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The information provided in this documentation contains general descriptions and/or technical
characteristics of the performance of the products contained herein. This documentation is not
intended as a substitute for and is not to be used for determining suitability or reliability of these
products for specific user applications. It is the duty of any such user or integrator to perform the
appropriate and complete risk analysis, evaluation and testing of the products with respect to the
relevant specific application or use thereof. Neither Schneider Electric nor any of its affiliates or
subsidiaries shall be responsible or liable for misuse of the information contained herein. If you
have any suggestions for improvements or amendments or have found errors in this publication,
please notify us.

You agree not to reproduce, other than for your own personal, noncommercial use, all or part of
this document on any medium whatsoever without permission of Schneider Electric, given in
writing. You also agree not to establish any hypertext links to this document or its content.
Schneider Electric does not grant any right or license for the personal and noncommercial use of
the document or its content, except for a non-exclusive license to consult it on an "as is" basis, at
your own risk. All other rights are reserved.

All pertinent state, regional, and local safety regulations must be observed when installing and
using this product. For reasons of safety and to help ensure compliance with documented system
data, only the manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant
instructions must be followed.

Failure to use Schneider Electric software or approved software with our hardware products may
result in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.
© 2018 Schneider Electric. All rights reserved.
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Safety Information @

Important Information

NOTICE
Read these instructions carefully, and look at the equipment to become familiar with the device
before trying to install, operate, service, or maintain it. The following special messages may appear
throughout this documentation or on the equipment to warn of potential hazards or to call attention
to information that clarifies or simplifies a procedure.

The addition of this symbol to a “Danger” or “Warning” safety label indicates that an
electrical hazard exists which will result in personal injury if the instructions are not

followed.

This is the safety alert symbol. It is used to alert you to potential personal injury
hazards. Obey all safety messages that follow this symbol to avoid possible injury or
death.

A DANGER

DANGER indicates a hazardous situation which, if not avoided, will result in death or serious
injury.

A WARNING

WARNING indicates a hazardous situation which, if not avoided, could result in death or
serious injury.

A CAUTION

CAUTION indicates a hazardous situation which, if not avoided, could result in minor or
moderate injury.

NOTICE

NOTICE is used to address practices not related to physical injury.

33002491 12/2018 7



PLEASE NOTE

Electrical equipment should be installed, operated, serviced, and maintained only by qualified
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out of
the use of this material.

A qualified person is one who has skills and knowledge related to the construction and operation
of electrical equipment and its installation, and has received safety training to recognize and avoid
the hazards involved.

BEFORE YOU BEGIN

Do not use this product on machinery lacking effective point-of-operation guarding. Lack of
effective point-of-operation guarding on a machine can result in serious injury to the operator of
that machine.

A WARNING

UNGUARDED EQUIPMENT

e Do not use this software and related automation equipment on equipment which does not have
point-of-operation protection.
e Do not reach into machinery during operation.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

This automation equipment and related software is used to control a variety of industrial processes.
The type or model of automation equipment suitable for each application will vary depending on

factors such as the control function required, degree of protection required, production methods,
unusual conditions, government regulations, etc. In some applications, more than one processor
may be required, as when backup redundancy is needed.

Only you, the user, machine builder or system integrator can be aware of all the conditions and
factors present during setup, operation, and maintenance of the machine and, therefore, can
determine the automation equipment and the related safeties and interlocks which can be properly
used. When selecting automation and control equipment and related software for a particular
application, you should refer to the applicable local and national standards and regulations. The
National Safety Council's Accident Prevention Manual (nationally recognized in the United States
of America) also provides much useful information.

In some applications, such as packaging machinery, additional operator protection such as point-
of-operation guarding must be provided. This is necessary if the operator's hands and other parts
of the body are free to enter the pinch points or other hazardous areas and serious injury can occur.
Software products alone cannot protect an operator from injury. For this reason the software
cannot be substituted for or take the place of point-of-operation protection.

Ensure that appropriate safeties and mechanical/electrical interlocks related to point-of-operation
protection have been installed and are operational before placing the equipment into service. All
interlocks and safeties related to point-of-operation protection must be coordinated with the related
automation equipment and software programming.

8 33002491 12/2018




NOTE: Coordination of safeties and mechanical/electrical interlocks for point-of-operation
protection is outside the scope of the Function Block Library, System User Guide, or other
implementation referenced in this documentation.

START-UP AND TEST

Before using electrical control and automation equipment for regular operation after installation,
the system should be given a start-up test by qualified personnel to verify correct operation of the
equipment. It is important that arrangements for such a check be made and that enough time is
allowed to perform complete and satisfactory testing.

A WARNING

EQUIPMENT OPERATION HAZARD

e Verify that all installation and set up procedures have been completed.

e Before operational tests are performed, remove all blocks or other temporary holding means
used for shipment from all component devices.

e Remove tools, meters, and debris from equipment.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Follow all start-up tests recommended in the equipment documentation. Store all equipment
documentation for future references.

Software testing must be done in both simulated and real environments.

Verify that the completed system is free from all short circuits and temporary grounds that are not
installed according to local regulations (according to the National Electrical Code in the U.S.A, for
instance). If high-potential voltage testing is necessary, follow recommendations in equipment
documentation to prevent accidental equipment damage.

Before energizing equipment:

Remove tools, meters, and debris from equipment.

Close the equipment enclosure door.

Remove all temporary grounds from incoming power lines.
Perform all start-up tests recommended by the manufacturer.
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OPERATION AND ADJUSTMENTS

The following precautions are from the NEMA Standards Publication ICS 7.1-1995 (English

version prevails):

e Regardless of the care exercised in the design and manufacture of equipment or in the selection
and ratings of components, there are hazards that can be encountered if such equipment is
improperly operated.

e |tis sometimes possible to misadjust the equipment and thus produce unsatisfactory or unsafe
operation. Always use the manufacturer’s instructions as a guide for functional adjustments.
Personnel who have access to these adjustments should be familiar with the equipment
manufacturer’s instructions and the machinery used with the electrical equipment.

e Only those operational adjustments actually required by the operator should be accessible to
the operator. Access to other controls should be restricted to prevent unauthorized changes in
operating characteristics.
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About the Book

At a Glance

Document Scope

This documentation is to serve as an aid to fast counter configuration.
e The operational characteristics of the EHC 105

The module description EHC 105
The configuration examples
The EHC 105 derived data types

Validity Note

The module configuration and parameterization

This document is valid for EcoStruxure™ Control Expert 14.0 or later.

Related Documents

title of documentation

Reference number

EcoStruxure™ Control Expert, Program Languages
and Structure, Reference Manual

35006144 (English),
35006145 (French),
35006146 (German),
35013361 (Italian),
35006147 (Spanish),
35013362 (Chinese)

You can download these technical publications and other technical information from our website

at www.schneider-electric.com/en/download.

33002491 12/2018
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Part |

EHC 105 00 Functional Overview

Introduction

This part includes information about functionality of the High Speed Counter EHC 105 00 module.

What Is in This Part?

This part contains the following chapters:

Chapter Chapter Name Page
1 EHC 105 00 Introduction 15
2 Structural Description of EHC 105 00 19
3 Operational Characteristics of EHC 105 00 25
4 EHC 105 00 Counter Types and their Operating Modes 41
5 Monitoring and Start-Up 63
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Chapter 1
EHC 105 00 Introduction

Overview

This chapter includes information about global functionality of the High Speed Counter EHC 105

00 module.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
General User Characteristics for EHC 105 00 16
System Characteristics of EHC 105 00 17

33002491 12/2018
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EHC 105 00 Introduction

General User Characteristics for EHC 105 00

User Characteristics

The user characteristics are presented below:

The EHC 105 00 module is a high-speed counter module for the Modicon Quantum controller.
The EHC 105 00 includes 5 independent counters.

Each counter can be operated with either 5 or 24 VDC pulse input signals.

The counters can be operated in the following operating modes:

O Event counter, 32-bit, with four distinct operating modes

o Differential counter, 32-bit, with two distinct operating modes

O Repetitive counter, 16-bit

O Rate counter, 32-bit, with two distinct operating modes

Counting frequencies of up to 100 kHz can be monitored, depending upon cable length,
transmitter type and voltage refer to EHC 705 00 Hardware Specifics, page 83.

There are eight isolated, discrete inputs and eight isolated, discrete outputs (24 VDC level)
available. These I/O points can be assigned to the various signals of the individual counters.

16

33002491 12/2018



EHC 105 00 Introduction

System Characteristics of EHC 105 00

System Characteristics

EHC 105 is characterized by the following features:

e Configuration information is transferred from the controller to the EHC 105 00 module only at
controller start up or module hot swap.

e Data transfer of the set point and actual values is exchanged every scan cycle.

e The user program is processed in the controller.

e The EHC105 module functions asynchronously with the controller, allowing fast response and
control.

NOTE: Certain parameter defaults are assigned at module start-up, which among other things,
assign specific functions to the discrete inputs. (Refer to Overview of I/O Signals, page 2.3).

33002491 12/2018 17
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Chapter 2
Structural Description of EHC 105 00

Introduction
This chapter describes the hardware configuration and the structure of the EHC 105 00 module

What Is in This Chapter?

This chapter contains the following topics:

Topic Page
Hardware Configuration of EHC 105 00 20
Block Diagram of a Counter Channel 21
Overview of 1/O Signals 23

33002491 12/2018
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Description of EHC 105 00

Hardware Configuration of EHC 105 00

Hardware Configuration

The counter module can be mounted in:
e Local subrack

e RIO subrack

e DIO subrack

A typical hardware configuration is shown below.

Local Subrack RIO Subrack  DIO Subrack

CPS

| CPU
EHC 105
EHC 105

[
o
@)

\ | rosus

MB+
D’ Control Expert

State RAM Diagram

1 CRP 931
#CRA 931

EHC 105
mCRA 211

MB+

The counter module EHC 105 00 needs 13 OUT registers (4x...) and 12 IN registers for

configuration.

The state RAM diagram as used by the counter is shown in the figure below.

CPU EHC
‘ Data
State RAM Exchange
= EHC
Program
Axx 3000 Parameters (Firmwarei
ouT I il
[13x) 12%)
Parameters I—

20
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Description of EHC 105 00

Block Diagram of a Counter Channel

Parts of a Counter Channel

Each counter channel consists of the following parts:
e Discrete input signals

Input logic

Input functionalities

Output functionalities

Output signals

Block Diagram

1 Counter 5 |
| vAROF—— J ! !
| EBUALL L |
Cperating Modes 1B (hexy —————— Operating Mode Counter 1 :
VR1[F——"———{ Courting Directi |
: ourting Direction Actual Value: |
! W
LS1
(C} b AND |— Load/Start
I Oulpul Set Poirt 1:
B OR/ VAT
IN2 O— O AND Set Point 1:
VAIE1
IN3 &— (A} L
INd &— AND |— Restart —C ouTi1
O— O —> ouT2
" ST Oulput Set Poirt 2
o—| Lt Sel Point = —o ouTs
IN6 VA21
O Sel Poirnt 2: o oUT4
INT© BEAT VAZET
Ns o— F —< outs
o— Forced Output —C ouTe
Nt E ORr Switch-Off ouTT
Final Set Poirt Value:
D ——> OuUT8
Final Set Poirt:
'(SVV) E/SE1
el —
Courter Enable 1 or |
Counter
(HW) Watchdog Time:
[— Timed
24C1G— AND Courter Input Final Set Poirt:
" DE/SE1
Courting Puse 1 - Puse. Vi it
5C1 + |
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Description of EHC 105 00

Symbols in the diagram:

Symbol

Meaning

*)

Configurable as either AND or OR. If the gate is not configured the output from
this gate is TRUE.

The counting pulse input voltage divider has been schematically simplified

Discrete input signals

Discete output signals

State RAM

Inversion

From Parameter configuration dialog

ST

Discrete IN/OUT assignments to the internal counter signals and possible /O
inversions (through a configuration dialog)

22
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Description of EHC 105 00

Overview of I/O Signals

Signal

Description

IN1 ... 8:

Discrete input signals which can be connected and individually inverted to the
counter's control inputs.

24Cx/5Cx (x = 1...5):

Discrete inputs for 24/5 VDC counting pulses.

VAR:

Bit within an output register (4x...), which determines if the output set points will
be relative or absolute to final set point value for all 5 counters.

EBUA:

Output register (4x...) bit, which determines module switch-off behavior for all 5
counters when communication between the controller and EHC 105 00 is
interrupted.

Operating modes 1...B:

One of 11 possible operating modes that can be selected for each counter
through a 4x register.

VRx (x =1...5): Bit within an output register (4x...), which determines the counting direction.
LSx (x =1...5): Load/Start:

Bit within an output register (4x...), minimum pulse width: 3 ms.
BEAX (x =1...5): Output switch-off:

Bit within an output register (4x...). The pulse must be at least 3ms width.
STx (x =1...5): Counter restart:

Bit within an output register (4x...), minimum pulse width: 3 ms.

Counter enablex:

There are two different enable inputs for every counter:
o Software Counter enable
o Hardware Counter enable

watchdog timer:

This timer monitors incoming pulses.

VA1x (x =1...5):

The first output set point.

VA1EXx (x = 1...5):

First set point:
Bit within an input register (3x...) to control the counter.

VA2x (x =1...5):

Second output set point.

VA2EXx (x = 1...5):

Second set point:
Bit within an input register (3x...) to control the counter.

E/Sx (x = 1...5):

Final set point value:
Output register (4x...).

E/SEx (x =1...5):

Final set point:
Bit within an input register (3x...).

DE/SEx (x = 1...5):

Timed final set point:
Settable through the parameter configuration screen.

33002491 12/2018
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Description of EHC 105 00

Signal Description

Pulse width: Defines the length of the timed final set point pulse.
In operating mode A: Defines the time for all associated outputs.

OUT1...8: Discrete output signals, which can be assigned and individually inverted to the
counter output.
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Chapter 3
Operational Characteristics of EHC 105 00

Introduction

This chapter includes detailed information about the operational characteristics of the EHC 105 00
module.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Discrete 1/0 Signals 26
Functional Counter Features 28
Start and Stop Counter Functionality 31
Start and Stop Priority Ranking of Signals 32
Start and Stop Timing Diagram without Hardware Input Configuration 33
Start and Stop Timing Diagram with Hardware Input Configuration 34
Counter Enabling and Monitoring 36
Output Set Point Mode 38
Set Points 39
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Detailed Operational Characteristics of EHC 105 00

Discrete 1/O Signals

IN1...IN8

IN1 ... IN8 are discrete input signals which can be connected and individually inverted to the
counter's control inputs

Response Times

The response times (including firmware scans) are:
e 10 ms for IN1...IN6
e 5ms for IN7 and IN8

Rules

The following rules apply to IN1...IN8:

e Each INx signal may be selected several times.

e Every input may be assigned the load/start, restart, or forced output switch-off functions.

e Inputs can also be used as counter enable. However in this case the allocations are defined and
may not be changed (IN1 is allocated counter 1, IN2 to counter 2, and so on.).

e Each discrete input can be inverted through the configuration dialogs.

Default

e The default for IN1...IN8 is Not inverted.
e For default assignment refer to Start-Up Characteristics, page 67.

24Cx/5Cx (x=1...5)
24Cx/5Cx (x = 1...5) are discrete inputs for 24/5 VDC counting pulses.

Counting on Pos. or Neg. Transition
Every counter has it’s own counting pulse inputs.
You have the following choice for configuration of the counter:

If Input Signal counts on: ... Then the counter will count on the ...
Is selected Neg. Transition
Is not selected Pos. Transition

The default is Neg. Transition.

26 33002491 12/2018



Detailed Operational Characteristics of EHC 105 00

OUT1...0UT8

OUT1 ... OUTS8 are discrete output signals, which can be assigned and individually inverted to the
counter outputs VA1E (set point 1), VA2E (set point 2), E/SE (final set point), and DE/SE (timed

final set point).

Default

e The outputs OUT1...0UT8 are not inverted.
e The default assignment refer to Start-Up Characteristics, page 67.

A WARNING

RISK OF UNPREDICTABLE PROCESS STATES
Do not select the same output OUT1 ... OUT8 with more than one set point.

Such double assignments lead to unpredictable process states, and are particularly difficult to
diagnose.
Failure to follow these instructions can result in death, serious injury, or equipment damage.

33002491 12/2018
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Detailed Operational Characteristics of EHC 105 00

Functional Counter Features

Overview

The possible settings relating to the functional features of the five counters in your EHC 105 are
described in the following. The figure below illustrates the setting possibilities.

Output Set Points

For all five counters the bit VAR determines if the output set points will be relative or absolute to
final set point value. VAR is a bit within an output register (4x...).

The signal signification of VAR is:
e VAR = 1: output set point is relative (to the final set point value).
e VAR = 0: output set point is absolute.

Default setting for VAR before configuration is VAR = 0.
See also Output Set Point Mode, page 38.

Module Switch-Off Behavior

The module switch-off behavior for all five counters when communication between the controller
and EHC 105 00 is interrupted is determined by EBUA. EBUA is an output register (4x...) bit.

The signal signification of EBUA is:
e EBUA = 1: The current output state is retained.
e EBUA = 0: All used outputs are set to 0 level.

Operation Modes
The operation mode of each of the five counters is determined by the value of BA.

BA is a 4x register, which can take one of 11 values (1....9, A, B), each representing a specific
operation mode. For the meaning of the values 1 ... B refer to Counter Operating Mode Numbers,
page 44.

Before configuration, the default mode of all counters is equivalent to operating mode A. The
modes named 0, C, D, E, F are equal to the mode A.
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Detailed Operational Characteristics of EHC 105 00

Counting Direction
The individual counters can function as bidirectional counters, counting up or down.
The counting direction of each counter is determined by VRx (x = 1...5).
VRx (x = 1...5) is a bit within an output register (4x...).

The signal signification of VRx (x = 1...5) is:
e VRx = 0: Up-counter, starting with 0, stop at final value E/Sx.
e VRx = 1: Down-counter, starting at initial value E/Sx, stop at 0.

NOTE: Do not change the value of the VRXx bit during operation of the counter. If the value changes,
the associated outputs of the counter will be switched off.

Before configuration, the default value for VRx is VRx (x = 1...5) = 0.
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Detailed Operational Characteristics of EHC 105 00

Counter Settings for Functional Features

Possible counter settings determining the functional features of the five counters are presented

below:

Settings overview

Per Module

BA = operating mode (hex) \
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Detailed Operational Characteristics of EHC 105 00

Start and Stop Counter Functionality

Load / Start
Load/start, LSx (x = 1...5), is a bit within an output register (4x...), minimum pulse width: 3 ms.

For more information refer to Start and Stop Timing Diagram without Hardware Input Configuration,
page 33 and Start and Stop Timing Diagram with Hardware Input Configuration, page 34.

Default value before configuration is LSx (x = 1...5) = 0.

Output Switch-Off

Output switch-off, BEAXx (x = 1...5), is a bit within an output register (4x...). The pulse must be at
least 3 ms width.

If BEAX = 1, it latches the current count in a buffer. While the counter continues to count, VA1EX,
VA2Ex and E/SEx are reset. This is also true for any assigned outputs OUTx.

For more information refer to Start and Stop Timing Diagram without Hardware Input Configuration,
page 33 and Start and Stop Timing Diagram with Hardware Input Configuration, page 34

Default value before configuration is BEAx (x = 1...5) = 0.

Restart
Counter restart, STx (x = 1...5), is a bit within an output register (4x...), minimum pulse width: 3 ms.
The STx signal releases the buffer and counter values of equal current value.

For more information refer to Start and Stop Timing Diagram without Hardware Input Configuration,
page 33 and Start and Stop Timing Diagram with Hardware Input Configuration, page 34

Default value before configuration is STx (x = 1...5) = 0.
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Detailed Operational Characteristics of EHC 105 00

Start and Stop Priority Ranking of Signals

Priority Ranking
The priority of signals to start or stop a counter is as follows:
Priority | Function Active for:
1 Forced output switch-off | BEAx = 1 (state RAM)

or
One of the configured discrete inputs is 1.

2 Load/Start counter LSx = 1 (state RAM)

and

TRUE evaluation of the configured discrete inputs
3 Restart counter STx = 1 (state RAM)

and

TRUE evaluation of the configured discrete inputs

NOTE: The user program commands are necessary for starting and restarting of the counting
procedures. Setting of the corresponding discrete inputs is also required. When no discrete input
is assigned to the commands through Load/Start and Restart, the counting procedure is initiated
through the output status word (4x...) bits LSx respectively STx.

32 33002491 12/2018



Detailed Operational Characteristics of EHC 105 00

Start and Stop Timing Diagram without Hardware Input Configuration

Timing Diagram
The following timing diagram shows the start and stop functionality without using the input signals
load/start, restart, output switch-off and counter enable. Counter 1 is configured as event counter,
parallel, absolute, output function noninverted and counting up.

Pulse input

| L]
BEA 1 r| m m

Actual Value IW

E/S Value

VA2 Value
Counter

VA1 Value Actual Value

L

VATE1 J :
B S s W o DO O
VAZE1 Outputs
if configured)
I I L
E/SE1
DE/SE1 H

DE/SE1 pulse width can be specified in the parameter configuration screen.

Influence of LS1

With the rising edge from LS1, the actual counting value is set to 0. The outputs VA1E1, VA2E1
and E/SE1 are set to 1 for the operation mode 1 ... 5 and 8, 9 or to 0 for operation mode A and B.

Influence of BEA1 and ST1
If BEA1 = 1 the actual value will latch; the counting continues in an internal memory of the module.

If BEA1 = 0 the counting of the actual value continues with the current contents of the memory. Is
there on ST1 a rising edge the outputs switch on depending on the actual value.

NOTE: Notice following notes:

e Inmode 5, 8, 9 an 1 signal at BEA is setting the actual value to O or to final set point value,
depending on up or down counting mode.

e The ST1 signal has no function in the modes 5, 8 and 9.
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Start and Stop Timing Diagram with Hardware Input Configuration

Timing Diagram
The following timing diagram shows the start and stop functionality with using the input signals
load/start, restart, output switch-off and counter enable. Counter 1 diagram as event counter,
parallel, absolute, output function non inverted and counting up.

Pulse input
counte nput ||| A AR GBS

(HW) Counter Enable (IN1) | |7| not inverted

Load/Start or Restart (IN6) J—‘ ’—‘ ’—‘ m not inverted
LS1 —H H
BEA1 | ‘
ST1 H H
’—‘ not inverted

Qutput Switch-Off (IN8)

Actual Value IW
E/SValue [ ------------------>-----------------"-;
R e :
: Counter
VAT Value | -|- - - - - -~ -~ -------------; I , Actual Value
_// ! ;
ol ] : N
VAI1E1 J | ‘ | ’7
VAZE1 J \_/ ‘ ’—‘ . gﬂmtesr
(if configured)
eset | I LI
DE/SE1 I_I

DE/SE1 pulse width can be specified in the parameter configuration screen

Load/Start or Restart

e The discrete input evaluation for Load/Start or Restart is combined with LSx respectively STx
by AND.

e The AND condition is true if no configuration has been carried out for Load/Start or Restart; the
LSx and STx bits then function alone.
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Influence of LSx and STx

e The LSx and STx signals operate edge-controlled.
e LSx and STx bit are always active with the rising edge, it can not be inverted.

Influence of BEAX

e BEAX is always active with the high signal, it can not be inverted.
e An active BEAX signal set all inverted outputs to high signal.

Discrete 1/0

e If the discrete outputs are inverted, the state from the signals VA1Ex, VA2Ex and E/SEx will not

be inverted.
e |If the discrete input is not inverted, the high signal is active. If discrete input is inverted, the low
signal is active.

Output-Switch-Off
e The output switch-off discrete inputs have the same function as the BEAX bit.
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Counter Enabling and Monitoring

SW Counter Enable 1-5

The software switch enables the counter and is activated from the parameter configuration screen.
In the screen select the option as follows:

Option Meaning
Input x for counter enable: is selected The (HW) counter enable is effective.
Input x for counter enable: is not selected The counting pulse is always enabled.

The default is Input x for counter enable: is not selected.

NOTE: The pulse counting begins after the first complete pulse following the counter enable signal.
Accordingly, after counting pulse disable, the next counting pulse will still be registered. As a result
during each count cycle (enable / disable), one pulse will be missing.

HW Counter Enable 1-5

Signal that enables the counter, if Input x for counter enable is selected. Input channels for this
function are predefined:

Input Counter
IN1 1
IN2 2

The signal signification for the (HW) counter enable is:

Signal Meaning
1 Counter is enabled (input not inverted)
0 Counter is disabled (input not inverted)

The default: Input (HW counter) is not selectable for counter enable.

NOTE: The pulse counting begins after the first complete pulse following the counter enable signal.
Accordingly, after counting pulse disable, the next counting pulse will still be registered. As a result
during each count cycle (enable / disable), one pulse will be missing.
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Counter Watchdog Timer

This timer monitors incoming pulses and can be enabled through the parameter configuration
screen:

The parameter signification is:
e Value 0: no monitoring
e Values 1...255: (x 0.1) sec.

The default is value 0.
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Output Set Point Mode

Output Set Points

There are two output set points per EHC module:
e The first output set point VA1x (x = 1...5)
e The second output set point VA2x (x = 1...5)

The output set point is configured once for all module counters. All counters of one module operate
in absolute or relative output set point mode.

Value range of VA1x = 0...(2 exp31) 1

The default is value 0.

Output Set Point Modes
Signification and requirements of the output set points modes relative and absolute:

Output set point mode

Description

Requirement

Absolute

In this mode, the value entered in the parameter
configuration screen is the actual output set
point.

E/Sx > VA2x >=VA1x >=0
E/Sx = final set point value

Relative

In this mode, the output set point is the
difference between the set point value and the
final set point value.

E/Sx > VA1x >=VA2x >=0
E/Sx = final set point value

38
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Set Points

Set Points

There are two set points per counter:
e VA1EX (x =1...5)
e VAZE (x=1...5)

VA1Ex and VAE2x are bits within an input register (3x..).

They may be assigned to any of the discrete outputs OUT1...OUTS.
Default: VA1Ex (x = 1...5) = 0 and VA2Ex (x = 1...5) = 0.

For default assignments refer to Start-Up Characteristics, page 67.

Final Set Point Value

The final set point value E/Sx (x = 1...5) is an output register (4x...) in which the counter's final value
(up counter) or initial value (down counter) is entered.

A change of the final set point value has the following effects:

Mode Effects

1,2,3,4 A change of the final set point value will be excepted immediately (independent
if the counter is active or inactive). The actual value will not be influenced.

5 A change of the final set point value only takes effect if the BEA signal is set in
advance.
8,9 A change of this value has no effect, if the counter is active. If the counter is

inactive a change of this value is excepted immediately.The actual value is
setting to O or to final set point value, depending on up or down counting mode.

Value range: E/Sx (x = 1...5) = 0...(2 exp31) -1
Default value: E/Sx (x =1...5) =0

Final Set Point
The final set point E/SEx (x = 1...5) is a bit within an input register (3x...).

It may be assigned through the parameter configuration screen to any of the discrete outputs
OUT1...0UTS.

Default value: E/SEx (x = 1...5) = 0.

For default assignments refer to Start-Up Characteristics, page 67.
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Timed Final Set Point

The timed final set point DE/SEx (x = 1...5) is settable through the parameter configuration screen.
It can be assigned to any of the discrete outputs OUT1...0UT8.

Default value: DE/SEx (x = 1...5) = 0.
Default assignment is: No assignment.

Pulse Width

Pulse width defines the length of the timed final set point pulse. In addition, in operating mode A,
pulse width defines the time for all associated outputs.

Significance of the pulse width value:

Pulse width value Significance
0 Output for DE/SEx is disabled.
1...255 x =0.02 sec

Default: Pulse width = 0.

NOTE: If pulse width = 0 in operating mode A there will be no outputs.

40
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Chapter 4
EHC 105 00 Counter Types and their Operating Modes

Introduction

This chapter includes information about the different Counter types and their possible operating
modes.

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page
41 Overview of Counter Types and their Mode Numbers 42
4.2 Event Counter 45
43 Differential Counter 52
4.4 Repetitive Counter 57
4.5 Rate Counter 60
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Section 4.1

Overview of Counter Types and their Mode Numbers

Introduction

This section describes the counter types and their mode numbers.

What Is in This Section?

This section contains the following topics:

Topic Page
Counter Types 43
Counter Operating Mode Numbers 44

42
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Counter Types

Counter Types
The EHC 105 00 module can operate as the following counter types:
e Event counter (with and without fast final set point)

Event counter with timed or latched outputs

Differential counter (without fast final set point)

Repetitive counter (with fast final set point)

Rate counter

Counting Up and Down

The selection of the various counter types takes place through the operating mode selections in
state RAM. Every counter type can count up and down. Output set point mode can be set to be
relative (to the final set point value) or absolute.

Reason for Switch-off
For an active counter, any of the following changes triggers an output switch-off:
e Change of operating mode
e Change of counting direction
e Change of switch-off behavior
e Change of type of set point

NOTE: A change of the operating mode accompanied by load/start is not possible. The setting of
the load / start bit after changing the operation mode must be done in the next scan cycle.

Discrete Output Signal Response Times
The response times for discrete output signals:

Set Point Discrete output signal response time

Without fast final set point Typical 3 ms

With fast final set point Typical 0.5 ms
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Counter Operating Mode Numbers

Value (hex)

Meaning

1

Event counter with parallel set point activations.

2

Event counter with serial set point activations.

3

Differential counter with parallel set point activations (only applies to
counters 1 and 3, the set point and actual values of counters 2 resp. 4 are
inactive).

Differential counter with serial set point activations (only applies to
counters 1 and 3, the set point and actual values of counters 2 resp. 4 are
inactive).

Repetitive counter

Rate counter, gate time t = 100 ms

Rate counter, gate timet=1s

Event counter with parallel set point activations and fast final set point.

Event counter with serial set point activations and fast final set point.

5
6
7
8
9
A

(default)

Event counter with timed ON outputs, the pulse width setting holds for all
employed outputs.

B

Event counter with latched set point outputs.

0,C,D,EF

As operating mode A.

44
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Section 4.2

Event Counter

Overview

This section describes the operating modes of EHC 105 00 when it is working as an event counter.

What Is in This Section?
This section contains the following topics:

Topic Page
Operating Modes 46
Time Diagrams for Operating Modes 1 and 8 47
Time Diagram for Operating Modes 2 and 9 49
Time Diagram for Operating Mode A 50
Time Diagram for Operating Mode B 51
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Operating Modes
Event Counter Characteristics
The event counter is a gate-controlled, bidirectional counter with two or fewer set points—a final

set point and a timed final set point.

Operating Modes

Operating Mode | Description

A With adjustable time-on outputs.

The pulse width configuration applies the same value to all counter outputs.

With parallel output set point activation.

With serial output set point activation.

With parallel output set point activation and fast final set point.

With serial output set point activation and fast final set point.

W | © | (N |~

With latched set point activation.

NOTE: Outputs are at 0 signal on start.

Value Range

The value range for all operating modes amounts to: 0...(2 exp 31) 1, except the operating mode
5is 0...(2 exp 16) 1.
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Time Diagrams for Operating Modes 1 and 8

Counting up
Counting up is realized with VRx = 0.

counte tnput [ LA DLy gt

Signal
s ] |
(HW) Counter Enable (IN1) m |
Actual Value IW
E/S Value
Counter
Actual Value
Value from E/S-VA2
Value fromE/S-VAT1 | - |- - - --------- ﬁ , :
o! — ] ‘ : —
VATE J ‘ : :
! Counter
VAZE J

Qutputs

(if configured)
E/SE J J
DE/SE I_I

DE/SE pulse width can be specified in the parameter configuration screen

Further Signals

This is a typical time diagram of an event counter with relative and serial set point activation that
does not take into account the following signals:

o BEAX (see page 317)

e STx (see page 37)

NOTE: STx has no function in the operating mode 8.
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Counting down Counter
Counting down is realized with VRx = 1.

Pulse input
ourter gt ||| A AR ARERERENE: Eee

(HW) Counter Enable (IN1) m ‘ | ‘

LS

Actual Value IW

E/S Value
Counter

Actual Value
VA1 Value

VA2 Value
0

VATE -
' Counter
VAZ2E J . Outputs
\—,— (if configured)
E/SE J
DE/SE ﬂ

DE/SE1 pulse width can be specified in the parameter configuration screen

Further Signals

This is a typical time diagram of an event counter with relative and serial set point activation that
does not take into account the following signals:
e BEAX

e STx
NOTE: STx has no function in the operating modes 8.
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Time Diagram for Operating Modes 2 and 9

Counting up
Counting up is realized with VRx = 0.

caunter nput | | ARGy g
LS —H H

(HW) Counter Enable (IN1) m | ‘ |

Actual Value IW

E/S Value

Counter
Actual Value

Value from E/S-VA2

Value from E/S-VA1 | - |- - - - - -~ - ~--~-~-- e . .
ol L : L
VAIE J | : ]
' Counter
VAZE

Qutputs

J \—,7 (if configured)
E/SE
DE/SE ﬂ

DE/SE pulse width can be specified in the parameter configuration screen

Further Signals

This is a typical time diagram of an event counter with relative and serial set point activation that
do not take into account the following signals:

o BEAX (see page 37)

o STx (see page 37)

NOTE: STx has no function in the operating mode 9.
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Time Diagram for Operating Mode A

Counting up
Counting up is realized with VRx = 0.

Pulse input
counter nput {1 LA A A S

s I
{HW) Counter Enable (INT) rl ‘

Actual Value IW

E/S Value
Counter
Actual Value
VA2
VA1
0
(VA1E) OUTx H
: m ' Counter
(VA2E) OUTy - ] Outputs
(E/SE) OUTz ! i ﬂ

DE/SE ! ﬂ

VAIE J 1 ’7 o
VA2E J . ’— Register bits
EISE | .

DE/SE pulse width for all outputs can be specified in the parameter configuration screen

NOTE: The activation of the discrete outputs are different from the activation of the register bits.
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Time Diagram for Operating Mode B

Counting up
Counting up is realized with VRx = 0.

Pulse input
caurter ot || A A ARy S

Ls J L
BEA —H H

(HW) Counter Enable (IN1) ’_‘ | | ‘

Actual Value WY

Counter
Actual Value

E/S Value
VA2

VAT

0

(VAIE) OUTx ‘ ] 1 \—

' Counter
(VAZE) OUTy : | ‘ I— S
(E/SE) OUTz 1 |

DE/SE \ d
VATE J : :
J ' ’— Register bits
VAZE
E/SE J \—,7

DE/SE pulse width can be specified in the parameter configuration screen

NOTE: The activation of the discrete outputs are different from the activation of the register bits.
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Section 4.3

Differential Counter

Introduction

This section describes the operating modes of EHC 105 when it is working as a differential counter.

What Is in This Section?

This section contains the following topics:

Topic Page
Operating Modes 53
Time Diagram for Operating Mode 3 54
Time Diagram for Operating Mode 4 56
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Operating Modes

Differential Counter Characteristics

The differential counter is a gate-controlled counter with up to two output set points, a final set point
and a timed final set point. A differential counter consists of two counter channels and measures
the difference between each of their pulses.

The counting value is determined from the difference between the two counters.

Counter 1 (clockwise) and 2 (counterclockwise) form a differential counter 1, while counter 3
(clockwise) and 4 (counterclockwise) form a differential counter 2.

NOTE: This configuration cannot be changed.

Operating Modes
The differential counter has the following operating modes:

Operating Mode | Description

3 With parallel set point activation.

4 With serial set point activation.

NOTE: Outputs are at 0 signal on start.

Configuration

Differential counter configuration, control, and evaluation are done through the parameters and
values of the first counter with the exception of the counter input.

The configuration for the respective second counter must be performed separately. The parameter
choices from the parameter configuration screen are:

e Invert counter input (input signal counts on)
e Use input for counter enable

NOTE: A fast final set point cannot be set for differential counters. If a counter is disabled, counter
time monitoring is suspended.

Value Range
The value ranges are as follows:

e Set Point values: 0...(2 exp 30) -1.
e Actual values: -(2 exp 30)...(2 exp 30) -1.

NOTE: The value range allows the differential counter to be used also for continuous monitoring.
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Time Diagram for Operating Mode 3

Counting up
Counting up is realised with VRx = 0.
courter nput 113 ({1111 AL ARMARAIOIAE - JCARATRAAAIAEIILY S, e
3 11T T O L 2

s ]| 1

Differential current value &
EiS Walue | -|- - - - = - = - < < - oo o oo oo oo
: Counter

Value rom E/S-VAZ | -|- - - - - - - - - - - - - - - /j ,,,,,,, Actual Value

Value from EfS - WAT | <[ - - - - - - - - - - - S [ [ . ' :
S8 o Nl s St

< i ' ' i ' ' '
Y o o o '

YATE J : : ‘ I ‘ ’_
e L] L S

J \_,7 {if configured)
E/SE

DE/SE H

DE/SE pulse width can be specified in the parameter configuration screen

Further Signals

This is a typical time diagram of a differential counter with parallel set point cutoffs that does not

take into account the following signals:
e BEAX: Further information see Start and Stop Counter Functionality, page 31
e STx: Further information see Start and Stop Counter Functionality, page 31
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Counting down
Counting down is realised with VRx = 1.

courter wnput 123 LI M ARAAR LY Sy
courtr nput 24 L] LAMHIUURHULRQRHLRN - JHRRRULERAAQMOMARHOLY S e
| 1

Differsrial current value &

EiS Value
VAT Value .

Counter
VA2 Value - Actual Yalue

0

Y o oo ‘
VATE J ‘
. Counter
WVAZE J \—,—\—‘— Qutputs
J \—,— (if configured)
E/SE

DE/SE

]

DE/SE pulse width can be specified in the Concept dialog screen

Further Signals
This is a typical time diagram of a differential counter with parallel set point cutoffs that does not
take into account the following signals:
e BEAX: Further information see Start and Stop Counter Functionality, page 31
e STx: Further information see Start and Stop Counter Functionality, page 371
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Time Diagram for Operating Mode 4

Counting up
Counting up is realised with VRx = 0.

cose v 0 ML (O 2
coee e (IO I e

s | I

Differential current value &
EfS Valug | -|- - = - = - = = = = - - - - oo e — oo oo P
: Counter
Value from E/S - VA2 { -|- - - - - - - - - - o - - - o /j ,,,,,,, Actual Value
Value from EfS - WAT | -|- - - - - - - - - - - - S - [ ' v ,,,,, ‘ .
o Lo Lo o .
< i ' ' " ' ' '
Y

YATE J .
. Counter
WAIE Outputs
J {if configured)
E/SE \—,7

DE/SE H

DE/SE pulse width can be specified in the parameter configuration screen

Further Signals

This is a typical time diagram of a differential counter with seriall set point cutoffs that does not take

into account the following signals:
e BEAX: Further information see Start and Stop Counter Functionality, page 31
e STx: Further information see Start and Stop Counter Functionality, page 31
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Section 4.4

Repetitive Counter

Introduction

This section describes the operating modes of EHC 105 if it is working as a repetitive counter.

What Is in This Section?

This section contains the following topics:

Topic Page
Operating Mode 5 58
Time Diagram for Operating Mode 5 59
33002491 12/2018 57
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Operating Mode 5

Characterization

The repetitive counter is an up / down counter with up to two output set points, a fast final set point,
which acts as a third set point and a timed final set point.

As a repetitive counter, every time the final set point value is reached, the following restrictions

apply:

e E/Sx values are limited to the value ranges 0...(2 exp 16) -1.

e The final set point value cannot be changed when the counter is active. BEA must be set in
advance.

e The final set point value must be equal or greather than 2.

Operating Mode
The repetitive counter has the following operating mode:

Operating Mode Description

5 With serial output activation.

Synchronisation
This enable / disable counter input is usable for synchronisation with an external event.

The next counting pulse after an edge 0->1 at the enable / disable counter input is setting the actual
value to 0 or to final setpoint value, dependent from up or down counting mode.
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Time Diagram for Operating Mode 5

Counting up
Counting up is realised with VRx = 0.

couer || R A A0S S e
LS —H

Actual Value W K

EiS Value

VA2 Value
Counter
Actual Value

VAT Value
0

VAIE I .
' ‘ Counter
WAZE ! m Outputs
J—,—J {if configured)
E/SE
DE/SE ﬂ ﬂ

DE/SE pulse width can be specified in the parameter configuration screen

Further Signals

This is a typical time diagram of a repetetive counter that do not take into account the following
signals:

e BEAX: Further information see Start and Stop Counter Functionality, page 31

e STx has no effect in this operating mode.
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Section 4.5

Rate Counter

Introduction

This section describes the operating modes of EHC 105 if it is working as a rate counter.

What Is in This Section?
This section contains the following topics:

Topic Page
Operating Modes 61
Time Diagram for Operating Modes 6 and 7 62

60
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Operating Modes

Characterization

The rate counter counts the number of pulses per unit time. A unit time is specified with the choice
of the operating modes 6 or 7. The read value is then saved as the actual value.

The determined actual value thus represents the pulse count per unit time, and can be used to
determine velocities, flow rates, or even revolutions.

Inputs and outputs are not processed in this counter type.
The watchdog timer function is not supported.

Operating Mode
The rate counter has the following operating mode:

Operating Mode Description
6 The gate time t amounts to 100 ms.
7 The gate time t amounts to 1 sec.
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Time Diagram for Operating Modes 6 and 7

Counting up
Counting up is realised with VRx = 0.

conster || Ry e e
LS —H

Actual Value W &
E/S Valug | sq= = = = = = = = = = = = o= = . e s e e e e e e e e e e e e e e -

LV T (1T Bl e v - G

VA1 Value / ,,,,,,,
ol V7 : ‘

e | ] ]

Wi2E : (Ofutputfs 9
IT ConmgLre

E/SE

DEfSE ﬂ ﬂ

DE/SE pulse width can be specified in the parameter configuration screen

Counter
Actual Value

Further Signals
This is a typical time diagram of a repetetive counter that does not take into account the following
signals:
e BEAX: Further information see Start and Stop Counter Functionality, page 31
e STx has no effect in this operating mode.
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Chapter 5
Monitoring and Start-Up

Introduction

This chapter includes information about monitoring and start up of the EHC 105 00 module.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Monitoring Incoming Pulses 64
Quantum System Bus Monitoring 65
US24 Monitoring 66
Start-Up Characteristics 67
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Monitoring Incoming Pulses

Input Monitoring Function
The EHC 105 00 can monitor the presence or absence of incoming pulses.

If a pulse is not detected at the respective input of a running counter within the declared timeout
interval, then the transmitter error flag (indicate) is changed to 1 and the corresponding error bit
(ERR) is on, triggering a forced output switchoff and F-LED is on.

NOTE: In operating modes 6 and 7 count pulse monitoring is not supported. Refer to Operating
Modes, page 53.

Monitoring Requirements

To activate signal monitoring, it is necessary to state a value between 1 and 255 in the parameter
configuration screen for Counter Watchdog Time. This fixes the counter's watchdog timers within
the limits from 100 ms to 25.5 s.

Counting pulse monitoring for the respective counter occurs when the counting pulse is enabled
and the counter is running. The prerequisite is the specification of a watchdog time.

NOTE: No monitoring is performed for O values.

Overflow Notification
Overflow notification:

Mode Description

Up counting The counter overflow is detected at an actual value of > 2 exp (31)-1.

Down counting The counter overflow is detected at an actual value of > 2exp (31).

NOTE: For further information see EHC 705 00 High Speed Counter Module Description, page 71.

64 33002491 12/2018



Monitoring and Start-Up

Quantum System Bus Monitoring

Monitoring Function

A "system active" signal is activated on the Quantum system bus. If the CPU fails, all outputs are
set accordingly and the green ACTIVE status LED turns off.

Output Behavior

The status of the outputs in the event of a communication failure between the controller and the
EHC 105 00 can be selected through the EBUA output register bit (4x...).

Signal Meaning

1 The current output state is retained.

0 All employed outputs are set to 0 level.
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US24 Monitoring

Monitoring Function

If...

Then ...

the external 24VDC power
supply fails during operation,

the green P-LED turns off and is shown in the module
status byte,
and the red F-LED turns on.

the power returns,

the P-LED turns on,
and the F-LED turns off.

Output Behavior

The discrete output (OUT1...0UT8) status displays (1 to 8) turn off; independent of the defined
output logic (positive or negative).

An output switchoff is not triggered for a running counter.
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Monitoring and Start-Up

Start-Up Characteristics

What Happens at Start-Up
At EHC 105 00 startup the following happens:

Stage Description
1 All actual values are cleared to 0.
2 Outputs are deactivated (that is VA1E = VA2E = E/SE = 0).
3 The counters are defaulted to:

® upevent counters,
® absolute output set point values (VAR = 0) and
® outputs in operating mode A (timed control mode).

4 Outputs are set to 0 (EBUA = 0) on controller communications failure with the
EHC105.
5 By default, all counters are enabled.

Assignments for Discrete I/O

Start-up assignment for discrete I/O

Counter Input/Output

Discrete Signal

Pin Assignments

Counter 1

LS1 (Load and Start) IN1 21
ST1 (Restart) IN1 21
BEA1 (Output switch-off) IN6 26
Counting Pulse 1 5C1/24C1 1/11
VA2E1 ouTe 36
E/SE1 ouT1 31
Counter 2

LS2 (Load and Start) IN2 22
ST2 (Restart) IN2 22
Counting Pulse 2 5C2/24C2 3/13
E/SE2 OouT2 32
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Counter Input/Output

Discrete Signal

Pin Assignments

Counter 3

LS3 (Load and Start) IN3 23
ST3 (Restart) IN3 23
BEA3 IN7 27
Counting Pulse 3 5C3/24C3 5/15
VA2E3 ouT7 37
E/SE3 OuT3 33
Counter 4

LS4 (Load and Start) IN4 24
ST4 (Restart) IN4 24
Counting Pulse 4 5C4/24C4 717
E/SE4 OouUT4 34
Counter 5

LS5 (Load and Start) IN5 25
ST5 (Restart) IN5 25
Counting Pulse 5 5C5/24C5 9/19
BEA5 IN8 28
VA2E5 ouTs 38
E/SE5 OuUT5 35
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Chapter 6
EHC 105 00 High Speed Counter Module Description

Introduction

This chapter includes information about the module description for EHC 105.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Presentation 72
EHC 105 00 Hardware Configuration 74
Indicators 77
Wiring 78
Specifications 81
EHC 105 00 Hardware Specifics 83

33002491 12/2018

71




EHC 105 00 High Speed Counter Module Description

Presentation

Function

The 140 EHC 105 00 is a highspeed counter module. It utilizes five equivalent, independently
usable counters with the following functions:
e 32bit event counter with 6 modes

o

000 O0O0

Event counter with parallel set point output activation

Event counter with parallel set point output activation and fast Final Set Point
Event counter with serial set point activation

Event counter with serial set point activation and fast final set point

Event counter with timed set point output activation

Event counter with latched set point output avtivation

e 32bit differential counter (2 configurable counter pairs) with 2 modes

Q
Qo

Differential counter with serial set point output activation
Differential counter with parallel set point output activation

e 16bit repetitive counter
e 32bit (velocity counter, rate counter) with 2 modes

Q
Q

Rate counter with 100ms gate time
Rate counter with 1s gate time
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EHC 105 00 High Speed Counter Module Description

lllustration
The following figure shows the EHC 105 module and its components.

A0

0
EHG 108
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i

",

Model Number, Module Description, Color Code

LED Display

Fuse Cutouts

Field Wiring Terminal Strip

Removable Door

Customer Identification Label (Fold label and place it inside door)

O WN -

NOTE: The field wiring terminal strip (Modicon #140 XTS 002 00) must be ordered separately. (The
terminal strip includes the removable door and label.)
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EHC 105 00 Hardware Configuration

Voltage Supply

The EHC 105 00 module is supplied by the Quantum bus with VCC =5 VDC. The isolated 1/0 and
the counter inputs are an exception. They receive the working voltage US24 = 24 VDC provided
by an external power supply. The green P-LED lights when US24 is present.

In addition, if the 24 VDC is not present, status bit 7 is set and the FLED turns on. If the 24 VDC is
present again, status bit 7 is reset and the FLED turns off.

NOTE: The alternatively available 5 VDC counter inputs may also be used.

Hot Swap

As for all Quantum modules, you can remove and insert the module during bus operation.
However, module reconfiguration is required.

Counter Inputs

The counter inputs are isolated from one another and from the discrete I/O. Each counter input is
present in two variations, whereby 5C1...5C5 are for 5 VDC signals and 24C1...24C5 for 24 VDC
signals.

All input signals are displayed by green LEDs. (Refer to /ndicafors, page 77).

A WARNING

RISK OF HARDWARE CONFIGURATION FAILURE
Only connect transmitters with 5 VDC output signals to 5C1...5C5.

Only use one connection (either 5 VDC or 24 VDC) from each counter input.

Failure to follow these instructions can result in death, serious injury, or equipment damage.

Counter Input Example

There is exactly one reference potential per counter input (M11...M15):
e 5 VDC transmitter on counter 4: using terminals 5C4 and M14
e 24 \VVDC transmitter on counter 4: using terminals 24C4 and M14

Conter Enable

To every counter a hardwarerelated input (IN1...IN5) is assigned as counter enable (gate function).
Whether the input is to be used as counter enable can be selected separately for each counter
channel through the parameter configuration. The input may be used for other functions, should it
not be allocated as counter enable. The counter input is then always enabled.
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EHC 105 00 High Speed Counter Module Description

Discrete Inputs

The module is equipped with five counter and eight discrete inputs, each of which can be assigned
different functions.

Discrete inputs are isolated from the back plane.

All input signals are displayed by green LEDs. (Refer to /ndicators, page 77).

The discrete inputs can be assigned the following functions:

Counter enable (gate function)

Counter load/start (outputs set)

Counter restart (outputs set)

Output switchoff trigger (resets outputs VA1Ex, VA2Ex and E/SEXx)
Input signal states can be inverted

NOTE: Notice following:

The load/start respectively restart functions are combined by a logical AND with the LSx
respectively STx state RAM bits.

If no hardware input is utilized for load/store respectively restart, then the AND condition is met,
if the bit in state RAM is set.

In the event counter modes (operating modes 1 and 2) and differential counter mode (operating
modes 3 and 4), the restart command is only possible after an output switchoff (BEAX).

The restart command is not possible in the repetitive counter (mode 5), velocity counter (modes
6 and 7), and event counter with fast output switchoff (modes 8 and 9) operating modes.

Discrete Outputs

The module has eight discrete outputs. All outputs are short circuit proof and overloadproof (Imax
= 500 mA), and have potential isolation with respect to the inputs and back plane (I/O bus).

To the outputs the following functions can be assigned:

First set point (timed for mode A)

Second set point (timed for mode A)

Final set point (timed for mode A)

Module outputs assigned to the final set point of those operating modes making use of the fast
final set point are processed particularly fast:

o without fast final set point: typically 3 ms

O with fast final set point: typically 0.5 ms

Timed final set point (with choice of pulse width)
Output signal states can be inverted

Short Circuit

Short circuit of one or more outputs leads to a fault message (the red F-LED lights). As soon as
the short circuit has been neutralized, the outputs can be returned to normal operation per
collective reset signal Q.
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Power-Up

At powerup (back plane 5 VDC) all discrete outputs are inactive. On master station failure all
outputs are deactivated. (The outputs go to 0 with positive logic and 1 with negative logic).

Jumpers

The module is delivered without jumpers. The module's contact strips are only used for test
purposes.

76 33002491 12/2018



EHC 105 00 High Speed Counter Module Description

Indicators

lllustration
The following table shows the LED indicators for the EHC 105 module.

R ACTIVE F
pi1 pct 1p P
p2 pc2 2p
p3 pc3 3p
P4 Ppcs oap
5 pcs 5P
| G s
»7 »
| & sp

Description
The following table shows the LED descriptions for the EHC 105 module

LED Color Description
R green Module is READY (firmware initialization has been completed).
P green POWER - the US24 working voltage is present.

red The red F-LED (F = fault) lights on the following faults:

® 24 VDC supply voltage (US24) not present

e Short circuit on one of the OUTn outputs

® Pulse monitoring has tripped (indicate bit = 1 and ERRx = 1)
® Counter overflow (indicate bit = 0 and ERRx = 1)

ACTIVE | green The PLC communication becomes active.

1t0 8 green Displays the signal states of the discrete inputs IN1...IN8.

1t0 8 green Displays the signal states of the discrete outputs OUT1...OUTS8.
C1to C5 |green Lights with the clock frequency applied to clock-inputs 5C1 to

5C5 respectively 24C1 to 24C5.
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Wiring

5Cx Counter Inputs
Wiring diagram for 5Cx counter inputs:

140 EHC 105 00

5C1 — 5 Vdc Counter
Input Signals
5C2 C1..C5
J g By
5C3 + _
|
5C4 5 Vdc
5C5
\j
M1t To M11...M15
M12
M13
M14
The Mxx terminals
also apply for 24 Vdc
transmitters M15

The terminals 29 and 30
are internally connected

®® OB ERR®GEEEEEEEOE
®®E®OBBEEBEEEEEEOO®OE
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24Cx Counter Inputs

Wiring diagram for 24Cx counter inputs:

The Mxx terminals
also apply for 5 Vdc
transmitters

M11

M12

M13

M14

®000®EO®®REGEEEEGEEOE

®9000E0BEEBEEIEEOOOWOE

140 EHC 105 00

24C1

24C2

24C3

24C4

24C5

—{ 24 Vvdc Counter
Input Signals
C1...C5
J g Iy

)

24 Vdc

To M11...M15

The terminals 29 and 30
are internally connected
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Discrete Inputs and Outputs
Wiring diagram for discrete inputs and outputs:

140 EHC 105 00
N/C @ @ 5C1
N/C @ @ 5C2
N/C @ @ 5C3
N/C: No Connection N/e @ 5c4
N/C @ 5C5
M11 @ @ 24CA1
M12 @ 24C2
M13 @ 24C3
M14 24C4
@ The_terminals 29 and 30
M15 24C5 are internally connected
“_\ IN2 @ @ IN1 _— +| |—_
“_\ IN4 @ IN3 _—~ 24 Vdc
“_\ IN6 @ IN5 _—~
_\ IN8 @ IN7 _—~
(Common) M10 M10 (Common)
e U S oo Py U
L s oum ) [ ~
. T~ ouTe @ ouTs — .
o ~— ouTs @ ouT? — '
us24 M4 (Return)

+

N
~
< —
Q
0
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Specifications

General Specifications
General Specifications

Module Type High Speed Counter Module

Number of Channels 5

External Power 19,2 ... 30 VDC, 24 VDC nominal, 60 mA required
plus the load current for each output.

Power Dissipation Maximum 6W

Bus Current required 250 mA

1/0 Map 12 words IN, 13 words OUT

Isolation (channel to bus) 500 VAC rms for 1 minute

Fault detection Loss of output field power, output short circuit

Fusing internal: none
external: user discretion

Backplane Support Local, remote or distributed

Compatibility All Quantum Controllers, V2.0 at a minimum

NOTE: The 5Cx and 24Cx counter inputs may be used alternatively.

Counter Inputs
Counter Inputs

Counter Inputs 5V 24V

Count frequency 100 kHz 20 kHz

Count to output 3ms

assertion delay (Max)

Input voltage OFF state (VDC) :1,0 ... +1,15 | OFF state (VDC): -3,0 ... +5,0
ON state (VDC): 3,1 ... 5,5 ON state (VDC):15,0 ... 30,0

Input current 8 mA for 3,1VDC 7 mA for 24 VDC

Duty cycle 1:1

Data formats 16 bit counter: 65.535 Decimal
32 bit counter: 2.147.483.647 Decimal

Delay time (typical) t=0,002 ms

Operating mode discrete incremental counter
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Discrete Inputs
Discrete Inputs

Discrete Inputs

24V

VREF supply +24VDC

Off State (VDC): -3,0 ... +5,0
ON State (VDC):15,0 ... 30,0

Delay time (typical)
IN1 ... IN6
IN7, IN8

ton =2,2 ms, toff =1 ms
ton = 0,006 ms, toff = 0,3 ms

Input current (typical)

5mA

Input Threshold
Input Threshold
single ended mode 5 VREF DC -
12 VREF DC -
24 VREF DC -3 ... 5V on state/15 ... 30 off state
differential mode -
Discrete Outputs
Discrete Outputs
Output Voltage 24V
FET Switch ON 20...30VDC
FET Switch OFF 0 VDC (ground reference)

Max load current (each output)

05A

Output off state Leackage

0,1 mA max @ 30 VDC

Output on state voltage drop

1,5VDC@0,5A
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EHC 105 00 Hardware Specifics

Cable Specifics

The cable specifics are as follows:

e Shielded, twisted pair cable is to be utilized for pulse generator connection to the counter inputs.
o JELIYCY 2 X 2 X 0.5 (Order no.: 424 234 035)
O JELIYCY 5 X 2 X 0.5 (Order no.: 424 238 059)

e The shield should have a short connection (< 20 cm) with ground at one cable end.

e Be sure not to install the cabling together with power lines or other similar sources of electrical
disturbance. Clearance > 0.5 m.

e Input connecting cables, bulk:
o JELIYCY 2 X 2 X 0.5 twisted pair, (Order no.: 424 234 035).
o JELIYCY 5 X 2 X 0.5 twisted pair, (Order no.: 424 238 059).

NOTE: Pay attention to cable length dependencies upon transmitter frequencies and output type.

Maximum Cut-Off Frequencies

Transmitter Circuit Diagram | Transmitter Output Cable Length (m) Max. Transmitter
Output Level(VDC) Frequence (KHz)
Push-Pull Driver | Push-pull (24) 24 30 35
24 100 20
3 24 300 10
80 mA
B
NPN Driver NPN (24) 24 30 35
(open collector) 24 100 20
24 300 10
1 K Ohm
AN
R W
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Transmitter Circuit Diagram | Transmitter Output Cable Length (m) Max. Transmitter
Output Level(VDC) Frequence (KHz)
NPN Driver NPN (5) 5 30 100
(open collector) 5 300 100
100 Chm
N
—
SN 75178line | SN 75178 (5) 5 30 100
driver 5 300 100
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Part Il
EHC 105 00 Configuration

Purpose

This part provides information on the configuration of the 140 EHC 105 00 High Speed counter
module.

What Is in This Part?
This part contains the following chapters:

Chapter Chapter Name Page
7 Quantum Addressing Modes 87
8 Registers and Datatypes 93
9 Software Configuration 113
10 Configuration Examples 121

33002491 12/2018 85



EHC 105 00 Configuration

86 33002491 12/2018



Chapter 7

Quantum Addressing Modes

Purpose

This chapter provides information on the three different modes Control Expert allows to address
the I/O data from a Quantum I/O module:

e Flat Addressing

e Topological Addressing

e |ODDT Addressing

NOTE: Topological addresses overlapping (%IWr.m.c) is not supported by Quantum application,
use flat addressing (%IWx) when memory overlapping control is needed.

NOTE: The different addressing modes refer to the same physical location in the PLC memory for
a given data point.

While Flat Addressing and Topological Addressing are available for all Quantum 1/O modules,
IODDTs are only provided for modules that deliver information in addition to the 1/O values (e.g.
errors or warnings).

Also provided is information about I/O module status bytes and bit order.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Flat Addressing—800 Series I/O Modules 88
Topological Addressing—800 Series 1/0 Modules with Control Expert 89
IODDT Addressing 90
Addressing Example 91
Discrete 1/0 Bit Numbering 92
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Flat Addressing—800 Series I/O Modules

Introduction

800 series 1/0 modules follow a system of flat address mapping in Control Expert. To work
properly. each module requires a determinate number of bits and/or words. The IEC addressing
system is equivalent to the 984LL register addressing. Use the following assignments:

Ox is now $Mx
1Xx is now $Ix
3x is now $IWx
4x is now $Mix

The following table shows the relationship between 984LL notation and IEC notation.

Outputs and | 984LL Notation IEC Notation

Inputs Register Addresses | gystem Bits and Words | Memory Addresses | I/O Addresses
output 0x System Bit % Mx %Qx

input 1x System Bit %lx %lx

input 3x System Word Y%IWx %IWx

output 4x System Word %MWx %QWx

To access the I/O data of a module,

Step Action

1 Enter the address range in the configuration screen.

Examples
The following examples show the relationship between 984LL register addressing and IEC

addressing:

000001 is now 3M1
100101 is now 31101

301024 is now %IW1024

400010 is now $MW10
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Topological Addressing—800 Series 1/0 Modules with Control Expert

Accessing I/0 Data Values

Use topological addressing to access I/O data items. Identify the topological location of the module
within an 800 series I/O module with Control Expert using the following notation:

$<Exchangetype><Objecttype>[\b.e\]lr.m.c[.rank]

where:

e b =bus

e e = equipment (drop)
e r=rack

e m = module slot

e ¢ = channel

NOTE: When addressing,

1. The [\b.e\] defaults to \1.1\ in a local rack and does not need to be specified.

2. The rank is an index used to identify different properties of an object with the same data type
(value, warning level, error level).

3. The rank numbering is zero-based, and if the rank is zero, omit the entry.

For detailed information on I/O variables, please refer to the EcoStruxure ™ Control Expert,
Program Languages and Structure, Reference Manual.

Reading Values: An Example

To read Action

input value (rank = 0) from channel 7 of an analog module Enter

located in slot 6 of a local rack: $IW1.6.7[.0]

input value (rank = 0) from channel 7 of an analog module Enter

located in slot 6 of drop 3 of RIO bus 2: $IWN2.3\1.6.7[.0]
‘out of range’ value (rank = 1) from channel 7 of an analog Enter

module located in slot 6 of a local rack: %$11.6.7.1[.0]
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IODDT Addressing

IODDT Addressing

An |ODDT allows all information (bits and registers) related to a channel to be handled through a
user-defined variable. This variable is defined in the Control Expert data editor by selecting the
appropriate IODDT for the module as a data type and specifying the topological address of the
module using the following syntax:

$CH[\b.e\]r.m.c

where:

e b=bus

e e = equipment (drop)
e r=rack

e m = module slot

e c = channel

Here is an example of an IODDT for a thermocouple input module in slot 4 of a local rack:

iy Data Editor M=
Variables | DDT Types | Function | DFBTypes |
Filter
f [F] Name [+ ] MEDT CIDDT M I0DDT |
Name ~ | Type - Value Comment -
- @ My_Temp_Point1 [T_ANA_IN_VWE %CH1.4.1) Channel 1 Data
@& VALUE Int Aottt Temperalur Value
@ ERRCR Bool 7 |e=hada Out of Range
& WARNING Bool %1412 Range Warning
e

Note: Only 23cH1.4.1 needs to be entered. The topological addresses
related to this channel {(3IWw. . and %1..) are generated automatically.

Variables in the User Program

You can access all information related to channel 1 of the module using the following variables:
e My Temp Pointl.VALUE for the measured value

e My Temp Pointl.ERROR indicating an out-of-range condition
e My Temp Pointl.WARNING indicating an over-range condition

90
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Addressing Example

Comparing the 3 Addressing Modes

The following example compares the 3 possible addressing modes. An 8-channel thermocouple
140 ATI 030 00 module with the following configuration data is used:

e mounted in slot 5 of the CPU rack (local rack)
e starting input address is 201 (input word $TwW201)
e end input address is 210 (input word $1W210)

To access the I/O data from the module you can use the following syntax:

Module data Flat Topological |IODDT Addressing Concept
Addressing | Addressing Addressing

Channel 3 %IW203 %IW1.5.3 My_Temp.VALUE 300203

temperature

Channel 3 %I1W209.5 %11.5.3.1 My_Temp.ERROR 300209

out of range Bit 5 to be
extracted by user
logic

Channel 3 %IW209.13 | %I1.5.3.2 My_Temp.WARNING | 300209

range warning Bit 13 to be
extracted by user
logic

Module internal %IW210 %IW1.5.10 | not accessible through | 300210

temperature 10DDT

NOTE: For the IODDT the data type T ANA IN VWE is used and the variable My Temp with the
address $CH1.5.10 was defined.

For comparison, the register addressing as used with Concept is added in the last column. As
Concept does not support direct addressing of a bit in a word, the bit extraction has to be performed
in the user program.

33002491 12/2018 91



Addressing Modes

Discrete 1/O Bit Numbering

Introduction

The numbering of channels of an I/O module usually starts with 1 and counts up to the maximum
number of supported channels. The software however starts numbering with a O for the least
significant bit in a word (LSB). The Quantum I/O modules have their lowest channel mapped to the
most significant bit (MSB).

The following figure shows the mapping of I/O channels related to the bits in a word:.

1123 |4|6|6|7|8]|9(10[11[12[13|14|15(16| |/Q Channels
15 |14 |13 12|11 (10| 9 |8 | 7|6 |5 |4 |3 |2 |1 |0 ]| Bitnumbering
MSB LSB

Word Addressing Versus Bit Addressing

Mainly discrete 1/0 modules can be configured to deliver their I/O data either in word format or in
bit format. This can be selected during configuration by selecting either $Tw ($MwW) or T (3M). If
you need to access a single bit from an I/O module configured to use an 1/0O word, you can use the
syntax sword.bit. The following table gives you the connection between 1/O point number and
the associated 1/0 address in bit and word addressing.

The table shows a 32-point input module in the main rack, slot 4 configured with starting address
$I1or $IWl:

/0 Bit address Bit address Bit address Bit address
channel | (flat (topological extracted from word | extracted from word
addressing) | addressing) (flat addressing) (topological
addressing)
1 %11 %I11.4.1[.0] %IW1.15 %IW1.4.1.1.15
%I12 %I11.4.2[.0] %IW1.14 %IW1.4.1.1.14
%I13 %11.4.3[.0] %IW1.13 %IW1.4.1.1.13
15 %115 %11.4.15[.0] %IW1.1 %IW1.4.1.1.1
16 %116 %11.4.16[.0] %IW1.0 %IW1.4.1.1.0
17 %117 %I11.4.17[.0] %IW2.15 %IW1.4.1.2.15
18 %118 %11.4.18[.0] %IW2.14 %IW1.4.1.2.14
31 %131 %11.4.31[.0] %IW2.1 %IW1.4.1.2.1
32 %132 %11.4.32[.0] %IW2.0 %IW1.4.1.2.0
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Chapter 8
Registers and Datatypes

Purpose

This chapter provides information on registers and datatypes of the 140 EHC 105 00 High Speed
counter module.

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page

8.1 Communication 94

8.2 State RAM structure (3x) 95

8.3 State RAM structure (4x) 100

8.4 Derived Data Types (IODDT) 107

8.5 Topological Addressing 110
33002491 12/2018 93




Registers and Datatypes

Section 8.1

Communication

State RAM Communication

Overview

The following description of the communication between the 140 EHC 105 and the CPU is based
on the register addressing established in the Quantum world. For Control Expert this addressing
is replaced by the three addressing modes described in Flat Addressing—&800 Series I/O Modules,
page 88, Topological Addressing—800 Series I/O Modules with Control Expert, page 89 and
10DDT Addressing, page 90.

To correctly interpret the address information given in the following sections you can replace all 3x
references by %IWx and all 4x references by %MWHx.

To make use of the advanced addressing features of Control Expert please refer to Topological
Addressing, page 170 and Derived Data Types (IODDT), page 107.

The communication is managed by the following registers in the State RAM:

o 3x-Register (%IWXx): to transfer status information and counting values from the EHC to the CPU

o 4x-Register (%MWXx): to transfer the parameters of the 1/O configuration from the CPU to the
EHC

This diagram shows the communication between the EHC 105 00 and the CPU.

CPU EHC

3x (%IWx)

|Nh

3x+11 (%lWx+11)

4x (%MWx)

ouT n——--

4x+12 (%MWx+12)

94
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Section 8.2
State RAM structure (3x)

Purpose
This section provides information on the state RAM structure (3x) of the 140 EHC 105 00.

What Is in This Section?
This section contains the following topics:

Topic Page
Input Structure 96
Input Status Words 98
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Input Structure

Overview

This diagram shows the input structure of the communication between the EHC 105 00 and the
CPU.

CPU EHC

3x ISW 1

|Nh

3x+11
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3x-Register assignment

This table shows the 3x-Register assignment of the EHC 105.

Register Assignment

3x Input status word 1 (ISW 1)
3x+1 Input status word 2 (ISW 2)
3x+2 Low word Counter 1: actual value
3x+3 High word

3x+4 Low word Counter 2: actual value
3x+5 High word

3x+6 Low word Counter 3: actual value
3x+7 High word

3x+8 Low word Counter 4: actual value
3x+9 High word

3x+10 Low word Counter 5: actual value
3x+11 High word
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Input Status Words

Purpose

There are two input status words, stored in successive 3x-Registers in the State RAM of the

controller.
They carry diagnostic information about the status of the EHC 105 00

Input Status Words

This table shows the assignment of every bit in the input status words
Input Status Word 1
3x

B\t‘WS‘M‘H‘Q‘M‘WO‘Q‘8‘7‘6‘5‘4‘3‘2‘1‘0‘
MSB LSB
Input Status Word 2
3x+1

Bit 15‘14‘13‘12‘11‘10‘9‘8‘7‘6‘5‘4‘3‘2‘1‘0‘
MSEB LSB

Bit Input Status Word 1 in Register (3x) Input Status Word 2 in Register (3x+1)

Signal name Signal name

15 (MSB) |-- -

14 -- --

13 - -

12 E/SE5 VA2E5

11 E/SE4 VA2E4

10 E/SE3 VA2E3

9 E/SE2 VA2E2

8 E/SE1 VA2E1

7 usS24 --

6 SC -

5 INDICATE --

4 ERRS VA1ES5

3 ERR4 VA1E4

2 ERR3 VA1E3
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Input Status Word 1
3x
B\t‘WS‘M‘WB"IQ‘M‘WO‘Q‘8‘7‘6‘5‘4‘3‘2‘1‘O‘
MSB LSB
Input Status Word 2
Ix+1
B\t‘WS‘M‘WB"IQ‘M‘WO‘Q‘8‘7‘6‘5‘4‘3‘2‘1‘O‘
MSB LSB
Bit Input Status Word 1 in Register (3x) Input Status Word 2 in Register (3x+1)
Signal name Signal name
1 ERR2 VA1E2
0(LSB) |ERR1 VA1E1
MSB: Most significant bit
LSB: Least significant bit
-:Don’t care
Parameters

This table shows the parameters of the input status word 1

Parameter | Value (Hex) Meaning
ERRXx 1 Error in counter (see INDICATE)
INDICATE 0 Counter overflow (i.e. actual value > (2 exp 31)-1
1 Counting pulse error (counter timeout value expired)
SC 1 Discrete output short circuit or overload
us24 1 External power failure
E/SEx 1 Final set point signal on counter x ="1"

This table shows the parameters of the input status word 2

Parameter | Value (Hex) Meaning
VA1EX 1 First set point signal on counter x ="1"
VA2EX 1 Second set point signal on counter x ="1"
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Section 8.3
State RAM structure (4x)

Purpose
This section provides information on the State RAM structure (4x) of the 140 EHC 105 00.

What Is in This Section?
This section contains the following topics:

Topic Page
Output Structure 101
Output Control Words (OCW) 103
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Output Structure

Overview

This diagram shows the output structure of the communication between the EHC 105 00 and the
CPU.

CPU EHC

4x OCW 1

ouT n— -

4x+12
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4x-Register assignment
This table shows the 4x-Register assignment of the EHC 105.

Register Assignment
4x Ouftput OCW 1
4x+1 %’Z ;’/ OCW 2
4x+2 (ocw), OCw 3
page 103
4x+3 Low word Counter 1 Stop value for VR1="0", Final set point value E/S1
4x+4 High word Initial value for VR1="0", Final set point value E/S1

4x+5 Low word Counter 2 Stop value for VR2="0", Final set point value E/S2

4x+6 High word Initial value for VR2="0", Final set point value E/S2

4x+7 Low word Counter 3 Stop value for VR3="0", Final set point value E/S3

4x+8 Low word Initial value for VR3="0", Final set point value E/S3

4x+9 Low word Counter 4 Stop value for VR4="0", Final set point value E/S4

4x+10 Low word Initial value for VR4="0", Final set point value E/S4

4x+11 Low word Counter 5 Stop value for VR5="0", Final set point value E/S5

4x+12 Low word Initial value for VR5="0", Final set point value E/S5

NOTE: The 4x-Register assignment along with the OCW Paramefer Settings, page 105is used for
the //O Configuration, page 1774 of the module
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Output Control Words (OCW)

Purpose

There are three output control words, stored in successive 4x-Registers in the State RAM of the

controller.

They contain parameters, which can be set
e for each counter separately:

QO operating mode

O counting direction etc.

e for all counters in general:
O output behaviour
O error acknowledgement etc.

Output Control Words

This table shows the assigment of every bit in the Output Control Words

Output Control Word 1
4x

B\t‘15‘14‘13‘12‘11‘10‘9‘8|7‘6‘5‘4‘3‘2‘1‘O‘

MSB LSB

Output Control Word 2

4x+1
Bit | 15 ‘14 ‘13 ‘12 ‘11 ‘10 ‘ 9 ‘ g | 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0 ‘
MSB LSB

Output Control Word 3

4x+2
B\t‘15‘14‘13‘12‘11‘10‘9‘8 7‘6‘5‘4‘3‘2‘1‘0‘
MSB LSE
Bit Output control word 1 | Output control word 2 | Output control word 3
in Register 4x in Register 4x+1 in Register 4x+2
Signal name Signal name Signal name
15 (MSB) Counter 1 operating Counter 3 operating Counter 5 operating

14 mode mode mode
See following table See following table See following table

13
12
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Output Control Word 1

4x
B.t‘ws‘m‘wa‘wz‘ﬁ‘m‘g‘8|7‘6‘5‘4‘3‘2‘1‘o‘
MSE LSE
Output Control Word 2
4x+1
Blt‘15‘14‘13‘12‘11‘10‘9‘8|7‘6‘5‘4‘3‘2‘1‘O‘
MSE LsB
Output Control Word 3
4x+2
B.t‘ws‘m‘wa‘wz‘ﬁ‘m‘g‘8|7‘6‘5‘4‘3‘2‘1‘o‘
MSE LSE
Bit Output control word 1 | Output control word 2 | Output control word 3
in Register 4x in Register 4x+1 in Register 4x+2
Signal name Signal name Signal name
11 VR1 VR3 VR5
10 BEA1 BEA3 BEA5
9 ST1 ST3 ST5
8 LS1 LS3 LS5
7 - Counter 2 operating Counter 4 operating
6 _ mode mode
See following table See following table
5 EBUA
4 VAR
3 - VR2 VR4
2 - BEA2 BEA4
1 FQ ST2 ST4
0 (LSB) Q LS2 LS4

-:Don’t care

MSB: Most significant bit
LSB: Least significant bit
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OCW Parameter Settings
This table shows the setting of OCW parameters refering to each counter
Parameter | Value (Hex) Meaning
Counter x 1 Event counter with parallel Set Point activations
222::‘“”9 2 Event counter with serial Set Point activations
3 Differential counter with parallel Set Point activations
only applies to counter 1 and counter 3
4 Differential counter with serial Set Point activations
only applies to counter 1 and counter 3
5 Repetetive counter
6 Rate counter, gate time t =100 ms
7 Rate counter, gate time t=1s
8 Event counter with parallel Set Point activations and
fast final Set point
9 Event counter with serial Set Point activations and fast
final Set point
A Event counter with timed "on" outputs, the pulse width
(Default) setting holds for all employed outputs
B Event counter with latched Set points outputs
0,C,D,E,F Event counter with timed "on" outputs, the pulse width
setting holds for all employed outputs (identical with
npn
VRX 0 Counter x counts up
1 Counter x counts down
BEAX 1 Counter x Output Switch-off
STx 1 Counter x restart (controlled by rising edge)
LSx 1 Counter x load/start (controlled by rising edge)
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This table shows the setting of general OCW parameters refering to all counters

Parameter

Value (Hex)

Meaning

EBUA

0

Outputs turn to "0" on communication errors

1

Outputs retain their current states on communication
errors

VAR

Values for Output Set points are absolute for all
counters

Values for Output Set points are relative for all
counters

Acknowledgement for all counter channels after an
output short circuit fault signal (SC)
Result:The red LED (F) extinguishes

FQ

Acknowledgement after counter errors
(ERR1,...ERR5)

Result:The red LED (F) extinguishes

Note: Every error must be acknowledged individually
Counter overflow can only be acknowledged after LS
was active
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Section 8.4
Derived Data Types (IODDT)

Purpose
This section provides information on the derived data types (IODDT) of the 140 EHC 105 00.

What Is in This Section?
This section contains the following topics:

Topic Page
10DDT 108
T_CNT_EHC105_MOD 109
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IODDT

Overview

This map presents a description of the T_CNT_105 IODDT of this module. An IODDT allows all
information (bits and registers) related to a channel, to be handled through a user defined variable.
For information about the usage of IODDTs please refer to /ODDT Addressing, page 90.

NOTE: Deviating from this general description of the data types, in Quantum IODDTs for analog
modules and expert modules the data type Bool is used for %I and %Q.

T_CNT_105

T CNT 105 is used with all channels of the following I/O modules:

e EHC 105

The following IODDT for high speed counter module EHC 105 is valid for each of the 5 channels

of the module.

Object Symbol Rank Description

%IW VALUE_L 1 Input value: Low word

%W VALUE_H 2 Input value: High word

%l ERROR 1 Error in Counter

%l SP_FINAL 2 Final Set Point signal

%l SP_FIRST 3 First Set Point signal

%l SP_SECOND 4 Second Set Point signal

%QW STOP_VALUE 1 For CNT_DIR="0", final set point
value

% QW INITIAL_VALUE |2 For CNT_DIR="1", initial set point
value

%Q LS 1 "1", Counter load/start (controlled by
the rising edge)

%Q RSTART 2 "1", Counter restart (controlled by the
rising edge)

%Q OUT_OFF "1", Counter output switch-off

%Q CNT_DIR 4 "0" Counter counts up
"1" Counter counts down

%Q OoM1 5 Operating Mode bit 1

%Q OoM2 6 Operating Mode bit 2

%Q OM3 7 Operating Mode bit 3

%Q Oom4 8 Operating Mode bit 4
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T_CNT_EHC105_MOD

Overview

This map presents a description of the T_CNT_EHC105_MOD IODDT of this module. The goal of
this IODDT is to allow the user to handle all the information (bits and registers) that is related with
the module.

Description
IODDT Description

Object Symbol Bit Comment
%l.rm.1.6 INDICATE 0 Counter overflow
1 Counting pulse error
%l.r.m.1.7 SC 1 Discrete output short circuit
%l.r.m.1.8 uUs24 1 External power failure
%Q.r.m.1.1 Q 1 Acknowledgment after a short circuit failure
%Q.r.m.1.2 FQ 1 Acknowledgment after a counter error
%Q.r.m.1.5 VAR 0 Output set points are absolute for all
counters
1 Output set points are relative for all counters
%Q.r.m.1.6 EBUA 0 Outputs go to zero on communication errors
1 Outputs retain their current state on
communication errors
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Section 8.5
Topological Addressing

Topological Addressing

Topological Addressing

The topological addressing allows to access |/O data items using the topological location of the
module within a system.

Channel 1

Topological addresses for the data items of the first channel:

Symbol Object Description

VALUE_L %IW[\b.e\lr.m.1.1 Input value: Low word

VALUE_H %IW[\b.e\[r.m.1.2 Input value: High word

ERROR %I[\b.e\Jr.m.1.1 Error in Counter

SP_FINAL %I[\b.e\]r.m.1.2 Final Set Point signal

SP_FIRST %lI[\b.e\Jr.m.1.3 First Set Point signal

SP_SECOND %lI[\b.e\]r.m.1.4 Second Set Point signal

STOP_VALUE %QW[\b.e\Jr.m.1.1 For CNT_DIR="0", final set point value

INITIAL_VALUE | %QW|\b.e\lr.m.1.2 For CNT_DIR="1", final set point value

LS %Q[\b.e\]Jr.m.1.1 "1", Counter load/start (controlled by the rising
edge)

RSTART %Q[\b.e\]r.m.1.2 "1", Counter restart (controlled by the rising
edge)

OUT_OFF %Q[\b.e\]r.m.1.3 "1", Counter output switch-off

CNT_DIR %Q[\b.e\lrm.1.4 "0" Counter counts up
"1" Counter counts down

OM1 %Q[\b.e\]r.m.1.5 Operating Mode bit 1

OM2 %Q[\b.e\lr.m.1.6 Operating Mode bit 2

OM3 %Q[\b.e\]r.m.1.7 Operating Mode bit 3

Oom4 %Q[\b.e\]Jr.m.1.8 Operating Mode bit 4

Used abbreviations: b = bus, e = equipment (drop), r = rack, m = module slot.
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Channel2...5

The data for the channels 2 ... 5 can be accessed in the same way as channel 1by setting the
channel index according to the channel to be accessed:

%<Exchangetype><Objecttype>[\b.e\[r.m.channel.rank
With channel =1 ... 5.

General Parameters
The general module data can be accessed with channel index 6.

Topological addresses for the general parameters items of the module:

Symbol Object Description

INDICATE %I[\b.e\]r.m.6.1 "0" counter overflow
"1" counter pulse error

SC %I[\b.e\]Jr.m.6.2 Discrete output short circuit or overload

us24 %I[\b.e\]Jr.m.6.3 External power failure

Q %Q[\b.e\]Jr.m.6.1 Acknowledgment for all counter after an output
short circuit

FQ %Q[\b.e\]r.m.6.2 Acknowledgment after counter errors

VAR %QW[\b.e\[r.m.6.3 "1" Output set points are relative for all the
counters.
"0" Output set points are absolute for all the
counters.

EBUA %QW[\b.e\[r.m.6.4 "1" Output retain their current state on
communications errors.
"0" Outputs go to 0 signal in communication
error.

33002491 12/2018 111



Registers and Datatypes

112 33002491 12/2018



Chapter 9

Software Configuration

Purpose

This chapter provides information on the software configuration of the 140 EHC 105 00 high speed
counter module.

What Is in This Chapter?
This chapter contains the following topics:

Topic Page
Software Configuration Process 114
Mapping a Local Quantum 1/O Station 115
Access to Parameter Configuration 116
Parameter Configuration 117
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Software Configuration Process

Overview

The software configuration of the 140 EHC 105 00 is divided in the following two parts:
e |/O Configuration and
e Parameter Configuration

For both parts of software configuration you find detailed examples in the chapter Configuration
Examples, page 121

1/0 Configuration

The 1/O configuration includes:

e Setting the Final Set Point value for the elegible counter according to the 4x-Register
assignment, page 102.

e Specifiing for each counter the caracteristics (operating mode and counting direction) according
to OCW Parameter Settings, page 105

e Specifiing the module caracteristics (output behaviour and error acknowledgement) according
to OCW Parameter Settings, page 105

Parameter Configuration
The Parameter Configuration, page 1177 includes:
e Addressing (i.e.mapping and range) and task of the module.
e Output and input behaviour for each counter

NOTE: You access the Parameter Configuration Screen with the Control Expert dialog: Access to
Parameter Configuration, page 1176.
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Mapping a Local Quantum I/O Station

Overview
Use the following dialog to map an existing local Quantum 1/O station with the EHC 105.

Inserting a module (local)
This table provides the steps required for inserting a module in a local station.

Step Action
1 Call the Bus Editor
2 Mark a free slot on the local station (left mouse button)
3 Move the mouse pointer over the marked slot
4 Click the right mouse button

Result: A shortcut menu is opened

Cut

Copy
Insert

New Device

5 Select New device
Result: A dialog window opens that displays all available modules

6 Select the EHC 105 module from the hardware catalog (from the counter
category).

Result: The new module is inserted in the empty slot on the local station.
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Access to Parameter Configuration

Overview

The following Control Expert dialog is necessary to access the module in preparation to the
Parameter Configuration, page 117

Dialog to access the Parameter Configuration
This table shows the Control Expert dialog to access the Parameter Configuration

Step Action
1 Open the Bus Editor of Control Expert
Select the EHC 105 00 module

Click on the right mouse button
Result: The context menu appears

Cut

O Coapy

Paste

Delete Module

Open Module

Move Module

Power Supply and [0 Budget.

4 Choose Open Module
Result: The modul opens with the Parameter Configuration screen
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Parameter Configuration

Overview

This section provides information on the parameters, accessible in the Parameter Configuration

Screen.

Parameter Configuration Default Screen
This diagram shows the Parameter Configuration default screen

HI SPEED CNT 5CH

OverView Conlig ]

Parameter Name

Value

- - -MAPPING

WORD (%IW-3X %MW-4X)

- - INPUTS STARTING ADDRESS

1

~INPUTS ENDING ADDRESS

12

.- -OUTPUTS STARTING ADDRESS

1

~~OUTPUTS ENDING ADDRESS

13

- -TASK

MAST

] COUNTERS

[=]- - COUNTER_1

- - COUNT INPUT SIGNAL ON NEGATIVE TRANSITION

No

+ - -USEINPUT 1 FOR COUNTER ENABLE

No

.- -WATCHDOG TIMER (0.1S)

- -OUTPUT SET POINT 1

‘- -OUTPUT SET POINT 2

[-]- - INPUTS_FOR_COUNTER_START/RESTART

- LOGIC FUNCTION TO START/RESTART

— INPUTA

- INPUTB

- INPUTC

IR

[-]- -FREEZE_COUNTER_REGISTERS

- INPUTD

<

- INPUTE

<

T INPUTF

<

[-]- - OUTPUTS

) [=]- - SETPOINT 1 LINKED TO OUTPUT

- - - INVERT OUTPUT

No

' [=]- 'SETPOINT 2 LINKED TO OUTPUT

- - - INVERT OUTPUT

No

- - INVERT QUTPUT

' BBl FINAL SET POINT LINKED TO OUTPUT

No

[=]- - TIMED FINAL SET POINT LINKED TO QUTPUT

- INVERT QUTPUT

fafafafa]a]q]q

- PULSE WIDTH (X 0.02S)

COUNTER_2

COUNTER_3

COUNTER_4

[+]- - COUNTER_5

T Local 12:140 |
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Addressing and Task

This table shows the parameters for addressing and task with its values

Name Default Value Options
MAPPING WORD (%IW-3X%MW-4x) -
INPUTS STARTING ADDRESS 1 -
INPUTS ENDING ADDRESS 12 -
OUTPUTS STARTING ADDRESS 1 -
OUTPUTS ENDING ADDRESS 13 -
TASK MAST FAST
(Grayed if module in other than local) AUXO0
AUX1
AUX2
AUX3

Counters

This table shows the parameters for the counters with its values

Name Default Value Options
COUNTER _1
COUNT INPUT SIGNAL ON NEGATIVE No Yes
TRANSITION
USE INPUT 1 FOR COUNTER ENABLE No Yes
WATCHDOG TIMER (0.1s) 0-255
OUTPUT SET POINT 1 0-65535
OUTPUT SET POINT 2 0-65535
INPUTS_COUNTER_START/RESTART |LOGIC FUNCTION TO OR AND
START/RESTART
COUNTER
INPUT A 1 -
1-8
INPUT B - -
1-8
INPUT C - -
1-8
FREEZE_COUNTER_REGISTERS INPUT D 6 -
1-8
INPUT E - 1-8
INPUT F - 1-8
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Name Default Value Options
OUTPUTS SETPOINT 1 LINKED TO - 1-8
OUTPUT
e INVERT OUTPUT No Yes
SETPOINT 2 LINKED TO 6 -
OUTPUT 1-8
e INVERT OUTPUT No Yes
FINAL SETPOINT LINKED | 1 -
TO OUTPUT 1-8
e INVERT OUTPUT No Yes
TIMED FINAL SETPOINT - 1-8
LINKED TO OUTPUT
e INVERT OUTPUT No Yes
e PULSE WIDTH (x 0.02s) 0-255
COUNTER_2 See COUNTER _1
COUNTER_3
COUNTER_4
COUNTER_5

33002491 12/2018
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Chapter 10

Configuration Examples

Purpose
This chapter provides configuration examples for the 140 EHC 105 00 high speed counter module.

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page
10.1 Example 1: Event Counter (up, relative) 122
10.2 Example 2: Event Counter (up, absolute) 131
10.3 Example 3: Repetetive Counter (up) 141
10.4 Example 4: Differential Counter (down) 151
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Section 10.1

Example 1: Event Counter (up, relative)

Purpose

This section provides an Event Counter (up, relative) as an example for the configuration of the
140 EHC 105 00.

What Is in This Section?
This section contains the following topics:

Topic Page
Prerequisites and Software Configuration 123
Hardware Setup and Wiring 125
Schematic 127
Parameter Configuration Screen 128
Operation and Timing 129
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Prerequisites and Software Configuration

Overview

This section provides the prerequisites for the configuration example 1: Event Counter (up,
relative) and the configuration method (I/O Configuration and Parameter Configuration) related to
each item.

NOTE: The controller must be stopped before configuring the 140 EHC 105 00

I/O Configuration
This table shows prerequisites related to 1/0 configuration.
Prerequisites of the Example 1/0 configuration
Address Assignment | Value Datatype
counter_1 Event counter with parallel Set | 4x (e.q 400100) OCW 1 1010 Hex

Point activation

counter_1 counts up

Values for output Set Points
are relative (refers to all
counters)

if communication is lost the
counter outputs are set to "0"
(refers to all counters)

Final Set Point: E/S1 4x+3 (e.q 400103) 30eq Long Decimal
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Parameter Configuration
This table shows prerequisites related to Parameter configuration.

Prerequisites of the Example Parameter Configuration
=Parameter Value
counter_1
COUNT INPUT SIGNAL ON yes
NEGATIVE TRANSITION
USE INPUT 1 FOR COUNTER yes
ENABLE
WATCHDOG TIMER (0.1s) 0
OUTPUT SET POINT 1 11
OUTPUT SET POINT 2 5
INPUTS_COUNTER_START/ |LOGIC FUNCTION TO OR
RESTART START/RESTART COUNTER
INPUT A 6
FREEZE_COUNTER_ INPUT D 8
REGISTERS
OUTPUTS SETPOINT 1 LINKED TO 1
OUTPUT
SETPOINT 2 LINKED TO 2
OUTPUT
FINAL SETPOINT LINKED TO |3
OUTPUT
TIMED FINAL SETPOINT 4
LINKED TO OUTPUT
e INVERT OUTPUT No
e PULSE WIDTH (x 0.02s) 20

NOTE: All settable values including those of the table are in the Parameter Configuration Screen,

page 128 of this example.
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Hardware Setup and Wiring

Overview

This section provides a procedure to mount and field wire the 140 EHC 105 00 module within a
Quantum system.

Mounting
This table shows the procedure to mount the 140 EHC 105 00 module

Step Action
1 Mount the 140 EHC 105 00 in the specified backplane (local, RIO or DIO)
2 Install the module terminal strip
Connect an external 24 VDC supply voltage as shown in the wiring diagram:
pin 40 (+)
pin 39 (-)
4 Connect the pulse input source to channel 1 (pin 11),
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Wiring

This diagram shows the wiring of the example configuration of the 140 EHC 105 00

140 EHC 105 00
5C1

N/C

N/C

N/C

N/C

N/C

24C1 T

24 VDC
Sulse Source
C1

24C2

iy

24C3 -
‘ ‘

24C4 2 vbC

24C5

IN2
To M11

IN4

IN3 + -
_ & |

ING INS 24 VDC
[
INg IN7
(Common) M10 M10  (Common)
ﬁ ouT2 ouT1 —
T~ ouT4 ouTs —
-— VY g

ouTéE ouTs

ouTs ouTT

Us24 M4 (Return)

1O®I®®E®E®®®0® 66006

[REIS10](0][8][0][9][6}[6][6]i6] (6] (0] G][6] (O]9} (0] |0][S)

24 VDC

NOTE: The tightening torque must be between 0.5 Nm and 0.8 Nm.

NOTICE

DESTRUCTION OF ADAPTER

e Before tightening the locknut to the torque 0.50...0.80 Nm, be sure to properly position the
right-angle F adapter connector.

e During tightening, be sure to maintain the connector securely.

e Do not tighten the right-angle F adapter beyond the specified torque.

Failure to follow these instructions can result in equipment damage.
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Schematic

Overview
This diagram shows the schematic of the example configuration.

I e e A
: VR=1TO————————————— if i :
. [
| EBUA=0D L |
| Operating Modes 1 [H———————— COperating Made Counter 1 |
|
! VR1 ='0'(—————— Counting Direction
| —_— Actual Valle |
IN2  &— m, 3]
C AND [ Load and QU1
N3 S Start Gutput Set Point 1
N % R VAT =11
- =t W] | oo om
A
INS  O— |
AND — Restart
—— QuUT3
=n COutput Set Point 2
A2l = 5
O— Set Point 2
BEAT VAZET o ouT
F
INE  O—
Forced Qutput
orR p
- £ Switch-Off 2 auTs
Final Set Paint Value
e D Ei5=30
o Final Set Point
e B E/SET @ QuTe
|- o
Counter Enable 1 ar
1M1 Counter —Q ouT?
(HA) ‘ Watchdog Time = 0
Timed
2401 AND Counter Input Final Set Point
_t DE/S=1 [ ouTs
Counting Pulse 1 Pulse Wigth =20 | | | =
521 ; |
| |
| |
| |
U u

Do not use outputs OUT1...0UT4 with other counters; as such multiple usage is prohibited.

Failure to follow these instructions can result in injury or equipment damage.
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Parameter Configuration Screen

Parameter Configuration Screen
This diagram shows the Parameter Configuration Screen with the parameters set for the example.

Hl SPEED CNT 5CH
Over'igw Config 1
Parameter Name Walue [~
- - MAPPING WORD [%lW-3X BiIW-4x)
- - - INPUTS STARTING ADDRESS 1 [ |
- - - INPUTS ENDING ADDRESS 12
- - OUTPUTS STARTING ADDRESS 1
- - - OUTPUTS ENDING ADDRESS 13
C- - TASK MAST [*
[=]- - COUNTERS
[=]- - COUNTER_1
i - - COUNT INPUT SIGNAL ON NEGATIVE TRANSITION Yes [+
. + - - USE INPUT 1 FOR COUNTER ENABLE Yes |v
;- - WATCHDOG TIMER [0.15) 0
' - -QUTPUT SETPOINT 1 11
.- QUTPUT SET POINT 2 5
© = -INPUTS_FOR_COUNTER_START/IRESTART
' .- -LOGIC FUNCTION TO START/RESTART COUNTER OR -
. - -INPUTA 6 v
T - NPUTB - -
' .- INPUTC -
' [-]- - FREEZE_COUNTER_REGISTERS
.. INPUTD 8 v
' - -INPUTE - v
' - -INPUTF -
© [=]- - QUTPUTS
' [=]- - SETPCINT 1 LINKED TO QUTPUT 1 v
] - -~ INVERT OUTPUT No v
' [=]- - SETPCINT 2 LINKED TO GUTFUT 2 v
. INVERT OUTPUT Mo v
' = ) =
, INVERT QUTPUT No -
[=]- - TIMED FINAL SET POINT LINKED TQ QUTPUT 4 -
- - INVERT OUTPUT Mo -
. - - - PULSE WIDTH (X 0025) 20
[+]- - COUNTER_?
[+]- - COUNTER_3
[+]- - COUNTER_4
[+]- - COUMTER A =
T Local Quant. 12:140EH.. |
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Operation and Timing

Start Counter_1
This table shows the procedure to start Counter_1

Step Action Effect
1 To start the counter, activate input 6 (IN6="1")
2 | Enter 1110 Hex in 4x-Register (e.q. 400100 The actual value of counter_1 (IW1) is set
Result: LS1 (Bit 8 in OCW1) is set to "1" to "0"

The initial levels of Set Points are
transfered to the related outputs:
VA1E1->0UT1="1"
VA2E1->0UT2="1"

E/SE1 ->0OUT3="1"

DE/SE1 ->0OUT4="0"

3 | To enable counter_1, activate input 1 (IN1="1") Output values, depend on the actual value
Result: counter_1 counts the pulses at counter of counter_1:

input 24C1 For IW1=19 (30-11)->0UT1="0"

For IW1=25 (30-5) ->OUT2="0"

For IW1=30->0OUT3="0"

For IW1=30->0UT4="1" (Timed Final Set
Point for 400 ms)

Switch off the outputs
This table shows the procedure to switch off the outputs, before reaching the specified Set Points

Step Action Effect
1 To switch off the outputs (OUT1-OUT4) there are two ouT1->"0"
pOSSibilitieS: ouT2->"0"
1. Possibility: Activate input 8 (IN8="1") ouT3->"0"
2. Possibility: Enter 1410 Hex in 4x-Register (e.q. 400100); OouT4->"0"
Result: BEA1=1
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Restart Counter_1

This table shows the procedure to restart Counter_1. This however is only possible, if the Final Set
Point value (here 30) has not yet been reached.

Step Action Effect
1 Switch off the outputs as seen in the previous table
To restart the counter, activate input 6 (IN6="1") The actual counting value will
Enter 1210 Hex in 4x-Register (.q. 400100) be setto "0" _
Result: ST1 (Bit 9 in OCW1) is set to "1" ;hfof?“tp“t values will be set
4 | Toreenable counter_1, activate input 1 (IN1="1") The Set Points (apart from

DE/SE1) will be set to "1"

Timing Diagram
This diagram shows the timing of the example configuration

canter wput (cioc ) (241 |||y oo

Load and StartRestart (NG} J_‘ |_|
L —H I_I

(HW) Counter Enable (IN1} m ‘ ‘ ‘

Actual Value of Counter_1 W1

E/S Value
VA21

VAT
0

VAIET (OUT1) J—‘

J \—:—,7 Counter
VAZET (OUT2) Outputs
EfSET (OUT:«s)J————___iO ______ J

DEJSE1 (OUT4) ﬂ

NOTE: If pulses continue at counter input 24C1, after reaching the Final Set Point value, the EHC
105 keeps on counting. The result is stored in two successive input registers as a 32-bit value (see
3x-Register assignment, page 97).

If the counter's operating mode, counting direction, switch-off behavior, or type of Set Point are
changed while the counter's output signals are active, the output will be deactivated and the new
changes will take effect.
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Section 10.2

Example 2: Event Counter (up, absolute)

Purpose

This section provides an Event Counter (up, absolute) as an example for the configuration of the
140 EHC 105 00.

What Is in This Section?
This section contains the following topics:

Topic Page
Prerequisites and Software Configuration 132
Hardware Setup and Wiring 134
Schematic 137
Parameter Configuration Screen 138
Operation and Timing 139
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Prerequisites and Software Configuration

Overview

This section provides the prerequisites for the configuration example 2: Event Counter (up,
absolute) and the configuration method (1/0 Configuration and Parameter Configuration) related to
each item.

NOTE: The controller must be stopped before configuring the 140 EHC 105 00

I/O Configuration
This table shows prerequisites related to 1/0 configuration.

Prerequisites of the 1/0 configuration
Example

Address Assignment | Value Datatype

all counters | Values for 4x (e.q 400100) OCW 1 0000 Hex
output Set
Points are
absolute

if
communicatio
n is lost the
counter
outputs are
set to "0"

counter_4 | Event counter |4x+2 (e.q 400102) | OCW 3 00A0 Hex
with timed
"on" outputs;
the pulse
width setting
refers to all
related
outputs

counter_4
counts up

Final Set 4x+9 (e.q 400109) 30eq Long Decimal
Point: E/S4
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Parameter Configuration
This table shows prerequisites related to Parameter configuration.

Prerequisites of the Example Parameter Configuration
=Parameter Value
counter_4
COUNT INPUT SIGNAL ON yes
NEGATIVE TRANSITION
USE INPUT 4 FOR COUNTER yes
ENABLE
WATCHDOG TIMER (0.1s) 0
OUTPUT SET POINT 1 5
OUTPUT SET POINT 2 11
INPUTS_COUNTER_START/ | LOGIC FUNCTION TO OR
RESTART START/RESTART COUNTER
INPUT A
FREEZE_COUNTER _ INPUT D 8
REGISTERS
OUTPUTS SETPOINT 1 LINKED TO 5
OUTPUT
SETPOINT 2 LINKED TO 6
OUTPUT
FINAL SETPOINTLINKED TO |7
OUTPUT
TIMED FINAL SETPOINT 8
LINKED TO OUTPUT
e INVERT OUTPUT No
e PULSE WIDTH (x 0.02s) 100

NOTE: All settable values including those of the table are in the Parameter Configuration Screen,
page 148 of this example.
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Hardware Setup and Wiring

Overview

This section provides a procedure to mount and field wire the 140 EHC 105 00 module within a
Quantum system.

Mounting
This table shows the procedure to mount the 140 EHC 105 00 module

Step

Action

1

Mount the 140 EHC 105 00 in the specified backplane (local, RIO or DIO)

Install the module terminal strip

Connect an external 24 VDC supply voltage as shown in the wiring diagram:

pin 40 (+)
pin 39 (-)

Connect the pulse input source to channel 4 (pin 17)

134
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Wiring
This diagram shows the wiring of the example configuration of the 140 EHC 105 00
140 EHC 105 Q0
N/C @ @ 5C1
MN/C @ @ 5C2
NIC 66 5C3
= @ = To M14
N/C @ 5C5 ‘\
- @ @ e 24 VDC
M1z @ |4c2 ’;{I e
= @ AL 24 ¥DC
M4 sica “ulse Source
e @ " el
w15 24C5
INZ @ @ IN1
‘Fxlm @ IN3 “_w -
ING @ INS 24 VDC
7¥IN8 @ INT /_
(Common) M10 10 {Common}
ouT?2 @ @ ouTA
ouT4 @ CouT3
_/\/x\/v\ QuUTE @ auTs /
“_k auUTS @ ouT? — |
usz24 W4 (Return)

=

+

24 V¥DC
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NOTE: The tightening torque must be between 0.5 Nm and 0.8 Nm.

NOTICE

DESTRUCTION OF ADAPTER

e Before tightening the locknut to the torque 0.50...0.80 Nm, be sure to properly position the
right-angle F adapter connector.

e During tightening, be sure to maintain the connector securely.

e Do not tighten the right-angle F adapter beyond the specified torque.

Failure to follow these instructions can result in equipment damage.
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Schematic

Overview
This diagram shows the schematic of the example configuration.

I e e A
: VR O ﬂf i :
— [
| EBUA = '0'0 [ |
| Cperating Mode A (——————————— Cperating Mode Counter 4 |
|
! VR4 ='0'[F————————1 Counting Direction
| Actual Valie |
N2 O— t 154 W
8 AND  — Load and —O CUT1
IN3 Start Cutput Set Point 1
Wi EO— OR/ WA =5
O 1 AND Set Point 1
A VATES o
ING  O— 1
AND [ Restart
—C QuT3
T4 CQutput Set Point 2:
Va4 = 11
O— Set Point 2
BEA4 VAIES —0 ouT4
F
N &—
Forced Output \:
£ oR Switeh-Off O OuTS
INT  O—
Final Set Foint Value:
e D E/34 = 30
o Final Set Point: \:
s X " Eista < auTs
’( ) .
Counter Enable 4 or
Counter ["O——C QUTT
N4 Watchdog Time = 0
(H) — o
Tired
AND  —— Counter Input -
244 Final Set Point:
1 = e - —o——o ouTs
Counting Pulse 4 Bulse Width = 100 -
504 ; |
| |
| |
| |
U u

Do not use outputs OUT1...0UT4 with other counters; as such multiple usage is prohibited.

Failure to follow these instructions can result in injury or equipment damage.
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Parameter Configuration Screen

Parameter Configuration Screen

This diagram shows the Parameter Configuration Screen with the parameters set for the example.

HI SPEED CNT 5CH

Overiiew Config ]

Parameter Name

Walue

[»

— MAPPING WORD (A3 o4
" INPUTS STARTING ADDRESS 7 ]
-~ INPUTS ENDING ADDRESS 2
"~ QUTPUTS STARTING ADDRESS T
~ OUTPUTS ENDING ADDRESS [E
TTAK WAST -
= COUNTERS
] GOUNTER_T
5] COUNTER.Z
& COUNTER 3
=] COUNTER 4
- - COUNTINPUT SIGNAL ON NEGATIVE TRANSITION Ves [+
- -USEINPUT 4 FOR COUNTER ENABLE Ves E
- -WATCHDOG TIVER 0.19) U
T GUTPUT SET POINT 1 5
- OUTPUTSETPONT 2 T
= INPUTS FOR_GOUNTER START/RESTART
~ [OGICFUNGTIONTO STARTIRESTART COUNTER TR -
—TPLT A 7 v
T NPUTB - =
T NPLTG =
[ FREEZE_COUNTER_REGISTERS
— . PUTD B ~
. PUTE - v
WPTF v
Il oUTPUTS
. = SETPOINT 1 LINKEDI TO GUTPUT 5 =
. R INVERT OUTPLT No v
i [=- - SETPOINT 2 LINKED T0 OUTPUT £ >
‘ ~ NWERTOUTPUT No -
(= FINAL SET POINT LINKED TO OUTPUT 7 v
- INVERT OUTPUT Mo v
=7 TVED FINAL SET POINT LINKED TO OUTPUT B =
—INVERT OUTPLT Mo v
— PULSE WIDTH (X 0.025) 100

[]- - GOUNTER_5

4]

0 Local Quant.. 12:140EH. |
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Operation and Timing

Start Counter_4
This table shows the procedure to start Counter_4

Step Action Effect

1 To start the counter, activate input 7
(IN7="1")

2 Enter 00A1 Hex in 4x-Register (e.q. 400102 | The actual value of counter_4 (IW4)
Result: LS4 (Bit 0 in OCW3) is set to "1" is set to "0"

VA1E4="1"

VA2E4="1"

E/SE4 ="1"

Outputs are set to "0":

ouT5="0"

ouTe="0"

ouT7="0"

DE/SE4 ->OUT8="0"

3 | To enable counter_4, activate input 4 If the actual value of counter_4
(IN4="1") equals the specified Set Point value,
Result: counter_4 counts the pulses at the related output will switch on for 2
counter input 24C4 seconds:

For IW4=5->0UT5="1"

For IW4=11->0UT6="1"

For IW4=30->OUT7="1" and
ouTs="1"

Switch off the outputs
This table shows the procedure to switch off the outputs, before reaching the specified Set Points

Step Action Effect
1 To switch off the outputs (OUT5-OUTS8) there are two OuT5->"0"
possibilities: ouTe->"0"
1. Possibility: Activate input 7 (IN7="1") ouT7->"0"
2. Possibility: Enter 00A4 Hex in 4x-Register (e.q. 400100); OouT8->"0"
Result: BEA4=1
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Restart Counter_4

This table shows the procedure to restart Counter_4. This however is only possible, if the Final Set
Point value (here 30) has not yet been reached.

Step Action Effect
1 Switch off the outputs as seen in the previous table
To restart the counter, activate input 7 (IN7="1") The actual counting
Enter 00A1 Hex in 4x-Register (e.q. 400102) value will be set to "0"
Result: ST4 (Bit 1 in OCW3) is set to "1" The output values will
be set to "0"
4 | Toreenable counter_4, activate input 4 (IN4="1") The register values (Set

Points) will be set to "1"

Timing Diagram
This diagram shows the timing of the example configuration

couter (cio0 nou 4 (244) || LAy ey e

Load and StarvRestart (IN7) J_| ’_‘
Ls4 7|_| H
(HW) Counter Enable (INd) ’_‘ ‘ ‘ |

Actual Counter_4 Value W 4

EiS4 Value

VAZ4 Value
VA14 Value
0

ouTs !_‘
: ’_‘ Counter
ouTe ' ' ' Qutputs
ouT? : H
DE/SE (OUTS) . ’_‘
VMEai—— 5———;]
' Register bits
11 !
VAZEY —L — — — — — — — — — J——I

NOTE: If pulses continue at counter input 24C4, after reaching the Final Set Point value (here 30),
the EHC 105 keeps on counting. The result is stored in two successive input registers as a 32-bit
value (see 3x-Register assignment, page 97).

If the counter's operating mode, counting direction, switch-off behavior, or type of Set Point are
changed while the counter's output signals are active, the output will be deactivated and the new
changes will take effect.
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Section 10.3

Example 3: Repetetive Counter (up)

Purpose

This section provides an Repetetive Counter (up) as an example for the configuration of the 140
EHC 105 00.

What Is in This Section?
This section contains the following topics:

Topic Page
Prerequisites and Software Configuration 142
Hardware Setup and Wiring 144
Schematic 147
Parameter Configuration Screen 148
Operation and Timing 149
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Prerequisites and Software Configuration

Overview

This section provides the prerequisites for the configuration example 3: Repetetive Counter (up,
relative) and the configuration method (I/O Configuration and Parameter Configuration) related to
each item.

NOTE: The controller must be stopped before configuring the 140 EHC 105 00

I/O Configuration
This table shows prerequisites related to 1/0 configuration.

Prerequisites of the Example | I/O configuration

Address Assignment | Value Datatype

all counters | Values for 4x (e.q 400100) OCW 2 0010 Hex
output Set
Points are
relative

if
communication
is lost the
counter
outputs are set
to "0"

counter_2 | Repetetive 4x+1 (e.q 400101) | OCW 2 0050 Hex
counter

counter_2
counts up

Final Set Point: | 4x+5 (e.q 400105) 30 e.q Long
E/S2 Decimal
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Parameter Configuration

This table shows prerequisites related to Parameter configuration.

Prerequisites of the Example Parameter Configuration
=Parameter Value
counter_2
COUNT INPUT SIGNAL ON NEGATIVE yes
TRANSITION
USE INPUT 2 FOR COUNTER ENABLE No
WATCHDOG TIMER (0.1s) 0
OUTPUT SET POINT 1 11
OUTPUT SET POINT 2 5
INPUTS_COUNTER_START/RESTART LOGIC FUNCTION TO OR
START/RESTART COUNTER
INPUT A 2
FREEZE_COUNTER_ REGISTERS INPUT D
OUTPUTS SETPOINT 1 LINKED TO 1
OUTPUT
SETPOINT 2 LINKED TO 2
OUTPUT
FINAL SETPOINT LINKED TO |3
OUTPUT
TIMED FINAL SETPOINT 4
LINKED TO OUTPUT
e INVERT OUTPUT No
e PULSE WIDTH (x 0.02s) 20

NOTE: All settable values including those of the table are in the Parameter Configuration Screen,

page 138 of this example.
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Hardware Setup and Wiring

Overview

This section provides a procedure to mount and field wire the 140 EHC 105 00 module within a
Quantum system.

Mounting
This table shows the procedure to mount the 140 EHC 105 00 module

Step

Action

1

Mount the 140 EHC 105 00 in the specified backplane (local, RIO or DIO)

Install the module terminal strip

Connect an external 24 VDC supply voltage as shown in the wiring diagram:

pin 40 (+)
pin 39 (-)

Connect the pulse input source to channel 2 (pin 13)

144

33002491 12/2018



Configuration Examples

Wiring
This diagram shows the wiring of the example configuration of the 140 EHC 105 00
140 EHC 105 00
N/C @ @ 5C1
N/C @ @ 5C2
N/C @ @ 5C3
N/C @ 5C4
N/C @ 5C5
W11 @ @ 24C1
M12 24C32 Hgligh
(0| () + 2o
13 @ e Pulse Source
OlO; i
M14 24C4 B
@ IETH
M15 24C5 24 WDC
Y
. N2 @ @ N1 To W12
O .
|
NG @ INS 24 VDC
L N8 @ INT
(Commen) W10 M10  {Comrmon)
\ /
I ouT2 @ @ ouT1
T _
PRV ouT4 @ ouT3 .
ouTs @ QuUTSE
ouTs @ ouT?
Us24 W4 (Return)
+ ‘ -
i
24 VDC
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NOTE: The tightening torque must be between 0.5 Nm and 0.8 Nm.

NOTICE

DESTRUCTION OF ADAPTER

e Before tightening the locknut to the torque 0.50...0.80 Nm, be sure to properly position the
right-angle F adapter connector.

e During tightening, be sure to maintain the connector securely.

e Do not tighten the right-angle F adapter beyond the specified torque.

Failure to follow these instructions can result in equipment damage.
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Schematic

Overview
This diagram shows the schematic of the example configuration.

F— == = — = = = = = = = = — = = — == = = = = = = = = — = = = = -~
| Counter § |
| veR =T b——————— J ! |
= \
| EBUA = '0'[T L |
I Operating Modes 5§ (———————————— Operating Made Actual Value |
! |
(1) i
| I YR2="'0 Caounting Direction Actual Value |
N2 &— I
Ls2
% AND [ Load and L o ouT
e Sttt Output Set Point 1:
N4 o— EO_ CR YAIZ = 11
| Set Point 1:
VAIED o< ouT2
NG O—
AND  —— Restart
Jo——C QUT3
ST2
Output Set Point 2
VA2 =5
O0— Set Paint 2
BEA2 VAIE? ———O 0UT4
E
NG &—
Forced Cutput
M7 O] E oR Switch-Off — OUTE
Final Set Point Value:
e D E/S2 =30
IND Final Set Paint
(s B E/SE2 —C OUTE
|+ g
Counter Enahle 2 or
1M1 Counter —ouUT?
Watchdog Time = 0
e L : Tirnzd
iz
24c2 AND Counter Input Final Set Poirt
Counting Pulse 2 i DEfSE2 ©ouTa
d Fulse Width =20 | | -
ac2 I

A CAUTION

INVALID CONFIGURATION
Do not use outputs OUT1...0UT4 with other counters; as such multiple usage is prohibited.

Failure to follow these instructions can result in injury or equipment damage.
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Parameter Configuration Screen

Parameter Configuration Screen
This diagram shows the Parameter Configuration Screen with the parameters set for the example.

HI SPEED CNT 5CH

Overiiew Config ]

Parameter Name

Walue

[»

— MAPPING WORD (W3 RVIM-27)
T INPUTS STARTING ADDRESS 7 ]
- TNPUTS ENDING ADDRESS 2
~ OUTPUTS STARTING ADDRESS T
~ OUTPUTS ENDING ADDRESS 3
T TASK WAST v
T COUNTERS
51 GOUNTER]
Tl COUNTERZ
T COUNTINPUT SIGNAL GN NEGATIVE TRANGITION Yes v
- USE INFUT 4 FOR COUNTER ENABLE Mo -
T - WATCHDOG TMER 0.15) 0
- OUTPUT SET POINT 1 Tl
- OUTPUT SETPOINT 2 5
T [ INPUTS_FOR_COUNTER_STARTRESTART
. LOGICFUNGTION TO STARTIRESTART COUNTER OR v
—TWPUTA 7 v
‘ NPT B -
—__ oG v
[ - FREEZE_COUNTER_REGISTERS
- NPUTD 8 -
[ WPUTE - v
—INPUTF ~
EEEE
‘ =] SETPOINT T LNKED TO OUTFUT 7 -
T INVERTOUTRUT Mo -
‘ (=] SETPOINT 2 LINKED TO OUTFUT g -
‘ - - INVERT OUTPUT Mo v
‘ [=]_FINAL SETFOINT LINKED T0 OUTPUT 3 -
~ INVERT OUTPUT Mo v
] TMED FINAL SET POINT LINKED TG OUTPLT H v
~ INVERT OUTPUT Mo -
‘ - PULSE WIDTH (X005 70
— COUNTER 3
COUNTER. 2
~ COUNTER S

4]

M Local Quant 12:140EH.
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Operation and Timing

Overview

NOTE: In this configuration the counter input is inherently enabled, as there has not been assigned
a discrete input.

Start Counter_2
This table shows the procedure to start Counter_2

Step Action Effect

1 To start the counter, activate input 2 (IN2="1"

2 | Enter 0051 Hex in 4x-Register (e.q. 400101) | The actual value of counter_2
Result: LS2 (Bit 0 in OCW1) is set to "1" (IW2) is set to "0"

The initial levels of Set Points
are transfered to the related
outputs:

VA1E2->0UT1="1"
VA2E2->0UT2="0"

E/SE2 ->OUT3="0"

DE/SE2 ->0UT4="0"

Output values
This table shows the output values, depending on the actual value of the counter_2

Actual value of counter Output
For IW2=19 (30-11) ouT1="0"
ouT2="1"
For IW2=25 (30-5) ouT2="0"
ouT3="1"
For IW2=30 ouT1="1"
ouT3="0"
OUT4="1" (Timed Final Set Point for 400 ms)

Switch off the outputs
This table shows the procedure to switch off the outputs, before reaching the specified Set Points
Step Action Effect
1 To switch off the outputs (OUT1-OUT3) there are two ouT1->"0"

possibilities: OUT2->"0"
1. Possibility: Activate input 8 (IN8="1") OouT3->"0"
2. Possibility: Enter 0054 Hex in 4x-Register (e.q. 400101);
Result: BEA2=1
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Restart counter_2
NOTE: Restart of counter_2 in this configuration/mode is not possible

Timing Diagram
This diagram shows the timing of the example configuration

Pulse input
Signal

Counter Input (Clock Input) 2

Load and StartRestart (IN2) J

Ls2 —H

Actual Value of Counter_2 W 2
E/S2 Value

VAZ2 Value

VA12 Value
0

VAIE2 (QUT1) J—| I
' ' Counter
VAZE2 (QUT2) : Outputs
EISEZ (OUT3)
DE/SE2 (OLT4) I_I ﬂ

NOTE: If the counter's operating mode, counting direction, switch-off behavior, or type of Set Point
are changed while the counter's output signals are active, the output will be deactivated and the
new changes will take effect.
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Section 10.4

Example 4: Differential Counter (down)

Purpose

This section provides an Differential Counter (down) as an example for the configuration of the 140
EHC 105 00.

What Is in This Section?
This section contains the following topics:

Topic Page
Prerequisites and Software Configuration 152
Hardware Setup and Wiring 154
Schematic 157
Parameter Configuration Screen 158
Operation and Timing 159
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Prerequisites and Software Configuration

Overview

This section provides the prerequisites for the configuration example 4: Differential Counter (down,
relative) and the configuration method (I/O Configuration and Parameter Configuration) related to
each item.

NOTE: The controller must be stoped before configuring the 140 EHC 105 00

Principle

A differential counter uses two channels. In this example the channels are represented by counter
3 and counter 4. Counter 3 serves as master and its configuration also applies to counter 4.

The parameters specified for counter 4, will be ignored apart from:
e COUNT INPUT SIGNAL ON NEGATIVE TRANSITION
e USE INPUT 4 FOR COUNTER ENABLE

The pulses for counter 3 count up and the pulses for counter 4 count down. The counting results
in the actual difference value .

1/0 Configuration

This table shows prerequisites related to I/O configuration.
Prerequisites of the Example 1/0 configuration
Address Assignment | Value Datatype
all counters Values for output Set 4x (e.q 400100) OCW 1 0010 Hex

Points are relative

if communication is lost the
counter outputs are set to
nn

counter_3 Differential counter with 4x+1 (e.q 400101) | OCW 2 3800 Hex
parallel Set Point
activation

counter_3 counts down

Final Set Point: E/S3 4x+7 (e.q 400107) 30e.q Long

Decimal

152
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Parameter Configuration

This table shows prerequisites related to Parameter configuration.

Prerequisites of the Example Parameter Configuration
=Parameter Value
counter_3
COUNT INPUT SIGNAL ON NEGATIVE yes
TRANSITION
USE INPUT 3 FOR COUNTER ENABLE No
WATCHDOG TIMER (0.1s) 0
OUTPUT SET POINT 1 11
OUTPUT SET POINT 2 5
INPUTS_COUNTER_START/RESTART | LOGIC FUNCTION TO OR
START/RESTART COUNTER
INPUT A -
FREEZE_COUNTER_ REGISTERS INPUT D -
OUTPUTS SETPOINT 1 LINKED TO 1
OUTPUT
SETPOINT 2 LINKED TO 2
OUTPUT
FINAL SETPOINT LINKED TO 3
OUTPUT
TIMED FINAL SETPOINT LINKED | 4
TO OUTPUT
e INVERT OUTPUT No
e PULSE WIDTH (x 0.02s) 20

NOTE: All settable values including those of the table are in the Parameter Configuration Screen,

page 158 of this example.
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Hardware Setup and Wiring

Overview

This section provides a procedure to mount and field wire the 140 EHC 105 00 module within a
Quantum system.

Mounting
This table shows the procedure to mount the 140 EHC 105 00 module

Step

Action

1

Mount the 140 EHC 105 00 in the specified backplane (local, RIO or DIO)

Install the module terminal strip

Connect an external 24 VDC supply voltage as shown in the wiring diagram:

pin 40 (+)
pin 39 (-)

Connect the first pulse input source to channel 3 (pin 15)

Connect the second pulse input source to channel 4 (pin 17)

154
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Wiring

This diagram shows the wiring of the example configuration of the 140 EHC 105 00

140 EHC 105 (0

—— |0
—— ®| O
MN/C @ @ 5C3
To M13
N/C @ 5C4 “
MN/C @ 5C5
24 VDC
M11 @ @ 24C1 T
M12 @ 24GC2
24 vDC
Pulse Source
M13 @ 24C3 e
-
N e
NE @ 24C4 e
.
+ 24 vDC
Pulse Source
M5 24C5 C4
e
N2 @ @ N1 . -
s
@ v
O]
@p o e
(Common) 10 W10 {Common)
e 0T @ @ ouT1 "
2= vy
e ouT4 ouT3 —
— VTV @M\/\_«
ouTe @ ouTs
ouTs @ ouT?
Us24 W (Return)
R _
24 ¥DC
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NOTE: The tightening torque must be between 0.5 Nm and 0.8 Nm.

NOTICE

DESTRUCTION OF ADAPTER

e Before tightening the locknut to the torque 0.50...0.80 Nm, be sure to properly position the
right-angle F adapter connector.

e During tightening, be sure to maintain the connector securely.

e Do not tighten the right-angle F adapter beyond the specified torque.

Failure to follow these instructions can result in equipment damage.
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Schematic

Overview
This diagram shows the schematic of the example configuration.

P — — — — e — o — = a
: VAR = 1" Diif i :
_q
L e W | |
| Operating Modes 3 [————— Operating Mode Counter 3 |
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IN3  C&— ™ Start
@ Qutput Set Point 1:
N4 (E} ORf VAIZ = 11
o 1 AND Set Point 1:
A VATED Y0 ouTz
NG O— ]
AND  — Restart
— fO——C 0UT3
ST3
Qutput Set Point 2; [
23=5
O— Set Point 2
BEAS WVAZ2ED /O*—Q QouUT4
F
INE O—
Forced Output
OR
N7 o = Switch-Off o outs
Final Set Paoint Value:
g D E/53 =30
C— Final Set Point
s B EfsES < ouTe
¥ —C
Counter Enab\e 3 [
Counter O OUT?
(HW) Watchdog Time = 0
Timred
AND  —— Counter Input 3
24C3 Final Set Point.
DE/S=3 < ouTs
Cnuntmg Fu\se 3 Pulse Width = 20 [

Counter Enahle 4

| 5wy &
‘ \ Counter

YWatchdog Time = 0

24C4

Counting Pulse 4 AND - —— Counter Input 4
5C4 !
v
|
|
A CAUTION
INVALID CONFIGURATION

Do not use outputs OUT1...0UT4 with other counters; as such multiple usage is prohibited.

Failure to follow these instructions can result in injury or equipment damage.
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Parameter Configuration Screen

Parameter Configuration Screen
This diagram shows the Parameter Configuration Screen with the parameters set for the example.

HISPEED CNT 5CH

OverView Conlig ]

Parameter Name Value [
- - -MAPPING WORD (%IW-3X %MW-4X)
- - INPUTS STARTING ADDRESS 1 |
- INPUTS ENDING ADDRESS 12
- - OUTPUTS STARTING ADDRESS 1
- OUTPUTS ENDING ADDRESS 13
- TASK MAST v
-] COUNTERS
[+] - COUNTER_1
[+]- - COUNTER_2
-] -COUNTER_3
« - - -COUNT INPUT SIGNAL ON NEGATIVE TRANSITION | Yes [+
- -USE INPUT 3 FOR COUNTER ENABLE No 4
.- -WATCHDOG TIMER (0.15) 0
- -OUTPUT SET POINT 1 11
' --OUTPUT SET POINT 2 5
[-]- - INPUTS_FOR_COUNTER_START/RESTART
' .- -LOGIC FUNCTION TO START/RESTART OR [*
.+ INPUTA - |~
L - - INPUTB - v
. --‘INPUTC - [~
' [-]- -FREEZE_COUNTER_REGISTERS -
- - INPUTD - [r
' - INPUTE - I+]
) - INPUTF - K2
- [[] -OUTPUTS
) ] SETPOINT 1 LINKED TO OUTPUT 1 v
] + - INVERT OUTPUT No v
“ - -SETPOINT 2 LINKED TO OUTPUT 2 v
-] - --INVERT OUTPUT No v
[=] FINAL SET POINT LINKED TO OUTPUT 3 -
. INVERT OUTPUT No v
- - TIMED FINAL SET POINT LINKED TO OUTPUT |4 v
[=] - INVERT OUTPUT No M
] - - PULSE WIDTH (X 0.02S) 20
[+]- - COUNTER_4
[+] - COUNTER_5 ]

T Local 1.2:140 ]
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Operation and Timing

Overview

NOTE: In this configuration the counter input is inherently enabled, as there has not been assigned
a discrete input.

Start Differential counter
This table shows the procedure to start Differential counter

Step Action Effect
1 Enter 3900 Hex in 4x-Register (e.q. The actual difference value is set to
400101) "30"

Result: LS3 (Bit 8 in OCW2) is set to "1" The initial levels of Set Points for
counter 3 are transfered to the
related outputs:
VA1E3->0UT1="1"
VA2E3->0UT2="1"

E/SE3 ->OUT3="1"

DE/SE3 ->0UT4="0"

Output values
This table shows the output values, depending on the actual difference value of both counters

Actual difference value Output
11 ouT1="0"
5 ouT2="0"
0 ouT3="0"
OUT4="1" (Timed Final Set Point for 400 ms)

Switch off the outputs
This table shows the procedure to switch off the outputs, before reaching the specified Set Points

Step Action Effect
1 To switch off the outputs (OUT1-OUT4) there are two ouT1->"0"
possibilities: ouT2->"0"
1. Possibility: Activate input 8 (IN8="1") OuUT3->"0"
2. Possibility: Enter 3C00 Hex in 4x-Register (e.q. 400101); ouT3->"0"
Result: BEA3=1
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Restart Differential Counter

This table shows the procedure to restart the differential counter . This however is only possible, if
the Final Set Point value (here 30) has not yet been reached.

Step Action Effect
1 Switch off the outputs as seen in the previous
table
2 Enter 3A00 Hex in 4x-Register (e.q. 400101 The actual difference value will be
Result: ST3 (Bit 10 in OCW?2) is set to "1" set to "30"
The outputs OUT1-OUT3 will be
setto "1"
The Set Points (exept DE/SE3)
will be set to "1"

Timing Diagram
This diagram shows the timing of the example configuration

counterictock neut || LUNNIALILL HHHARRRRRARRN LI S
Counter/Clock Input 4 ‘7| mmm ‘MHH”JMHHMM ;\ugl;gnealmpm
Ls3 —H Hi

Actual Difference Value

E/S2 Value
WA13 Value
Counter

VA23 Value Actual Value

*) Output Set Points
may be crossed
several times

YATES (OUT1) J : ‘ , ‘ ’7

: Counter
VAZEZ (OUT2) J I—/ I—‘; Quiputs
E/SE3 (OUT3) J \_,_
DEJSE3 (0UT4) ﬂ

NOTE: If pulses continue at counter input 24C3 or 24C4, after reaching the Final Set Point value
(here 30), the EHC 105 keeps on counting. The result is stored in two successive input registers
as a 32-bit value (see 3x-Register assignment, page 97).

If the counter's operating mode, counting direction, switch-off behavior, or type of Set Point are
changed while the counter's output signals are active, the output will be deactivated and the new
changes will take effect.
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