Modbus RTU map register that is written to. The value range is 0 to
address: 65535.

% Keep the 0-based address system in mind.
I the address range does not match the Modbus RTU slave's address range because
the former starts from 0 and the latter from 1, you will need to use an offset.
In this case, you will need to set the start address to the original value minus 1.

No. of The number of elements that should be written from the easyE4 marker range to the slave's Modbus
Ele- RTU map.
ments  Depending on the specific function code, "element" may refer to various data formats.

Word The marker word selected in the Word marker field is the starting point of the marker range for
Marker  which the function block will run the function codes. The elements in the easyE4 marker range will be
read.

The value range is 1to 512.
Make sure not to overwrite any registers.
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Function block outputs

If you select the EDP programming language, the Function block outputs tab will appear
as well

Circuit diagram I [ Function block diagram q b

M
MUuD1
" PG R
T BY
Eil
Qv p—
ool oM 0
001 = [—%0
W

Modbus RTU acyclic request - Parameter Block outputs PN

Type
Q1'l.l'r1 ~
ON: ~
EC: L
v
£ >

Fig. 243: Function block outputs tab
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Other
Signal diagram
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Fig. 244: Signal diagram of frequency counter

EN: Activates the function block
T_: Trigger input; the function code is sent to the Modbus RTU slave when there is a rising edge at T_.

BY: Busy; indicates waiting for the slave response and switches to a state of 0 when time t55,0nse
elapses.

RY: Ready; the request has been sent and the Modbus RTU master has received a response. RY=0 if
EN=0

E1: Error; slave rejection or formal error

QV: Actual number of elements

QN: Only for FC23: Actual number of elements in 2nd request

EC: Errorcode value

A: Normal operation; the slave responds within specified time tggpnse

B: Fault scenario; the slave does not respond within the specified time tog,0n5e, POtentially because the
cable has been disconnected.

C: Fault scenario; the slave is sending an exception code, or wrong port selected, etc.

Retention

The function block does not recognize retentive data.

530 easyE4 07/22 MNO050009 EN Eaton.com



6. Function blocks
6.1 Manufacturer function blocks

Example FC23

9 Keep the 0-based address system in mind.
If the address range does not match the Modbus server's address range
because the former starts from 0 and the latter from 1, you will need to
use an offset.
In this case, you will need to set the start address to the original value
minus 1.
Alternatively, the option [¥/Auto-decrement on all addresses can be activ-
ated with a checkmark.

The following parameter configuration for the MU function block does the following:
1. Requirement

Read the slave's Modbus RTU map starting from register #120 and write the content for
50 elements to the marker range starting from marker word MW10; i.e., in marker
range MW10 to MW59. Elements for FC23 mean a data type of WORD.
Due to the 0-based address system, #121 must be entered in easyE4 as the
1st element index in order to read/write to the slave's Modbus RTU map
starting from register #120.

2. Requirement

At the same time, write the content of 2 elements from the marker range starting with

marker word W100 (i.e., from marker range MW100 to MW101) to the slave's Modbus

RTU map starting from register #200. Elements for FC23 mean a data type of WORD.
Due to the 0-based address system, #201 must be entered in easyE4 as the
1st element index in order to read/write to the slave's Modbus RTU map
starting from register #200.

Modbus RTU acydic request - Parameter |

MU: | { ~ | Comment: |

[~ Function block release by EN is necessary

Parameter display Spedific parameterization of the Modbus RTU acydic request
+Call enabled o Function code: ComBUS module: Slave ID: Response timeout:
FC23 - Read and write Multiple Registe ~ | |C1 ~| (3 ~| | 3000 ms
[]32 bit mode
1st request 2nd request (FC23 write)
Start address: Mumber of items: Marker assignment: Start address: Number of items: Marker assignment:
[121 | [59 | Mw512 v 201 | [2 M 512 v

Fig. 245: Acyclical Modbus RTU request tab
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Example FC15

9 Keep the 0-based address system in mind.
If the address range does not match the Modbus server's address range
because the former starts from 0 and the latter from 1, you will need to
use an offset.
In this case, you will need to set the start address to the original value
minus 1.
Alternatively, the option ¥/ Auto-decrement on all addresses can be activ-
ated with a checkmark.

The following parameter configuration for the MC function block does the following:
1. Requirement

Starting from register #21, write to the slave's Modbus RTU map the content of 8 ele-

ments from the marker range starting with marker word MW10; elements for FC15

mean a data type of BIT. Write the first 8 least significant bits of MW10.

% Due to the 0-based address system, #22 must be entered in easyE4 as the
1st element index in order to read/write to the slave's Modbus RTU map
starting from register #21.

Modbus RTU acydic request - Parameter |

MU: | § « | Comment: |

Function block release by EN is necessary

Parameter display Spedfic parameterization of the Modbus RTU acydic request
+Call enabled V Function code: ComBUS module: Slave ID: Response timeout:
FC15 - Write Multiple Coils ~| |C1 ~| |3 ~ ms
32 node
1st request
Start address: MNumber of items: Marker assignment:
[22 | [s | MW10 v

Fig. 246: Acyclical Modbus client request tab

See also

-> Section "AL - Alarm function block", page 455
-> Section "BV - Boolean operation®, page 459

-> Section "D - Text display", page 463

—> Section "D - Text display editor”, page 473

-> Section "DL - Data logger”, page 491

-> Section "JC - Conditional jump", page 500

—> Section "LB - Jump label", page 505

-> Section "MR - Master Reset ", page 518

—> Section "NC - Numerical converter", page 533
> Section "ST - Set cycle time", page 539
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6.1.7.11 NC - Numerical converter

General

easyE4 base devices provide 32 numerical conversion function NCax
blocks NC01..NC32.

A decimal number can be represented either as being binary- EN Qv
coded or BCD-coded. Depending on the operating mode you M1 Bco
select, this function block will convert BCD-coded numbers to
binary-coded numbers (BCD mode) or vice verse, i.e., binary-
coded numbers to BCD-coded numbers (BIN mode).

Operating principle

EN=1 enables the function block so that the number conversion will be carried out
every cycle. The following applies when using LD, FBD, ST: As soon as there is a
changed value at 11, the new conversion value will appear at output QV. When using
EDP, the converted value will be provided until the next cycle.

The maximum data size that can be connected to the inputs/outputs is a double word
(32 bits). A BCD-coded number requires four hits (a nibble). This means that the biggest
BCD-coded numbers that can be converted are 7-digit BCD-coded numbers, since the
most significant nibble is used for the sign.

0000 means +
1111 means —

EN=0 initiates a reset in which the output QV is reset to 0.

The function block and its parameters

Function block inputs

Description Note
(bit)
EN 1: Activates the function block.
(DWord)
] Operand to be converted Integer value range,
decimal not all the way due to BCD lim-
itation

BCD: -9999999 ... +9 999 999
Decimal: -161 061 273 ... +161 061 273
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Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X

QV - QV - Numeric output of a FB X

" Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs
Constant 0, constant 1 X
M — Markers X
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X

ID: Diagnostic alarm
LE - Output backlight
P device buttons

| - Bitinput

Q - Bit output

Q - Bit output of a FB

2 Only on projects with > 2 base devices on NET

X | X | X | X [|Xx|Xx

Operating mode
BCD mode

The BCD value at I1 will be converted to a binary value and output at output QV. The bin-
ary value is displayed as a decimal value.

BIN mode

The binary value present at input |1 is converted to a BCD value and supplied at the out-
put QV. The binary value is displayed as a decimal value.

Description Note
BCD Converts a BCD value to a hinary value.
BIN Converts a binary value to a BCD value.
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Function block outputs

Description Note

(DWord)

Qv Supplies the converted value. Integer value range
Decimal: -161 061 273...+161 061 273
BCD: -9999 999... +9 999 999

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:

Assigning operands Value outputs
MB, MD, MW — Markers X

NB, NW, ND — NET markers 2 X

NET station n

QA - Analog output X

| —Value input of a FB X

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:
Assigning operands Bit outputs
M — Markers X

SN — Output bit via NET (send)? SN - Output ~ x
bit via NET (send)

N — Network marker bit? X
LE — Output backlight X
Q - Bit output X
| - Bitinput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set
Configuration/time range Description Note

! Function block release by EN  [f this checkbox is enabled, the This parameter ensures that
state of function block input EN when existing programs are
will be evaluated. If the checkbox  copied, the functionality of the
is disabled instead, the function function blocks that are carried
block will be enabled and function  over will be retained. The para-

is necessary

block input EN will not do any- meter will be automatically set
thing. to 0 or 1 depending on the func-
tion block.
Parameter display Constants can be edited on the
+ Call enabled device, as can function block para-

meters when using the EDP pro-
gramming language.

Simulation possible
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Other

Retention
The function block does not recognize retentive data.

Example for BIN operating mode

For simulation purposes in easySoft 8, function block input I1 can be connectedto a
marker double word instead of to a binary source. The value of this marker double word
can be entered in hexadecimal or decimal format. It will always be interpreted as binary
at function block input I1.

MD value I av
(dec) (hex) BIN BCD (dec)
> NC >
9 9 0000 1001 0000 1001 9
23 17 0001 0111 00100011 35
37 25 00100101 00110111 55
9999 999 00 989 67F 0000 0000 0000 1001 161 061 273
1001 1000 1001 1001
1001 0110 1001 1001
0111 1111 1001 1001
9999999  FF 676 981 11111111 11110110 -161 061 273
01100111 01100110
01101001 01100110
1000 0001 01100111
-10 000 000 1001 0000 Value range 1001 1001 -161 061 273
0000 0000 exceeded 1001 1001
0000 0000 1001 1001
0000 0000 1001 1001

The most significant nibble determines the sign.
For negative numbers, the two's complement
will be calculated.

% Since each decimal value is represented with four bytes or
eight nibbles and each nibble in the BCD code can assume a
value of 9, the largest number that can be represented is
9999999. The smallest number that can be represented is -
9,999,999.
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However, since a BCD source cannot represent negative numbers, a negative numeric
conversion at QV is simply a theoretical case.

Values greater than 9999999 are output as 161061273.

Values less than —9999999 are output as —161061273.

The working range of the function block has been exceeded.

Example for BCD operating mode

For simulation purposes in easySoft 8, function block input I1 can be connected to a
marker double word instead of to a BCD source. The value of this marker double word
can be entered in hexadecimal or decimal format. It will always be interpreted as BCD
at function block input I1.

MD value n Qv
(dec) (hex) BCD BIN (dec)
> NC >
9 9 0000 1001 0000 1001 9
23 17 0001 0111 0001 0001 17
37 25 00100101 0001 1001 25
18585 4899 0000 0000 0000 0000 4899
0000 0000 0000 0000
0100 1000 0001 0011
1001 1001 0010 0011
161061273 9999999 0000 1001 0000 0000 9999 999
1001 1001 1001 1000
1001 1001 1001 0110
1001 1001 0111 1111
-161 061 273  F6 666 667 11110110 1111111 9999 999
1001 1001 01100111
1001 1001 0110 1001
1001 1001 1000 0001
161 061 274 1001 1001 Value range 1001 1001 9999 999
1001 1001 exceeded 1001 1001
1001 1001 1001 1001
1001 1001 1001 1001

The most significant nibble determines the sign. For negative num-
bers, the two's complement will be calculated.
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% Since each decimal value is represented with four bytes or eight
nibbles and each nibble in the BCD code can assume a value of 9,
the largest number that can be represented is 9999999. The smal-
lest number that can be represented is -9,999,999.

However, since a BCD source cannot five a negative number at |1, a negative numeric
conversion at QV is simply a theoretical case.
% Values greater than 161061273 are output as 9999999.

Values less than—161061273 are output as “9999999.

The working range of the function block has been exceeded.

Example of a numerical converter function block when using the EDP programming
language

Function block input NC..EN is connected directly to device terminal |5

[ ——— ANCO1EN
Fig. 247: Wiring the function block coils

NCO02BCD +
>[1
Qv>

Fig. 248: Setting of the parameters

See also

—> Section "AL - Alarm function block", page 455

-> Section "BV - Boolean operation’, page 459

—> Section "D - Text display”, page 463

-> Section "D - Text display editor", page 473

—> Section "DL - Data logger", page 491

-> Section "JC - Conditional jump", page 500

-> Section "LB - Jump label", page 505

—> Section "MC - Acyclical Modbus TCP request’, page 507
-> Section "MR - Master Reset ", page 518

-> Section "ST - Set cycle time", page 539
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General

6. Function blocks
6.1 Manufacturer function blocks

easyE4 base devices provide exactly one set cycle time function

block STO1.
This function block allows a set cycle time to be defined. STO1
This cycle time is adjusted automatically if the maximum cycle time EN

used in the program is less than this specified value.
The maximum possible set cycle time is 1000 ms.

1

The set cycle time cannot be implemented if the cycle time of the pro-

gram is longer than it.

The function block and its parameters

Function block inputs

Description Note

(bit)

EN 1: Activates the function block. The checkbox for the
¥4 Function block release by EN is
necessary
parameter must first be enabled

(DWord)

I Required cycle time in ms Integer value range:

0...1000

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands

Value inputs

Constant, timer constant”

X

MD, MW, MB - Markers

X

NB, NW, ND - NET markers?

X

nNB, nND, nND- NET markers 2
NET station n

IA - Analog input

QA - Analog output

QV - QV - Numeric output of a FB

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands

Bit inputs

Constant 0, constant 1

X

M — Markers

X
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Operands Bit inputs
RN - Input bit via NET? X
SN - Output bit via NET (send)? X
N - Net marker bit? X
nN - NET marker bit? NET station n X
ID: Diagnostic alarm X
LE - Output backlight X
P device buttons X
| - Bitinput X
Q - Bit output X
Q - Bitoutput of a FB X

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will
be evaluated. If the checkbox is dis-
abled instead, the function block
will be enabled and function block
input EN will not do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set
to 0 or 1 depending on the func-
tion block.

Parameter display
+ Call enabled

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Simulation NOT possible

Other

Retention

The function block does not recognize retentive data.

Application example

A program consisting of the bit circuit diagram and function block generates a mean
cycle time of approx. 12 ms. Setting the set cycle time to 30 ms will ensure that the
cycle times are kept constant at this value.
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See also

—>"AL - Alarm function block", page 455

- "BV - Boolean operation”, page 459

- "D - Text display", page 463

->"D - Text display editor", page 473

—>"DL - Data logger", page 491

->"JC - Conditional jump", page 500

=>"LB - Jump label", page 505

-> Section "MC - Acyclical Modbus TCP request’, page 507
->"MR - Master Reset ", page 518

->"NC - Numerical converter", page 533
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6.2 Interrupt function blocks

6.2.1 IC - Counter-controlled interrupt

6.2.1.1 General

542

Only possible with easySoft 8.

easyE4 base devices provide 8 counter-controlled interrupt function
blocks, IC01 through IC08. This does not apply to the EDP programming
language.

easyE4 makes it possible to quickly respond to various events. This
makes it possible, for instance, to switch outputs on or off outside of the
main program's routine. Only bit operators are allowed within an interrupt
program.

The following events can trigger an interrupt:

« Reaching counter reference values, two-channel, device inputs 11
through I8, function blocks IC1 through IC8

« Frequency measurement, reference value exceeded or fallen below,
device inputs 11 through I8, function blocks IC1 through IC8

Execution time for an interrupt

The time between the moment the event is detected and the moment
there is a response at a device output is < 1 ms. To this end, the base
device's QP physical output must be set.

If multiple interrupts are executed simultaneously, the times add up.

NOTICE

Use each device input from I1 to 18 only once in each inter-
rupt function block. Otherwise, an error message will be out-
put during the plausibility check and it will not be possible to
load the program onto the device.

ICxx
C_MD 2
EN a1t
RE Q2
I1 Q3
12 Q4
13 Qv

14
sV

% In total, no more than 8 interrupt sources are allowed to be
processed in a single program. The valid interrupt sources
are the IC, IE, IT interrupt function blocks and the CF, CH, and
Cl high-speed counters that are directly connected to the
device inputs.
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6.2 Interrupt function blocks

9 If there are multiple interrupt requests present sim-
ultaneously, the first detected interrupt program will be
executed, after which the remaining ones will be executed
based on the corresponding order.

9 While the interrupt program is being processed, any other
incoming interrupts at the function block inputs of the same
instance will not be detected.

A reference value is set at function block input SV. Depending on the operating mode,
the function block will be assigned one or two of device inputs |1 through 18 in the cor-
responding parameters (at least one of them will be set as a counter input in the para-
meters). If the counter input reaches the reference value, the interrupt will be triggered.
The system will switch from the main program to the interrupt program and the latter
will be processed.

Interaction between main program and interrupt program

The states of function block inputs IC_I1 through IC_04 are passed to the interrupt pro-
gram, where they can be processed further as 101 through 104.

Function block outputs IC_Q1 through IC_Q4 can be set from the interrupt program. The
corresponding interrupt program outputs are Q01 through Q04.

main program interrupt program
e ICo1 o1 101 & S QFOL
. v
—Re GBSV oo |
— I1 Q2 —
+
—_— 12 1} e
— 1 Gy p— lo2 Qo1
R 1
- 5
103

[04

Fig. 249: Input and output states being passed between the main program and interrupt program

If an output is defined as a physical output on base device in the parameters for the
interrupt program, the output will be assigned an identifier of QP01 — QP04 and will act
directly on device output Q1 — Q4.
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The function block has its own 32-marker-bit marker range for processing the interrupt
program.

Available functions within an interrupt program

Interrupt programs are not available when using the EDP programming language.

Function LD FBS ST
New network v V v
Input/output inverter v V v
Contacts Make, Break, Constant 1, Constant 0

Coils Contactor, Negated contactor, Set, Reset

Jump functions Jump if 1, Jump if 0, Return if 1, Return if 0
Logic gates AND, AND NOT, OR, OR NOT, XOR, XNOR
Conditional statement - - V
Simple alternative - - V
Multiple alternatives - - V

6.2.1.3 The function block and its parameters

544

Function block inputs

Description Note

(bit)

EN 1: Activates the function block. The checkbox for the
i Function block release by EN is
necessary
parameter must first be enabled

RE 1: Sets the actual counter value to zero

I The states of the bit inputs from the main pro-

12 gram will be provided to the interrupt program

13

14

(DWord)

SV Setpoint Integer value range:

-2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block inputs that are numeric

inputs.

Operands Value inputs
Constant, timer constant! X

MD, MW, MB - Markers X

NB, NW, ND - NET markers? X

nNB, nND, nND- NET markers 2 X

NET station n

IA - Analog input X

QA - Analog output X
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Operands Value inputs
QV - QV - Numeric output of a FB X

1 Only on function blocks T, AC
2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block inputs that are bit inputs:

Operands Bit inputs

Constant 0, constant 1 X

M — Markers X

RN - Input bit via NET? X

SN - Output bit via NET (send)? X

N - Net marker bit? X

nN - NET marker bit?) NET station n X

ID: Diagnostic alarm X

LE - Qutput backlight X

P device buttons X

| - Bitinput X

Q - Bit output X

Q - Bitoutput of a FB X

2 Only on projects with > 2 base devices on NET
Operating modes

(bit) Description Note
Counter with external direction  Pulse at device input |1 —18, which ~ Maximum frequency 5kHz
control is defined as a counter input in the
parameters.

Duration signal at device input |1 —
18, which specifies the counting dir-
ection.

0: up counting

1: down counting

Counter with 2 counter inputs Pulse at device input 11 — I8 counts
up.
Pulse at device input 11 — I8 counts
down.

incremental counter Double evaluation
With automatic up/down counting dir-
ection detection, two counter inputs
[1...18, counter input channel A,
pulse
[1...18, counter input channel B,
pulse
When there is a complete channel A
and B period (e.g., first channel A
edge to next channel A edge), the
value at IC..QV is incremented or
decremented by 2 depending on the
counting direction.
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(bit)

Description Note

Frequency counter; f> SV

11...18, timeout of the frequency ref-
erence

Measuring interval 0.01s, 500 Hz -
5000 Hz

Measuring interval 0.1 s, 50 Hz -
5000 Hz

Measuring interval 1.0 s 5 Hz - 5000
Hz

Frequency counter; f < SV

|1 — 18, Frequency reference fallen
below

Measuring interval 0.01s, 500 Hz -
5000 Hz

Measuring interval 0.1 s, 50 Hz -
5000 Hz

Measuring interval 1.0 s 5 Hz - 5000
Hz

In the case of pulse counter with external direction control, device inputs
I1 through 14 must be used as pulse inputs and device inputs 15 through I8

must be used as direction inputs.
In the case of counters with 2 counter inputs, |1 through 14 should be used

with first priority.

In the case of incremental encounters, 11 through 14 should be used with

first priority.

—_

Inthe case of incremental counters, channel A and channel B must deliver
pulses with an offset of 90°.

IC function block with incremental counter operating mode, up or down count; Double

evaluation
Function block outputs

Description Note
(bit)
Q1 Bit output used to provide operand states from
Q2 the interrupt program to the main program.
Q3
Q4
(DWord)
Qv Current count Integer value range:

-2,147,483,648 to +2,147,483,647

Assigning operands

You can assign the following operands to the function block outputs that are numeric

outputs:
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Assigning operands

Value outputs

MB, MD, MW — Markers

X

NB, NW, ND — NET markers 2

NET station n

X

QA - Analog output

| —Value input of a FB

2 Only on projects with > 2 base devices on NET

You can assign the following operands to the function block outputs that are bit outputs:

Assigning operands

Bit outputs

M — Markers

X

SN — Output bit via NET (send)? SN - Output  x

bit via NET (send)

N — Network marker bit?

LE — Output backlight

Q - Bit output

| - Bitinput of a FB

2 Only on projects with > 2 base devices on NET

Parameter set

Description

Note

v/ Function block release by
EN is necessary

If this checkbox is enabled, the
state of function block input EN will

be evaluated. If the checkbox is dis-

abled instead, the function block
will be enabled and function block
input EN will nat do anything.

This parameter ensures that
when existing programs are
copied, the functionality of the
function blocks that are carried
over will be retained. The para-
meter will be automatically set

to 0 or 1 depending on the func-
tion block.

Constants can be edited on the
device, as can function block para-
meters when using the EDP pro-
gramming language.

Clicking on the button will open the
interrupt routine

Parameter display
+ Call enabled

Edit interrupt routine

Simulation possible

Retention

The function block does not recognize retentive data.
The interrupt program does not have any retentive data.
Monitoring the interrupt load

In total, no more than 8 interrupt sources are allowed to be processed in a single pro-
gram. The valid interrupt sources are the IC, IE, IT interrupt function blocks and the CF,
CH, and CI high-speed counters that are directly connected to the device inputs. For
more information, please refer to > "CF - Frequency counter”, page 300, > "CH - High-
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speed counter’, page 307, "Cl - Incremental Counter”, page 313 as well.

For function blocks IE0T —1E08 and ICO1 —IC08, device inputs 101 — 108 can be assigned
freely.

For function blocks IT01 —IT08, an interrupt that is not yet in use is assigned in easySoft
8. The interrupt sources used by the CF, CH, and Cl high-speed counters are also con-
sidered to be in use within this context.

Each device input and each interrupt source can only be used once.
Exceptions:

« For ClI01, the instance of 102 can be used by an IT interrupt function block.

« For Cl02, the instance of 104 can be used by an IT interrupt function block.

« For each interrupt function block IC, the instance of the second input of an IT func-
tion block can be used if the Counter with 2 counter inputs mode has not been selec-
ted.

These exceptions are taken into account by the plausibility check and by the program
compilation routine in easySoft 8. The maximum number of 8 interrupts is also taken
into account within this context.

Device inputs

101 102 103 104 105 106 107 108

Interrupt source

CFO01 frequency X

counter

CF02 frequency X

counter

CFO3 frequency X
counter

CFo4 frequency X
counter

CHO1 high-speed X

meter

CHO2 high-speed X

meter

CHO3 high-speed X

meter

CHO4 high-speed X
meter

Cl01 incremental X X

counter

Cl02 incremental X X
counter

IEO1...1E08 One input, 101 — 108 can be assigned freely (max. 8, nane can be assigned more than
once)

IC0T-1C08 Two inputs, 101 — 108 can be assigned freely (max. 8, none can be assigned more than
once)
ITO1...1T08 Automatically assigns the user interrupts 1 to 8 that are still available (only for instances

of 101 — 108 that are not in use by other function blocks)
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The time between the moment the triggering signal is detected and the moment there is
aresponse at an output is < 1 ms. If multiple interrupts are executed simultaneously,
the times add up.

Measuring the interrupt load

The runtime for each interrupt source is measured in ps. All measured times are added
over a period of 100 ms. After each 100 ms, the total of all times is evaluated and the
time measurement is cleared. If the interrupts used up more than 50% of the computing
time, the application will be stopped.

The <System_CPU_overload> diagnostic message will be generated and ID19 will be
setto 1.

For more information on how diagnostic messages can be called and processed,
please refer to

Available fixes for high interrupt loads
If the interrupt load becomes too heavy, the following steps can be taken to reduce it:

« Reduce the number of function blocks
« Keep the interrupt routine as short as possible
» Reduce frequencies when using counters

Example of a pulse counter with external direction control in easySoft 8
Device input 11: Counter input C_
Device input 15: Counting direction D_

If the setpoint of <1750> is reached at device input |1, the system will jump to the inter-
rupt program. Inside the interrupt program, QP04 will be used to set device output Q