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Preface

Preface

Thank you for purchasing an E5L1D Digital Controller.

This manual describes how to use the E5[LID. Read this manual thoroughly and be sure you understand
it before attempting to use the Digital Controller and use the Digital Controller correctly according to the
information provided. Keep this manual in a safe place for easy reference. Refer to the E5/ /D Digital
Controllers Communications Manual (Cat. No. H225) for information on communications.

([ © OMRON, 2017-2022 )

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form,
or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the
information contained in this publication.
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty
Omron’s exclusive warranty is that the Products will be free from defects in materials and
workmanship for a period of twelve months from the date of sale by Omron (or such other period
expressed in writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations
OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.
Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an
amount equal to the purchase price of the non-complying Product; provided that in no event shall
Omron be responsible for warranty, repair, indemnity or any other claims or expenses regarding the
Products unless Omron’s analysis confirms that the Products were properly handled, stored,
installed and maintained and not subject to contamination, abuse, misuse or inappropriate
modification. Return of any Products by Buyer must be approved in writing by Omron before
shipment. Omron Companies shall not be liable for the suitability or unsuitability or the results from
the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or
information given orally or in writing, are not to be construed as an amendment or addition to the
above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.
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Terms and Conditions Agreement

Application Considerations

] suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer's application or use of the Product. At
Buyer’'s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, or other application or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’'s application, product or system. Buyer shall take applica-
tion responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user’'s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual perfor-
mance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and other
reasons. It is our practice to change part numbers when published ratings or features are changed, or
when significant construction changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of

the E5SLID Digital Controllers.

The safety precautions that are provided are extremely important to safety. Always read and heed the
information provided in all safety precautions.
The following notation is used.

Indicates a potentially hazardous situation which, if not avoided,
A CAUTI ON may result in minor or moderate injury or in property damage.

Symbols
Symbol Meaning
® General Caution
A Indicates non-specific general cautions, warnings, and dangers.
Caution
ut ® Electrical Shock Caution
A Indicates possibility of electric shock under specific conditions.
® General Prohibition
® Indicates non-specific general prohibitions.
Prohibition
® Disassembly Prohibition
% Indicates prohibitions when there is a possibility of injury, such as from electric
shock, as the result of disassembly.
® General Caution
Mandatory Indicates non-specific general cautions, warnings, and dangers.
Caution
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Safety Precautions

® Safety Precautions

A\ CAUTION

Minor injury due to electric shock may occasionally occur.
Do not touch the terminals while power is being supplied.

Electric shock, fire, or malfunction may occasionally occur.

Do not allow metal objects, conductors, debris (such as cuttings)
from installation work, moisture, or other foreign matter to enter the
Digital Controller, the Setup Tool ports, or between the pins on the
connectors on the Setup Tool cable.

Attach the cover to the front-panel Setup Tool port whenever you
are not using it to prevent foreign objects from entering the port.

Minor injury from explosion may occasionally occur.
Do not use the product where subject to flammable or explosive gas.

Minor electric shock or fire may occasionally occur.
Do not use a Digital Controller or cable that is damaged.

Minor electric shock, fire, or malfunction may occasionally occur.
Never disassemble, modify, or repair the product or touch any of the
internal parts.

If the output relays are used past their life expectancy, contact fusing
or burning may occasionally occur.

Always consider the application conditions and use the output relays
within their rated load and electrical life expectancy. The life
expectancy of output relays varies considerably with the output load
and switching conditions.

>0 0 P>
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Safety Precautions

/A CAUTION

Loose screws may occasionally result in fire.
Tighten the terminal screws to the specified torque of 0.43 to
0.58 N-m.

Set the parameters of the product so that they are suitable for the
system being controlled. If they are not suitable, unexpected
operation may occasionally result in property damage or accidents.

A malfunction in the Digital Controller may occasionally make control
operations impossible or prevent alarm outputs, resulting in property
damage. To maintain safety in the event of malfunction of the Digital
Controller, take appropriate safety measures, such as installing a
monitoring device on a separate line.

Take adequate security measures against DDoS attacks (Distributed Denial of Service attacks), com-
puter viruses and other technologically harmful programs, unauthorized access and other possible
attacks before using this product.

I Security Measures

Anti-virus protection

Install the latest commercial-quality antivirus software on the
computer connected to the control/monitor system and maintain to
keep the software up-to-date.

Security measures to prevent unauthorized access

Take the following measures to prevent unauthorized access to our

products.

¢ |nstall physical controls so that only authorized personnel can access
control/monitor systems and equipment.

¢ Reduce connections to control/monitor systems and equipment via
networks to prevent access from untrusted devices.

e Install firewalls to shut down unused communications ports and limit
communications hosts and isolate control/monitor systems and
equipment from the IT network.

¢ Use a virtual private network (VPN) for remote access to control/monitor
systems and equipment.

e Scan virus to ensure safety of SD cards or other external storages before
connecting them to control/monitor systems and equipment.

Data input and output protection

Validate backups and ranges to cope with unintentional modification

of input/output data to control/monitor systems and equipment.

* Checking the scope of data

¢ Checking validity of backups and preparing data for restore in case of
falsification and abnormalities

» Safety design, such as emergency shutdown, in case of data tampering
and abnormalities

ES5CID Digital Temperature Controllers User’s Manual (H224)



Safety Precautions

Data recovery

Backup data and keep the data up-to-date periodically to prepare for
data loss.

/\ Safety Standards

CAUTION - Risk of Fire and Electric Shock
(a) This product is UL listed as Open Type Process Control

Equipment. It must be mounted in an enclosure that does not
allow fire to escape externally.

(b) More than one disconnect switch may be required to
de-energize the equipment before servicing.

(c) Signal inputs are SELV, limited energy. "’

(d) Caution: To reduce the risk of fire or electric shock, do not

interconnect the outputs of different Class 2 circuits. 2

*1 An SELV (separated extra-low voltage) system is one with a power supply that has double or reinforced

insulation between the primary and the secondary circuits and has an output voltage of 30 V r.m.s. max.
and 42.4 V peak max. or 60 VDC max.

*2 A class 2 circuit is one tested and certified by UL as having the current and voltage of the secondary output
restricted to specific levels.
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Precautions for Safe Use

Precautions for Safe Use

Be sure to observe the following precautions to prevent operation failure, malfunction, or adverse
affects on the performance and functions of the product. Not doing so may occasionally result in unex-
pected events. Do not handle the Digital Controller in ways that exceed the ratings.

(1)

The product is designed for indoor use only. Do not use or store the product outdoors or in any of
the following places.

Places directly subject to heat radiated from heating equipment.

Places subject to splashing liquid or oil atmosphere.

Places subject to direct sunlight.

Places subject to dust or corrosive gas (in particular, sulfide gas and ammonia gas).

Places subject to intense temperature change.

Places subject to icing and condensation.

Places subject to vibration and large shocks.

Use and store the Digital Controller within the rated ambient temperature and humidity.
Gang-mounting two or more Digital Controllers, or mounting Digital Controllers above each other
may cause heat to build up inside the Digital Controllers, which will shorten their service life. In
such a case, use forced cooling by fans or other means of air ventilation to cool down the Digital
Controllers.

To allow heat to escape, do not block the area around the Digital Controller. Do not block the ven-
tilation holes on the Digital Controller.

Always check the terminal names and polarity and be sure to wire properly.

To connect bare wires, use copper stranded or solid wires.

Use the wire sizes and stripping lengths given in the following table to prevent smoking and firing
of the wiring material.

Recommended Wires

Model Recommended wires Stripping length
E5CD or E5ED AWG24 to AWG18 6to 8 mm
(0.205 to 0.823 mm?)
E5LID-B 0.25to 1.5 mm?2 Without ferrules: 8 mm
(Push-In Plus terminal blocks) (equivalent to AWG24 to AWG16)

Use the specified size of crimped terminals to wire the E5CD or ESED.

Crimp Terminal Sizes

Model Crimp terminal size

E5CD or E5ED M3, Width: 5.8 mm max.

For the E5[1D-B (models with Push-In Plus terminal blocks), connect only one wire to each terminal.
For the E5CD or E5ED (models with screw terminals), you can connect up to two wires of the same
size and type, or two crimped terminals, to a single terminal.

(6)

Do not wire the terminals that are not used.
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Precautions for Safe Use

(7) To avoid inductive noise, keep the wiring for the Digital Controller's terminal block away from
power cables that carry high voltages or large currents. Also, do not wire power lines together with
or parallel to Digital Controller wiring. Using shielded cables and using separate conduits or ducts
is recommended.

Attach a surge suppressor or noise filter to peripheral devices that generate noise (in particular,
motors, transformers, solenoids, magnetic coils or other equipment that have an inductance com-
ponent).

When a noise filter is used at the power supply, first check the voltage or current, and attach the
noise filter as close as possible to the Digital Controller.

Allow as much space as possible between the Digital Controller and devices that generate power-
ful high frequencies (high-frequency welders, high-frequency sewing machines, etc.) or surge.

(8) Use the Digital Controller within the rated load and power supply.

(9) Make sure that the rated voltage is attained within 2 seconds of turning ON the power using a
switch or relay contact. If the voltage is applied gradually, the power may not be reset or output
malfunctions may occur.

(10) Make sure that the Digital Controller has 30 minutes or more to warm up after turning ON the
power before starting actual control operations to ensure the correct temperature display.

(11) When using adaptive control, turn ON power for the load (e.g., heater) at the same time as or
before supplying power to the Digital Controller. If power is turned ON for the Digital Controller
before turning ON power for the load, tuning will not be performed properly and optimum control
will not be achieved.

(12) During tuning,* ensure that the power for the load (e.g., heater) is ON. If the power supply to the
load (e.g., heater) is not turned ON during tuning, tuning results will not be calculated correctly and
it will not be possible to achieve optimum control.

* “Tuning” refers to the following functions: AT, adaptive control, automatic filter adjustment, and
water-cooling output adjustment.

(13) A switch or circuit breaker must be provided close to Digital Controller. The switch or circuit
breaker must be within easy reach of the operator, and must be marked as a disconnecting means
for Digital Controller.

(14) Wipe off any dirt from the Digital Controller with a soft dry cloth. Never use thinners, benzine, alco-
hol, or any cleaners that contain these or other organic solvents. Deformation or discoloration may
occur.

(15) Design the system (e.g., control panel) considering the 2 seconds of delay in setting the Digital
Controller’s output after the power supply is turned ON.

(16) The output will turn OFF when you move to the Initial Setting Level. Take this into consideration
when performing control.

(17) The number of non-volatile memory write operations is limited. Therefore, use RAM write mode
when frequently overwriting data, e.g., through communications.

(18) Always touch a grounded piece of metal before touching the Digital Controller to discharge static
electricity from your body.

(19) Use suitable tools when taking the Digital Controller apart for disposal. Sharp parts inside the Dig-
ital Controller may cause injury.

(20) Install the DIN Track vertically to the ground.
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Precautions for Safe Use

(21)

Observe the following precautions when drawing out the body of the Digital Controller.

¢ Follow the procedure given in 2-1-4 Drawing Out the Interior Body of the Digital Controller to

(25)
(26)

(27)

(30)
(31)

(32)

Replace It on page 2-7 of this manual.

Turn OFF the power supply before you start and never touch nor apply shock to the terminals or
electric components.

When connecting or disconnecting the Main Unit, do not allow the electronic components to touch
the rear case.

When you insert the interior body into the rear case, confirm that the hooks on the top and bottom
are securely engaged with the case.

If the terminals are corroded, replace the rear case as well

For the power supply voltage input, use a commercial power supply with an AC input. Do not use
the output from an inverter as the power supply. Depending on the output characteristics of the
inverter, temperature increases in the product may cause smoke or fire damage even if the prod-
uct has a specified output frequency of 50/60 Hz.

Do not continue to use the Digital Controller if the front surface peels.

Do not exceed the communications distance that is given in the specifications and use the speci-
fied communications cable.

Do not turn the power supply to the Digital Controller ON or OFF while the USB-Serial Conversion
Cable is connected. The Digital Controller may malfunction.

Do not place heavy objects on top of the USB-Serial Conversion Cable, bend the Cable beyond its
natural bending limit, or pull on the Cable. Doing so may result in failure.

Make sure that the indicators on the USB-Serial Conversion Cable are operating properly.
Depending on the application conditions, deterioration in the connectors and cable may be accel-
erated, and normal communications may become impossible. Perform periodic inspection and
replacement.

Do not disconnect the USB-Serial Conversion Cable while communications are in progress. The
Digital Controller may be damaged or may malfunction.

Connectors may be damaged if they are inserted with excessive force. When connecting a con-
nector, always make sure that it is oriented correctly. Do not force the connector if it does not con-
nect smoothly.

Do not touch the external power supply terminals or other metal parts of the cables on the Digital
Controller.

Noise may enter on the USB-Serial Conversion Cable, possibly causing equipment malfunctions.
Do not leave the USB-Serial Conversion Cable connected constantly to the equipment.

With the ESED/E5SED-B, do not connect cables to both the front-panel Setup Tool port and the
top-panel Setup Tool port at the same time. The Digital Controller may be damaged or may mal-
function.

Observe the following precautions when wiring the E5S[1D-B.

Follow the procedures given in E5[ID-B (Models with Push-In Plus Terminal Blocks) on page 2-25
of this manual.

Do not wire anything to the release holes.

Do not tilt or twist a flat-blade screwdriver while it is inserted into a release hole on the terminal
block. The terminal block may be damaged.

Insert a flat-blade screwdriver into the release holes at an angle. The terminal block may be
damaged if you insert the screwdriver straight in.

Do not allow the flat-blade screwdriver to fall out while it is inserted into a release hole.

Do not bend a wire past its natural bending radius or pull on it with excessive force. Doing so may
cause the wire to break.

Do not use crossover wiring except for the input power supply and communications.
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Precautions for Correct Use

® Service Life

(1) Use the Digital Controller within the following temperature and humidity ranges:
Temperature: —10 to 55°C (with no icing or condensation), Humidity: 25% to 85%
If the Digital Controller is installed inside a control board, the ambient temperature must be kept to
under 55°C, including the temperature around the Digital Controller.

(2) The service life of electronic devices like Digital Controllers is determined not only by the number
of times the relay is switched but also by the service life of internal electronic components. Com-
ponent service life is affected by the ambient temperature: the higher the temperature, the shorter
the service life and, the lower the temperature, the longer the service life. Therefore, the service
life can be extended by lowering the temperature of the Digital Controller.

(3) When two or more Digital Controllers are mounted horizontally close to each other or vertically
next to one another, the internal temperature will increase due to heat radiated by the Digital Con-
trollers and the service life will decrease. In such a case, use forced cooling by fans or other
means of air ventilation to cool down the Digital Controllers. When providing forced cooling, how-
ever, be careful not to cool down the terminals sections alone to avoid measurement errors.

® Ensuring Measurement Accuracy

(1) When extending or connecting the thermocouple lead wire, be sure to use compensating wires
that match the thermocouple types.

(2) When extending or connecting the lead wire of the platinum resistance thermometer, be sure to
use wires that have low resistance and keep the resistance of the three lead wires the same.

(3) Mount the Digital Controller so that it is horizontally level.

(4) If the measurement accuracy is low, check to see if input shift has been set correctly.

® Resistance to Water

The degree of protection is as shown below. Sections without any specification on their degree of
protection or those with IPLI0 are not waterproof.

Front panel: IP66

Rear case: IP20, Terminal section: IP0O0

When waterproofing is required, insert the Waterproof Packing on the backside of the front panel.
Keep the Port Cover on the front-panel Setup Tool port of the ESED or ESED-B securely closed.
The degree of protection when the Waterproof Packing is used is IP66. To maintain an IP66 degree
of protection, the Waterproof Packing and the Port Cover for the front-panel Setup Tool port must be
periodically replaced because they may deteriorate, shrink, or harden depending on the operating
environment. The replacement period will vary with the operating environment. Check the required
period in the actual application. Use 3 years or sooner as a guideline. If the Waterproof Packing and
Port Cover are not periodically replaced, waterproof performance may not be maintained.

If a waterproof structure is not required, then the Waterproof Packing does not need to be installed.
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Precautions for Correct Use

® Precautions during Operation

(1)
(2)
(3)

It takes approximately two seconds for the outputs to turn ON from after the power supply is
turned ON. Design the system (e.g., control panel) to allow for this delay.

Make sure that the Digital Controller has 30 minutes or more to warm up after turning ON the
power before starting actual control operations to ensure the correct temperature display.

Avoid using the Digital Controller in places near a radio, television set, or wireless installing. The
Digital Controller may cause radio disturbance for these devices.

® Others

(1)

(2)

Do not rapidly and repeatedly insert and disconnect the USB connector on the USB-Serial Con-
version Cable. The computer may operate incorrectly.

The personal computer requires time to recognize the cable connection after the USB connector is
connected to the personal computer. This delay does not indicate failure. Check the COM port
number before starting communications.

Do not connect to a personal computer through a USB hub. The USB-Serial Conversion Cable
may malfunction.

Do not extend the USB cable with an extension cable to connect to the personal computer. The
USB-Serial Conversion Cable may malfunction.
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Preparations for Use

Be sure to thoroughly read and understand the manual provided with the product, and check the follow-

ing points.
Timing Check point Details
Purchasing Product After purchase, check that the product and packaging are not dented or
the product appearance otherwise damaged. Damaged internal parts may prevent optimum control.

Product model and
specifications

Make sure that the purchased product meets the required specifications.

Setting the Product installation | Provide sufficient space around the product for heat dissipation. Do not
Unit location block the vents on the product.
Wiring Terminal wiring Do not subject the terminal screws to excessive stress (force) when
tightening them.
Make sure that there are no loose screws after tightening terminal screws to
the specified torque of 0.43 to 0.58 N-m.
Be sure to confirm the polarity for each terminal before wiring the terminal
block and connectors.
For the E5LID-B (models with Push-In Plus terminal blocks), do not attempt
to wire anything to the release holes.
For the E5[ID-B (models with Push-In Plus terminal blocks), use crossover
wiring only for the input power supply and communications. Do not exceed
the maximum number of Digital Controllers given below if you use crossover
wiring for the input power supply.
100 to 240 VAC Controllers: 16 max.
24 VAC/VDC Controllers: 8 max.
Power supply Wire the power supply inputs correctly. Incorrect wiring will result in damage
inputs to the internal circuits.
Operating Ambient The ambient operating temperature for the Digital Controller is —10 to 55°C
environment | temperature (with no condensation or icing).

To extend the service life of the product, install it in a location with an
ambient temperature as low as possible. In locations exposed to high
temperatures, if necessary, cool the products using a fan or other cooling
method.

Vibration and
shock

Check whether the standards related to shock and vibration are satisfied at
the installation environment. (Install the product in locations where the
contactors will not be subject to vibration or shock.)

Foreign particles

Install the product in a location that is not subject to liquid or foreign
particles entering the product.
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Versions

Versions

Check the version on the nameplate on the E5SLID Digital Controller or on the label on the packing box.

Product nameplate Package label
[ The version is given here. TYPE  E5CD-RX2A6M-000 /Ra ‘
DIGITAL CONTROLLER N P
INPUT MULT |-RANGE L @ The version is given here.
OMR-—
OMRON E5CD-RX2A6 VOLTS. 100 to 240 VAG Escper V4
DIGITAL ROLLER FREQ

SAFETY US-CA
E316989

LOT No

50/60Hz
DDMYYM arv.1 (Ver1.0 5

OMRON Corporation Designed by OMRON

MADE IN CHINA

o < A<
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

| Cat.No. | H224-E1-04 |
K

Revision code

Revision code Date Revised content
01 March 2017 | Original production
02 October 2017 |* Added E5CD-B and E5ED-B.
¢ Added models with linear current outputs.
03 March 2018 Added precautions for wiring of screw terminal block types.
04 September 2022 | Added information on Safety Precautions.
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Conventions Used in This Manual

Conventions Used in This Manual

Model Notation

“E5LID” is used to indicate information that is the same for the ESCD and E5ED Digital Controllers.
“E5LID-B” is used to indicate information that is the same for the E5CD-B and E5ED-B Digital Control-

lers.

Meanings of Abbreviations
The following abbreviations are used in parameter names, figures, and other descriptions. These
abbreviations mean the following:

Symbol Term
PV Process value
SP Set point
SV Set value
AT Auto-tuning

EU Engineering unit*
LBA Loop burnout alarm
HB Heater burnout

HS Heater short

*  “EU” stands for Engineering Unit. EU is used as the minimum unit for engineering units such as °C, m, and g.
The size of the EU depends on the input type. For example, when the input temperature setting range is —200
to 1,300°C, 1 EU is 1°C, and when the input temperature setting range is —20.0 to 500.0°C, 1 EU is 0.1°C.
For analog inputs, the size of the EU depends on the decimal point position of the scaling setting, and 1 EU is

the minimum scaling unit.
IEEE]: Functions with this mark can be used only with the E5[ID-[1-0C1C.
: Parameters with this mark can be used with either the E5SLID-[1-0L]C] or E5CID-[]-8L1], but they
are masked with the default settings.
UER: Parameters with this mark can be used with the ES[ID-[1-80J], but they are masked with the

default settings.
Refer to 5-12 Hiding and Displaying Parameters on page 5-46 for information on displaying parameters

that are masked.

Terminology

The following term definitions are used in this manual.
system: The control loop, including the Digital Controller.
system fluctuations: Fluctuations in the temperature inside and outside the control loop.
Examples: Deterioration in heaters or other equipment
Seasonal changes in the ambient temperature

16 ES5CID Digital Temperature Controllers User’s Manual (H224)



How to Read Display Symbols

Conventions Used in This Manual

The following tables show the correspondence between the symbols displayed on the displays and

alphabet characters.

A b r d E F I H L o I L M
A B C D E F G H I J K L M
N o A K [ 5 t ' v W X Y /
N (0] P Q R S T U \'} w X Y Y4
How This Manual is Organized
Goal Related sections Contents

Learning about the
appearance, features,
functions, and model numbers

Section 1 Introduction

Setting up the ESLID

Section 2 Preparations

This section describes the steps that are
required before turning ON the power supply
(including installation, terminal usage, wiring,
and isolation/insulation block diagram). It also
describes how to use the Setup Tool ports.

Learning the basic procedures
from turning ON the power
supply to starting actual

Section 3 Part Names and
Basic Procedures

This section serves as a basic tutorial for
first-time users of the E5LID.

operation

Learning the basic operating Section 4 Basic Operation | These sections describe basic operating
methods Section 6 Parameters methods.

Learning advanced operating Section 5 Advanced These sections describe advanced operating
methods Operations methods.

Section 6 Parameters

Calibrating the E5LID

Section 7 User Calibration

This section describes the procedures that you
can use to calibrate the sensor or transfer
output of the E5[ID.

Learning the specifications
and parameters of the E5LID

Appendices

Related Manuals

Also refer to the E5/ /D Digital Controllers Communications Manual (Cat. No. H225) for information on

communications.
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Introduction

Sections in this Manual

Preparations

Part Names and Basic Procedures
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1-1

Introduction

Appearance, Features, and
Functions of the E5[LID

1-1-1

Appearance

¢ Functions specialized for packaging machines.

¢ Functions specialized for water-cooled extruders.

¢ Automatic optimization of control for system fluctuations.”

¢ Displays of the heater current or manipulated value on a bar display.
¢ Various indication data.

¢ A stylish design that gives a new look to control panels.

¢ Large display characters and white backlight for better visibility.

¢ A compact size to help downsize control panels.

*

E5CD/E5SCD-B ESED/ESED-B system fluctuations: Fluctuations in the temperature inside and outside the

control loop.
Examples:  Deterioration in heaters or other equipment
Seasonal changes in the ambient temperature

1-1-2 Features

The E5LID provides the following features.

Temperature Sensors for Packing Machines and Automatic Filter
Adjustment

Temperature Sensors for Packing Machines are available and automatic filter adjustment is supported.
Mainly, temperature variations in packing machines are suppressed to maintain stable performance.

® Temperature Sensors for Packaging Machines

The temperature of a packing machine is normally controlled by measuring the temperature of a
heater that is separate from the sealing section. When that is done, a deviation occurs between the
temperature of the seal and the temperature of the heater, which can lead to sealing faults.

To solve this problem, OMRON provides Temperature Sensors for Packing Machines
(E52-CALILIALI D=1 SL1, sold separately) that can be used to measure the actual temperature of
the seal. You can use these Temperature Sensors to reduce the number of sealing faults caused by
this temperature deviation.

Automatic Filter Adjustment

When controlling the temperature of a packing machine, temperature variations can occur due to
periodic disturbances and other factors.

To handle this, you can use the automatic filter adjustment function in the Digital Controller to
suppress temperature variations caused by periodic disturbances and other factors.

Particularly if you use the above Temperature Sensors for Packing Machines, the affect of packing
material heat increases and the periodic temperature variation becomes apparent. Automatic filter
adjustment enables stable control.

We recommend that you use automatic filter adjustment in the following cases.
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* If temperature variation occurs when Temperature Sensors for Packing Machines are used even
if AT is performed

* If temperature variation occurs after a heater is replaced

e If temperature variation occurs after packing materials are changed or the packing speed is
changed

e If temperature variation occurs due to changes in the operating environment

pue ‘sainjeaq ‘@oueseaddy |-}
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Note: This function cannot be used during ON/OFF control or heating/cooling control.

I Water-cooling Output Adjustment

Mainly, temperature variations in water-cooled extruders are suppressed to maintain stable perfor-
mance.

When hunting occurs in heating/cooling control of water-cooled extruders, it was previously necessary
to have a worker skilled in PID adjustment or water-cooled valve adjustment adjust the system.

With water-cooling output adjustment, you can automatically adjust the cooling proportional band to
suppress temperature hunting. Because adjustment is performed during operation, optimum control is
enabled even during material condition changes.

sainjeed g-1-1

We recommend that you use water-cooling output adjustment in the following cases.
* If temperature variation occurs due to changes in the water-cooling system
¢ If temperature variation occurs due to changes in the cooling valve settings
¢ To reduce the amount of work required to adjust cooling valves

Note: This function cannot be used during any of the following: standard control, an analog input type, any other
heating/cooling method (i.e., except for water cooling), direct operation, and SP ramp operation.

I Adaptive Control

Adaptive control is a control method that helps to maintain optimum temperature control by following
any changes that may occur due to system fluctuations, such as changes in the environment or equip-
ment deterioration.

With adaptive control, AT (auto-tuning) is required only the first time operation is performed. After that,
the equipment startup temperature is monitored to detect system fluctuations and update the PID con-
stants for adaptive control.

There is no need to execute AT again or to manually adjust the PID constants, and higher control per-
formance is achieved than is possible with AT alone.

We recommend that you use adaptive control in the following cases.
e To reduce decline in control performance caused by environmental changes or equipment

deterioration
* To increase control performance over AT

Note: This function cannot be used during any of the following: heating/cooling control, an analog input type, direct
operation, and SP ramp operation.

I Various Indication Data

Various indication data is provided to help predict the product service life and replacement period.
You can use it in the host system to collect and analyze data and make predictions.
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The following data can be read through host communications or checked with key operations on the

front panel.

¢ Power ON time data:

¢ Ambient temperature
monitor:

¢ Qutput relay ON/OFF
count monitors:

You can display the total power ON time of the Digital Controller or read it with
communications.

The service life of the Digital Controller and equipment depends on the operating
environment.

You can collect power ON time data to clarify the relation between the operating
environment and service life and use it to predict future machine maintenance periods
and to improve the operating environment.

You can display the temperature around the terminals or read it with communications.
You can monitor trends in the ambient temperature to monitor for abnormal heat
generation in the panel.

The contacts in the relays have a service life. You can display the number of relay
ON/OFF operations or read it with communications.

You can monitor this data to determine replacement periods before the service life
count to make maintenance more efficient.
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1 Introduction

1-1-3 Main Functions

For details on particular functions and how to use them, refer to Section 3 Part Names and Basic Pro-
cedures and following sections.

pue ‘sainjeaq ‘@oueseaddy |-}

aris3 ayi jo suonoung

® Input Sensor Types
You can connect the following sensors and signals to the universal input.

Thermocouple (temperature input): K,J,T,E,L,U N,R,S, B, C/W,orPLII
Resistance thermometer (temperature input): Pt100, JPt100

® Control Outputs
* A control output can be a relay output, voltage output (for driving SSR), or linear current output,

depending on the model.

Infrared Temperature Sensor (temperature input): ES1B =
10 to 70°C, 60 to 120°C, 115 to 165°C, 140 to 260°C o

Current input (analog input): 41020 mA DC, 0to 20 mA DC =
Voltage input (analog input): 1to5VDC,0to 5V DC,0to 10 VDC _5n
5

2

g

@

@ Adjusting PID Constants
* You can easily set the optimum PID constants by performing AT (auto-tuning) with the limit cycle

method.
* You can also add RT (robust tuning) to give priority to controlling stability.

® Alarms
Standard Alarms
e You can output an alarm when the deviation, process value, set point, or manipulated value
reaches a specified value.
* You can also output alarms for the PV rate of change and for loop burnouts.
e If necessary, a more comprehensive alarm function can be achieved by setting a standby
sequence, alarm hysteresis, auxiliary output close in alarm/open in alarm, alarm latch, alarm ON

delay, and alarm OFF delay.

HB and HS Alarms

e With models with the optional HB and HS alarms, you can detect heater burnout and heater short
alarms based on CT inputs.

Integrated Alarm
* You can output an integrated alarm if a standard alarm, HB alarm, or HS alarm turns ON.

ES5CID Digital Temperature Controllers User’s Manual (H224) 1-5
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® Event Inputs
¢ With any model that supports event inputs, you can use external contact or transistor inputs to
achieve any of the following functions: Switching set points (Multi-SP No. Switch, 8 points max.),
switching RUN/STOP, switching between automatic and manual operation, starting/resetting the
program, inverting direct/reverse operation, 100% AT execute/cancel, 40% AT execute/cancel,
setting change enable/disable, communications write enable/disable, canceling the alarm latch,
PID updating (adaptive control), automatic filter adjustment, and water-cooling output adjustment.

® Communications Functions
With any model that supports communications, you can use communications via CompoWay/F,
Modbus-RTU,* or programless communications.
* Modbus is a registered trademark of Schneider Electric.

® Transfer Output

With any model that provides a transfer output, you can output the set point, process value,
manipulated variable, or other values as a 4 to 20 mA or 1 to 5 V transfer output.
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1 Introduction

1-2 1/O Configuration and Model Number
Legend
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1-2-1  1/O Configuration

Inputs E5[C1D Outputs
Input signals Output signals

-

Control N
Input signals i * Linear current n

Input signals . Heating D
B Limits Operation P + Voltage output | Control output 1 -
Manipulated (for driving SSR) —_
\ © MV limit . > =
/‘W « MV « Direct/reverse Relay N (@)
P ramp F—> rate-of-chan [P * Auto/manual ] o

* Set point limiter ge limit o

* Relay S
Control output 2 =

Process value (PV) input ) «Q

= | —

« Thermocouple Cooling R <
* Resistance thermometer Py E)"
« Infrared Temperature Sensor * Input type : Inpu.t shift [ «PDor o
« Analog input (current/voltage) * Input filter * Moving average P\ . ON/OFF control Contact status Auxiliary outputs 1 to 4 S

2

* Extraction of square root ¢ Analog scaling

+ Standard alarms (alarms 1 to 4)
________ » HB alarm [~7777"77 " Relay B
*HS alarm

Event inputs (EV1 to EV6) * RUN/STOP switching * Auto/manual selection « Input error (S.ERR)
* External inputs * Program start « Invert direct/reverse + Automatic setting of PID constants| * RSP input error
(contact or non-contact input) * 100% AT execute/cancel operation with AT or adaptive control * Integrated alarm
"""""""" P« Setting change enable/disable = »1+ Automatic setiing of cooling « RUN status

« Alarm latch cancel proportional band with * Program end

« PID update (adaptive control) *40% AT execute/cancel water-cooling output adjustment « Work bits 1 to 8

. = Communi
Automatic fiter " rite en;;:;;!ab\e « Standard control or Transfer output
. Analog status
* Water-cooling output Multi-SP N * Heating/cooling control Set point o Linear current | e
* Multi- 0. . i
P * Linear voltage

adjustment
Alarms  Set point during SP ramp
Input voltage from CT - * Process value
'ﬁ CT input ™. 1B alarm « Manipulated value « CompoWay/F
 HS alarm Communications .+ \odbus-RTU
Setup Tool (CX-Thermo) <— -P‘ Setting and monitoring <+ P« RS-485
A
*Functions can be assigned individually for each output by
Power supply | A: 100 to 240 VAC changing the set values for the Control Output 1 and 2
or Assignments and the Auxiliary Output 1 to 4 Assignments in the
D: 24 VAC/DC parameters in the advanced function setting level.

Note: Not all models support these functions. For details, refer to 1-2-2 Model Number Legends.
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1 Introduction

® E5CD (Models with Screw Terminal Blocks) 000
Eslclp - [T ][ 1[6][]-[o] [ ]
(1) 2 @) 4 (6 (6 (7)

R | X Relay output None
Q| X Voltage output (for driving SSR) None
CcC | X Linear current output None
2 2
A 100 to 240 VAC
D 24 VAC/DC
6 Screw terminals (with Cover: E53-COV23)
Draw-out model
M Universal input
000
*1 | 001 2 1
*1 | 002 RS-485 1
*2 | 004 2 RS-485
*2 | 006 2 Provided

*1  You can select option 001 or 002 if RX and QX control outputs are selected.
*2  You can select option 004 or 006 if CX control outputs are selected.
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1 Introduction

Es[clp - [ T ][] ][o][]-[8] [ ]
(1) @ @ 4 (6 (© (7)
(1) (2) 3) @ |G)|®6)] () Meaning
N
T 2
] §_ =
s |3 3%
5 > g 4
£ S 22|88 o
3 = o (= B c
o o X o ([® | * o
— _— = =2 (= = =
(7] o © 0 = 3 o
= Y P E Qo (@]
S °© |12 |5 =
) =
(&} z° o
C 48 x 48 mm
Control output 1 Control output 2
R X Relay output None
Q| X Voltage output (for driving SSR) None
C X Linear current output None
2 2
A 100 to 240 VAC
D 24 VAC/DC
D Screw terminals (no cover)
Draw-out model
M Universal input
Event inputs Communications e s
alarm
800
*1 | 802 RS-485 1
*2 | 804 RS-485 1

*1
*2

You can select option 802 if RX and QX control outputs are selected.
You can select option 804 if CX control outputs are selected.

ES5CID Digital Temperature Controllers User’s Manual (H224)
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1 Introduction

® E5CD-B (Models with Push-In Plus Terminal Blocks) 000
EslClp - [ 1] ]BI[]-[0] []
(1) (2) (3) (4) (5) (6) (7)

et (5 48x48mm_ |

R X Relay output None
Q X Voltage output (for driving None
SSR)
C X Linear current output None
2 2 (one common)
A 100 to 240 VAC
D 24 VAC/DC
B Push-In Plus terminal blocks
M Universal input
000
*1 001 2 1
*1 002 RS-485 1
*2 | 004 2 RS-485
*2 | 006 2 Provided

*1  You can select option 001 or 002 if RX and QX control outputs are selected.
*2  You can select option 004 or 006 if CX control outputs are selected.
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1 Introduction

Eslclp -[ [ ][] B[ ]-[8 ]
(1) 2) (3) (4) (5) (6) (7)
(1) ) 3) | @4 | (5] (6)] () Meaning
N
T 2
& 2%
s 2],
g E|l>18 2.
g 3 % | 8|5 2|5
o S s |a |£|3 |8
£ |5 |8 |E|E|°
S |83 |F
C 48 x 48 mm
Control output 1 Control output 2
R X Relay output None
Q X Voltage output (for driving SSR) None
*1 C X Linear current output None
2 2 (one common)
A 100 to 240 VAC
D 24 VAC/DC
B Push-In Plus terminal blocks
M Universal input
Event inputs Communications HB alarm and HS alarm
800
*1 1802 RS-485 1
*2 | 804 RS-485 1
*1  You can select option 802 if RX and QX control outputs are selected.
*2  You can select option 804 if CX control outputs are selected.
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1 Introduction

® E5ED (Models with Screw Terminal Blocks)

ESED -[ T 1[I (6] ]-[o] T[]
(1) 2) (3 (4) (5 (6 (7)
(1 2 B |@|6)| 6| (™ Meaning
N
T 2
s 2%
2 |38
2 |E|>|Ee,
© 3 = |22 |5 ¢
= = 5|15 |8 |= 2
() o © 7] = 3 o
£ |5 |5 |E|E|©°
S |88 |F
E 48 x 96 mm
Control output 1 Control output 2
R| X Relay output None
Q| X Voltage output (for driving SSR) None
C| X Linear current output None
Q|R Voltage output (for driving SSR) Relay output
RI|R Relay output Relay output
4 4
A 100 to 240 VAC
D 24 VAC/DC
6 Screw terminals (with Cover: E53-COV24)
Draw-out model
M Universal input
Event inputs Communication HB alarm and Transfer output
s HS alarm
000
*1 | 004 2 RS-485
*2 | 008 2 RS-485 1
*3 | 010 4 1
*1 | 022 4 RS-485 Provided
*1  You can select option 004 or 022 if CX control outputs are selected.
*2  You can select option 008 if RX, QX, QR or RR control outputs are selected.
*3  You can select option 010 if RX or QX control outputs are selected.

1-12
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m
(3]
[m]
o

(1) 2) (3) (4) (5) (6) (7)
M| @)@ 6B) 6] (7) Meaning
N
T (£
8 |3 -
£ E|25|8) e
N|Q E|2/8 |Z|S
(7] o (] n | = 3 o
£ 5|8 |E|E|°
S |s|3|F
E 48 x 96 mm
Control output 1 Control output 2
R| X Relay output None
Q| X Voltage output (for driving SSR) None
Cl X Linear current output None
2 2
A 100 to 240 VAC
D 24 VAC/DC
D Screw terminals (no cover)
Draw-out model
M Universal input
Event inputs Communications | HB alarm and HS alarm
800
*1 | 804 2 RS-485 1
*2 | 808 2 RS-485

*1  You can select option 804 if RX and QX control outputs are selected.
*2  You can select option 808 if CX control outputs are selected.
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1 Introduction

® E5ED-B (Models with Push-In Plus Terminal Blocks) 000
ESED - T 1[I 1BI[]-[o] []
(1) 2 Q) (4 (5 (6 (7)
M@ @@ G)|6)] D Meaning
N
T |2
s |3 3
s 25,
215|252l
£10 (5|85 |28
218 |2|21E|2|8
g s (8|2 |®
(&} z° o
E 48 x 96 mm
Control output 1 Control output 2
R| X Relay output None
Q| X Voltage output (for driving SSR) None
C| X Linear current output None
QR Voltage output (for driving SSR) None
R|R Relay output Relay output
4 4
A 100 to 240 VAC
D 24 VAC/DC
B Push-In Plus terminal blocks
M Universal input
Event inputs Communications HB alarm Transfer output
and HS alarm
000
*1 1004 2 RS-485
*2 1008 2 RS-485 1
*3 1010 4 1
*1 ] 022 4 RS-485 - Provided

*1  You can select option 004 or 022 if CX control outputs are selected.
*2  You can select option 008 if RX, QX, QR or RR control outputs are selected.
*3  You can select option 010 if RX or QX control outputs are selected.
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EsSED -[ [ J[ I IBI[]-[8[ [ ]
(1) 2) (3) (4) (5 (6) (7)
M| @ G @[(B)E®6)| @ Meaning
N
T |2
8 |3 -
¢ O |XK | 2a|w |+= |0
o | 3 |a|@|= |3 |8
£ |5|5|E|E&|°
S |88 |F
E 48 x 96 mm
Control output 1 Control output 2
R|X Relay output None
QX Voltage output (for driving SSR) None
C|X Linear current output None
2 2
A 100 to 240 VAC
D 24 VAC/DC
B Push-In Plus terminal blocks
M Universal input
Event inputs Communications HB alarm and HS alarm
800
*1 | 804 2 RS-485 -
*2 | 808 2 RS-485 1

*1
*2

You can select option 804 if RX or QX control outputs are selected.

You can select option 808 if CX control outputs are selected.

ES5CID Digital Temperature Controllers User’s Manual (H224)
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2 Preparations

2-1 Installation

2-1-1 Dimensions (Unit: mm)

® E5CD
(64)
4 60
- o 44.8 x 44.8
] V@ 1@
F A I 1 ' NI [
%%%%j Y \\2\ @\m i
: LiGElp MR
SV : :
E;D @ ({Flj%ngi%%& “5‘7 LJ}
o Dg@@%) g EE “@‘ "
® E5CD-B
(71.4)
4 67.4 -
>l (1) aasxas
I L —
I s T
g Q a;
o || | g
i e L
g Q a;
a Q a
e£ o 15| &
P QI
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2 Preparations

® E5ED
(64)
4 60
48 1 } 44
ﬂa mi il
3 —_— \ [ - 1 /

uonejjeisu; |-g

H-

WV

S22

96
i
= 5
=S
=S
=S|

o o -
- f | ] - o
7| h(\SPh | i 19 o
G ~ A ¢ E@ g;; @ I
(] { 9 E@ j 1] o
= Nl L@l
(o = i@llnll
w
12| —_
N D ) N A R \ S
@ J o ;
*  The E5ED-[J-8LI1 does not have a tool port (i.e., a pin jack) on the front. 3
® E5ED-B
P (71.4)
4 67.4 -
(1) 44
48 i < -
ﬂa % \ \VV
7 >\ i i L = |
s I s Y | g (W) g !
s Y s Y | g (W) g
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s I s W | - od [[ad 11a
s s [ —) a Q) a
F v oA s [ s al o ||o
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[ﬁ] O O i e —— Ort 119 |19
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2 Preparations

2-1-2 Panel Cutout (Unit: mm)

® E5CD/E5CD-B

Individual Mounting Group Mounting
Lo ta +1.0
4578 (48 ><Lnumber of Units 2.5l o

] [ !

60 min.

® E5ED/ESED-B

Individual Mounting Group Mounting*
4578 (48 x number of Units — 2.5) ”0-0

|
2
92"%8

120 min.

e Waterproofing is not possible when group mounting several Digital Controllers.
e The recommended panel thickness is 1 to 5 mm for the E5CD and E5CD-B and 1 to 8 mm for ESED

and E5ED-B.
¢ Digital Controllers must not be group mounting vertically. (Observe the recommended mounting

space limits.)
* When two or more Digital Controllers are mounted, make sure that the ambient temperature of the
Digital Controllers does not exceed the allowable operating temperature specified in the

specifications.
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2 Preparations

2-1-3 Mounting
® E5CD/E5CD-B

Adapter
N
E53-COV23 a
E53-COV17 Terminal Cover* 5
Terminal Cover Adapter ) Y 2
(Sold separately.) / N — == 5
Pt [ g gl
Qo
0 S
Qn g EE F
Qn 0
Q
R [
9330 ([ N
5 Qg ] L _:;
QEED[ &, ()
Q =
o
c
3
Waterproof packing & f §
Panel

Mounting to the Panel (E5CD or E5CD-B)

(1) For waterproof mounting, waterproof packing must be installed on the Digital Controller.
Waterproofing is not possible when group mounting several Digital Controllers.

Insert the E5CD or E5CD-B into the mounting hole in the panel.
Push the Adapter from the terminals up to the panel, and temporarily fasten the E5CD.

CRS

Tighten the two fastening screws on the Adapter. Alternately tighten the two screws little by
little to maintain a balance. Tighten the screws to a torque of 0.29 to 0.39 N-m.

=

Mounting the Terminal Cover (E5CD Only)

There are two models of Terminal Covers that you can use with the E5CD.

Slightly bend the E53-COV23 Terminal Cover to attach it to the terminal block as shown in the following
diagram. The Terminal Cover cannot be attached in the opposite direction. Or, you can use the E53-COV17
Terminal Cover. Make sure that the “UP” mark is facing up, and then attach the E53-COV17 Terminal Cover to
the holes on the top and bottom of the Digital Controller. (The E53-COV23 Terminal Cover is not provided with
the ESCD-[J-811.)

* E53-COV17 * E53-COV23

Adapter

Terminal Cover .
(E53-COV17) Enlarged lllustration of

(Sold separately.) Terminal Section
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® E5ED/E5ED-B

Adapter

E53-COV24

i P .
— Terminal Cover*

/

E53-COV24
Terminal Cover

Waterproof packing

Mounting to the Panel (ESED or ESED-B)

(1) For waterproof mounting, waterproof packing must be installed on the Digital Controller.
Waterproofing is not possible when group mounting several Digital Controllers.

(2) Insertthe E5ED or E5ED-B into the mounting hole in the panel.

(3) Push the Adapter from the terminals up to the panel, and temporarily fasten the E5ED.

(4) Tighten the two fastening screws on the Adapter. Alternately tighten the two screws little by
little to maintain a balance. Tighten the screws to a torque of 0.29 to 0.39 N-m.

Mounting the Terminal Cover (ESED Only)

Slightly bend the E53-COV24 Terminal Cover to attach it to the terminal block as shown in the following
diagram. The Terminal Cover cannot be attached in the opposite direction. (The E53-COV24 Terminal Cover is
not provided with the ESED-[1-8[1[1.)

Slightly bend the
E53-COV24
Terminal Cover in
the direction shown
by the arrows to
attach it to the
terminal block.

Enlarged lllustration of Terminal Section
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2 Preparations

2-1-4 Drawing Out the Interior Body of the Digital Controller to Replace
It

You can use the Draw-out Jig to remove the interior body of the Digital Controller from the case to perform
maintenance without removing the terminal leads. Use the Y92F-58 Draw-out Jig for the E5CD and the
Y92F-59 Draw-out Jig for the ESED. Check the specifications of the case and Digital Controller before
removing the interior body from the case. (The E5[ID-B cannot be removed the interior body from the case.)

1 Draw out the interior body from the rear case.

(1) Align the arms on the Draw-out Jig with the top of the Draw-out Jig insertion holes o .
front panel on the Digital Controller and position it Front panel
vertically. A (1)
(The Y92F-58 is shown in the figure.) Hook f’

(2) Align the hooks on the Draw-out Jig with the
Draw-out Jig insertion holes on the Digital Controller
and slowly insert the Draw-out Jig into the Draw-out Jig
insertion holes laterally until it clicks into place. (If you (3 I\ L
attempt to draw out the interior body of the Digital R U@ M Align the arms with
Controller when only one hook is engaged, the Digital the front panel.
Controller may be damaged.)

(The Y92F-58 is shown in the figure.)

(3) Pull out the Draw-out Jig together with the front panel. Do not pull with excessive force. Slowly
pull out the Digital Controller laterally. (If you pull the interior body out at an angle, the Digital
Controller may be damaged.)

(4) After the interior body is free from the rear case, support the interior body with one hand and
pull it out slowly in a horizontal direction.

2 Prepare the new interior body.

(1) Place the Digital Controller flat on a table and slowly
insert the Draw-out Jig into the Draw-out Jig insertion
holes laterally until it clicks into place. (There is a hole
at both the top and bottom.)

(The E5CD is shown in the figure.)

(2) Place the Digital Controller on a table facing upward.

(3) Hold the rear case with your hand and slowly draw out
the interior body in a vertical direction. If you draw out
the interior body horizontally while holding the Digital
Controller in your hand, the interior body will fall and may be damaged.
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2 Preparations

3 Insert the new interior body into the rear case.

(1) When inserting the interior body back into the
rear case, mount the sealing rubber in the
position shown on the right, make sure the PCBs
are parallel to each other, and press the interior
body toward the rear case and into position,
making sure that the sealing rubber does not '

PCBs

move. Case hooks Keep the PCBs parallel
to each other and inset
them into the rear case.

Top View Sealing rubber position  Rear case hooks

(2) When you press the Digital Controller into

position, press down on the rear case hooks so that the case
hooks securely lock in place. (There are rear case hooks at
both the top and bottom of the rear case.) If the Digital
Controller is not correctly mounted into the rear case, the rear
case may not be waterproof. When inserting the Digital
Controller, do not allow the electronic components to touch the
rear case. (The E5CD is shown in the figure.)

@ Additional Information

Removing the draw-out jig when only one hook is caught in the @)

draw-out jig insertion hole S5 ’//

(1) Pull the Draw-out Jig slowly in the direction shown in the figure. '
(This step is the same even if the other hook is caught.)

(2) Confirm that the Draw-out Jig is free of the Draw-out Jig
insertion hole.

(3) If the interior body separates from the rear case, slowly press
the interior body into the rear case in a horizontal direction.
(The E5CD is shown in the figure.) If you do not follow the
procedures above, the Digital Controller may be damaged.
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2 Preparations

2-2 Using the Terminals

2-2-1 E5CD Terminal Block Wiring Example

® Terminal Arrangement

The terminals block of the E5CD is divided into five types of terminals: control output 1, sensor input, auxiliary
outputs, input power supply, and options.

—® ® @
Control outputs 1 and 2 *E— @ — Auxiliary outputs
—® (® @
E— @ N
Sensor input B @ @ @ | Input power supply
C® B! ® -
—Options

EI Precautions for Correct Use

When you purchase the Digital Controller, it will be set for a K thermocouple (input type = 5) by
default. If a different sensor is used, an input error (5.E7F) will occur. Check the setting of the
Input Type parameter.

I Control Output 1

® Model Numbers
The control output 1 specification of the E5CD is given in the following location in the model number.

ESCD-LIL] L] L1 L M-LIEH]

—Il Control outputs 1 and 2

Code Output type Specification
RX 1 relay output 250 VAC, 3 A (resistive load)
QX 1 voltage output (for driving SSR) 12 VDC, 21 mA
CX 1 linear current output 4 to 20 mA DC or | DC with load of 500 Q max.
0to 20 mA

® Terminal Details
Do not connect anything to the terminals that are shaded gray.

RX Qx CX

......

: I :
Control output 1 i Relay output Control output 11§ i Voltage output Control output 1 ! Linear current
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2 Preparations

I Sensor Input

® Model Numbers
All E5CD models have universal sensor inputs, so the code in the model number is always “M.”
E5CD-0 O O O M-

—LSensor input

® Terminal Details
Do not connect anything to the terminals that are shaded gray.

Pt (resistance
TC (thermocouple) thermometer) | (current) V (voltage)
) 0 : e r,;\i B o
8 ¢ =6 8
N ® >-® B ® '—:

m Precautions for Correct Use

e When complying with EMC standards, the line connecting the sensor must be 30 m or less. If
the cable length exceeds 30 m, compliance with EMC standards will not be possible.

¢ The sensor input is not electrically isolated from the internal circuits. If you use a grounded
thermocouple, do not connect one of the sensor input terminals to ground. (If the sensor input
terminals are connected to ground, errors will occur in the measured temperature as a result
of leakage current.)
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I Auxiliary Outputs

N
® Model Numbers o
c
The number of auxiliary outputs on the E5CD is given in the following location in the model number. 2
E5CD-010] 0 [ 0 M-CI00] F
[}
L No. of auxiliary outputs 3
3
Code Auxiliary outputs Specification 3
(7]
2 Model with 2 auxiliary outputs | SPST-NO, 250 VAC, 3 A

® Terminal Details

Model with 2 auxiliary
outputs

Auxiliary output 2

—©9
Auxiliary output 1

I Input Power Supply

® Model Numbers
The input power supply specification of the E5CD is given in the following location in the model number.

ESCD-[] [ 1 1 M-I

L Input power supply

ajdwex3 BuuIp 300l [eulwa] aDS3 L-2-2

Code Specification Power consumption
A 100 to 240 VAC, 50/60 Hz Option number 000 or 800: 5.2 VA max.
Other option numbers: 6.5 VA max.
D 24 VAC, 50/60 Hz Option number 000 or 800: 3.1 VA max./1.6 W max.
24 VDC (no polarity) Other option numbers: 4.1 VA max./2.3 W max.

® Terminal Details

100 to 240 VAC 24 VAC/DC
o0 oo
1© 1

(No polarity)
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2 Preparations

I Options

® Model Numbers
The options specification of the E5CD is given in the following location in the model number.

ESCD-LIL] L1 01 0J M-L1000]

—I: Options

Code

Specification

000 or 800

None

001

Event inputs 1 and 2, and CT1

002 or 802

Communications (RS-485) and CT1

004 or 804

Communications (RS-485), and event inputs 3 and 4

006

Event inputs 1 and 2, and transfer output
Transfer output:

Current: 4 to 20 mA DC

Voltage: 1to 5 VDC

® Terminal Details
Do not connect anything to the terminals that are shaded gray.

001 002 or 802
)
J ’ @ Communications  Rrg.4gs
Event inputs IEW’
EV2 @
@7
\E)
004 or 804 006
B(+ (=
Communications Rs-485 z @
Eventi t
vent inputs J IET>
EV2 @5
- {rs.
) L_»
Event inputs Eva (D Transfer output Tr
EV4 @ o @

Note: Use non-voltage inputs for the event inputs.
The polarity for a non-contact input is indicated by “(-).”
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2-2-2 E5CD-B Terminal Block Wiring Example

® Terminal Arrangement

The terminals block of the E5CD-B is divided into five types of terminals: control output 1, sensor input, auxiliary
outputs, input power supply, and options.

Control output 1 —|
_ch %: Auxiliary outputs
Not used. _ @ @9 @
@ )
............ ® o
Sensor input % @ 5 Input supply
© B O
Options

El Precautions for Correct Use

When you purchase the Digital Controller, it will be set for a K thermocouple (input type = 5). If a
different sensor is used, an input error (5.EFF) will occur. Check the setting of the Input Type
parameter.

I Control Output 1

® Model Numbers
The control output 1 specification of the ESCD-B is given in the following location in the model number.

E5SCD-[11 101 B M-LILIC]

i

Control outputs 1

Code Output type Specification
RX 1 relay output 250 VAC, 3 A (resistive load)
Qx 1 voltage output (for driving SSR) 12 VDC, 21 mA
CX 1 linear current output 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q
max.

® Terminal Details

RX Qx CX

:((li_\ % + Voltage output % H { Linear current
Control output 1 Relay output Control output 1 __ (for driving SSR) Control output 1 : i output
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2 Preparations

I Sensor Input

® Model Numbers
All E5CD-B models have universal sensor inputs, so the code in the model number is always “M.”
E5SCD-LIL1 L1 LI B M-LILIC]

[

Sensor input

Pt (resistance
TC (thermocouple) thermometer) | (current) V (voltage)
) @ : 6 r,;\i ~ 6
<& ¢ =0 oy
. ® *® B ® '—:

Precautions for Correct Use

e When complying with EMC standards, the line connecting the sensor must be 30 m or less. If
the cable length exceeds 30 m, compliance with EMC standards will not be possible.

¢ The sensor input is not electrically isolated from the internal circuits. If you use a grounded
thermocouple, do not connect one of the sensor input terminals to ground. (If the sensor input
terminals are connected to ground, errors will occur in the measured temperature as a result

of leakage current.)

I Auxiliary Outputs

® Model Numbers
The number of auxiliary outputs on the ESCD-B is given in the following location in the model number.
E5SCD-LIL]1 L1101 B M-LICIH

L No. of auxiliary outputs

Code Output type

Specification

Model with 2 auxiliary outputs

SPST-NO, 250 VAC, 2 A

® Terminal Details

Model with 2 auxiliary outputs

Auxiliary output 2

Auxiliary output 1

Common terminals are indicated with asterisks (*).
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I Input Power Supply

N
® Model Numbers o
c
The input power supply specification of the E5CD-B is given in the following location in the model number. 2
E5CD-00 0 [ B M-CI00) =
| .
Input power supply o
The codes that are given in the following table show the specification. §
[
o
Code Specification Specification
A 100 to 240 VAC, 50/60 Hz Option number 000: 5.2 VA max.
Other option numbers: 6.5 VA max.
D 24 VAC, 50/60 Hz Option number 000: 3.1 VA max./1.6 W max.
24 VDC (no polarity) Other option numbers: 4.1 VA max./2.3 W max.

® Terminal Details
Details on the input power supply terminals are shown below.

100 to 240 VAC 24 VAC/DC

(No polarity)

a|dwex3 Buuipm 300ig [eulwia] g-40S3 2-2-¢

* Common terminals are indicated with asterisks (*). You can use them for crossover wiring.
For crossover wiring, do not exceed the maximum number of Temperature Controllers given below.
100 to 240 VAC Controllers: 16 max.
24 VAC/VDC Controllers: 8 max.

I Options

® Model Numbers
The options specification of the E5CD-B is given in the following location in the model number.

E5SCD-[ 11101 B M-LICIC]

—I: Options

Code Specification
000 or 800 | None
001 Event inputs 1 and 2, and CT1

002 or 802 | Communications (RS-485) and CT1

004 or 804 | Communications (RS-485), and event inputs 3 and 4
006 Event inputs 1 and 2, and transfer output

Transfer output:

Current: 4 to 20 mA DC

Voltage: 1 to 5 VDC
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® Terminal Details

Do not connect anything to the terminals that are shaded gray.

001

002 or 802 004 or 804

Communications

RS-485 RS-485

Event inputs

006
()
Event inputs (&)
EVA
EV2
+
v
+
Transfer output Il_

*  Common terminals are indicated with asterisks (*).
You can use communications common terminals for crossover wiring.
Note: Use non-voltage inputs for the event inputs.
The polarity for a non-contact input is indicated by “(-)."
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2-2-3 E5ED Terminal Block Wiring Example

. N
® Terminal Arrangement o
The terminals block of the ESED is divided into five types of terminals: control outputs 1 and 2, sensor input, §
auxiliary outputs, input power supply, and options. a
[ Not used. ®
I g
- @ . @ ..... 3
Input Power Supply : 3
@ Options %
—@ @)
Control outputs 1 and 2 —— _®
—® @
—®)
—D )
&
Auxiliary Outputs C @ ..... %
2
—19 3 Sensor input
24
® e ®

m Precautions for Correct Use

When you purchase the Digital Controller, it will be set for a K thermocouple (input type = 5). If a
different sensor is used, an input error (5.EFF) will occur. Check the setting of the Input Type
parameter.

a|dwex3 Buuim 3o0|g [eulwie] Q353 €-2-¢

I Control Outputs 1 and 2

® Model Numbers
The control outputs 1 and 2 specifications of the ESED are given in the following location in the model number.

ESED-UJ0] U 0 O M-

i

Control outputs 1 and 2

Code Output type Specification
RX 1 relay output 250 VAC, 5 A (resistive load)
QX 1 voltage output (for driving SSR) 12 VDC, 40 mA
CX 1 linear current output 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q max.
QR 1 voltage output (for driving SSR) and | 12 VDC, 21 mA for voltage output
1 relay output 250 VAC, 5 A (resistive load) for relay output
RR 2 relay outputs 250 VAC, 5 A (resistive load)
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2 Preparations

® Terminal Details

Do not connect anything to the terminals that are shaded gray.

RX

Qx

CX

Control output 1 Relay output

Control output 1

+ Voltage output
i1~ { (for driving SSR)

Control output 1

{ '+ iLinear current
_ joutput

Control output 11 | T i Voltage output

Control output 2
L

Relay output

Relay output

I Sensor Input

® Model Numbers

All ESED models have universal sensor inputs, so the code in the model number is always “M.”

E5SED-LJL] 0] I LI M-LJOI0]

—LSensor input

® Terminal Details

Do not connect anything to the terminals that are shaded gray.

Pt (resistance

TC (thermocouple) thermometer) | (current) V (voltage)
@) 5@ ,_: @) @
— B mA _
<: @) g 23 ) e @)
@9 24 @) L@

+

|E| Precautions for Correct Use

e When complying with EMC standards, the line connecting the sensor must be 30 m or less. If

the cable length exceeds 30 m, compliance with EMC standards will not be possible.

* The sensor input is not electrically isolated from the internal circuits. If you use a grounded
thermocouple, do not connect one of the sensor input terminals to ground. (If the sensor input
terminals are connected to ground, errors will occur in the measured temperature as a result

of leakage current.)
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I Auxiliary Outputs

N

® Model Numbers ~

c

The number of auxiliary outputs on the E5SED is given in the following location in the model number. 2

«Q

ESED-LIC] L1 00 0 M-LI0IE] =

o

—L No. of auxiliary outputs E

3

Code Auxiliary outputs Specification 2

2 Model with 2 auxiliary outputs | SPST-NO, 250 VAC, 3 A ¢
4 Model with 4 auxiliary outputs | SPST-NO, 250 VAC, 2 A

@ Terminal Details
Do not connect anything to the terminals that are shaded gray.

Model with 2 auxiliary

Model with 4 auxiliary

outputs

outputs

Auxiliary output 2

o
Auxiliary output 1

Auxiliary output 4

Auxiliary output 3

Auxiliary output 2

Auxiliary output 1

I Input Power Supply

® Model Numbers

The input power supply specification of the E5SED is given in the following location in the model number.

ESED-UI0] O] O] 0 M-0J0I0C]

L Input power supply

Code Specification Power consumption
. Options No.: 000 or 800 Other option numbers

A 100 to 240 VAC (50/60 Hz) 6.6 VA max. 8.3 VA max.

D 24 VAC, 50/60 Hz 4.1 VA max. 5.5 VA max.
24 VDC (no polarity) 2.3 W max. 3.2 W max.

® Terminal Details
100 to 240 VAC 24 VAC/DC

g (no polarity)
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2 Preparations

I Options

® Model Numbers
The options specification of the E5ED is given in the following location in the model number.

ESED-UI0] O] 1 01 M-I

L

Options
Code Specification
000 or 800 None
004 or 804 Communications (RS-485), and event inputs 1 and 2
008 or 808 Communications (RS-485), event inputs 1 and 2, and CT1
010 Event inputs 1 to 4, and CT1
022 Communications (RS-485), and event inputs 1, 2, 5 and 6, and transfer output

® Terminal Details
Do not connect anything to the terminals that are shaded gray.

004, 804

008, 808

B(+)

Communications RS-485

Event inputs

AQ)

Event inputs J L
EV1

EV2

cT [ert |

010

022

Event inputs I ’

Event inputs

(,

EV3

5
Event |_>
inputs | EV5

EV6 0

v —89
Transfer! V 4 |

output i 'I_:

i 63

Communications RS-485

Event
inputs

AC)

Note: Use non-voltage inputs for the event inputs.
The polarity for a non-contact input is indicated by “(-).”
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2-2-4 E5ED-B Terminal Block Wiring Example

. N
® Terminal Arrangement o
The terminals block of the ESED-B is divided into five types of terminals: control outputs 1 and 2, sensor input, §
auxiliary outputs, input power supply, and options. a
[ Not used. ®
-
S — o
D @ e 3
Input Power Supply é'
_@ . o
L3 @ Options

: = iy

® @ @

Control outputs 1 and 2 _@ @
B @ o
L
T9 ) m
T8 @ © 5
@ 5
Auxiliary Outputs __@ o
) 2
_ ;:f_,
6 @ _ g
L 6 @ Q) Sensor input S
° e e :
>
«
Note: The terminals that are shaded gray are not used. i
5
T
(0]

El Precautions for Correct Use

When you purchase the Digital Controller, it will be set for a K thermocouple (input type = 5). If a
different sensor is used, an input error (5.EFF) will occur. Check the setting of the Input Type
parameter.

I Control Outputs 1 and 2

® Model Numbers

The control outputs 1 and 2 specifications of the ESED-B are given in the following location in the model
number.

E5CID-CI01 01 0 B M-UI0IC]

i

Control outputs 1 and 2

Code Output type Specification
RX 1 relay output 250 VAC, 5 A (resistive load)
Qx 1 voltage output (for driving SSR) 12 VDC, 40 mA
CX 1 linear current output 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q max.
QR 1 voltage output (for driving SSR) and | 12 VDC, 21 mA for voltage output
1 relay output 250 VAC, 5 A (resistive load) for relay output
RR 2 relay outputs 250 VAC, 5 A (resistive load)
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2 Preparations

® Terminal Details

RX Qx CX

Control output 1 + éLinear current
e H _Eoutput

¢ Relay output Control output 1 Control output 1

QR RR

L,
Control output 1 { 7 iVoltage output Control output 1 i Relay output

for driving SSR)

Control output 2 { Relay output Control output 2 { Relay output

I Sensor Input

® Model Numbers
All E5ED-B models have universal sensor inputs, so the code in the model number is always “M.”

ESED-UIC] 1 B M-LIC00]

—LSensor input

® Terminal Details
Do not connect anything to the terminals that are shaded gray.

TC (thermocouple) fr:é:;s;::?:; | (current) V (voltage)
@ A @) @ ®
e ~® @ @

|E| Precautions for Correct Use

¢ When complying with EMC standards, the line connecting the sensor must be 30 m or less. If
the cable length exceeds 30 m, compliance with EMC standards will not be possible.

¢ The sensor input is not electrically isolated from the internal circuits. If you use a grounded
thermocouple, do not connect one of the sensor input terminals to ground. (If the sensor input
terminals are connected to ground, errors will occur in the measured temperature as a result
of leakage current.)
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I Auxiliary Outputs

2 Preparations

® Model Numbers

The number of auxiliary outputs on the ESED-B is given in the following location in the model number.

ESED-LJU] 0] [ B M-LICIH]

No. of auxiliary outputs

Code Auxiliary outputs Specification
2 Model with 2 auxiliary outputs | SPST-NO, 250 VAC, 3 A
4 Model with 4 auxiliary outputs | SPST-NO, 250 VAC, 2 A

® Terminal Details

Do not connect anything to the terminals that are shaded gray.

Model with 2 auxiliary
outputs

Model with 4 auxiliary

outputs

Auxiliary output 2

-
Auxiliary output 1

Auxiliary output 4

Auxiliary output 3

Auxiliary output 2

Auxiliary output 1

*  Common terminals are indicated with asterisks (*).

I Input Power Supply

® Model Numbers

The input power supply specification of the ESED-B is given in the following location in the model number.

ESED-UIL] I [ B M-I

L Input power supply

Code Specification Power consumption
P Options No.: 000 Other option numbers
A 100 to 240 VAC, 50/60 Hz 6.6 VA max. 8.3 VA max.
D 24 VAC, 50/60 Hz 4.1 VA max. 5.5 VA max.
24 VDC (no polarity) 2.3 W max. 3.2 W max.
® Terminal Details
100 to 240 VAC 24 VAC/DC

* : * :

o i o i

e : 9 :

o . .._: o H _E (no polarity)

* Common terminals are indicated with asterisks (*). You can use them for crossover wiring.
For crossover wiring, do not exceed the maximum number of Digital Controllers given below.

100 to 240 VAC Controllers: 16 max.

24 VAC/VDC Controllers: 8 max.
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2 Preparations

I Options

® Model Numbers

The options specification of the ESED-B is given in the following location in the model number.

ESED-UIU] L]0 B M-LICIC]

L

Options
Code Specification
000 or 800 None
004 or 804 Communications (RS-485), event inputs 1 and 2
008 or 808 Communications (RS-485), event inputs 1 and 2, and CT1
010 Event inputs 1, 2, 3, and 4, and CT1
022 Communications (RS-485), event inputs 1, 2, 3, 4, 5, and 6, transfer output

® Terminal Details

Do not connect anything to the terminals that are shaded gray.

004 or 804

008 or 808

Communications I :I *

RS-485

!

Event inputs

L

[

@

©

@
]

@@3—@—

6—@-@-@

Communications

Event inputs

o
prg
o

Event inputs

[l

EV3

Event inputs

i

EVA1

_@

8k
b

@@

@&

Event
inputs

Transfer
output ;i

* Common terminals are indicated with asterisks (*).
You can use communications common terminals for crossover wiring.
Note: Use non-voltage inputs for the event inputs.
The polarity for a non-contact input is indicated by “(-).”
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2 Preparations

2-2-5 Precautions when Wiring

e Separate input leads and power lines in order to prevent external noise.
¢ Use crimp terminals when wiring the screw terminals.

¢ Use the suitable wiring material and crimp tools for crimp terminals.

¢ Tighten the terminal screws to a torque of 0.43 to 0.58 N-m.

sjeuiwsa) ay) buisn z-z

® E5CD or E5ED (models with screw terminal blocks)

Wires
Use the wire specifications given in the following table.

Model Recommended wires Stripping length
E5CD or E5ED AWG24 to AWG18 ( 0.205 to 0.823 6 to 8 mm (when crimp terminals are not
mm?) used)
e Strip the wires on which crimp terminals will be used to the length recommended by the crimp
terminal manufacturer.
¢ Use shielded twisted-pair cables for signal lines to prevent the influence of noise.
Crimp Terminals
For the E5CD or E5ED, use the following types of crimp terminals for M3 screws.

B
5.8 mm max.

_i
:‘:@mm max.

Although you can connect two crimp terminals with insulation sleeves to one terminal, you cannot do
so if the diameter of the insulation sleeves is too large.
Select a crimp terminal that can be tightened as shown below.

BuLIp Usym suonnesald G-g2-2

%ﬂ

%.‘?Q
Some terminal blocks have a large crimp part. In this case, bend the terminal in advance as shown in
the figure, and tighten slowly to ensure that the terminal screw is vertical to the terminal surface of the

terminal block.

® E5[ ID-B (Models with Push-In Plus Terminal Blocks)

1. Connecting to the Push-In Plus Terminal Block
e Part Names of the Terminal Block
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2 Preparations

e Connecting Wires with Ferrules or Solid Wires

‘L/ Fer.rule_ or
1 solid wire

If a wire is difficult to connect because it is too thin, use a flat-blade screwdriver in the same way as
when connecting stranded wire.

¢ Connecting Stranded Wires
Use the following procedure to connect the wires to the terminal block.

(1) Hold a flat-blade screwdriver at an angle and insert it into the release hole. The angle
should be between 10° and 15°. If the flat-blade screwdriver is inserted correctly, you will
feel the spring in the release hole.

(2) With the flat-blade screwdriver still inserted into the release hole, insert the wire into the
terminal hole until it strikes the terminal block.

(3) Remove the flat-blade screwdriver from the release hole.

Flat-blade screwdriver

10° to 15°

e Checking Connections
¢ After the insertion, pull gently on the wire to make sure that it will not come off and the wire is
securely fastened to the terminal block.
e To prevent short circuits, insert the stripped part of a stranded or solid wire or the conductive
part of a ferrule until it is hidden inside the terminal insertion hole. (See the following
diagram.)

EEEEEE
1l Doooooa
ooooo

cooa
SI=I=T=]
coo

2. Removing Wires from the Push-In Plus Terminal Blocks

Use the following procedure to remove wires from the terminal block.
The same method is used to remove stranded wires, solid wires, and ferrules.

(1) Hold a flat-blade screwdriver at an angle and insert it into the release hole.

(2) With the screwdriver still inserted into the release hole, remove the wire from the terminal
insertion hole.

(3) Remove the flat-blade screwdriver from the release hole.

Flat-blade screwdriver
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3. Recommended Wires, Ferrules and Crimp Tools
¢ Recommended Wires (stranded or solid wires)

Recommended wires Stripping length (ferrules not used) S
AWG24 to AWG16 (0.25 to 1.5 mm?2) | 8 mm §
<
¢ Recommended Ferrules E
(]
Applicable wire Ferrule Stripping Recommended ferrules é
2 conductor | length (mm) Manufacturedby | Manufactured by | Manufactured by o
(mm?) | (AWG) length (ferrules Phoenix Contact Weidmuller Wago
(mm) used)
0.25 24 8 10 Al0,25-8 H0.25/12 FE-0.25-8N-YE
10 12 Al0,25-10 - -
0.34 22 8 10 Al0,34-8 HO0.34/12 FE-0.34-8N-TQ N
10 12 Al0,34-10 »
0.5 20 8 10 Al0,5-8 H0.5/14 FE-0.5-8N-WH R
10 12 Al0,5-10 HO0.5/16 FE-0.5-10N-WH §
0.75 18 8 10 Al0,75-8 HO0.75/14 FE-0.75-8N-GY §
10 12 Al0,75-10 HO0.75/16 FE-0.75-10N-GY 2
1or 18 or 8 10 Al1-8 H1.0/14 FE-1.0-8N-RD §
1.25 17 10 12 Al1-10 H1.0/16 FE-1.0-10N-RD g
1.250r | 17or 8 10 Al1,5-8 H1.5/14 FE-1.5-8N-BK 3
1.5 16 10 12 Al1,5-10 H1.5/16 FE-1.5-10N-BK
CRIMPFOX6
Recommended crimp tool CRIMPFOX6T-F PZ6 roto Variocrimp4
CRIMPFOX10S

Note1: Make sure that the outer diameter of the wire coating is smaller than the inner diameter of the insulation
sleeve of the recommended ferrule.
2: Make sure that the ferrule processing dimensions conform to the following figures.

/ﬂ\St‘o1O mm

/

/I/I/Z.G mm max.

¢ Recommended Flat-blade Screwdriver
Use a flat-blade screwdriver to connect and remove wires.
Use the following flat-blade screwdriver.

Side  Front

U B 2.5 mm dia.

0.4 mm 2.5 mm

1.9 mm max.
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Model Manufacturer
ESD 0,40 x 2,5 Wera
SZS50,4x%x2,5 Phoenix Contact
SZF 0-0,4 x2,5*

0.4 x2.5x75 302 Wiha
AEF.2,5x75 Facom
210-719 Wago

SDI0.4x25x%x75 Weidmuller

*  You can purchase the SZF 0-0,4 x 2,5 flat-blade screwdriver made by PHOENIX CONTACT with OMRON
model XW4Z-00B.

2-2-6 Wiring
In the connection diagrams, the left side of the terminal numbers represents the inside of the Digital
Controller and the right side represents the outside.

® Power Supply
Power Consumption

E5CD or E5CD-B E5ED or ESED-B
Input Power Supply Options No.: Options No.: Options No.: Options No.:
000 or 800 Not 000 or 800 000 or 800 Not 000 or 800
100 to 240 VAC, 50/60 Hz | 5.2 VA max. 6.5 VA max. 6.6 VA max. 8.3 VA max.
24 VAC, 50/60 Hz 3.1 VA max. 4.1 VA max. 4.1 VA max. 5.5 VA max.
24 VDC (no polarity) 1.6 W max. 2.3 W max. 2.3 W max. 3.2 W max.

¢ These models have reinforced insulation between the input power supply, the relay outputs, and
other terminals.

® Inputs
Refer to 2-2-1 E5CD Terminal Block Wiring Example, 2-2-2 E5CD-B Terminal Block Wiring Example, 2-2-3
E5ED Terminal Block Wiring Example or 2-2-4 E5ED-B Terminal Block Wiring Example for the terminal

arrangement.

When extending the thermocouple lead wires, be sure to use compensating wires that match the thermocouple
type. When extending the lead wires of a resistance thermometer, be sure to use wires that have low resistance
and keep the resistance of the three lead wires the same.
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® Control Outputs 1 and 2

The following diagrams show the applicable outputs and their internal equivalent circuits.

'P
E5CD o
c
o,
QX (voltage output (for ) 3
RX (relay output) driving SSR)) CX (linear current output) %
-
e
3
=]
D
(7]
Output type Specification
N
RX Relay output SPST-NO, 250 VAC, 3 A (resistive load), Electrical life: o
100,000 operations Z
QX Voltage output (for driving SSR) PNP, 12 VDC +20%, 21 mA (with short-circuit protection) S
CX Linear current output 4 t0 20 mA DC or 0 to 20 mA DC with load of 500 Q max., @
Resolution: 10,000
E5CD-B
QX (voltage output (for .
RX (relay output) driving SSR)) CX (linear current output)
Output type Specification
RX Relay output SPST-NO, 250 VAC, 3 A (resistive load), Electrical life:
100,000 operations
QX Voltage output (for driving SSR) PNP, 12 VDC +20%, 21 mA (with short-circuit protection)
CX Linear current output 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q max.,
Resolution: 10,000
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2 Preparations

E5ED
RX (relay | QX (voltage output . RR (2| QR (voltage output (for
iy CX (linear current output) relay driving SSR) and relay
output) (for driving SSR)) outputs) )

i =y

+

@

Suen

Output type Specification
RX Relay output SPST-NO, 250 VAC, 5 A (resistive load), Electrical life:
100,000 operations
QX Voltage output (for driving SSR) PNP, 12 VDC £20%, 40 mA (with short-circuit protection)
CX Linear current output 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q max.,
Resolution: 10,000
RR 2 relay outputs SPST-NO, 250 VAC, 5 A (resistive load), Electrical life:
100,000 operations
QR Voltage output (for driving SSRs) PNP, 12 VDC £20%, 21 mA (with short-circuit protection)
(control output 1)
Relay output (control output 2) SPST-NO, 250 VAC, 5 A (resistive load), Electrical life:
100,000 operations
E5ED-B
RX (relay | QX (voltage output . RR (2 QF.‘ (_v oltage output (for
) (for driving SSR)) CX (linear current output) relay driving SSR) and relay
outputs) output)

o
=

IOe

Output type Specification

RX Relay output SPST-NO, 250 VAC, 5 A (resistive load), Electrical life:
100,000 operations

QX Voltage output (for driving SSR) PNP, 12 VDC +20%, 40 mA (with short-circuit protection)

CX Linear current output 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q max.,
Resolution: 10,000

RR 2 relay outputs SPST-NO, 250 VAC, 5 A (resistive load), Electrical life:
100,000 operations

QR Voltage output (for driving SSRs) PNP, 12 VDC +20%, 21 mA (with short-circuit protection)

(control output 1)

Relay output (control output 2)

SPST-NO, 250 VAC, 5 A (resistive load), Electrical life:
100,000 operations
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2 Preparations

® Auxiliary Outputs 1 to 4
e When heating/cooling control is selected for the E5CD or E5CD-B, auxiliary output 2 is assigned

as the control output for cooling.

¢ If heating/cooling control is selected for the ESED or ESED-B when there is only one control
output, the auxiliary output 4 terminal is assigned as the control output for cooling. (However, if
the Digital Controller has two auxiliary outputs, auxiliary output 2 is the cooling control output.)

® Event Inputs
Models with an option number of 001, 004, 006, 008, 010, 022, 804 or 808 have one or more event inputs.

sjeuiwsa) ay) buisn z-z

E5CD

Contact inputs Non-contact inputs
Option number: 001 or 006

@3 (3«
:—3EV1 & EV1
(9« Ev2 @ T Yeve

Option number: 004 or 804

o (9«
& :_3 Eva 5 EV3
(9« —Ev4 @ v EV4

Buuim 9-2-2
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2 Preparations

E5CD-B

Contact inputs

Non-contact inputs

Option number: 001 or 006

)
. EV2

::' EVA

4y

Option number: 004 or 804

.@
:U EV3 EV4
H+——o

EV4

ESED

Contact inputs

Non-contact inputs

Option number: 004, 008 or 808

B (9«

& *E EV1 O+ EV1
4— EV2 @ EV2

Option number: 010

\E 13+

19+ SEvs 1_}1 EV3
(9« EV4 e H EV4
B +

(D« }EW 1_}1 EVA
(9« HEV2 (D4

Option number: 022

2
) :SEVS @:—3 EV1
G+ EV6 G« EV2

EV5

EV6 4_;{ Ev2
B

oo
9
0
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ESED-B

2 Preparations

Contact inputs

Non-contact inputs

Option number: 004, 008, 804

@
B
@)
:_U vl
)e——

EV2

Option number: 010

17
.GB
19

EV4
: EV3
S o

e
O

EV2
EV1

23y«
e

Option number: 022

) %)

B P
39 EVe —2 EV2
ISNIEE +: EV1
D rp—

¢ Use non-voltage inputs for the event inputs.
¢ Use event inputs under the following conditions:
The outflow current is approximately 7 mA.

Contact input ON: 1 kQ max., OFF: 100 kQ min.

No-contact input ON: Residual voltage of 1.5 V max.; OFF: Leakage current of 0.1 mA max.

® CT Inputs

Models with an option number of 001, 002, 008, 010, 802 or 808 have one or more CT inputs.

@ Transfer Output
Models with an option number of 006 or 022 have a transfer output.

E5CD

Option number: 006

—p

Current output  Linear voltage output
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2 Preparations

E5CD-B

Option number: 006

=

Current output

Linear voltage output

ESED

Option number: 022

Current output

Linear voltage output

ESED-B

Option number: 022

Current output

Linear voltage output

Output type

Specification

Linear current output

4 to 20 mA DC, Load: 500 Q max., Resolution: 10,000

Linear voltage output

1to 5 VDC, Load: 1 kQ min., Resolution: 10,000
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2 Preparations

® Communications

RS-485

Models with an option number of 002, 008, 802 or 808 support RS-485.
To use communications with the E5CD or E5ED, connect the communications cable to terminals 13 and 14,
with the E5CD-B or E5ED-B, to terminals 17 or 18 and 19 or 20.

Communications Unit Connection Diagram
E5(C1D

sjeuiwsa) ay) buisn z-z

Host computer

RS485  n  shied
ES T E5CD/ESED

1000 ESCD/ESED (No. 1) ey N
FG | RS-485 | | | Rs-485 | 0
I No. |Abbreviation| | | No. |Abbreviation | <
14l A0 | £ —114] A0 | 5
—1 13| B® ; ! 18] B® || a

A < B: [1] Mark S ——— e ——

A > B: [0] Space

Terminator (120 Q, 1/2 W)

E5CID-B
RS-485
host computer (\ Shield
{ + E5CD-B/E5ED-B
100 Q _ |FSCD-B/ESED-B (No. 1) (No.31) .
FG I | RS-485 ! | RS-485 !
: No. |Abbreviation : : No. |Abbreviation :
Shield 1 =20 ] A(D) | 20| A |1
119 [ A | ! % 19 ] AO |,
| [
18 B(+) — 18 B(+) I
A < B: [1] Mark ! ! | |
A > B: [0] Space L 71777 787(? 1 U7 B ]

Terminator (120 Q, 1/2 W)

* The RS-485 connection can be either one-to-one or one-to-N. A maximum of 32 Units (including
the host computer) can be connected in one-to-N systems.
The maximum total cable length is 500 m. Use shielded twisted-pair cable.

Cross-sectional area of conductor
(For details, refer to 2-2-5 Precautions when Wiring.)
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2 Preparations

2-3 Installing Temperature Sensors for
Packing Machines

A Temperature Sensor for Packing Machines*1 has a diameter of 1.0 mm and it is embedded in a heat-
ing plate. It has superior heat resistance and flexibility.

Refer to 5-1 Suppressing Temperature Variations When Using a Temperature Sensor for Packing
Machines (for Packing Machines) for general information.

To measure the temperature close to the seal surface, mount the Sensor as close as possible to the

surface.
Forked crimp terminal for M3 *2
Red: + +
Sleeve (PPS) Product label Marking tube (white)
Sheath (ASTM316L) ; Shrinkable tube (blue) i
\‘ - % W\ = — H

12005 dia. S1: 5.5 dia. $1:2.8 dia.
S2: 6.4 dia. Lead 1 527 3.6 dia.

White: — B

3045 ‘ (80)
L+3% ; 30 ; M+4% 90+10

*1 The specifications of E52-series Temperature Sensors for Packing Machines and mounting brackets are
provided as an appendix.
*2 Models with ferrules are available.

2-36 ES5LID Digital Temperature Controllers User’s Manual (H224)



2 Preparations

The following installation methods are assumed.

Example 1: Groove for Temperature Sensor created in heating plate and
Temperature Sensor secured with mounting brackets.

To correctly measure the surface
temperature, the following installation
conditions are recommended.

Enlargement Bend to a radius
of 2 mm or larger.

10} siosuag ainjesadwa] Buieisu) g-z

saulyoepy bunjoed

Example 2: Groove for Temperature Sensor
created in heating plate and
Temperature Sensor secured

8 mm or longer.

_I Insert the end by

<— Approx. 1to 3.5

mm
*Thereis a
temperature
Heater \ sensing element at
Example 3: Lateral hole for the Temperature Sensor created in / the end of the
the heating plate and the Temperature Sensor Sensor. Always

inserted into it.

press the end of the
Sensor against the
heating plate.

* Insert the Sensor until contact is made with the packing surface.
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2 Preparations

2-4 Insulation Block Diagrams

The insulation block diagrams are provided in this section.

® E5CD/E5CD-8L1L1/ESED-8LILI/ESED-B-8L1[]

Sensor input and CT input

Communications and event inputs

Voltage output (for driving SSRs),
Power linear current output, and transfer output

supply

Relay output 1

Auxiliary output 1

Auxiliary output 2

: : Reinforced insulation
S : Functional isolation

® E5CD-B/E5CD-B-8L1L1

Sensor input and CT input

Communications and event inputs

Power Voltage output (for driving SSRs),
supply linear current output, and transfer output
Relay output

Auxiliary outputs 1 and 2

: : Reinforced insulation
S : Functional isolation

® E5ED/ESED-B

Sensor input and CT input

Communications and event inputs

Voltage output (for driving SSRs),
linear current output, and transfer output

Power
supply Relay output 1

Relay output 2

Auxiliary outputs 1 and 2

Auxiliary outputs 3 and 4

: : Reinforced insulation
:| : Functional isolation
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2 Preparations

2-5 Using the Setup Tool Port [([il]

Use one of the Setup Tool ports to connect the computer to the Digital Controller when using the
CX-Thermo (EST2-2C-MV4 or later) or other Support Software.
The E58-CIFQ2 USB-Serial Conversion Cable " is required for the connection. For information on the

models that can be used with CX-Thermo, contact your OMRON sales representative.
*q The E58-CIFQ2-E is required to connect to the Setup Tool port on the front panel of the ESED or ESED-B.

Hod [0oo] dnjas ayj Buisn g-g

2-5-1 Procedure

When the USB-Serial Conversion Cable is connected to the Digital Controller, the following operations
are possible even if the power supply to the Digital Controller is not turned ON.

¢ Setting up the Digital Controller from a computer (Special software is required.)

* Changing settings by using key operations on the Digital Controller

* Displaying the current temperature on the Digital Controller

The control outputs, alarm outputs, transfer output, event inputs, and external communications for the
Digital Controller will not operate unless the power supply to the Digital Controller is turned ON.

2Inpaooid |-G-2

2-5-2 Connection Method

Use the E58-CIFQ2 USB-Serial Conversion Cable to connect the E5[ID to the computer. The
USB-Serial Conversion Cable is used to communicate with a USB port on a computer as a virtual COM
port.

] esco/esco-B

® Setup Tool Port and Connecting Cable
The location of the Setup Tool port on the ESCD or E5CD-B and the required cable are shown below.

Setup Tool port Connecting cable

e Top panel on the Digital Controller

E58-CIFQ2 USB-Serial Conversion Cable

o o s o}
ooooado,

@ DDDDDD

Top-panel Setup Tool port

ES5CID Digital Temperature Controllers User’s Manual (H224) 2-39



2 Preparations

® Connection Procedure

1 Connect the serial connector Serial connector
on the USB-Serial
Conversion Cable to the
Setup Tool port on the top
panel of the Digital
Controller.

| ESED/E5ED-B

® Setup Tool Ports and Connecting Cables

The location of the Setup Tool port on the ESED or ESED-B and the required cable are shown below. There are
Setup Tool ports on both the top panel and front panel of the Digital Controller.

Setup Tool ports Connecting cables

* Top panel on the Digital ¢ Front panel on the

Controller Digital Controller

i E58-CIFQ2 E58-CIFQ2-E

I I I USB-Serial Conversion Cable Conversion Cable*

0D S

00 “ 3

00 % Top-panel Setup s

0o Tool port <

00|l ega (00 S

gojLoool(on 3

n0—50~'00 J

= = <
Front-panel >< :

Setup Tool port

*

This Cable is required only to connect to the front-panel Setup Tool port.

® Connection Procedure
¢ Top-panel Port

1 Connect the serial connector - Serial connector

to the Setup Tool port on the il’;!!{‘*
=R | 2 °
top panel of the Digital o b
GQQ L
Controller. 252 [
o9 255 [
255 222 |
= 3
g 222’

= (=]
229 252 |
o9l 252 ¢
Qgﬂ ZQZ b
cEo = ZEA
S22 O 225 |
505 %a/

) =
O=s|222
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2 Preparations

¢ Front-panel Port

- E58-CIFQ2 E58-CIFQ2-E

1 Connect the E58-CIFQ2 USB-Serial Conversion Cable Conversion Cable
USB-Serial Conversion Cable TTTTTTT Ty
to the E58-CIFQ2-E SET et () JeEl => <A B

Conversion Cable. Ay There'is a triangle
on the connecting surface.

S S

Align the arrow (=) on the small connector on the E58-CIFQ2 USB-Serial
Conversion Cable with the triangle mark (A) on the small connector on the
E58-CIFQ2-E Conversion Cable.

Hod [0oo] dnjas ayj Buisn g-g

2 Remove the Port Cover from
the front-panel Setup Tool
port, and then plug in the
Conversion Cable.

POUIBI\ UOIOBUUOYD) 2-G-2

Port Cover

Conversion Cable

m Precautions for Correct Use

* Hold the connector when inserting or disconnecting the Cable.

* When connecting a connector, always make sure that it is oriented correctly. Do not force the
connector if it does not connect smoothly. Connectors may be damaged if they are connected
with excessive force.

¢ Do not connect cables to both of the Setup Tool ports at the same time. The Digital Controller
may be damaged or may malfunction.
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2 Preparations

2-5-3

Installing the Driver

1. Connect a USB connector on the computer with a Setup Tool port on the Digital Controller
using the Cable or Cables.

2. Obtaining the Driver

When the CX-Thermo Support Software for the Digital Controller is installed, the driver for the
USB-Serial Conversion Cable will be copied to the following folder.

C:\Program Files\OMRON\Drivers\USB\E58-CIF

3. Installing the Driver

Install the driver to enable the Cable to be used with the personal computer.

¢ Installation

When the Cable is connected with the personal computer, the OS will detect the product as a new device. At
this time, install the driver using the Installation Wizard.

Note1: We recommend that you install the driver for each USB port on the computer at the start. The Digital
Controller assigns a COM port number to each USB port on the computer. If the same USB port is used,
you will be able to use the same COM port number even if you use a different Cable.

2: Installation of the driver will not be completed if the installation is canceled before it is completed. Normal
communications will not be possible unless the driver is installed completely. If the driver is not installed
completely, uninstall it, and then install it correctly.

4. Setting Setup Tool Communications Conditions
Set the communications port (COM port) number to be used for the CX-Thermo Setup Tool to the COM

port number assigned to the USB-Serial Conversion Cable.

Refer to the E58-CIFQ2 USB-Serial Conversion Cable Instruction Manual and Setup Manual for details
on how to check the COM port assigned to the USB-Serial Conversion Cable.

The communications conditions for Setup Tool COM ports are fixed as shown in the table below. Set
the communications conditions for the CX-Thermo Setup Tool according to the following table

Parameter Set value
Communications Unit No. 01
Communications baud rate 38.4 (kbps)
Communications data length 7 (bits)
Communications stop bits 2 (bits)
Communications parity Even
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3 Part Names and Basic Procedures

3-1 Basic Flow of Operation

The following figure shows the basic flow for operating the Digital Controller.

Power ON

¥

Set the input type and other basic \
settings.

* Input type
* Control method

e Alarm type
Other pa¥smeters Refer to 3-4 Procedures after

‘ Turning ON the Power Supply.

Set the set point.

¥

Set the alarm set values. /

) )

ON/OFF Control PID Control
Set the control hysteresis. Set the control periods* and PID constants.
I I *For time-proportional operation.

v

Operate with the set values.
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3 Part Names and Basic Procedures

3-2 Power ON

Operation will start as soon as you turn ON the power supply to the E5[1D.*
*  With the E5SLID, you can set the Operation After Power ON parameter to change the operation that is
performed when the power supply is turned ON. For details, refer to 5-25 Setting the Operating Status to
Use When Power Is Turned ON.
The following default settings will be used when operation starts.

W
N
¢ Input type 5: K thermocouple * If the Controller is equipped with HB/HS alarm detection, the 3
* PID control operation default setting for the Auxiliary Output 1 Assignment is for heater 5
« Alarm: Upper-limit alarm’ alarms. Therefore, the alarm 1 function is disabled and the Alarm 1 Q
: Type is not displayed. To enable alarm 1, set an output
* Set point: 0°C assignment to alarm 1.

After the power comes ON, all indicators and displays will light for approximately 1 second, and then

the operation display will appear.
The top display will show the PV and the bottom display will show the SP.

verything
lights for
pprox. 1s.

The default setting of the input type is for a K thermocouple.
L, i ________________________________________________________

A 4
¢ Resistance Thermometer Connected e Thermocouple Connected
or
* Temperature Sensor Not Connected The PV that is measured by the
N CERR- ( \ﬂ"‘ temperature sensor is displayed.
" An inpﬁt error T .t K Thermocouple Connected:
is displayed. PV The correct temperature is
displayed.

Other Thermocouple Connected:
The correct temperature is

B @ & v A [ not displayed.

O000o SP

o<

\\ omron —__, ESCD _J) *The default setting is 0°C.
f
\ 4
¢ Change the setting of the Input Type If you are not using a K thermocouple, set
parameter to a resistance thermometer the Input Type parameter to the correct
in the Initial Setting Level. sensor type in the Initial Setting Level.
Or Refer to step 2 on 3-11.
e Connect a temperature sensor.
Refer to step 2 on 3-11.
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3 Part Names and Basic Procedures

3-3 Part Names, Part Functions, and
Setting Levels

3-3-1 Part Names and Functions

] Esco/Escp-B

Front panel

Temperature unit

Operation indicators

No. 1 display
. .
R e PV or specified parameter
. Top View of E5CD
No. 2 display

= —n o
L ) . s =) = ~ ]
0 * SP or specified parameter value

Bar display |-

Y
n,: Press the (&) (¥) Keys to set the
“ 4 parameter.

[ Press (©) Key once to go to Adjustment Level. ] “‘ IPress «PP Key to change the digit (default setting). }

‘ *

Press (©) Key for at least 3 seconds

to go to Initial Setting Level. ‘ Setup Tool port on top panel

IPress the (@ Key to change to another parameter. }

J esED/ESED-B

Front panel

No. 1 display Top View of ESED
.

s ® ** Pvor specified parameter

| No. 2display
““

SP or specified parameter value

B0

a0

B0

00

i o. 3 display 0o
LAl ﬂ:ﬂl:l
BO

—
)
3
©
@
=
o
8
e
=
@
c
3.

= =

I “, [Top-panel
I | Setup
B

0

0

i

\J

Bar display

Tool port

.ﬂL
0o miﬂ@
Manipulated value or other value goodiB
m ‘ Front-panel Setup Tool port ‘ 6808
e -[ Press the () () Keys to set ]
= = = = u_the parameter. R s s

LN I »
[ Press &P9 Key to change the digit (default setting). }

v
[Press the (<) Key to change to another parameter.}

[ Press (©) Key once to go to Adjustment Level. ]

Press (@ Key for at least 3 seconds to go to Initial Setting Level.}
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I Displays

3 Part Names and Basic Procedures

Name Description
No. 1 display Displays the process value or a monitor/setting item.
No. 2 display Displays the set point or the value of a monitor/setting item.

No. 3 Display (ESED
and E5ED-B only)

Displays the manipulated variable, remaining soak time, multi-SP No., internal SP (ramp
SP), or alarm value 1. (The value that is displayed is set in the PV/SP Display Selection
parameter in the Advanced Function Setting Level.)

Temperature unit

Displays the temperature unit (°C or °F).

I Indicators

Operation indicators Name Description
Auxiliary outputs 1 | Each indicator lights when the function that is assigned to
SUB1 to 4 (Only the ESED | corresponding auxiliary output (1 to 4) is ON.

and E5ED-B have
auxiliary outputs 3
and 4.)

ol | [»n] (&) [»n
[l I Y [ B [ e B
|| |o9| (o] oo
= || @ N

o
e
—
N

Control outputs 1
and 2 (Only the
E5ED and E5ED-B
have control output

Each indicator lights when the function that is assigned to
corresponding control output (1 or 2) is ON. (For a linear current
output, the indicator is not lit for values below 0%.)

2)
Communications This indicator lights when wiring with communications is enabled.
writing
Manual This indicator is lit in Manual Mode.
MANU
Sto This indicator is lit while operation is stopped.
STOP P P PP

c
=
m

AT execution in
progress

This indicator is lit during autotuning.

=]

Adaptive control in
progress

This indicator is flashing or lit during adaptive control.

— Bar display This bar display indicates the manipulated value or heater current.
L1
L1
]
——
L1
]
]
]
O Setting change This indicator is lit while setting change protection is ON.

protection
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3 Part Names and Basic Procedures

I Keys
Key Name Overview Description
Level Key Selects the setting | ® In Operation Level
level. * Press once for less than 1 second to go to
Adjustment Level.
The next setting * Press for at least 3 seconds to go to Initial Setting
level depends on Level.
how long the key is | ¢ In Adjustment Level
@ pressed. * Press once for less than 1 second to go to
Operation Level.
* Press for at least 3 seconds to go to Initial Setting
Level.
¢ In Initial Setting Level
* Press for at least 1 second to go to Operation
Level.
Mode Key Changes the ¢ Press once to go to the next parameter.

parameter that is
displayed within a
setting level.

¢ Hold to go to the previous parameter.

Down Key and Up
Key

Set the value.

* Hold the key to increment or decrement the value

quickly.

¢ Any changes in settings are applied at the following

times:
¢ After 3 seconds elapse
¢ When the @ Key is pressed
¢ When the level is changed with the © Key

«PF

Shift Key (PF Key)

Operates as a
user-defined
function key.

¢ Press the & Key for less than 1 second to select the

digit to change. The key operates as a Shift Key to
change the digit by one digit every time you press the
key (default setting).

* You can change the PF Setting parameter in the

Advanced Setting Level to assign any of the
following functions to the & Key.

Run/stop, auto/manual, autotune, cancel alarm latch,
display monitor/setting item, digit shift (default), PID
update (adaptive control), automatic filter
adjustment, or water-cooling output adjustment

Example: If you set the PF Setting parameter in the
Advanced Setting Level to 5taF, operation will be
stopped when you press the & Key for 1 second or
longer.

e If you set PFdF (monitor/setting items), each time
you press the &9 Key for less than 1 second, the
display is changed in order for the items that are set
for the Monitor/Setting ltem 1 to 5 parameters.
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3 Part Names and Basic Procedures

I Setup Tool Ports [}

Setup Tool
port

Name Description

Setup Tool port Use the E58-CIFQ2 USB-Serial Conversion Cable to connect the E5CID to
(card edge type) the computer (i.e., the CX-Thermo Support Software).
E5CD, ESED, E5CD-B, or ESED-B: On top panel

Setup Tool port Use the E58-CIFQ2 USB-Serial Conversion Cable and the E58-CIFQ2-E
(pin jack) Conversion Cable to connect the ESED or E5ED-B to the computer (i.e., the
CX-Thermo Support Software).

E5ED or E5ED-B: On front panel

sjane Buias pue ‘suonoung Jed ‘ssweN Med €-¢

3-3-2 Entering Numeric Values

I Applying Changes to Numeric Values

After you change a numeric value with the Keys, the changes are applied 1) when 3 seconds
elapses, 2) when the (@ Key is pressed, or 3) when the level is changed with the © Key.

El Precautions for Correct Use

senje ) ouswnp Buusiug z-g-¢

Always make sure that any changes to numeric values are applied for one of the three methods
that are given above before you turn OFF the power supply to the E5CID.

If you only change the values with the Keys and turn OFF the power supply before 3
seconds has elapsed, the changes will not be applied.

I Moving between Digits (Digit Shift Key)

Press the Shift Key (PF Key) to select the digit to change.

This is useful when entering a numeric value with many digits.

Use this key to change levels: The digit to change will move as follows: 1s digit, 10s digit, 100s digit,
1000s digit, and then back to the 1s digit. Press the (&) + () Keys to change the value of a digit.

11 _ 1| Press the € Key. o o_ u Press the € Key. ) _ |
re l > e 4 > re "V
- — b -
23 e oo
] 1
T Press the &5 Key. Press the P8 Key.
[} { 1) /
A | Press the &9 Key. | “_’-\ {
Ay "E_:i, ﬁﬂE q
LI L{LiC o
v X v v X v
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3 Part Names and Basic Procedures

3-3-3 Setting Levels

On the E5[ID, the parameters are classified into levels according to their applications. These levels are

called setting levels. The setting levels consist of some basic setting levels and other setting levels.

I Moving between Setting Levels

The following figure gives an overall image of the setting levels. The setting levels consist of the basic
setting levels (shaded below) and the other setting levels (not shaded).

The Initial Setting Level, Communications Setting Level, Advanced Function Setting Level, and Calibra-
tion Level can be used only when control is stopped. If you change to any of these levels, control will

stop.
When Manual Mode was the previous mode S N
or when the Operation After Power ON Press (©) + () Keys Protect Level
parameter is set to Manual in the Initial foratleast 15 .
Setting Level Used to set protection
Power ON for operations.
Level changes Press ©) + (@) Keys
%) Press (© Key foratleast 1s  automatically. for at least 3 5.
7)) or k#9 Key for at least 1 s
Q
Press the (©) Key once. .
@) Manual Control . Adjustment Level
Operation Level
9 Level P Used to change
o Used to set the MV adjustment parameters
c manuall Used for SP, alarm . (PID constants, control
< Y- Press @) Key for valqes, anddother‘ ba§|c hysteresis, etc.).
c at least 3 s while settings and monitoring.
o) A-Mis |
= displayed.?
©
b . Press @ Key."® Press 9 Key."
() P Key for at least 18"
Q Press (©) Key for
O atleast1s /S
) i i Press (©) + (@) Keys
Press © Key for Monitor/Setting for at least 3s.2
Press © Key for atleast3s Item Level
atleast 3 s Used to display
specified monitor
and setting items.
. . Press (© Key once
Initial Settmg Level (models with communications only). § Communications
Usedtosettheinput | <l |  Setting Level
ts)gﬁnaggd otnerbasie Communications settings
e}
8 Release protection and then (©) Key for at least 1 s
enter the password (-169)
Q. for the AMaY (Move to
9 Advanced Function Setting .
%) Level) parameter. Advanced Function

Setting Level
Advanced settings

Enter the password (1201) for
the Move to Calibration Level
parameter.

Calibration Level

*1 Set the Auto/Manual Select Addition parameter to ON and set the PF Setting parameter to

(Auto/Manual).
*2 The No. 1 display will flash when the keys are pressed for 1 s or longer.
*3  Set the PF Setting parameter to PFdF (monitor/setting items).

I

I
Ul-ll

v
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3 Part Names and Basic Procedures

I Basic Setting Levels

® Operation Level
This level is displayed automatically when the power supply is turned ON.
This level is used for the SP, alarm values, and other basic settings and monitoring.
Normally, select this level for operation.

® Adjustment Level
This level is used to set the PID constants and to perform tuning, such as autotuning.
In Adjustment Level, the settings of the parameters can be changed during operation. This is not
possible in the Initial Setting Level or Advanced Function Setting Level.

sjane Buias pue ‘suonoung Jed ‘ssweN Med €-¢

® Initial Setting Level
This level is used for the most basic settings.
It is used to set the input type and other parameters.
Use it to set the input type, alarm type, and other basic settings.

® Advanced Function Setting Level
This level is used for advanced settings.
Use it to assign functions to the control outputs and auxiliary outputs.
You will not be able to enter the Advanced Function Setting Level with the default settings.
To enter the Advanced Function Setting Level, first disable Initial Setting/Communications
Protection and then enter the password (-169) at the AMa) (Move to Advanced Function Setting
Level) parameter in the Initial Setting Level.
Use the following procedure to move to Advanced Function Setting Level.

sjensT Bumes €-g-¢

Power ON

Level changes automatically.

Step 4:
(& Key for at least 3 s

Operation Level

Initial Setting Level
Used to set the input
type and other basic
settings.

Used for SP, alarm
values, and other basic
settings and monitoring.

Step 5: Enter —169 for the AMal’ parameter.

Aay
[/| <—Enter -169. Default: 0

<4—Move to Advanced Function Setting Level parameter

L L L L T L P T T o
Step 1: Step 3:
Press the @ + (@) Keys Press the (@ + (€@ Keys for at least 1 s.
simultaneously for at least 3 s. pattsaassisansassnsnisnss NI sasssssasssansassassasas .

Protect Level

Used to set protection
for operations.

Advanced Function
Setting Level

Advanced settings

Step 2: Change the parameter with the () Key and change the setting of the CL L parameter to 0.

oL
LLPE

| €—set 0. Defaut: 1

<4 Initial Setting/Communications Protect

Step 1:  Move to Protect Level.

Step 2: Display . L Pt (Initial Setting/Communications Protect) and set it to 0.

Step 3:  Return to Operation Level.

Step 4:  Return to Initial Setting Level.

Step 5: Display AMa (Move to Advanced Function Setting Level) and then enter —169.
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3 Part Names and Basic Procedures

Steps 1 to 3 are necessary only the first time. Perform only steps 4 and 5 to move to Advanced
Function Setting Level.

I Other Setting Levels

There are five other setting levels: Manual Control Level, Protect Level, Communications Setting
Level, Calibration Level, and Monitor/Setting Item Level.

Manual Control Level
This level is used to set the MV manually. With the default settings, you cannot move to the Manual
Control Level.

e To use the Key to move to the Manual Control Level, change the setting of the PF Setting
parameter to A-M.

¢ You can use the Level Key on the Auto/Manual Switch Display to move to the Manual Control
Level.

e To use an event input to move to the Manual Control Level, change the setting of the Event Input

MY

Assignment 1 to 6 parameter to MANL.

Protect Level

This level is used to restrict the operations that can be performed and the parameters that can be
displayed with the front-panel keys. For example, you can prohibit changing the SP and other
parameters in the Operation Level and Adjustment Level. You can move to the Protect Level from
the Operation Level or the Adjustment Level. To move to the Advanced Function Setting Level, you
must first cancel the protection that is set in the Protect Level.

Communications Setting Level
This level is used to set the communications parameters. You can move to the Communications
Setting Level from the Initial Setting Level.

Calibration Level
This level is used to calibrate the Digital Controller. You can move to the Calibration Level from the
Advanced Function Setting Level.

Monitor/Setting Iltem Level

To use the Key to display the Monitor/Setting ltems, change the setting of the PF Setting
parameter to PFdF. The items that will be displayed in the Monitor/Setting Item Level are set using
the Monitor/Setting Item 1 to 5 parameters.
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3 Part Names and Basic Procedures

3-4 Procedures after Turning ON the
Power Supply

3-4-1 Basic Flow of Operations

The basic flow of operations after you turn ON the power supply is shown below.

| 1. Turn ON the power supply. |
!

| 2. Set the input type. |
l

| 3. Set the control method. |
!

| 4. Set the alarm type. |
l

| 5. Set the set point. |
l

| 6. Set the alarm set values. |

Addns 1amod ay} NO Buiuin] Jaye sainpadoid H-¢

3-4-2 Basic Procedure

The basic procedure is given below.

SUO!lEJBdO JO MO|4 dIseg |-{-€

1 Turn ON the power supply.

N

«—5.ERR (input error) flashes on the display
if a sensor is not connected or if the
connected sensor is different from input
type. Connect a sensor if one is not
already connected.

Operation Level

2 Set the input type.

- /7777777777777777;\"""‘\\ ~ ™~ - .
/Press the © (Level) Key \ /QS The display flashes.
\_for at least 3 seconds. <

_ A ~
— _ $D 0000
EBCD

|6itia| Setting Level | Y t <L N-E (IN-T) will be displayed to show that the Initial
5

LIN Setting Level has been entered.
~ll <The default setting is 5
00866 (5: K thermocouple at —200 to 1,300 °C).
\ onwon, — - seoo

Ieitial Setting Level =

LN-t - «—CN-E£ (IN-T): Indicates the Input Type parameter.

Olev —Input Type: 0
v oA (Pt100 resistance thermometer at —200 to 850 °C) (example)

L (@]
[
/Press the ) (Up) and & (Down) / 7

. Keystochangethevalue. ~
— Rt

When you are finished, press the (©) (Level) Key for at least 1 second to return to the operation display.
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3 Part Names and Basic Procedures

I List of Input Types

Input type Specifications Set value | Temperature range in °C | Temperature range in °F
Resistance Pt100 0 —200 to 850 —-300 to 1500
thermometer 1 —-199.9 to 500.0 -199.9 t0 900.0

2 0.0 to 100.0 0.0t0 210.0
JPt100 3 —-199.9 to 500.0 —199.9 to 900.0
4 0.0to 100.0 0.0t0 210.0
Thermocouple | K IS 200 to 1300 —300 to 2300
6 —-20.0 to 500.0 0.0 to 900.0
J 7 —-100 to 850 —100 to 1500
8 —20.0 to 400.0 0.0 to 750.0
- T 9 —200 to 400 —-300 to 700
g8 10 ~199.9 to 400.0 ~199.9 to 700.0
o E 11 —200 to 600 —-300 to 1100
= L 12 -100 to 850 -100 to 1500
g’_ u 13 —200 to 400 —-300 to 700
% 14 —199.9 to 400.0 —-199.9 to 700.0
= N 15 —200 to 1300 —-300 to 2300
R 16 0to 1700 0 to 3000
S 17 0to 1700 0 to 3000
B 18 0 to 1800 0 to 3200
Cc/w 19 0 to 2300 0 to 3200
PLII 20 0 to 1300 0 to 2300
Infrared 10 to 70°C 21 0to 90 0to 190
temperature 60 to 120°C 22 0to 120 0 to 240
sensor ES1B 115 to 165°C 23 0to 165 0 to 320
140 to 260°C 24 0 to 260 0 to 500
5 Current input 4 t0 20 mA 25 One of the following ranges according to the scaling:
2 0to 20 mA 26 —1999 to 9999
'év Voltage input 1to5V 27 —-199.910 999.9
§ Oto5V o8 —-19.99 t0 99.99
< 0to 10V 29 —-1.999 to 9.999

The default is 5.
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3 Set the control method.

Operation Level

Press the @
(Level) Key for at
least 3 seconds.

Standard Models
PID Control

Initial Setting Level

(Press the (@) (Mode)
Key several times to display
CNEL (CNTL).

(Press and hold the (<@ Key to
cycle through the parameters
in reverse.)

ON/OFF Control

ES5CID Digital Temperature Controllers User’s Manual (H224)

3 Part Names and Basic Procedures

Initial Setting Level

«— LN-E (IN-T) will be displayed
to show that the Initial Setting

Level has been entered.

<[NEL (CNTL): Indicates the control method.

If aNaF (ON/OFF control) is displayed, press
the (&) (Up) Key to change to FCd (PID) (PID
control).

e

«—LNEL (CNTL): Indicates the control method.
The default setting is aaF (ONOF: ON/OFF control).

If P_d (PID control) is displayed, press
the &) (Down) Key to change to allaF
(ONOF) (ON/OFF control).

Addns 1amod ay} NO Buiuin] Jaye sainpadoid H-¢
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3 Part Names and Basic Procedures

4 Set the alarm type.

*

Operation Level Initial Setting Level

«— CN-E (IN-T) will be displayed
to show that the Initial Setting
Level has been entered.

Press the @
(Level) Key for at
least 3 seconds.

<—Type parameter.*
The default setting is £ (2: Upper-limit
alarm).

Press the () (Mode) Key several
times to display ALE { (ALTT).
(Press and hold the (@) Key to cycle
through the parameters in reverse.)

Initial Setting Level

8

HLt Il —Alarm type: 7 (Lower-limit alarm with
]

Press the &) (Up) and M| standby sequence) (example)

(Down) Keys to change 0 O 6 a0
the value.
If the Digital Controller is equipped with HB/HS alarm detection, the Alarm 1 Type is not displayed for the

default settings. To use alarm 1, set an output assignment to alarm 1. For details, refer to 4-6-3 Assigned
Output Functions.

If required, use the @ (Mode) Key and the &) (Up) and &) (Down) Keys to repeat the procedure to
set alarm types for AL L (ALT2) (Alarm 2 Type), ALE T (ALT3) (Alarm 3 Type), and ALEH (ALT4)
(Alarm 4 Type). (The number of alarms that is supported depends on the model of Digital Control-
ler. Some of the alarm parameters may not be displayed.)

When you are finished, press the @ (Level) Key for at least 1 second to
return to the operation display.
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3 Part Names and Basic Procedures

I Alarm Type Numbers

Set
Alarm type Description Operation
value typ P P
o Alarm function | There will be no alarm outputs. -
OFF
{ Upper- and The alarm output is ON while the | Example:
lower-limit PV is equal to or higher than the ON
alarm upper-limit alarm point or while
the PV i It | th OFF Temperature
e IS equa oor ovyer an Lower-limit alarm  Set point Upper-limit alarm
the lower-limit alarm point. point (e.g., 80°C) (e.g., 100°C) point (e.g., 130°C)
Alarm value lower Alarm value upper
limit (e.g., 20°C) limit (e.g., 30°C)
c Upper-limit The alarm output is ON while the | Example:
alarm PV is equal to or higher than the ON
upper-limit alarm point.
PP P OFF Temperature
Set point Upper-limit alarm
(e.g., 100°C) point (e.g., 120°C)
B Alarm value uppe-r limit (e.g., 20°C)
3 Lower-limit The alarm output is ON while the | example:
alarm PV is equal to or lower than the ON
lower-limit alarm point.
OFF 7 Temperature
Lower-limit alarm point Set point
(e.g., 80°C) (e.g., 100°C)
;[arm value lower limit (;.g., 20°C)
4 Upper- and The alarm output is ON while the | Example:
lower-limit PV is equal to or lower than the ON
range alarm upper-limit alarm point or equal to
higher than the lower-limit oFF T Temperature
orhg . Lower-limit alarm ~ Set point ~ Upper-limit alarm
alarm point. point (e.g., 80°C) (e.g., 100°C) Point (e.g., 130°C)
l—s—-i
Alarm value lower Alarm value upper
limit (e.g., 20°C)  limit (e.g., 30°C)
5 Upper- and This alarm provides a standby Example:
lower-limit sequence. ON
alarm with The alarm output is ON while the | |
. . OFF T t
standby PV is equal to or higher than the - , - emperature
L. i . Lower-limit alarm  Set point Upper-limit alarm
sequence upper-limit alarm point or while point (e.g., 80°C) (e.g., 100°C) point (e.g., 130°C)
the PViis equal to or lower than Alarm value lower Alarm value upper
the lower-limit alarm point. limit (e.g., 20°C) limit (e.g., 30°C)
b Upper-limit This alarm provides a standby Example:
alarm with sequence. ON
standby The alarm output is ON while the
. . OFF Temperature
sequence PV is equal to or higher than the . LI
. . Set point Upper-limit alarm
upper-limit alarm point. (e.g., 100°C) point (e.g., 120°C)
Alarm value upper limit (e.g., 20°C)
1 Lower-limit This alarm provides a standby Example:
alarm with sequence. ON
standby The alarm output is ON while the
. OFF T Temperature
sequence PV is equal to or lower than the - . )
o i Lower-limit alarm point Set point
lower-limit alarm point. (e.g., 80°C) (e.g., 100°C)
AIaTm value lower limit (e.g-., 20°C)
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3 Part Names and Basic Procedures

Set
Alarm type Description Operation
value P P s
g Absolute-value | The alarm output is ON while the | Example:
upper-limit PV is equal to or higher than the ON
alarm alarm value.
OFF 5 Temperature
Upper-limit alarm
point (e.g., 100°C)
Alarm value (e.g., 100°C)
9 Absolute-value | The alarm output is ON while the | Example:
lower-limit PV is equal to or lower than the ON
alarm alarm value.
OFF 5 Temperature
Lower-limit alarm
point (e.g., 100°C)
Alarm value (e.g., 1T)O°C)
tHH Absolute-value | This alarm provides a standby Example:
upper-limit sequence. ON
alarm with The alarm output is ON while the oFF .
. . emperature
standby PV is equal to or higher than the 0 L} perald
Upper-limit alarm
sequence alarm value. point (e.g., 100°C)
Alarm value (e.g., 100°C)
i Absolute-value | This alarm provides a standby Example:
lower-limit sequence. ON
alarm with The alarm output is ON while the oFF .
. emperature
standby PV is equal to or lower than the 0 L P
Lower-limit alarm
sequence alarm value. point (e.g., 100°C)
Alarm value (e.g., 1?)0°C)
ic Loop Burnout The alarm output turns ON when | There is assumed to be a loop burnout alarm if

Alarm (LBA)
(Valid only for
alarm 1.)

the control loop is broken.

and if the
value set

the control deviation (SP — PV) is greater than
the threshold set in the LBA Level parameter

PV is not reduced by at least the
in the LBA Band parameter within a

specific period of time. The LBA detection time
and LBA band are set in parameters.

PV ) LBA level
sp ¥ |
__LBAband
LBA detection time
» Time
Y |
100% 4 !
1
0% ! » Time
|
|
|
LBA Alarm Output :
ON
OFF > Time
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Set
Alarm e Description Operation
value typ P P
3 PV change rate | The alarm output turns ON if the PV
alarm change in the PV within the
specified calculation period i} Change rate width
exceeds a specific width.
// Time
7 >
PV rate of change calculation period
PV Change Rate Alarm Output
ON 17
OFF » Time
The PV rate of change calculation period and
the alarm value are set in parameters.
i SP The alarm output is ON while the Example:
absolute-value | SP is equal to or higher than the ON
upper-limit alarm value.
OFF SP
alarm 0 LE
Upper-limit alarm
point (e.g., 100°C)
Alarm value (e.g., 100°C)
i5 SP The alarm output is ON while the Example:
absolute-value | SP is equal to or lower than the ON
lower-limit alarm value.
OFF SP
alarm 0 LE
Lower-limit alarm
point (e.g_., 100°C)
Alarm value (e.g., 160"0)
iG MV The alarm output is ON while the Example for Standard Control:
absolute-value | MV is equal to or higher than the ON
upper-limit alarm value.
OFF MV
alarm 0 Lh
Upper-limit alarm
point (e._g., 60%)
Alarm value (e.g;, 60%)
in MV The alarm output is ON while the Example for Standard Control:
absolute-value | MV is equal to or lower than the ON
lower-limit alarm value.
OFF MV
alarm 0 L]
Lower-limit alarm
point (eg., 80%)
Alarm value (e.g., 8?)%)
ES5CID Digital Temperature Controllers User’s Manual (H224) 3-17
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3 Part Names and Basic Procedures

5 Set the set point.

[}

.O)

Press the (&)
(Down) Keys and the &PP (Shift)
Key to change the value.

‘ Operation Display '

Set point: 500°C (example)

(Up) and &

*Hold the (&) (Up) or () (Down) Key to increment or decrement the value quickly.

6 Set the alarm set value or values.

Change the parameter that is displayed with the (<©) (Mode) Key.

Alarm Type 2, 3, 6, 7, 8, 9,10, or 11
(Upper-limit Alarms and Lower-limit

Alarms)

Operation Level )

%ress the (M@

Key several times to |
display AL - ! (AL-1).

_—

Alarm Type 1, 4, or 5 (Upper-limit and
Lower-limit Alarms or Upper-limit and
Lower-limit Range Alarms)

AL Hr

Ol
5 © & v A
=2
oy

Kset the alarm value
[ upper limit, press the (<)

(Mode) Key several times

|
"”’Qﬁisplay A (AL1Iy

~_ _—

To set the alarm value
lower limit, press the (@)
(Mode) Key several times

h WBplay AL (AL1L

~_ //

This concludes the procedure to set the input type, alarm type, control method, set point, and alarm
set values. For information on the settings of the ON/OFF hysteresis, PID constants, HS alarm, HS
alarm, and other parameters, refer to Section 4 Basic Operation or Section 5 Advanced Operations.
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4 Basic Operation

4-1 Moving between Setting Levels

The Operation Level is displayed first when the power supply to the Digital Controller is turned ON. To
display the parameters, you must move to the following setting levels.

¢ Operation Level (Entered when the power supply is turned ON.)

e Initial Setting Level

¢ Adjustment Level

¢ Protect Level

e Advanced Function Setting Level

e Communications Setting Level

The procedures to move between the setting levels starting from the Operation Level are provided
below.

sjane Buias usamiaqg Buino |-

4-1-1 Moving to the Initial Setting Level

=

I Moving from the Operation Level to the Initial Setting Level

Operation Level

1 Press the @ Key for at least 3 seconds in the Operation Level.
The No. 1 display will flash when the key is pressed for 1 s or -5
longer. I

The display will change from the Operation Level to the Initial | Initial Setting Level

Setting Level. =
L ,'\\,' - ,': Input Type

M

[oAe7 Bumes [eniul 8yy 0} BUINOW |-t

I Moving from the Initial Setting Level to the Operation Level

1 Press the @ Key for at least 1 second in the Initial Setting Initial Setting Level
Level. I_- N - ’I:
5
The display will change from the Initial Setting Level to the | Operation Level
Operation Level. T
i~ | PV/SP
H
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4 Basic Operation

4-1-2 Moving to the Adjustment Level

I Moving from the Operation Level to the Adjustment Level

1 Press the © Key for less than 1 second in the Operation Operation Level

-
Level. g

mn
o
The display will change from the Operation Level to the Adjustment | Adjustment Level

Level. O ', MASK8

_|
L.Add  will be displayed only once when you move to the Adjustment L.
Level.

-
-
-

=
-
-

I Moving from the Adjustment Level to the Operation Level

1 Press the ©@ Key for less than 1 second in the Adjustment Adjustment Level

Level. ,_,'\,“_-, Process Value

1 | Input Shift
L

The display will change from the Adjustment Level to the Operation | Operation Level
Level.

_
Py
=

-

PV/SP

4-1-3 Moving to the Protect Level

I Moving from the Operation Level to the Protect Level

1 Press the © and Keys simultaneously for at least 3 Operation Level
seconds* in the Operation Level.
The No. 1 display will flash when the keys are pressed for 1 s or
longer.

*  The key pressing time can be changed in the Move to Protect Level
Time parameter in the Advanced Function Setting Level.

The display will change to the Protect Level. Protect Level

-
iy
oy

!
-
J
=
_l
=

Operation/
Adjustment
Li| Protect

_
2
=

I Moving from the Protect Level to the Operation Level

1 Press the @ and @ Keys simultaneously for at least 1 second Protect Level

in the Protect Level. P ,E,l 1

~

U |
=~
[t

M
L

The display will change from the Protect Level to the Operation | Operation Level

Level. aC
5| pvisp

r
L
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4 Basic Operation

4-1-4 Moving to the Advanced Function Setting Level

Moving to the Advanced Function Setting Level for the First Time
(i.e., with the Default Settings)

To enter the Advanced Function Setting Level, you must first enter the Protect Level and change the
setting of the L Pt (Initial Setting/Communications Protect) parameter to I (enable moving to
Advanced Function Setting Level) to clear the protection.

® Clearing Protection

T Press the @ and Keys simultaneously for at least 3| OPerationLevel
arc

seconds* in the Operation Level. c5
The No. 1 display will flash when the key is pressed for 1 s or n
longer.

* The key pressing time can be changed in the Move to Protect Level
Time parameter in the Advanced Function Setting Level.

The display will change to the Protect Level.

sjane Buias usamiaqg Buino |-

=

Press the Key once at the Operation/Adjustment Protect Protect Level

parameter. ‘I ’El ’EI ,l_ Operation/
. . - . L L Adjustment
The display will change to the Initial Setting/Communications 7| protect

Protect parameter.

Press the &) or &) Key at the Initial Setting/Communications
Protect parameter to change the set value to 0 (enable moving
to Advanced Function Setting Level).

Now the AMar (Move to Advanced Function Setting Level)
parameter can be displayed in the Initial Setting Level.

The default is | (disable moving to Advanced Function Setting
Level).

Initial Setting/
Communications
Protect

i Moving to
Advanced
Function Setting

Level is disabled.

Press the © and @ Keys simultaneously for at least 1 second
in the Protect Level.

The display will change from the Protect Level to the Operation
Level.

Protect Level

oL
I I Y

Iy
Lt

-~

Initial Setting/
Communications
Protect

Operation Level

c

L

)
[n

PV/SP
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4 Basic Operation

Moving to the Advanced Function Setting Level after Clearing
Protection

After you have set the (L PE (Initial Setting/Communications Protect) parameter to i (enable moving

to Advanced Function Setting Level), select AMa/
Initial Setting Level.

® Moving to the Advanced Function Setting Level

(Move to Advanced Function Setting Level) in the

1

Press the @ Key for at least 3 seconds in the Operation Level.
The No. 1 display will flash when the key is pressed for 1 s or
longer. The display will change from the Operation Level to the
Initial Setting Level.

Operation Level

-
iy
=

- T

Press the Key several times in the Initial Setting Level (or
hold it down to move through the parameters in reverse) to
display the Move to Advanced Function Setting Level parame-
ter.

The display will change to AMaV
Setting Level).

(Move to Advanced Function

Initial Setting Level

) ]

\ |
[ L Input Type

(M p]

Press the (¥) and &) Keys at the Move to Advanced Function
Setting Level parameter and then enter - {55.

*  You can hold the ®) (Up) or ) (Down) Key to increment or decrement
the set value quickly.

Initial Setting Level

1w = 1/ | Move to Advanced
1) (1) | Function Setting

r| Level
[N}

Press Key once or wait for 2 seconds or longer without
doing anything.

The display will change to the Advanced Function Setting Level.

/ Move to Advanced
Function Setting Level
-169; Password to
move to Advanced
Function Setting Level

Advanced Function Setting
Level

Y
LN

GFF

Parameter
Initialization

® Moving from the Advanced Function Setting Level to the Operation Level

1

Press the @ Key for at least 1 second in the Advanced
Function Setting Level.
The display will change from the Advanced Function Setting Level
to the Initial Setting Level.

Advanced Function Setting
Level

N T
Live &

oFF

Press the @ Key for at least 1 second in the Initial Setting
Level.

The display will change from the Initial Setting Level to the
Operation Level.

Initial Setting Level

TN _ )

L Input Type

[Xy]

Operation Level

-
Py
=

- T

PV/SP
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4-1-5 Moving to the Communications Setting Level

4 Basic Operation

® Moving from the Operation Level to the Communications Setting Level

1 Press the @ Key for at least 3 seconds in the Operation Level.
The No. 1 display will flash when the keys are pressed for 1 s or
longer. The display will change from the Operation Level to the
Initial Setting Level.

Operation Level

iy
L

n
Ll

2

Press the @ Key for less than 1 second in the Initial Setting
Level.

The display will change from the Initial Setting Level to the
Communications Setting Level.

Initial Setting Level

Y]
LN

-L
[
5

Level

Input Type

Communications Setting

Protocol Setting

® Moving from the Communications Setting Level to the Operation Level

1 Press the @ Key for at least 1 second in the Communications
Setting Level.
The display will change from the Communications Setting Level to
the Initial Setting Level.

Communications Setting

Level

1

-~
=
™

==

)
L
l’l\l’ F

™
L

o W

Operation Level

PV/SP
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4 Basic Operation

4-2 Initial Setting Examples

Initial hardware setup, including the sensor input type, alarm types, control periods, and other settings,
is done using parameter displays. The @ and (@ Keys are used to switch between parameters, and the
amount of time that you press the keys determines which parameter you move to.

This section describes three typical examples.

I Explanation of Examples

Changing Parameters

A image means that there are parameters.
Continue pressing the (@) Key several times to
change parameters until you reach the intended
parameter.

Changing Numbers

CNE _ 25 Numeric data and selections in each
Py CNEL) (‘5)/ screen can be changed by using the
and (&) Keys.
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4 Basic Operation

I Example 1

Setup Procedure

An S.ERR error will be

!

displayed if the power
Input type: 5 (K thermocouple, -200°C to 1,300°C) supply is turned ON before
the sensor is connected.
Control method: ON/OFF control o~ Operation Level
Alarm type: 2 (upper limit) =T PV/SP
Alarm value 1:  20°C (deviation)
Set point: 100°C R
Press the () Key for at least 3 s. n
El
Initial Setting Level Initial Setting Level A o
S S— ) -
Set input Check input type. Input Type: 5 o
specifications =
3
«Q
m
v Use the (&) and (@) ON/OFF HEF E
Set control Keys to select control: g 3
specifications O_':‘,/_OFF control PID control: P.d T
(oNoF). o
7]
¥ Check alarm type. Alarm 1 Type*: 2
Set alarm type
Press the (©) Key for at least 1 s.
= Operation Level A
Use the (») and . nn
(&) Keys to set the PVISP: o
SP to 100°C.
Confirm that Running
control is running. Stopped:  5£aP
Operation Level Use the (&) and .
P (%) Keys to set the Alarm Value 1: 20
\ 4 alarm value to
Set SP and alarm values 20°C.

Start operation Start operation.

* If the Controller is equipped with HB/HS alarm detection, the default setting for the Auxiliary Output 1
Assignment is for heater alarms. Therefore, the alarm 1 function is disabled and the Alarm 1 Type is not
displayed. To enable alarm 1, set an output assignment to alarm 1. For details, refer to 4-6-3 Assigned
Output Functions.

Uﬁ

@ Additional Information

If you go past the desired parameter, hold down the Key to move through the parameters in
reverse.
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4 Basic Operation

I Example 2

Input type:

Control method:  PID control

Alarm type: 2 (upper limit)
Alarm value 1: 30°C
Set point: 150°C

9 (T thermocouple, —200°C to 400°C)

PID constants found using auto-tuning (AT).

Setup Procedure

Power ON

!

Initial Setting Level
O E—

A4
( Set input )
specifications
A4
( Set control )
specifications

A 4

Set alarm type

 —

Operation Level

Set SP

Adjustment Level

AT execution

Uﬁ

(When PID control
is selected)

Operation Level

Set alarm value

y
Start operation

i
B

Power ON

An 5.ERR error will be displayed if
the power supply is turned ON
before the sensor is connected.

Operation Level

25| Pwisp
i

Press the (2 Key for at least 3 s.

Control stops.

- Initial Setting Level

Use the ®) and &)
Keys to select the
input type.

Use the (®) and
(&) Keys to select
PID control.

Check the
control period.

Check the
alarm type.

Input Type: g

ON/OFF control:  ahaF
PID control: Pid

Control Period

(Heat)

(Unit: Seconds) =
Alarm 1 Type*: c

Control starts.

l Press the (©) Key for at least 1 s.

7= Operation Level

Use the &) and (&)
Keys to set the SP
to 150°C.

PV/SP: 150
150

For PID, set P d.

It is recommended that 20 seconds
be set for a relay output and 2
seconds for an SSR voltage output.
When a linear current output is
used, the Control Period parameter
cannot be used.

1 Press the (2 Key (for less than 1 s).

~ Adjustment Level

Execute AT To execute 100%AT:  [FE-7]
’ GFF oL AT- indi ;
=1 To execute 40%AT:  [Fe- | The TUNE indicator will
To cancel AT: ZFF light during autotuning.

1 Press the (©) Key (for less than 1 s).

7~ Operation Level

3
Confirm that the c 5“ PV/SP
set point is 150°C. 150
Confirm that Running RN
control is running. Stopped StaPf
Use the (») and Alarm El
Keys to set the alarm Value 1
value to 30°C.

Start operation.

* If the Controller is equipped with HB/HS alarm detection, the default setting for the Auxiliary Output 1
Assignment is for heater alarms. Therefore, the alarm 1 function is disabled and the Alarm 1 Type is not
displayed. To enable alarm 1, set an output assignment to alarm 1. For details, refer to 4-6-3 Assigned

Output Functions.
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4 Basic Operation

4-3 Setting the Input Type

The Digital Controller supports four input types: resistance thermometer, thermocouple, infrared tem-
perature sensor, and analog inputs. Set the input type that matches the sensor that is used.

4-3-1 Input Type

=Y

@

The following example shows how to set a K thermocouple for —20.0 to o

500.0°C (input type 6). §

Operating Procedure _ - 5

1 Press the ©@ Key for at least 3 seconds to move from the Initial Setting Level 5

Operation Level to the Initial Setting Level. The CN-£ (Input || , A\ - | Input Type 3
Type) parameter will be displayed. G

2 Press the @) or (¥ Key to select 5 (K thermocouple at —20.0 to - n_ L 4
500.0°C). Lhe b

The default is 5 (5: K thermocouple at —200 to 1,300°C). = N

w

@ Additional Information g

Changes that are made with key operations are applied when the @ or @ Key is pressed. They %

are also applied if you do nothing for 3 seconds or longer.
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4 Basic Operation

List of Input Types

Specifications | Setvalue | Temperature range in °C | Temperature range in °F
Pt100 0 —200 to 850 ~300 to 1500
1 -199.9 to 500.0 -199.9 to 900.0
t;‘eeri'fg;r;‘; 2 0.0 to 100.0 0.010210.0
JPt100 3 ~199.9 to 500.0 ~199.9 to 900.0
4 0.0 to 100.0 0.0t0210.0
K _ —200 to 1300 ~300 to 2300
6 ~20.0 to 500.0 0.0 to 900.0
J 7 ~100 to 850 -100 to 1500
8 —20.0 to 400.0 0.0 to 750.0
T 9 —200 to 400 —300 to 700
5 10 -199.9 to 400.0 -199.9 to 700.0
= E 11 —200 to 600 —300 to 1100
g Thermocouple 12 ~100 to 850 -100 to 1500
e U 13 —200 to 400 ~300 to 700
E 14 ~199.9 to 400.0 ~199.9 to 700.0
N 15 —200 to 1300 —300 to 2300
R 16 0 to 1700 0 to 3000
S 17 0 to 1700 0 to 3000
B 18 0 to 1800 0 to 3200
C/W 19 0 to 2300 0 to 3200
PLII 20 0 to 1300 0 to 2300
10 to 70°C 21 010 90 0to 190
Infrared 60 to 120°C 22 0to0 120 0 to 240
Stznmsﬁrggz 115 o 165°C 23 Oto 165 0o 320
140 to 260°C 24 0 to 260 0 to 500
4 to 20 mA 25 One of the following ranges according to the scaling:
g Current input 0020 mA 26 1999 to 9999
£ -199.9 t0 999.9
E; 1105V 27 ~19.99 10 99.99
;c" Voltage input Oto5V 28 -1.999 to 9.999
0to 10V 29

The default is 5.

|E| Precautions for Correct Use

5.ERR (S.ERR: input error) flashes on the display if a sensor is not connected or if the connected
sensor is different from input type. Connect a sensor if one is not already connected.

\\//
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4 Basic Operation

4-4 Selecting the Temperature Unit

4-4-1 Temperature Unit

e Either °C or °F can be selected as the temperature unit.

e Set the temperature unit in the Temperature Unit (d-1/) parameter of the Initial Setting Level. The
defaultis L (°C).

¢ If you change the temperature unit, the units of temperature set values (e.g., the alarm values) will be
automatically converted.

The following procedure selects °C.

Operating Procedure

nun aunmesadwa] ay) Bunosies -

1 Press the Key several times in the Initial Setting Level to Initial Setting Level
display d-U/ (Temperature Unit). ,:,' - ,'_,' Temperature 4
~| Unit
L
2 Press the &) or @ Key to select °C. 11
The defaultis £ (°C). b
[:°C,F:°F =

wn ainesadwa] |-y
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4 Basic Operation

4-5 Selecting PID Control or ON/OFF
Control

Two control methods are supported: 2-PID control and ON/OFF control. Switching between 2-PID con-
trol and ON/OFF control is executed by means of the PID ON/OFF parameter in the initial setting level.
When this parameter is set to P d, 2-PID control is selected, and when set to oo, ON/OFF control, is
selected. The default is P d.

@ 2-PID Control
Use autotuning to set the PID constants, or set them manually.
For PID control, set the PID constants in the Proportional Band (F), Integral Time (=), and Derivative
Time () parameters.
For heating and cooling control, also set the Proportional Band (Cooling) (L -F), Integral Time
(Cooling) (£ -1), and Derivative Time (Cooling) (£ -d).
For details, refer to 4-7 Setting the Set Point (SP).

® ON/OFF Control
In ON/OFF control, the control output is turned ON when the process value is lower than the current
set point, and the control output is turned OFF when the process value is higher than the current set
point (reverse operation).
For details, refer to 4-8 Using ON/OFF Control.
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4 Basic Operation

4-6 Setting Output Specifications

4-6-1 Control Period

* Set the output periods (control periods). Though a shorter period provides

I~ 1] Control Period better control performance, it is recommended that the control period be set to

(Heating) 20 seconds or longer for a relay output to preserve the service life of the relay.

I~ I1| Control Period After the settings have been made in the initial setup, readjust the control

L 7| (Cooling) period, as required, by means such as trial operation.

¢ Set the control periods in the Control Period (Heating) and Control Period
(Cooling) parameters in the Initial Setting Level. The default is 20 seconds for
a relay output and 2 seconds for a voltage output (for driving SSR).

¢ The control periods are used only for PID control.

¢ The Control Period (Cooling) parameter is used only for heating/cooling
control.

¢ When control output is used as a linear current output, the Control Period

suoneayvads Inding bumes 9-v

parameter cannot be used. 4
4-6-2 Direct and Reverse Operation
AN
®
* Direct operation increases the manipulated variable whenever the process ;
gy Yy value increases. Reverse operation decreases the manipulated variable S
vy p P 3
whenever the process value increases. S
o
Manipulated variable Manipulated variable g_
A A o
100% 100%
0% > 0% >
«— A «— A _
Low Set Value  High Low Set Value  High
temperature temperature temperature temperature
Direct operation Reverse operation

For example, when the process value (PV) is lower than the set point (SP) in a
heating control system, the manipulated variable increases according to the
difference between the PV and SP. Accordingly, reverse operation is used in a
heating control system. Direct operation is used in a cooling control system, in
which the operation is the opposite of a heating control system. The Control
Output 1 Assignment is set to o (control output (heating)) for either direct or
reverse operation.

* Direct/reverse operation is set in the Direct/Reverse Operation parameter in

the Initial Setting Level. The default is o -F (reverse operation).
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In this example, direct/reverse operation, and control period
(heating) parameters are checked.

Direct/reverse operation = o - (reverse operation)

Control period (heating) = 20 (seconds)

Operating Procedure
* Setting the Control Period (Heating) Parameter

1 Press the Key several times in the Initial Setting Level to

Initial Setting Level

display LFP (Control Period (Heating)). = Control Period
E’l’_—ll (Heatlng)
2 Press the ®) or (¥) Key to set the value to 20. o
The default for a relay output is 20 seconds. L ﬂ”_'
cu

» Setting Direct/Reverse Operation

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display aREV (Direct/Reverse Operation). aR' F V| DirectReverse
SH-R Operation
2 Press the ®) or & Key to select o -F (Reverse Operation). -oC
The default is aR-R (Reverse Operation). ’-“'_',-__, ”F‘
on -

4-6-3 Assigned Output Functions

e Function assignments can be changed by changing the settings for control and auxiliary output
assignments.

e The default function assignments for each output are shown below.

e During tuning,* ensure that the power for the load (e.g., heater) is ON. If the power supply to the load
(e.g., heater) is not turned ON during tuning, tuning results will not be calculated correctly and it will
not be possible to achieve optimum control.

*  “Tuning” refers to the following functions: AT, adaptive control, automatic filter adjustment, and
water-cooling output adjustment.

Parameter name Display Initial status
Control Output 1 Assignment alk | Control output
(heating)
Control Output 2 Assignment (E5ED or ESED-B only) | alitc Not assigned.
Auxiliary Output 1 Assignment Sub | Alarm 171
Auxiliary Output 2 Assignment SuUkZ Alarm 2
Auxiliary Output 3 Assignment (ESED or ESED-B only) | 5ib3 Alarm 3

Auxiliary Output 4 Assignment (ESED or ES5ED-B only) | Sib4 Alarm 4

*1.  If the Digital Controller is equipped with HB/HS alarm detection, it is set by default to
detect heater alarms (HA). Therefore, the alarm 1 function is disabled and the Alarm 1
Type is not displayed. To enable alarm 1, set an output assignment to alarm 1. If the
Program Pattern parameter is changed to a setting other than OFF, Auxiliary Output 1
Assignment parameter is set as the program end output.

¢ Refer to page 6-80 and page 6-81 for the functions that can be assigned to the outputs.
e Each output is automatically initialized as shown below by changing the control mode between
standard and heating/cooling.
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Assigned Output Functions
Two Auxiliary Outputs (E5CD, E5ED, E5CD-B, or E5ED-B)

Parameter name Display Allocations
Standard Heating/cooling

Control Output 1 Assignment | alit | Control output (heating) Control output (heating)
Auxiliary Output 1 Assignment | 5tk !/ Alarm 171 Alarm 171

Aucxiliary Output 2 Assignment | 5iibc Alarm 2 Control output (cooling)
Four Auxiliary Outputs (E5ED or ES5ED-B)

. Without control output 2 With control output 2
Parameter name | Display - - - .
Standard Heating/cooling Standard Heating/cooling

Control Output 1 allk | Control output Control output Control output Control output
Assignment (heating) (heating) (heating) (heating)
Control Output 2 ok’ Not assigned. Control output
Assignment (cooling)
Auxiliary Output 1| 5lib I | Alarm 17 Alarm 1”1 Alarm 11 Alarm 11
Assignment

Auxiliary Output 2 | 5UGZ Alarm 2 Alarm 2 Alarm 2 Alarm 2
Assignment

Auxiliary Output 3 | 5467 Alarm 3 Alarm 3 Alarm 3 Alarm 3
Assignment

Auxiliary Output 4 | 5likH Alarm 4 Control output Alarm 4 Alarm 4
Assignment (cooling)

*1.  If the Digital Controller is equipped with HB/HS alarm detection, it is set by default to detect heater alarms
(HA). Therefore, the alarm 1 function is disabled and the Alarm 1 Type is not displayed. To enable alarm
1, set an output assignment to alarm 1. If the Program Pattern parameter is changed to a setting other
than OFF, Auxiliary Output 1 Assignment parameter is set as the program end output.

® Alarms
It will be specified in this section when an alarm must be assigned, i.e., when an alarm must be set
for the Control Output 1 or 2 Assignment parameters, or for the Auxiliary Output 1 to 4 Assignment
parameters. For example, if alarm 1 is set for the Control Output 1 Assignment parameter, then
alarm 1 has been assigned.

Assigning a work bit to either control output 1 or 2 or to auxiliary output 1 to 4 is also considered to

be the same as assigning an alarm. For example, if work bit 1 is set for the Auxiliary Output 1
Assignment parameter, then alarms 1 to 4 have been assigned.
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4 Basic Operation

Assign the control outputs and auxiliary outputs.
Control output 1: Control output (heating)
Control output 2: Control output (cooling)
Auxiliary output 1: Alarm 1
Auxiliary output 2: Alarm 2

Operating Procedure
¢ Setting Heating/Cooling Control
1 Press the Key several times in the Initial Setting Level to
display 5-HL (Standard or Heating/Cooling).

Initial Setting Level

Standard or
Heating/Cooling

2 Press the ®) or (¥) Key to set the parameter to H-[. =
The default is SENd (standard).

*  Use the following procedures to check the output assignments. The output
assignments are changed automatically when you change between stan-
dard and heating/cooling control. You do not have to set them.

¢ Setting Control Output 1

1 Press the Key several times in the Advanced Function
Setting Level to display olit ! (Control Output 1 Assignment).

Advanced Function Setting
Level

-~

Control Output

N
-
1 Assignment

-
U
-

D =~

2 Set the parameter to o (Control Output (Heating)).

)
The default is a (Control Output (Heating)). L

-
12

0 ~—~

¢ Setting Control Output 2

Advanced Function Setting

1 Press the Key several times in the Advanced Function
Setting Level to display al/t 2 (Control Output 2 Assignment).

Level

l__ll'_l’l'_- Z | Control Output
r _-| 2 Assignment
L 1
2 Setthe parameter to [ -a (Control Output (Cooling)). =1L
As soon as you select H-L (Heating/Cooling) for the Standard or|| M '—"7_ L
[

Heating/Cooling parameter, the setting of this parameter is
automatically changed to £ -a (Control Output (Cooling)).

* Setting Auxiliary Output 1

1 Press the Key several times in the Advanced Function

Advanced Function Setting

Level
Setting Level to display 5Ub ! (Auxiliary Output 1 Assignment).
[ N .
0401 ] Auxiliary Output
M 1 Assignment
2 Press the ®) or & Key to set the parameter to ALM I. CoIiL |
The default is ALM | (Alarm 1). L
ALM

If the Digital Controller is equipped with HB/HS alarm detection,

this parameter is set by default to HA (heater alarm).
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4 Basic Operation

e Setting Auxiliary Output 2

Advanced Function Setting

1 Press the Key several times in the Advanced Function Level

Setting Level to display 5UbZ (Auxiliary Output 2 Assignment).

] l_ll’_'ll_ Auxiliary Output
=TT 2 Assignment

2 Press the ®) or (¥) Key to set the parameter to AL M. -
The default is AL M2 (Alarm 2). -~

4-6-4 Auxiliary Output Opening or Closing in Alarm

e When "close in alarm" is set, the status of the auxiliary output is output unchanged. When "open in
alarm" is set, the status of the auxiliary output function is reversed before being output.

¢ Each auxiliary output can be set independently.

e These settings are made in the Auxiliary Output 1 to 4 Open in Alarm parameters (Advanced
Function Setting Level).

e The default is N-a: Close in Alarm.

suoneayvads Inding bumes 9-v

4
Auxiliary output - Indicators
LAV, Auxiliary output (SUB1 to SUB4)
Close in Alarm ON ON Lit
(N-o) OFF OFF Not lit
Open in Alarm ON OFF Lit
(N-L OFF ON Not it

e The alarm will turn OFF (i.e., the relay contacts will open) when power is interrupted and for about
two seconds after the power is turned ON regardless of the setting of the Auxiliary Output 1 to 4
Open in Alarm parameter.

wuely ul buiso| Jo BuiuadQ indinQ Ateyixny $-9-1
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4-7 Setting the Set Point (SP)

|
Operation Level The Operation Level is displayed when the power is turned ON. For the default
=11 setting, the No. 1 display shows the PV, the No. 2 display shows the SP, and the
(| No. 3 display (E5ED or E5ED-B only) shows the MV.
[y
L

The contents that is set in the PV/SP Display Screen Selection parameter in the
- ,' I’ Advanced Function Setting Level are displayed.
T For details, refer to 4-13-1 PV/SP Display Selections.

4-7-1 Changing the SP

¢ The set point cannot be changed when the Operation/Adjustment Protect parameter is set to 3. For
details, refer to 5-11 Using the Key Protect Level.

e To change the set point, press the (&) or (¥) Key in the PV/SP parameter (Operation Level) or for the
SP/SP (character display) display in the Operation Level, and set the desired set value. The new set
point is selected three seconds after you have specified the new value.

e Multi-SP can be used to switch between eight set points. For details, refer to 5-8 Using Event Inputs
for details.

In this example, the set point is changed from 0°C to 200°C.

Operating Procedure

1 Press the ® or (¥ Key in the Operation Level to set the SP to Operation Level
200°C. The default SP is 0°C. The default SP is 0°C.

Ly
=3
~J

My
C3
T3

@ Additional Information

¢ If there are a lot of digits in a numeric value, you can use the &9 (Shift Key) to select the digit to
change before you change the value of the digit.

Example: Changing 1,000°C to 1,200°C

71 bpress Key three times. Operation Level
The third digit will flash. I”"I
N~
1rr

I
I

2 Press the ® Key to set the value to 1200, OPeation Level
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4-8 Using ON/OFF Control

In ON/OFF control, the control output turns OFF when the temperature being controlled reaches the
preset set point. When the manipulated variable turns OFF, the temperature begins to fall and the con-
trol turns ON again. This operation is repeated over a certain temperature range. At this time, how
much the temperature must fall before control turns ON again is determined by the Hysteresis (Heating)
parameter. Also, what direction the manipulated variable must be adjusted in response to an increase
or decrease in the process value is determined by the Direct/Reverse Operation parameter.

4-8-1 ON/OFF Control

¢ Switching between 2-PID control and ON/OFF control is performed using the PID ON/OFF parameter
in the Initial Setting Level. When this parameter is set to P d, 2-PID control is selected, and when it is
set to oNofF, ON/OFF control is selected. The default is P d.

[041u0) 440/NO Buisn 8-y

® Hysteresis
* With ON/OFF control, hysteresis is used to stabilize operation when switching between ON and
OFF. The control output (heating) and control output (cooling) functions are set in the Hysteresis
(Heating) and Hysteresis (Cooling) parameters, respectively.

=

AN
* In standard control (heating or cooling control), the setting of the Hysteresis (Heating) parameter ®
in the Adjustment Level is used as the hysteresis regardless of whether the control type is heating o
control or cooling control. §
Reverse operation 5
Temperature =
i o
sp I/_\ o~ I~ J Hysteresis =2

o : : : : : Time

Heater ON OFF ON OFF I ON OFF ‘ ON
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4 Basic Operation

Parameters
Display Parameter Application Level
S-HL Standard or Specifying control | Initial Setting Level
Heating/Cooling method
CNEL PID ON/OFF Specifying control | Initial Setting Level
method
affEV Direct/Reverse Specifying control | Initial Setting Level
Operation method
L-dhb Dead Band Heating/cooling Adjustment Level
control
HHY5 Hysteresis (Heating) ON/OFF control Adjustment Level
CHYS Hysteresis (Cooling) ON/OFF control Adjustment Level

4-8-2 Settings
To execute ON/OFF control, set the Set Point, PID ON/OFF, and Hysteresis parameters.

Setting the PID ON/OFF Parameter

Confirm that the PID ON/OFF parameter is set to afaF in the Initial Set-
ting Level.

Operating Procedure

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display LNEL (PID ON/OFF). l'_—l"\l'_
The default is P d (PID control). B

-~

PID ON/OFF

-
l— -

2 Pressthe® or Key to set aNaF (ON/OFF control). YT
LINE

|
L

|1 g
DI\IEIF

Setting the SP

In this example, the set point is set to 200°C. The set value (i.e., the SP)
is shown at the bottom of the display.

Operating Procedure

1 Select PV/SP in the Operation Level. Operation Level

~ 5| pusp
H
2 Press the ®) or & Key to set the SP to 200. =
The default is 0. l__”#’
The new set value can be saved by pressing the @ Key, or it will cud

go into effect after 3 seconds has elapsed.
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4 Basic Operation

Setting the Hysteresis

Set the heating hysteresis to 2.0°C.

Operating Procedure

1 Press the Key several times in the Adjustment Level to Adjustment Level

display H45 (Hysteresis (Heating)).

_
-
-
-

| S’

(|

_
3
L

Hysteresis
I (Heating)

2 Press the &) or @ Key to set the hysteresis to 2.0.
The default is 1.0.
The new set value can be saved by pressing the @ Key, or it will
go into effect after 3 seconds has elapsed.

—
-—
—

_

-

)

)
=

L™

C3

[041u0) 440/NO Buisn 8-y

=

sbumes z-8-v
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4 Basic Operation

4-9 Determining PID Constants (AT,
Manual Setup)

4-9-1 AT (Auto-tuning)

e When AT is executed, the optimum PID constants for the set point at that time
are set automatically. A method (called the limit cycle method) for forcibly
changing the manipulated variable and finding the characteristics of the
control object is employed.

¢ Either 40% AT or 100% AT can be selected depending on the width of MV
variation in the limit cycle. In the AT Execute/Cancel parameter, specify At -2
(100% AT) or AL - ! (40% AT). To cancel AT, specify aFF (AT cancel).

¢ Only 100% AT can be executed for heating and cooling control.

e If the Heating/Cooling Tuning Method parameter is set to any value other than
0 (same as heating control), the PID constants are set automatically for both
heating control and cooling control.

¢ AT cannot be executed when control has stopped or during ON/OFF control.

e The results of autotuning are saved in the following parameters in the
Adjustment Level: Proportional Band (P), Integral Time (l), Derivative Time
(D), Proportional Band (Cooling) (C-P), Integral Time (Cooling) (C-I), and
Derivative Time (Cooling) (C-D). If the Adaptive Control parameter (RdPLt) in
the Initial Setting Level is set for automatic updating (AL/ta) or notification
(CNFa), the change will be reflected in set point response PID, disturbance
PID, and model parameters that give the system characteristics. (*For
information on adaptive control, refer to 5-3 Performing Adaptive Control.)

-
X
('

-
.l

PID Constants Updated for 2-PID Control
Adjustment Level

,'—' Proportional ,'_ -,’-’ Proportional
a0 Band an Band (Cooling)
L |Integral ,'_ = 1_ | Integral Time
] Time

233 (Cooling)

=
'
I

,:,’ Derivative Derivative Time
un Time wur| (Cooling)

4-24 E5CID Digital Temperature Controllers User’s Manual (H224)



4 Basic Operation

Model Parameters and PID Constants Updated for Adaptive Control
Adjustment Level

=Y
— — ©
':“U = ,’-’ SP Response ,_-,' - ,'-’ Disturbance Proportional Band 9
Proportional 2
8.0 gy 8.0 o
3
e — - 3
':,,-' = _ | SPResponse ,_-,' = o_ | Disturbance Integral Time a
Integral Time b}
233 " 233 5
S
':“U - ,_-,’ SP Response ,_-,' - ,_-,' Disturbance Derivative Time z_
un Derivative Time un 5
- (/]
L . >
Initial Setting Level A
=
M _ 11/ M _ Z NI S
U1V Inodel Creation| ' 1 L1V [Model Creation 5
I [PV Amplitude 7/|ON Time @
=
M _ M/ M_~-LC 2

FEZ 10V \Mogel Creation| ' 1 LT \Model Creation

I1.I1 MV Amplitude /|OFF Time
4
® AT Operations

AT is started when either At -2 (100% AT) or AE - | (40% AT) is specified for the AT Execute/Cancel »
©
parameter. X
I - . . >
The [TUNE| indicator will light during execution. -
L - . >
Only the Communications Writing, RUN/STOP, AT Execution/Cancel, and Program Start 5
parameters can be changed during AT execution. Other parameters cannot be changed. g’
3
«

® AT Calculated Gain
Sets the gain used when calculating the PID constants in autotuning. When emphasizing rapid
response, decrease the set value. When emphasizing stability, increase the set value.

® AT Hysteresis
The AT Hysteresis parameter sets the hysteresis when switching ON and OFF for the limit cycle
operation during auto-tuning.

® Limit Cycle MV Amplitude

The Limit Cycle MV Amplitude parameter sets the MV amplitude for limit cycle operation during

auto-tuning.

*  This setting is disabled for 100% AT.

40% AT

e The width of MV variation in the limit cycle can be changed in the Limit Cycle MV Amplitude
parameter, but the AT execution time may be longer than for 100% AT. The limit cycle timing
varies according to whether the deviation (DV) at the start of auto-tuning execution is less than

10% FS.
Deviation > 10% FS limit Deviation < 10% FS limit
PV Cycle PV Cycle
Manipulated value amplitude: 40% Manipulated value amplitude: 40%

SP &---- - SP &= —

1 1
Deviation: : : Deviation: :
10%FS 1 10% FS !
1 1 1 1
l l » Time l l » Time
AT started AT ended AT started AT ended
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4 Basic Operation

100% AT
e QOperation will be as shown in the following diagram, regardless of the deviation (DV) at the start
of AT execution. To shorten the AT execution time, select 100% AT.

PV Limit Cycle MV
Amplitude 100%

SP &

Y Y > Time
AT started AT ended
* The Limit Cycle MV Amplitude parameter is disabled.

The 100% autotuning is executed.

Operating Procedure

1 Press the (@ Key several times in the Adjustment Level to dis- Adjustment Level

play Rt (AT Execute/Cancel). ,':,' ;'_' AT Execute/
cr| Cancel

()

2 Press the ®) or & Key to select AL -2 (100% AT execute).
* The indicator will light during autotuning.

Cl
1
At

-
e
M

|
(W]

3 When AT ends, the AT Execute/Cancel parameter is set to oF F. | Adiustment Level

1
"1 | AT Execute/
AFF Cancel

|E| Precautions for Correct Use

To execute autotuning, you must set the RUN/STOP parameter to RUN (default: RUN) and the
PID ON/OFF parameter to PID (default: PID). If the RUN/STOP parameter is set to STOP or the

PID ON/OFF parameter is set to ON/OFF, the settings for the AT Execute/Cancel parameter will
not be displayed.

Supplemental Information on AT Operation
¢ Perform AT with the control set point set and the power supply to the output side (e.g., heater)
turned ON.

* You can start AT from any current temperature.

@ Additional Information

¢ PID Constants
When control characteristics are already known, PID constants can be set directly to
adjust control. The PID constants are set in the following parameters in the Adjustment
Level: Proportional Band (P), Integral Time (l), Derivative Time (D), Proportional Band
(Cooling) (C-P), Integral Time (Cooling) (C-l), and Derivative Time (Cooling) (C-D).

¢ Integral/Derivative Time Unit
If the results of executing AT give a derivative time (D) of less than 10 seconds, we

recommend that you set the Integral/Derivative Time Unit parameter (Advanced Setting
Level) to 0.1 seconds and perform AT again.
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4 Basic Operation

4-9-2 RT (Robust Tuning) (Use with AT)

® When AT is executed with RT selected, PID constants are automatically set
that make it hard for control performance to deteriorate even when the
characteristics of the controlled object are changed.
® RT can be set in the Advanced Function Setting Level when PID control has
been set.
® The RT mode cannot be selected while an analog input is set.
® Selecting the RT mode in the following cases will help to prevent hunting from
occurring.
¢ When the set temperature is not constant and is changed in a wide range
* When there are large variations in ambient temperatures due to factors such
as seasonal changes or differences between day and night temperatures
* When there are large variations in ambient wind conditions and air flow
* When heater characteristics change depending on the temperature
e When an actuator with disproportional I/O, such as a phase-control-type
power regulator, is used
e When a rapidly heating heater is used
e When the control object or sensor has much loss time
* When hunting occurs in normal mode for any reason
*  PID constants are initialized to the factory settings by switching to RT
mode.
*  When the RT mode is selected, the Integral/Derivative Time Unit pa-
rameter changes to 0.1 s.

——
>
=

(dnyas [enuepy ‘1v) siueisuo) aid Bululwieleq 6-v

=

(LV yum esn) (Bulungy 1snqoy) 1Y 2-6-
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4 Basic Operation

® RT Features
¢ Even when hunting occurs for PID constants when AT is executed in normal mode, it is less likely

to occur when AT is executed in RT Mode.

Temperature Temperature

Much hunting occurs. Hunting is reduced.

Set value Set value

A . A
Start of control Time Start of control

e When the temperature (PV) falls short of the set point for the PID constants when using AT in
normal mode, executing AT in RT Mode tends to improve performance.

Time

Temperature Temperature
Set value Set value
" Ti " T'm:
Start of control ime Start of control :

¢ When the manipulated variable (MV) is saturated, the amount of overshooting may be somewhat
higher in comparison to PID control based on AT in normal mode.

This procedure selects RT mode.

Operating Procedure

1 Press the Key several times in the Advanced Function fg\‘/’;ﬂced Function Setting
Setting Level to display Pt (RT: robust tuning).
I
[y RT
5FF
2 Press the ®) or ¥ Key to select alN (RT ON). T
The default is aF F. A=
Ell"\l’
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4 Basic Operation

4-9-3 Manual Setup

Individual PID constants can be manually set in the Proportional Band, Integral Time, and Derivative
Time parameters in the Adjustment Level.

In this example, the Proportional Band parameter is set to 10.0, the Inte-
gral Time parameter to 250, and the Derivative Time parameter to 45.

Operating Procedure
e Setting the Proportional Band

1 Press the Key several times in the Adjustment Level to Adjustment Level

(dnyas [enuepy ‘1v) siueisuo) aid Bululwieleq 6-v

display the P (Proportional Band) parameter. 1':' Proportional
=3y Band
2 Press the ®) or & Key to set the value to 10.0. o
The default settings are as follows: ”_’I o
» Temperature input (°C or °F): 8.0 . 4
¢ Analog input (%FS): 10.0
¢ Setting the Integral Time
- IS
1 Press the Key several times in the Adjustment Level to Adjustment Level &
display the . (Integral Time) parameter. L_ | Integral Time =
£33 g
—_— S
w
2 Press the ®) or & Key to set the value to 250. - %
The default settings are as follows: L
Pe=th}

* Integral/Derivative Time Unit of 1 s: 233
e Integral/Derivative Time Unit of 0.1 s: 233.0

e Setting the Derivative Time

1 Press the Key several times in the Adjustment Level to Adjustment Level

display the d (Derivative Time) parameter. 1| Derivative Time

/
!
r
]

g

2 Press the® or Key to set the value to 45. |
The default settings are as follows:

¢ Integral/Derivative Time Unit of 1 s: 40
¢ Integral/Derivative Time Unit of 0.1 s: 40.0

% Additional Information

¢ Proportional Action
When PID constants | (integral time) and D (derivative time) are set to 0, control is executed
according to proportional action. As the default, the center value of the proportional band
becomes the set point.
* Related parameter: Manual Reset Value (Adjustment Level)

¢ Integral/Derivative Time Unit
If the results of executing AT give a derivative time (D) of less than 10 seconds, we
recommend that you set the Integral/Derivative Time Unit parameter (Advanced Setting Level)
to 0.1 seconds and perform AT again.
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4 Basic Operation

When P (Proportional Band) Is Adjusted

Increased

Set
value

The curve rises gradually, and a long stabilization time
is created, but overshooting is prevented.

Decreased

Set
value

Overshooting and hunting occur, but the set value is
quickly reached and the temperature stabilizes.

When | (Integral Time) Is Adjusted

Set
value

It takes a long time to reach the set point.
It takes time to achieve a stable state, but

Increased overshooting, undershooting, and hunting are reduced.
Overshooting and undershooting occur.
SN\ o/~~- | Hunting occurs.
Decreased The Digital Controller starts up faster.

When D (Derivative Time) Is Adjusted

Overshooting, undershooting, and stabilization times

S = are reduced, but fine hunting occurs on changes in the
Increased curve itself.
Overshooting and undershooting increase, and it takes
?;Le" TN\ T/ time to return to the set point.
Decreased
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4-10 Alarm Outputs

4 Basic Operation

e Alarms are output from auxiliary outputs. For relay outputs or voltage outputs (for driving SSRs),
alarms can also be used by setting the Control Output 1 Assignment or Control Output 2 Assignment
parameter to any of the alarms from alarm 1 to 4. The alarm output condition is determined by a
combination of the alarm type, alarm value, alarm hysteresis, and the standby sequence. For details,
refer to 4-11 Alarm Hysteresis.

e This section describes the Alarm Type, Alarm Value, Upper-limit Alarm and Lower-limit Alarm

parameters.

4-10-1 Alarm Types

-
-

-
-

)=
=
——

——
0
.‘—
=
-

My

——
~
|‘ —
[
U]

—~
-—

-
I

_
<
==
[
pul)

Alarm 1 Type

Alarm 2 Type .

Alarm 3 Type

* Set the alarm type independently for each alarm in the Alarm 1 to 4 Type

parameters in the Initial Setting Level.

¢ The alarms that can be set are listed in the following table.
* You can use an LBA (12) only for alarm 1.

If the Controller is equipped with HB/HS alarm detection, the default setting for

the Auxiliary Output 1 Assignment is for heater alarms. Therefore, the alarm 1
function is disabled and the Alarm 1 Type is not displayed. To use alarm 1, set

on page 4-16.)

Alarm 4 Type

an output assignment to alarm 1. (Refer to 4-6-3 Assigned Output Functions

Set
value

Alarm type

Alarm output operation

When alarm value

X is positive

When alarm value
X is negative

Description of function

Alarm function
OFF

Output OFF

No alarm

Upper- and
lower-limit*1

ON

OFF PV
SP

*2

Set the upward deviation in
the set point for the alarm
upper limit (H) and the
lower deviation in the set
point for the alarm lower
limit (L). The alarm is ON
when the PV is outside this
deviation range.

Upper-limit

ON
OFF PV
S

ON
OFF PV

Set the upward deviation in
the set point by setting the
alarm value (X). The alarm
is ON when the PV is higher
than the SP by the
deviation or more.

Lower-limit

ON
OFF PV

ON
OFF PV

Set the downward deviation
in the set point by setting
the alarm value (X). The
alarm is ON when the PV is
lower than the SP by the
deviation or more.
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4 Basic Operation

Alarm output operation

Set . .
value Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
4 Upper- and on —LLlH|e— *3 Set the upward deviation in
lower-limit range*1 | oFr = PV the set point for the alarm
upper limit (H) and the
lower deviation in the set
point for the alarm lower
limit (L). The alarm is ON
when the PV is inside this
deviation range.
5 Upper- and L | H|— *4 A standby sequence is
.. . ON
lower-limit with OFF = PV added to the upper- and
standby lower-limit alarm (1).*6
sequence*1 5
6 Upper-limit with — | X [— — X |— A standby sequence is
standby sequence 8EF S|P PV 8EF —— PV added to the upper-limit
alarm (2).*6
7 Lower-limit with —| X [4— —_ X [— A standby sequence is
standby sequence 8EF S|P PV gII;‘F -~ pv | added to the lower-limit
alarm (3).*6
8 Absolute-value on |_ X on - X = The alarm will turn ON if the
upper-limit OFF — PV | OFF — PV process value is larger than
the alarm value (X)
regardless of the set point.
9 Absolute-value X - - The alarm will turn ON if the
lower-limit 8EF s PV 8':F _| (|) pv | process value is smaller
than the alarm value (X)
regardless of the set point.
10 Absolute-value X - = A standby sequence is
upper-limit with SEF l— pV 8EF —pV added to the absolute-value
standby sequence upper-limit alarm (8).*6
11 Absolute-value X —-x - A standby sequence is
lower-limit with ore I | |9 = l pv | added to the absolute-value
standby sequence lower-limit alarm (9).*6
12 LBA (alarm 1 type *7
only)
13 PV change rate *8
alarm
14 SP absolute-value X - X = This alarm type turns ON
upper-limit alarm 8EF (|)- sp 8II;IF —sp the alarm when the set
point (SP) is higher than the
alarm value (X).
15 SP absolute-value X X - This alarm type turns ON
lower-limit alarm 8EF s SP 8'I;IF _| (|) sp | the alarm when the set
point (SP) is lower than the
alarm value (X).
16 MV absolute-value | Standard Control Standard Control | This alarm type turns ON

upper-limit alarm*9

OFF

= X =]

ON

o
MV
0

OFF MV
0

Heating/Cooling
Control (Heating
MV)

ON X "|:
OFF MV
0

Heating/Cooling
Control (Heating
MV)

Always ON

the alarm when the
manipulated variable (MV)
is higher than the alarm
value (X).
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*2

*3

*4

*5
*6
*7

*8
*9

4 Basic Operation

Alarm output operation

Set — .
value Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
17 MV absolute-value | Standard Control Standard Control This alarm type turns ON

lower-limit alarm*9

the alarm when the
manipulated variable (MV)
is lower than the alarm

ON :l X =
OFF MV

0

Heating/Cooling
Control (Cooling
MV)

= X =]

ON
OFF MV
0

Heating/Cooling
Control (Cooling
MV)

value (X).

Always ON

With set values 1, 4, and 5, the upper- and lower-limit values can be set independently for each alarm

type, and are expressed as “L” and “H.”
Set value: 1 (Upper- and lower-limit alarm)

Case 1 Case 2 Case 3 (Always ON)
| | | | | | H<0,L<O0
L H SP SP L H H SP L
H<0,L>0 H>0,L<0 b H<0,L>O
H <1 Hi> I || IH =1L
H L SP
H>0,L<0
| | Hl < L]
SP H L
Set value: 4 (Upper- and lower-limit range)
Case 1 Case 2 Case 3 (Always OFF)
S —— S —— |— H<0,L<0
L HSP SP L H H SP L
H<0,L>0 H>0,L<0 —| H<0,L>0
Hl < 1L Hl > 1L | IHI= 1L
H L SP
|_ H>0,L<0
] Hl < IL|
SP H L

Set value: 5 (Upper- and lower-limit alarm with standby sequence)
e For the upper- and lower-limit alarms in cases 1 and 2 above, the alarm is always OFF if

upper- and lower-limit hysteresis overlaps.
¢ In case 3, the alarm is always OFF.

Set value: 5 (Upper- and lower-limit alarm with standby sequence)
* The alarm is always OFF if upper- and lower-limit hysteresis overlaps.

Refer to Standby Sequence Reset on page 6-65
sequence.

Refer to 5-15-1 Loop Burnout Alarm (LBA).

Refer to PV Change Rate Alarm on page 4-35.

for information on the operation of the standby

When heating/cooling control is performed, the MV absolute-value upper-limit alarm functions only for
the heating operation and the MV absolute-value lower-limit alarm functions only for the cooling

operation.
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4 Basic Operation

4-10-2 Alarm Values

¢ Alarm values are indicated by “X” in the table on the previous page. When the
Alarm Lower upper and lower limits are set independently, “H” is displayed for upper limit
Limit Value values, and “L” is displayed for lower limit values.
¢ To set the alarm value upper and lower limits for deviation, set the upper and
lower limits in each of the Alarm 1 to 4 Upper Limit, and Alarm 1 to 4 Lower
Limit parameters in the Operation Level.

1
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——
u
|‘~

-

——
(n

~
~
-~

~

Alarm Upper
Limit Value
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1
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1
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This procedure sets alarm 1 as an upper-limit alarm. The alarm is output when the process value (PV)
exceeds the set point (SP) by 10°C. (In this example, the temperature unit is °C.)
This procedure sets the Alarm 1 Type parameter to 2 (upper alarm) and the Alarm 1 parameter to 10.

Operating Procedure
*Selecting the Alarm 1 Type

1 Press the Key several times in the Initial Setting Level to Initial Setting Level
display ALLt ! (Alarm 1 Type).* 'E,l,l_ ‘l: 'l Alarm 1 Type
c
2 Press the ®) or @ Key to set the set value to 2. ST
The default is 2 (upper-limit alarm). ML L ['
C
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e Setting the Alarm Value

4 Basic Operation

1 Press the Key several times in the Operation Level to

display AL - ! (Alarm Value 1).

Operation Level

-l

I _
L

-—
-

£Y ——

Alarm Value 1

2 Press the ®) or (¥) Key to set the set value to 10.

The default is 10.

-
U

—=
'

——

-
-

1
(IR

* If the Controller is equipped with HB/HS alarm detection, the default setting for the Auxiliary Output 1
Assignment is for heater alarms. Therefore, the alarm 1 function is disabled and the Alarm 1 Type is not
displayed. To enable alarm 1, set an output assignment to alarm 1. For details, refer to 4-6-3 Assigned

Output Functions on page 4-16.

® PV Change Rate Alarm

The change width can be found for PV input values in any set period. Differences with previous
values in each set period are calculated, and an alarm is output if the result exceeds the alarm
value. The PV rate of change calculation period can be set in units of 50 ms.
If a positive value is set for the alarm value, the PV will operate as a change rate alarm in the rising
direction. If a negative value is set, the PV will operate as a change rate alarm in the falling direction.

El Precautions for Correct Use

If a shorter PV rate of change calculation period is set, outputs set for the PV change rate alarm
function may repeatedly turn ON and OFF for a short period of time. It is therefore recommended
that the PV change rate alarm be used with the alarm latch turned ON.

PV

Time

Alarm value
0

v\PV change width for PV rate

ON

Alarm function -2

of change calculation period
1
| ON

OFF

Parameter name

Setting range Unit Default

PV Rate of Change
Calculation Period

1t0 999 Sampling cycle 20(1s)
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4 Basic Operation

® SP Alarms
You can set an SP absolute-value upper-limit or SP absolute-value lower-limit alarm for the set point
(SP).
The alarm point is set in the corresponding alarm value parameter. The Alarm SP Selection
parameter is used to specify the alarm for either the ramp SP or the target SP.
The corresponding alarm hysteresis setting is also valid.

SP absolute-value upper-limit alarm SP absolute-value lower-limit alarm
Example: Example:
ON ON
OFF — SP OFF = SP
Upper-limit alarm Lower-limit alarm
point (e.g., 100°C) point (e.%, 100°C)
Alarm value (e.g., 100°C) Alarm value (e.g., 1T)O°C)
The alarm output is ON while the SP is equal to or The alarm output is ON while the SP is equal to or
higher than the set value. lower than the set value.
® MV Alarms

You can set an MV absolute-value upper-limit or MV absolute-value lower-limit alarm for the

manipulated value (MV).
The alarm point is set in the corresponding alarm value parameter. The corresponding alarm

hysteresis setting is also valid.

MV absolute-value upper-limit alarm MV absolute-value lower-limit alarm
Example for Standard Control: Example for Standard Control:
ON ON
OFF = MV OFF = \%
Upper-limit alarm Lower-limit alarm
point (e.g., 80%) point (e.g., 20%)
Alarm value (e.g., 80%) Alarm value (e.g., 2?)%)
The alarm output is ON while the MV is equal to or The alarm output is ON while the MV is equal to or
higher than the set value. lower than the set value.
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4 Basic Operation

4-11 Alarm Hysteresis

¢ The hysteresis of alarm outputs when alarms are switched ON/OFF can be set as follows:

Upper-limit alarm Lower-limit alarm

Alarm hysteresis Alarm hysteresis
ON ON

A LD

OFF + OFF Y
Alarm value Alarm value

e Alarm hysteresis is set independently for each alarm in the Alarm 1 to 4 Hysteresis parameters (Initial

Setting Level).
e For all alarms except for MV alarms, the default is 0.2 (°C/°F) for temperature inputs and 0.02% FS
for analog inputs. The default is 0.50(%) for MV alarms.

S1Sala)sAH wlely LL-v

4-11-1 Standby Sequence

¢ The standby sequence can be used so that an alarm will not be output until the process value leaves
the alarm range once and then enters it again.

e For example, with a lower-limit alarm, the process value will normally be below the set point, i.e.,
within the alarm range, when the power supply is turned ON, causing an alarm to be output.
If the lower-limit alarm with a standby sequence is selected, an alarm will not be output until the pro-
cess value increases above the alarm set value, i.e., until it leaves the alarm range, and then falls
back below the alarm set value.

=

aouanbag Agpuels |-} |-

® Restart
¢ The standby sequence is canceled when an alarm is output. It is, however, restarted later by the

Standby Sequence Reset parameter (Advanced Function Setting Level). For details, refer to the
Standby Sequence Reset parameter in Section 6 Parameters.
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4-11-2 Alarm Latch

e The alarm latch can be used to keep the alarm output ON until the latch is canceled regardless of the
temperature once the alarm output has turned ON.

Any of the following methods can be used to clear the alarm latch.
e Turn OFF the power supply. (The alarm latch is also cleared by switching to the Initial Setting
Level, Communications Setting Level, Advanced Function Setting Level, or Calibration Level.)
¢ Use the PF Key.
¢ Use an event input.
For details on setting the PF Key, refer to 5-21 Setting the PF Key. For details on setting events, refer to
5-8 Using Event Inputs.

® Summary of Alarm Operation
The following figure summarizes the operation of alarms when the Alarm Type parameter is set to
"lower-limit alarm with standby sequence" and “close in alarm" is set.

Alarm type: Lower-limit alarm with standby sequence

4

Alarm value »

» Time
Standby sequence
canceled 1 ON
Alarm OFF
1 - OoN
Output OFF
Parameters
Display Parameter Description Level
ALH%k Alarm 1 to 4 Hysteresis Alarm Initial Setting Level
RESE Standby Sequence Alarm Advanced Function
Setting Level
* %= 1{toH
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4-12 Using Heater Burnout (HB) and
Heater Short (HS) Alarms

These functions are supported for models that detect heater burnout (HB) and heater short (HS)
alarms.

4-12-1 HB Alarm

® What Is an HB Alarm?
An HB alarm is detected by measuring the heater current with a current transformer (CT) when the
control output is ON. If the measured heater current is lower than the setting of the Heater Burnout
Detection Current parameter, an alarm is output.

Temperature Input
Temperature sensor ESCID

—Nh——

Current value

------- » Auxiliary output
(assigned to an HB alarm)

Voltage output (for driving SSR)

SSR

Heater burnout

e This alarm cannot be used for the cooling control output.

* The default setting for the Auxiliary Output 1 Assignment is for heater alarms. Therefore, the alarm 1
function is disabled and the Alarm 1 Type is not displayed. You can use the output assignment
parameters to change the alarm output location. For details, refer to 4-6-3 Assigned Output
Functions on page 4-16.

* You can use an integrated alarm to output an OR of alarms 1 to 4 and the other alarms. For details
on the integrated alarm, refer to 5-13 OR Output of Alarms on page 5-49.

® Parameters

Parameter No. 1 display Value No. 2 display Level
HB ON/OFF Hhl! OFF or ON (default: ON) ofF, ol Advanced Function
Heater Burnout HbL OFF or ON (default: OFF) afF, al Setting Level
Latch
Heater Burnout HuH 0.1 t0 50.0 A (default: 0.1 A) | 0.1 to 50.0
Hysteresis
Heater Burnout Hb | 0.0 to 50.0 A (default: 0.0 A) | 0.0 to 50.0 Adjustment Level

Detection 1 or 2
(alarm current)

Heater Currenttior | LE | 0.0t0 55.0 A 0.0to 55.0

2 Value Monitor LEC

Auxiliary Output 1 | 5iik {to 5ifbY | HB: HB alarm or HA: Heater | Hh or HA Advanced Function
to 4 Assignment alarm Setting Level
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4 Basic Operation

1 1 1
N L Toff

ON

Control output (heating)

OFF
In the above diagram, power is considered to be ON (normal) if the heater current is greater than
Hhb | (Heater Burnout Detection Current) during the Ton interval. The HB alarm will be OFF in this
case. If the heater current is less than Hb { (Heater Burnout Detection Current) during the Ton
interval, the HB alarm will turn ON. Heater burnout is not detected if the ON time (Ton) for the
control output for heating is 100 ms or less (30 ms or less if the control period is 0.1 or 0.2 s).
Heater burnouts are not detected in the following cases.

e Turn ON the heater power supply simultaneously or before turning ON the E5[1D power supply. If
the heater power supply is turned ON after turning ON the E5[ 1D power supply, the HB alarm will
be output.

e Control will be continued even when there is an HB alarm.

e The rated current may sometimes differ slightly from the actual current flowing to the heater.
Check the current value in an actual operating state in the Heater Current Value 1 Monitor
parameter.

¢ If there is little difference between the current in normal and abnormal states, detection may be
unstable. To stabilize detection, set a current difference of at least 1.0 A for heaters lower than
10.0 A, and at least 2.5 A for heaters of 10.0 A or higher. If the heater current is too low, loop the
load line several times through a CT, as shown in the following diagram. Looping it through once
will double the detected current.

Load line

N g

) Normal current value + Burnout cur
Bl Heater Burmout Detection 1/2 set value = (Normal current value + Burnout current value) x Number of turns

2

|E| Precautions for Correct Use

Due to UL Listing requirements, use the E54-CT1L or E54-CT3L Current Transformer with the
factory wiring (internal wiring). Use a UL category XOBA or XOBA7 current transformer that is
UL Listed for field wiring (external wiring) and not the factory wiring (internal wiring).

® Operating Procedure

Set the HB ON/OFF parameter in the Advanced Function Setting Level,
and set the Heater Burnout Detection 1 parameter in the Adjustment
Level.

Heater Burnout Detection 1 = 2.5

Operating Procedure
¢ Checking the HB ON/OFF Parameter Setting

Advanced Function Setting

1 Press the Key several times in the Advanced Function Level

Setting Level to display Hbl! (HB ON/OFF).

-
g
(ot

/| HB ON/OFF

-
-
U
[ g

o
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2 Check to see if the set value is ol (enabled, default). !

e Checking the Heater Current

1 Press the Key several times in the Adjustment Level to

display Lt ! (Heater Current 1 Value Monitor). ‘l:'l: ! Heater Current 1
r | Value Monitor
RN
2 Check the heater current from the CT input that is used to L
detect heater burnout. L Ln L
[N

The monitoring range is 0.0 to 55.0 A.
e Setting Heater Burnout Detection

1 Press the Key several times in the Adjustment Level to Adjustment Level

suuely (SH) Hoys JejesH pue (gH) inouing isjesy buisn gL-p

display Hb ! (Heater Burnout Detection 1). HE 1| Heater Burnout
" | Detection 1
[N
2 Press the &) or (@ Key to set the set value to 2.5 YT 4
Refer to 4-12-4 Calculating Detection Current Values when you set & Ll;, !
the value. c.5
N
N
n
I
4-12-2 HS Alarm >
)
3

® What Is an HS Alarm?
An HS alarm is detected by measuring the heater current with a current transformer (CT) when the
control output is OFF. If the measured heater current is higher than the setting of the HS Alarm
parameter, an alarm is output.
Temperature sensor e

—Nh——

Current value

------- > Auxiliary output
(assigned to an HS alarm)

Voltage output (for driving SSR)

SSR

Control .° utput Power to heater HS alarm output
(heating)
OFF Yes (HS alarm) ON
No (normal) OFF

This alarm cannot be used for the cooling control output. With the default settings, the HS alarm is
output on auxiliary output 1. You can use the output assignment parameters to change the output.
You can use an integrated alarm to output an OR of alarms 1 to 4 and the other alarms. For details
on the integrated alarm, refer to 5-13 OR Output of Alarms.

E5CID Digital Temperature Controllers User’s Manual (H224) 4-41



4 Basic Operation

® Parameters

Parameter No. 1 display Value No. 2 display Level
HS Alarm Use HaU OFF or ON ofF, ol Advanced Function
(default: ON) Setting Level
HS Alarm Latch HSL OFF or ON oFF, ol
(default: OFF)
HS Alarm Hysteresis | H5H 0.1t050.0 A 0.1t050.0
(default: 0.1 A)
HS Alarm 1 (alarm H5 0.0t0 50.0 A 0.0 t0 50.0 Adjustment Level
current) (default: 50.0 A)
Leakage Current 1 LLR 0.0to 55.0 A 0.0t0 55.0
Monitor
Aucxiliary Output 1 to 4 | 5lk  to SUELY HS: HS alarm or | H5 or HA Advanced Function
Assignment HA: Heater alarm Setting Level

ON

Control output (heating)

OFF
In the above diagram, power is considered to be OFF (normal) if the leakage current is less than
H5 | (Heater Short Detection Current) during the Toff interval. The HS alarm will be OFF in this case.
If the leakage current is greater than H5 ! (Heater Short Detection Current) during the Toff interval,
the HS alarm will turn ON. Heater short are not detected if the OFF time (Toff) for the control output
for heating is 100 ms or less (38 ms or less if the control period is 0.1 or 0.2 s). Heater shorts are not
detected in the following cases.
e Control will be continued even when there is an HS alarm.
e The rated current may sometimes differ slightly from the actual current flowing to the heater.
Check the current value in an actual operating state in the Leakage Current Value 1 Monitor
parameter.

Set the HS Alarm Use parameter to ON in the Advanced Function Set-
ting Level and set the HS Alarm 1 parameter in the Adjustment Level.
This procedure sets the HS Alarm 1 parameter to 2.5.

Operating Procedure
e Setting the HS Alarm Use Parameter

Advanced Function Setting

1 Press the (@ Key several times in the Advanced Function Set- Lovel

ting Level to display H5U (HS Alarm Use).

HS Alarm Use

2 Check to see if the set value is o/ (enabled, default).
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e Setting the Leakage Current Value Monitor

1

Press the (@ Key several times in the Adjustment Level to dis- Adjustment Level

play LLR ! (Leakage Current 1 Value Monitor). ll_ :'_-:"7 'I Leakage Current 1
m | Value Monitor
RN
2 Check the leakage current from the CT input that is used to O
detect heater short. L , ,I_’
[N

The monitoring range is 0.0 to 55.0 A.

e Setting Heater Short Alarm Detection

1

Press the (@ Key several times in the Adjustment Level to dis- Adjustment Level

play H5 ! (HS Alarm 1). l"l“_:l l’ HS Alarm 1
con
2 Press the &) or (@ Key to set the set value to 2.5 T
Refer to 4-12-4 Calculating Detection Current Values when you set et
the value. c.a

If there is little difference between the current in normal and abnormal states, detection may be
unstable. To stabilize detection, set a current difference of at least 1.0 A for heaters lower than
10.0 A, and at least 2.5 A for heaters of 10.0 A or higher. If the heater current is too low, loop the
load line several times through a CT, as shown in the following diagram. Looping it through once
will double the detected current.

Load line

N\

@ HS Alarm 12 set value = (Leakage current value (output OFF) + HS current value) x Number of turns

Mler 2

El Precautions for Correct Use

Due to UL Listing requirements, use the E54-CT1L or E54-CT3L Current Transformer with the
factory wiring (internal wiring). Use a UL category XOBA or XOBA7 current transformer that is
UL Listed for field wiring (external wiring) and not the factory wiring (internal wiring).

4-12-3 Installing Current Transformers (CT)

e CTs can be used for the heater burnout (HB) and heater short (HS) alarms.
For the E5CD, connect the CT in advance to terminals 16 and 17 (CT1). For the E5CD-B, connect
the CT in advance to terminals 21 and 22 (CT1). For the E5ED, connect the CT in advance to termi-
nals 19 and 20 (CT1). For the ESED-B, connect the CT in advance to terminals 25 and 26 (CT1).
Then pass the heater power line through the hole in the CT. For specifications, models, and dimen-
sions of the CTs that can be used with the Digital Controller, refer to A-2 Current Transformer (CT).
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4-12-4 Calculating Detection Current Values

Calculate the set value using the following equation:

Normal current value + Burnout current value
2

Heater Burnout Detection 1 set value =

Leakage current value (output OFF) + HS current value
2

e To set the current for heater burnout when two or more heaters are connected through the CT, use
the value from when the heater with the smallest current burns out. If all of the heaters have the same
current, use the value from when any one of them burns out.

HS Alarm 1 set value =

(Normal current value + Burnout current value) x Number of turns
2

Example: Heater Bumout Detection 1 set value =

¢ Make sure that the following conditions are satisfied:
Heater with a current of less than 10.0 A:
(Normal current value) — (Burnout current value) > 1 A
When the difference is less than 1 A, detection is unstable.
Heater with a current of 10.0 A or more:
(Normal current value) — (Burnout current value) > 2.5 A
When the difference is less than 2.5 A, detection is unstable.
¢ The setting range is 0.1 to 49.9 A. Heater burnouts and heater shorts are not detected when the set
value is 0.0 or 50.0. When the set value is 0.0, the HB alarm is always OFF and the HS alarm is
always ON. When the set value is 50.0, the HB alarm is always ON and the HS alarm is always OFF.
e Set the total current value for normal heater operation to 50 A or less. When a current value of 55.0 A
is exceeded, FFFF is displayed in the Heater Current 1 Value Monitor and Leakage Current 1 Monitor
parameters.

4-12-5 Application Examples
Example: Using a 200-VAC, 1-kW Heater

Normal Burnout
5A—> AC line AC line
200 V 200V Bumout Load | Load (such as a heater)
I sae— V0A N/
[Zler cT
Product — Product
To CT input To CT input

The heater power supply provides 5 A when the current is normal, and 0 A when there is a
burnout, so the heater burnout detection current is calculated as follows:

(Normal current) + (Heater burnout current)
2

Heater burnout detection current =

=5+0
2

=2.5[A]
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Example: Using Three 200-VAC, 1-kW Heaters

Normal Burnout
15A —> _ _ 10A —> _
4 1 1 ] 4 1 I ]
200V [Load| [Load| [Load| 200V [Load] [Load| [Load|
18A ¢ () 1 o10A — & Burnout
Mler - - cT - -
Product — Product
To CT input To CT input

The heater power supply provides 15 A when the current is normal, and 10 A when there is
a burnout, so the heater burnout detection current is calculated as follows:

(Normal current) + (Heater burnout current)
2

Heater burnout detection current =

_ 15+10

;= 125[A

suuely (SH) Hoys JejesH pue (gH) inouing isjesy buisn gL-p
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4-13 Customizing the PV/SP Display

The following table shows the contents of the No. 1, 2, and 3 displays, according to the setting of the

PV/SP Display Screen Selection parameter.

4-13-1 PV/SP Display Selections

The following table shows the contents of the No. 1, 2, and 3 displays, according to the setting of the

PV/SP Display Screen Selection parameter in the Advanced Function Setting Level.

Set value No. 1 display No. 2 display No. 3 display (ESED or E5ED-B only)
0 Nothing is displayed. Nothing is displayed. Nothing is displayed.
1 PV SP Nothing is displayed.
2 PV Nothing is displayed. Nothing is displayed.
3 SP SP (character display) | Nothing is displayed.
4 PV SP MV (Heating)
5 PV SP Multi-SP No.*
6 PV SP Soak Time Remain *
7 PV SP Internal Set Point (ramp SP)
8 PV SP Alarm Value 1*
9 PV SP MV (Cooling)*

*  Nothing is displayed on the No. 1, 2,

and 3 displays if the display conditions are not met.

Monitoring range Unit

PV Temperature input: The specified range for the specified sensor. EU
Analog input: Scaling lower limit —-5%FS to Scaling upper limit +5%FS

Setting (monitoring) range Unit

SP SP lower limit to SP upper limit EU

During temperature input, the decimal point position depends on the currently selected sensor, and
during analog input it depends on the Decimal Point parameter setting.

PV/SP Display Selections

Code Parameter Default Level
SPd ! PV/SP No. 1 Display Selection 4 Advanced Function Setting
SPdo PV/SP No. 2 Display Selection 0 Level
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5-1 Suppressing Temperature Variations
When Using a Temperature Sensor
for Packing Machines (for Packing
Machines)

® Overview
The seal quality in packing machines is influenced by the temperature of the seal surface at the hot
plates.
Traditionally, the temperature of hot plates in packing machines is measured a distance from the
seal surface in the hot plates, which makes the measurement easily influenced by the heat from the
heaters and creates a deviation between the measured temperature and the actual temperature of

the seal surface.
*  The actual seal surface temperature is essentially the same as the surface temperature of the heating plate.

Measurement point for
Temperature Sensors for Packing Machines

Temperature Sensor \ /
for Packing Machinesx —

Heaters /7‘
< ]

Hot plate

Packing material

10} Josuas ainjesadwa] e Buisn uayp suonenep ainjeradwa) buissaiddng |-

(sauiyaeypy Bupjoed Jo}) saulyoepy bunjoed

Traditional measurement pomt
for Temperature Sensors

Actual seal surface

(The above figure shows a cross-section.)

To solve this problem, OMRON provides Temperature Sensors for Packing Machines* and
automatic filter adjustment to measure the surface temperature of the hot plate. If you use our
Temperature Sensors for Packing Machines, you can measure the actual temperature of the seal
surface. However, heat is taken from the packing materials, so periodic temperature variations can
occur. If you also use the automatic filter adjustment function of the E5LID, you can automatically
suppress these temperature fluctuations.

This lets you use the Temperature Sensors for Packing Machines together with automatic filter
adjustment to control quality with the actual seal surface temperature while also suppressing
temperature variations automatically without workers performing adjustments. You can also use
automatic filter adjustment to suppress temperature variations for periodic disturbances even when
using traditional temperature sensors.

*  Refer to 2-3 Installing Temperature Sensors for Packing Machines.

We recommend that you use automatic filter adjustment in the following cases.
¢ If temperature variation occurs when Temperature Sensors for Packing Machines are used
even if AT is performed
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¢ |If temperature variation occurs after a heater is replaced
¢ If temperature variation occurs after packing materials are changed or the packing speed is
changed
¢ If temperature variation occurs due to changes in the operating environment
e Example of Temperature Control with a Traditional Measurement Point

Even though control is performed near the set point with a

traditional temperature measurement point, the actual

seal surface temperature is different. Temperature at a traditional
measurement point

Set point N o
mE————— $ Actual seal surface temperature

(N --______------- O

.
28

Packing
started

e Control Example Using a Temperature Sensor for Packing Machines

Using a Temperature Sensor for Packing Machines enables optimum
control in which the temperature to the E50D is the same as the actual
seal surface temperature.

Set point I

>
2,
<

Packing
started.

Particularly when packing materials are thick or the contents are cold, heat is taken from the hot
plates and temperature variations occur. If normal temperature control is used in this case, there will
be large temperature variations for each seal and over long periods of several tens of seconds. If
this occurs, the automatic filter adjustment function of the E5CID can be used to improve control.

¢ Control Example Where Automatic Filter Adjustment Suppresses Temperature Variations Caused
by a Temperature Sensor for Packing Machines

Temperature

Seal period

| I-|Iunting monitoring period
| I
I I I |

A
- . - . When temperature variations subside
Automatic filter adjustment starts and the| TUNE |indicator lights. and tuning is completed, the TUNE]goes out.

Note: When using automatic filter adjustment, turn ON power for the load (e.g., heater) at the same time as or
before supplying power to the Digital Controller. Also, do not turn OFF the load power supply during the
adjustment. Doing so will prevent correct calculation of the input digital filter.

® Parameters Related to Automatic Filter Adjustment

Parameter Display | Set (monitor) values Unit Default Level
Automatic Filter Adjustment FAR QI;I:: OFF . OFF Adjustment Level
on: ON
Input Digital Filter CN 0.0 t0 999.9 Seconds | 0.0 Adjustment Level
Automatl'c F*llter Adjustment FRSFP 0110 10.0 Seconds | 2.0 Advanced Function Setting
Seal Period Level
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Parameter Display | Set (monitor) values Unit Default Level
— - TooD - -
Automatlc F||.ter AdjgstrPent FRHI 10 t0 1999 Seconds | 200 Advanced Function Setting
Hunting Monitor Period Level

*  These parameters are displayed when 2-PID control or standard control (not heating/cooling control) is
selected.

® Parameters

e Automatic Filter Adjustment (FRA)
This parameter is used to execute automatic filter adjustment.

* Input Digital Filter (c NF)
The set value of this parameter is used by a digital filter through which the sensor input passes to
create a stable input value even when the sensor input value fluctuates due to noise. This param-
eter is automatically set when automatic filter adjustment is used.

¢ Automatic Filter Adjustment Seal Period (FASP)
This is the period of small temperature variations (up to several seconds) that occur in one seal.
Normally, use the default for this parameter.*

10} Josuas ainjesadwa] e Buisn uayp suonenep ainjeradwa) buissaiddng |-

(sauryoey bunjoed 10)) sauiyoepy bunjoed

e Automatic Filter Adjustment Hunting Monitor Period (FAHP)
This is the period of large temperature variations (several tens of seconds or longer) when
packing.
Normally, use the default for this parameter.
If tuning for the automatic filter adjustment continues indefinitely or tuning requires a long time,
measure the temperature waveform to set this parameter.*

* If tuning for the automatic filter adjustment continues indefinitely or tuning requires a long time, measure the
temperature waveform to set this parameter according to the frequency of oscillation.

® Operating Conditions
Operation is possible when all of the following conditions are met.

e Startup Conditions
Automatic filter adjustment will start when all of the following conditions are met.

e The PID ON/OFF parameter must be set to e The RUN/STOP parameter must be set to

“PID.” “RUN.”

e The Standard or Heating/Cooling parameter e The AT Execute/Cancel parameter must be set
must be set to “Standard.” to “AT Cancel.”

e The Auto/Manual parameter must be set to e There must be no input errors.
“Automatic.”

* Restrictions during Execution
During automatic filter adjustment, the settings of other parameters cannot be changed in the
same way that they cannot be changed during auto-tuning.
However, the following parameters can be changed.

¢ Auto/Manual ¢ Automatic Filter Adjustment
e Communications Writing e AT Execute/Cancel
e RUN/STOP e Program Start (simple program)

Automatic filter adjustment will be cancelled in the following cases. The value of the Input Digital
Filter parameter that was set during adjustment will not be saved.
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e When the Automatic Filter Setting parameter is set to “OFF”

e When the RUN/STOP parameter is set to “STOP”

¢ When auto-tuning (AT) has been executed

e When the display is moved to the Initial Setting Level or Manual Control Level
* When a sensor error occurs

¢ When the temperature variations cannot be eliminated

e When the power supply is turned OFF

Calculations for the input digital filter will not be performed if the following things occur at startup.
¢ When the process value is not close to the set point
¢ When the SP ramp operates

® Using Automatic Filter Adjustment
Automatic filter adjustment will be performed with the following operation.

Execute auto-tuning in advance. Refer to 4-9-1 AT (Auto-tuning). Or, if you are also using adaptive control, make
preparations for adaptive control in advance. (Refer to 5-3 Performing Adaptive Control)

Operating Procedure

— Automatic filter
Initial Execute Complete Increase the Start adjustment

settings™ auto-tuning. auto-tuning temperature. packing. performed.

*For example, setting startup conditions.

¢ Automatic filter adjustment performed.

1 Press the (@ Key several times in the Adjustment Level to dis- Adjustment Level

play FA (Automatic Filter Adjustment). F H Automatic Fiter

oEE Adjustment
2 Press the ®) or (¥ Key to select alN (ON). C O
oo - - . [N

The [TUNE| indicator will light and the Input Digital Filter parameter SN

will be set automatically.
3 Wwhen adjustments have been completed, the indicator C o

will go out. '_F',f

The Automatic Filter Adjustment parameter will automatically return arr

to oFF (OFF).

|E| Precautions for Correct Use

e If you use automatic filter adjustment, do not use manual operation to change the PID
constants that were automatically set by auto-tuning. It may not be possible to suppress
hunting in some cases.

* If you perform automatic filter adjustment when there is a continuous deviation between the
process temperature and set point*, the input digital filter may not be adjusted correctly.

Turn ON automatic filter adjustment when the process temperature is close to the set point.
*  Examples of continuous deviation are given below.

Example 1: Heat cannot escape, so the temperature declines only slowly.

Example 2: The power supply to the heater is not turned ON.

¢ If a MV change rate limit has been set, the input digital filter may not be adjusted correctly.

¢ |f there are water drops or similar object on the temperature sensor, the input digital filter may
not be adjusted correctly.
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5 Advanced Operations

5-2 Automatically Adjusting a
Water-cooling Output (for
Water-cooled Extruders)

® Overview

Mainly, this function simultaneously suppresses temperature variations in water-cooled extruders for

the following two factors to maintain stable performance.

1. When the heat of vaporization is used as a cooling method, such as in water-cooled extruders,
the cooling performance is nonlinear, so temperature variations can occur.
The water-cooling output adjustment function automatically suppresses hunting that occurs due
to a water-cooling output.

2. With traditional auto-tuning, temperature variations can occur when changes in conditions during
operation cannot be handled.
The water-cooling output adjustment function constantly monitors temperature changes and
updates the cooling-side proportional band to help suppress temperature variations. You can
disable water-cooling output adjustment after temperature variations have subsided to continue
control with the cooling-side proportional band that was being used.
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We recommend that you use water-cooling output adjustment in the following cases.
¢ If temperature variation occurs due to changes in the water-cooling system

e |f temperature variation occurs due to changes in the cooling valve settings

* To reduce the amount of work required to adjust cooling valves

Water-cooling output adjustment works to suppress hunting by automatically increasing and
decreasing the following value.

¢ Increasing the Cooling-side Proportional Band
The Proportional Band (Cooling) parameter is adjusted to suppress the width of temperature
variations.

¢ Decreasing the Cooling-side Proportional Band
If disturbances results from heat generated by the material in the extruder or by screw friction,
hunting will occur if the cooling capacity is too weak.
The Proportional Band (Cooling) parameter is adjusted to reduce the influence of hunting.

Temperature

\ A
VY

Time
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® Parameters Related to Water-cooling Output Adjustment

*1

*2

*3

Parameter Display Set (monitor) values Unit Default Level
Water-cooling Output W-HE ofF: Disabled offF Adjustment
Adjustment aN: Enabled Level
*q%0
Water-cooling nW-CL Water-cooling proportional °Cor °F 1.4 Adjustment
Proportional Band band decrease threshold + Level
Increase Threshold 0.1 to 200.0
*1
Water-cooling W-dl OFF or 0.1 to Water-cooling | °C or °F 0.6 Adjustment
Proportional Band increase threshold - 0.1 Level
Decrease Threshold
*1
Water-cooling W-C L 1.00 to 10.00 - 1.70 Advanced
Proportional Band Function
Increase Constant Setting Level
*1
Water-cooling W-dl 0.10t0 0.99 --- 0.90 Advanced
Proportional Band Function
Decrease Constant Setting Level
*1
Proportional Band L-F 0.1t0 999.9 Temperature input | 8.0 Adjustment
(Cooling) (°C or °F) Level

Analog input 10.0
(%FS)*3

These parameters are displayed when 2-PID control is used, a temperature input is used, heating/cooling
control is used, and the Heating/Cooling Tuning Method parameter is set to “Water cooling.”

You can allocate an event input to water-cooling output adjustment and use the event input to enable and
disable the function.

Water-cooling output adjustment will not work with an analog input.

Parameters
¢ Water-cooling Output Adjustment(i-HE)

This parameter is used to enable or disable water-cooling output adjustment.

e Water-cooling Proportional Band Increase Threshold (W-cL)

This parameter sets the threshold for the temperature variation that is used to detect hunting. If
the variation exceeds this threshold, the cooling proportional band is adjusted to reduce hunting.
Normally, use the default for this parameter.

* Water-cooling Proportional Band Decrease Threshold (W-dL)

This parameter sets the threshold to the temperature variation that is used to detect when
disturbance response is not optimal.

If the variation is less than or equal to this threshold, the cooling-side proportional band is adjusted
to optimize disturbance response.

Normally, use the default for this parameter.

Water-cooling Proportional Band Increase Constant (W-C L)

This parameter gives the increase constant when the value of the cooling proportional band is
adjusted to reduce hunting.

This function works to suppress an excessive cooling output that may cause hunting when the
cooling-side proportional band is increased

Normally, use the default for this parameter.
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e Water-cooling Proportional Band Decrease Constant (W-d[)
This parameter gives the decrease constant when the value of the cooling proportional band is
adjusted to optimize disturbance response.
This function works to increase an insufficient cooling output that may reduce disturbance
response when the cooling proportional band is decreased.
Normally, use the default for this parameter.

¢ Proportional Band (Cooling) (L -P)
The set value of this parameter is used to calculate the manipulated value of the cooling output in
proportion to the deviation between the process value and the set value. The water-cooling output
adjustment function automatically adjusts the Proportional Band (Cooling) parameter.
If you set the cooling proportional band manually, first turn OFF water-cooling output adjustment.

® Operating Conditions

e Startup Conditions

Operation is possible when all of the following conditions are met.
e The input type must be set for a temperature input.
e The PID ON/OFF parameter must be set to “PID.”
e The Standard or Heating/Cooling parameter must be set to “Heating/cooling.”
¢ The Heating/Cooling Tuning Method must be set to “Water cooling.”
e The Auto/Manual parameter must be set to “Automatic.”
e The RUN/STOP parameter must be set to “Run.”
¢ Reverse operation must be set.
e The AT Execute/Cancel parameter must be set to “AT Cancel.”
* The Integral Time (Cooling) parameter must not be set to 0.
¢ The Water-cooling Output Adjustment parameter must be set to “ON.”
* A SP ramp must not be operating.
* The process value must be close to the set point.
e There must be no input errors.
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¢ Cancellation Conditions
Water-cooling output adjustment is cancelled in the following cases. The cooling-side proportional
band that was being calculated is not saved.
¢ When the Auto/Manual parameter is changed to “Manual”
e When the RUN/STOP parameter is set to “STOP”
¢ When direct operation is used
¢ When the AT Execute/Cancel parameter is changed to “AT Execute”
e When the Integral Time (Cooling) parameter is changed to 0
e When the display is moved to the Initial Setting Level or Manual Control Level
¢ When a software reset is performed
¢ When a sensor error occurs

ES5CID Digital Temperature Controllers User’s Manual (H224) 5-9
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® Using Water-cooling Output Adjustment

Confirm that all of the previous startup conditions have been met.
Execute auto-tuning in advance. Refer to 4-9-1 AT (Auto-tuning).

Operating Procedure

" Enable
Initial Execute Complete Increase the Supply water-cooling
settings” auto-tuning. auto-tuning temperature. resin. output adjustment.
*For example, setting startup conditions.

e Setting Water-cooling Output Adjustment

1 Press the (@ Key several times in the Adjustment Level to dis-
t (Water-cooling Output Adjustment).
This parameter is not displayed if an event input is allocated to

play w-H

water-cooling output adjustment.

Adjustment Level

L

l,/\l’ =1 1_ | Water-cooling

aFE Output Adjustment

2 Press the ®) or ¥ Key to select o' (Enabled).

Water-cooling output adjustment is started. It will stop if the

parameter is changed to o~ F (Disabled).

El Precautions for Correct Use

If you use water-cooling output adjustment, do not use manual operation to change the PID

constants that were automatically set by auto-tuning. It may not be possible to suppress hunting
in some cases.
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5-3 Performing Adaptive Control

5-3-1 Overview

Adaptive control has the following two features.

1. You can increase control performance over traditional auto-tuning.

2. Even if factors emerge during long-term equipment operation that cause temperature variations
and influence system characteristics, such as changes in the operating environment or
equipment deterioration, the changes can be followed to maintain high control performance.

We recommend adaptive control in the following cases.

e When satisfactory control is not possible with the PID constants calculated with auto-tuning

* When high control performance cannot be maintained due to temporal variations in system
characteristics, such as changes in the environment or equipment deterioration

Broadly speaking, adaptive control provides the following two functions.

* Control with PID constants that are optimum for the system characteristics

¢ Maintenance of optimum status following changes in system characteristics

You can also use only the function to find the optimum PID constants for the system characteristics.

Jonuo) aandepy Buiwiopad €-§

1. Control with PID Constants That Are Optimum for the System
Characteristics

To find the PID constants for adaptive control, set adaptive control (RdPE) for automatic updating
(RUita) and then perform the following procedure.

MOIMBAQ L-€-G

1 Perform auto-tuning to determine system characteristics.
2 Lower the temperature sufficiently.

3 Increase the temperature to the set point. While the temperature is rising, system perfor-
mance will be evaluated and the PID constants for adaptive control will be calculated
automatically. (The indicator will flash during this process.)

4 From here on, control will be performed with the PID constants for adaptive control.
The PID constants for adaptive control will reflect the system characteristics more than
the PID constants calculated with auto-tuning to enable better control.

@ Control is performed with PID
constants for adaptive control, which
give better control performance than

- .

P -~ the PID constants from auto-tuning.

N\ A .
VN /' I
® Reduce the temperature Y4 /
sufficiently. [} /
y /7

@ Perform auto-tuning to determine

N system characteristics. ® System performance is

evaluated.

. N
® Preparations folr 2 Automatic setting of optimum PID
adaptive contro constants for adaptive control

Note: When using adaptive control, turn ON power for the load (e.g., heater) at the same time as or
before supplying power to the Digital Controller. If you turn ON the power supply to the load
after you turn ON the power supply to the Digital Controller, correct system performance
evaluation will not be possible, the PID constants for adaptive control will not be calculated
correctly, and you will not achieve optimum control.
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Note1.

2. Maintenance of Optimum Status Following Changes in System

Characteristics

After the PID constants for adaptive control are calculated, the system performance is evaluated
each time the equipment is started and the PID constants for adaptive control are updated
according to any changes. Therefore, even if the heater or other equipment deteriorates over time
and system performance changes gradually, control with the optimum PID constants is possible.

N
7

After 1 year

Adaptation to changes  After 5 years

N
7

After 10 years

Using adaptive control
Not using adaptive control

The expected performance will not be achieved if heaters deteriorate to the point where there is insufficient capacity

to reach the set point.

This function cannot be used during any of the following: heating/cooling control, an analog input type, direct
operation, and SP ramp operation.

I Related Parameters

Parameter Display Set (monitor) values Default Level
Adaptive Control AdPE of F: Disabled ofF Initial Setting Level
FL X: Fixed
L NFa: Notification
Ak a: Automatic update
PID Update (adaptive A-U ofF: OFF ofF Adjustment Level
control) aN: Updated
Adaptive Control A-dv 0.0% to 100.0% 50.0 Advanced Function
Operation Possible Setting Level
Deviation 0°C (32°F) to Set point =
100%
System Fluctuation fA-5d 0.0% to 100.0% 15.0 Advanced Function
Reference Deviation Setting Level

The following parameters are also available. These parameters are set automatically, so there is no

need to change the settings.
e Model Parameters: These parameters are set to determine the system characteristics with

auto-tuning.

e SP response PID constants, disturbance PID constants, and SP Response Coefficient Number:

These PID constants are used for adaptive control. Refer to 5-14.
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I Parameters

® Adaptive Control (RdPE)
If the Adaptive Control parameter is set to anything except aFF (Disabled), control is performed
with the PID constants for adaptive control.
After you set this parameter, perform either 40% or 100% auto-tuning.
After auto-tuning is completed, stop control (STOP or turn OFF the power supply), allow the
temperature to drop sufficiently, and then start control (RUN) again.
If you do, operation will be performed according to the setting of the Adaptive Control parameter,
as described below.

e Setting Value of Alit o (Automatic Update)
System performance is evaluated and the PID constants for adaptive control are updated auto-
matically. This enables continuous control with the optimum PID constants. The Al indicator
flashes during system performance evaluation and goes out when evaluation is completed.

¢ Set Value of  NFa (Notification)

If system fluctuations occur after system performance is evaluated, the PID constants for adaptive
control are updated by the user.

This setting can be used so that the user can confirm changes in the environment or deterioration
in equipment.

Jonuo) aandepy Buiwiopad €-§

The |Al indicator flashes during system performance evaluation. If the PID constants need to be

updated, the |Al indicator will light to provide notification of changes in the operating environment

or deterioration in equipment. If the fluctuation in the system is small, the |Al indicator will not light,
but the adaptive control PID constants will be calculated.
To update the PID constants, the user changes the setting of the A -Lid (PID Update) parameter
described below to oV (Update). The notification display (|A| indicator) will appear the third time
system performance is evaluated.

)
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PID updated by the user.

| AT execution | AT \First system 1

1"+ Second system

I i H H ' ' ! Third system ' System fluctuation

1in progress 1 completed. ;performance | performance . performance I notification !

' ! ‘evaluation ! ! evaluation i | evaluation . !

: ' : ' : ' : ' The[A] ' The[A]

< <<l > Tl SeseTil], —>e—i —>
The[TUNE The[TUNE] flashes. The[A]  flashes. The[A] flashes. is lit. is not fit.
indicator is indicator is indicator indicator
lit. not lit. is not lit. is not lit.

e Set Value of FL X (Fixed)

System performance is not evaluated.

Use this setting when you want to calculate the PID constants for adaptive control with Alit o
(Automatic update) or L NF o (Notification), and then perform control with the calculated PID
constants for adaptive control without changing them. If the set value is F ¥ (Fixed), you can dis-
play and check the SP response PID constants and disturbance PID constants in the Adjustment
Level.

The Al indicator will remain not lit.

e Set Value of aFF (Disabled)

Adaptive control is disabled. Operation uses 2-PID control.
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® PID Update (Adaptive Control) (f-Ld)

This parameter is displayed if the Adaptive Control parameter is set to . NFa (Notification) and
updateable PID constants are calculated.
This setting is used to manually update the PID constants to newly calculated PID constants. The
parameters can be updated in the following two cases.

¢ When PID Update parameter is being displayed

¢ When the Enable PID Constants for Adaptive Control Bit in the communications status is ON.

If you use the ®) Key to change the setting from of F (OFF) to o' (Update), the PID values are
updated to the values calculated with system performance evaluation. After the setting is updated,
the H-Lid display disappears and the next parameter will be displayed.

After the setting is updated, the notification display ( Al indicator) will appear the third time system
performance is evaluated.

To prevent updating, perform one of the following operations. The /Al indicator will go out.
e Cycle the power supply.
» Set the Adaptive Control parameter for fixed operation (F. *).
e Perform a software reset.

® Adaptive Control Operation Possible Deviation (A-dV')

The set value of this parameter is used to determine if system performance evaluation for adaptive
control is possible based on the relationship between the process value and set point when control
is started.

This parameter gives the temperature range over which system performance evaluation is
performed using the temperature width from 0°C to the set point as 100%. The default is 50.0 (%).
To ensure the performance of adaptive control, do not set a value less than 50%.

If the Adaptive Control Operation Possible Deviation parameter is set to 50%, system
performance evaluation for adaptive control will not be performed if the starting temperature is

50% of the set point or higher from 0°C. (The Al indicator will not flash and will not be lit.)

Example: If the set point is 280°C, the temperature range at which adaptive control is possible is
140°C.

If the temperature is 140°C or lower when adaptive control is enabled, adaptive control will be
performed. If the temperature is greater than 140°C, adaptive control will not be performed.

Temperature " SP=280°C

*
at start of control K4

¥ 1s0°c fast

140°C 100.0%
O120°C —/ System performance (0°C to 50% of SP width)
evaluation is possible.
O =

0°C _

® System Fluctuation Reference Deviation (A-5d)

This parameter is displayed when the Adaptive Control parameter is set to . AFa (Notification).
If the rate of change in the proportional band* that is calculated for system performance evaluation

50.0%
System performance (default)

evaluation is not possible.

exceeds this reference value, the |Al indicator lights to provide notification of a temperature
variation in the system.
The default is 15.0%.

This is the rate of change in the proportional band calculated for the second system evaluation.

*
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® Model Parameters

These parameters express the characteristics of the system.
These parameters are displayed when the Adaptive Control parameter is not set to o -

(Disabled).

5 Advanced Operations

The model parameters are calculated automatically if auto-tuning is performed when the Adaptive

Control parameter is set to Alita

(Automatic update)

or L NFa

(Notification). They do not need to

be set by the user. Also, this parameter is copied so that another Digital Controller can inherit the
measured system characteristics.

Constants, and SP Response Coefficient Number

These parameters are necessary to perform adaptive control.
Adaptive control is performed with different PID constants for
transient control states and steady states. These two sets of PID
constants (SP response PID constants and disturbance PID
constants) are used with the SP Response Coefficient Number to
automatically calculate the optimum values following changes in
the equipment based on system performance evaluation. It is not
necessary for you to set these parameters.
These parameters are displayed only when the Adaptive Control
parameter is set to F. ¥ (Fixed).
They are not displayed while the Adaptive Control parameter is set to AL/t o (Automatic update) or

Al Y ) g

L MFao (Notification).

The following parameters are available.

Parameter Display Setting range Unit Default Level
Model Creation PV M-Py 0.00 to 99.99 %FS 0.00 Initial Setting
Amplitude Level
Model Creation MV M-My 0.0to 100.0 %FS 0.0 Initial Setting
Amplitude Level
Model Creation ON Time | M-al 0 to 9999 0 Initial Setting
Level
Model Creation OFF M-aF 0 to 9999 0 Initial Setting
Time Level
® SP Response PID Constants, Disturbance PID [ransent s | [Steady siate

Control with SP
response PID constants

Control with disturbance
PID constants

Parameter Display Setting range Unit Default Level
SP Response SP-F 0.1 10 999.9 Temperature | °C 8.0 Adjustment
Proportional Band input °F 14 .4 Level
SP Response SP-C Integral/Derivative Time | Seconds 233 Adjustment
Integral Time Unit of 1 s: 0 to 9,999 Level
Integral/Derivative Time 233.0
Unit of 0.1 s: 0.0 t0 999.9
SP Response SP-d Integral/Derivative Time | Seconds 40 Adjustment
Derivative Time Unit of 1 s: 0 to 9,999 Level
Integral/Derivative Time 40.0
Unit of 0.1 s: 0.0 t0 999.9
SP Response SP-N 0 to 9999 0 Adjustment
Coefficient Number Level
Disturbance d-F Same as SP Response | Same as SP Same as SP Adjustment
Proportional Band Proportional Band. Response Response Level
Proportional Band. Proportional Band.
Disturbance Integral | d-C Same as SP Response | Same as SP Same as SP Adjustment
Time Integral Time. Response Integral Response Integral | Level
Time. Time.
Disturbance d-d Same as SP Response | Same as SP Same as SP Adjustment
Derivative Time Derivative Time. Response Integral Response Integral | Level
Time. Time.
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@ Additional Information

Reducing Tuning Work for Replacing the E5CID or for Equipment Mass Production

If you replace the E50ID or are mass-producing the same equipment, you can copy model
parameters to eliminate the need to repeat tuning (AT with system performance evaluation) and
perform adaptive control with the same system performance.

Adaptive Control Set to Notification or Automatic Update
Copy destination

Copy source

Model Parameters

* Model Creation PV Amplitude
* Model Creation MV Amplitude
* Model Creation ON Time

* Model Creation OFF Time

Automatically
‘ Calculated Parameters*
Parameters for Adaptive Control
* SP Response Proportional Band
* SP Response Integral Time
¢ SP Response Derivative Time
* SP Response Coefficient Number

e Disturbance Proportional Band
e Disturbance Integral Time

Model Parameters

* Model Creation PV Amplitude
¢ Model Creation MV Amplitude
* Model Creation ON Time

* Model Creation OFF Time Copy the model

parameters in the Initial
Setting Level.

*  Characteristics are determined from the model parameters and the adaptive control PID constants are
automatically calculated. When system performance is evaluated, the PID constants are automatically
updated to match the system at the copy destination.

Adaptive Control Set to Fixed

Parameters for Fixed Adaptive Control
* SP Response Proportional Band

Parameters for Fixed Adaptive Control
¢ SP Response Proportional Band

* SP Response Integral Time

* SP Response Derivative Time

* SP Response Coefficient Number
e Disturbance Proportional Band

e Disturbance Integral Time

* Disturbance Derivative Time

—

* SP Response Integral Time

¢ SP Response Derivative Time

* SP Response Coefficient Number
e Disturbance Proportional Band

e Disturbance Integral Time

¢ Disturbance Derivative Time

Copy the above parameters in the
Adjustment Level.

|t| Precautions for Correct Use

¢ Before you copy the model parameters, set the input type and temperature unit. If you change
these setting later, the model parameters will be initialized.

¢ |f you have changed the AT Hysteresis or AT Calculated Gain parameters from their default
values on the copy source Digital Controller, copy the AT Hysteresis and AT Calculated Gain
parameters before you copy the model parameters. Calculation error will occur when
calculating adaptive control PID constants from model parameters.
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I Operating Conditions

Adaptive control is possible when all of the following conditions are met.
¢ Display Conditions for Adaptive Control Parameter
AdFE (Adaptive Control) is displayed in the Initial Setting Level when all of the following conditions
are met.
* The Standard or Heating/Cooling parameter must be set to “Standard.”
* The input type must be set for a temperature input.
e The PID ON/OFF parameter must be set to “PID.”

¢ Conditions for System Performance Evaluation
System performance evaluation is performed when all of the following conditions are met.
* The Adaptive Control parameter must be set to “Automatic update” or “Notification.”
e The Auto/Manual parameter must be set to “Auto.”
e The Direct/Reverse Operation parameter must be set to “Reverse operation.”
e The AT Execute/Cancel parameter must be set to “AT Cancel.”
e The SP Ramp Set Value parameter must be set to “OFF.”
e The SP Ramp Fall Value parameter must be set to “OFF” or “SAME.”
* All of the model parameters must not be at the default values.
¢ The starting temperature must be separated from the set point by at least the adaptive control
operation possible deviation.
* The starting temperature must be separated from the set point by at least 10°C.
e The starting temperature must be at least 0°C.
» System performance evaluation must not start immediately after recovery from an input error.

Jonuo) aandepy Buiwiopad €-§
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I Startup Conditions

e When power is turned ON with the RUN/STOP parameter set to RUN
¢ When the RUN/STOP parameter is changed from STOP to RUN after the power supply is
turned ON

I Restrictions

1. Starting Temperature Restriction
If the control starting temperature is equal to or greater than the temperature set in the Adaptive
Control Operation Possible Deviation parameter, system performance will not be evaluated.

2. Set Point Change Restriction
The set point can be changed, but if the change is too large, system characteristics will change
and may influence control performance.
We recommend that you perform auto-tuning again if the set point is changed by more than the
following range.
Set point calculated during AT +£30%
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3. Changes to Parameters during System Performance Evaluation

If any of the following parameters is changed during system performance evaluation (i.e., when

the Al indicator is flashing or lit), system performance evaluation and notification will be
cancelled. The PID constants will not be updated.

Set point currently being used
Multi-SP

SP Ramp Rise Value

SP Ramp Fall Value

PV Input Shift

PV Input Slope Coefficient

MV Upper Limit

MV Lower Limit

MV Change Rate Limit

SP response PID constants

SP Response Coefficient Number
Disturbance PID constants

. Restrictions in Changes to Parameters after System Performance Evalua-

tion

If any of the following parameters, which restrict inputs to the system or outputs from the system,
are changed, they will be considered system fluctuations and system performance evaluation will
be performed the next time control is started.

¢ Moving Average Count e MV Upper Limit/MV Lower Limit ¢ SP Response Coefficient
e PV Input Shift e MV Change Rate Limit Number

¢ PV Input Slope Coefficient ¢ Control Period * Disturbance PID constants
* Input Digital Filter * SP response PID constants

. Display Conditions for SP Response PID Constants and Disturbance PID

Constants

If the Adaptive Control parameter is set to Al/ta (Automatic update) or _NFa (Notification), you
will not be able to display the SP response PID constants and disturbance PID constants in the
Adjustment Level. Set the Adaptive Control parameter it . ¥ (Fixed) to display them. You can
also confirm the settings with communications.

. Initializing Model Parameters

The model parameters will be initialized if you change any of the following parameters, which are
related to the input range. To use adaptive control, perform auto-tuning again.

¢ Input Type

¢ Temperature Unit

Precautions for Correct Use

The effectiveness of adaptive control may not be achieved under the following conditions.
* Heaters for which there is a large change in the resistance depending on the temperature

* Devices for which boiling or melting occurs

* Devices for which there is high thermal interference

e Devices that reach the set pointin 5 s or less

¢ Devices that have a set point near room temperature

e When large disturbances (temperature fluctuations) occur during system performance
evaluation (Al flashing).

* When the MV upper limit is less than 100%

* When the MV lower limit is greater than 0%

* When an MW change rate limit is set

¢ When the MV is not 0% when stopping
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5-3-2 Application Methods for Adaptive Control

You can set the following three operations for adaptive control.

Mode Description
Automatic update | Control is performed with the PID constants for adaptive control and the PID constants
are updated automatically according to system fluctuations.
Notification Control is performed with the PID constants for adaptive control, notification is provided
for the PID constants according to system fluctuations, and the user determines when to
update the PID constants.
Fixed The PID constants for adaptive control are used, but control is performed without
changing the PID constants.

The setup and procedural flow is given below.
Power ON

v

Initial Setting Level

Jonuo) anndepy Buiwiopad €-

* Input type = Temperature input (default: thermocouple K (5) (Select a

thermocouple, resistance thermometer, or infrared temperature sensor.) Required
¢ PID ON/OFF = PID (default) Required
¢ Standard or Heating/Cooling = Standard (default) Required
¢ Auto/Manual = Auto (default) Required
* Direct/Reverse Operation = Reverse operation (default) Required
e SP Ramp Set Value = OFF (default) Required
e Control Period

V ¢ Alarm Type and other parameters

Setting Up Adaptive Control
* To use the “Fixed” setting, first perform system performance evaluation by setting “Automatic update” or “Notification,
and then change the setting to “Fixed.”

Operating Procedure

@ Setting Up Adaptive Control

1. Press the (<) Key several times in the Initial Setting Level to display Hd"'j’t Adaptive Control
AdPL  (Adaptive Control). aff

Initial Setting Level

2. Press the (A(¥) to select auto (Automatic update). [=7=Tn
The default is aFF (OFF). AL

v

Preparations for Adaptive Control

[0:3u0Q0 dAndEPY 40} SPOUIRIN uoleNddy 2-€-G

* If you change the Input Type or Temperature Unit parameter during adaptive control, perform the operation
again from this procedure.

Set the set point in Operation Level.

v

Execute 100% AT (AT-2, recommended) in the Adjustment Level. The[TUNE]indicator will light.
*The system characteristics are determined. (The model parameters are set automatically.)

After auto-tuning is completed, turn OFF the power supply or STOP and allow the The[TUNE]indicator will go out.
temperature to drop sufficiently.*3

V

Turn ON the power supply or RUN and increase the temperature.*1 The indicator will flash.
*System performance is evaluated.

V

Go to Setting Up Adaptive Control (Automatic Update or Notification and Then Changing to Fixed Control When
Necessary) on the next page.
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Setting Up Adaptive Control (%utomatic Update‘ or ‘Notification and Then Changing to|Fixed|Control When Necessary)

Automatic Update Alika

Preparations for adaptive control have been completed when theindicator changes Theﬁindicator

from flashing to not lit. The PID constants for adaptive control (SP response PID wil goout. ormmmmammnaannnn,
constants and disturbance PID constants) will be updated automatically.*3 . it you do riot want to “PF’a‘e the'_.
= PID constants for adaptive =

*The PID constants for adaptive control are displayed only when the Adaptive Control parameter is set to “Fixed.”
— —
= control, go to the procedure for =
L

Normal Operation *, Fixed control. J
Preparations for adaptive control have been completed. From here on, control will be performed with the SCEEELEEEEEEEEEEE

PID constants for adaptive control. The system performance will be evaluated when the temperature
increases,*1 and control will be performed while automatically updating to the optimum PID constants.

Notification | CNFa

Control during 1st and 2nd Evaluation Theﬁindicalor

The[AJindicator flashes and then goes out to indicate completion (only the first time). vill o out
The PID constants for adaptive control (SP response PID constants and disturbance PID

constants) are updated. Control is performed with the PID constants for adaptive control.”3
*The PID constants for adaptive control are displayed only when the Adaptive Control parameter is set to “Fixed.”

Control during 3rd Evaluation
The system performance is evaluated when the temperature rises.*1 If
the system fluctuation exceeds the set value of the System Fluctuation
Reference Deviation parameter, theindicator will light.
v | v
Thindicator flashes and then stays it Theindicator flashes and then goes out.
Notification provided. No notification

: - The[RJindicator PR
To update the PID constants for adaptive control, set the PID Update (Adaptive will go out. .~ If you do not want to update ther,

Control) parameter to “ON” in the Adjustment Level. * PID constants for adani
*Even if no notification is provided, you can update the parameters if system performance has been evaluated.2 =" constants for adaptive -
- = control, go to the procedure for =
Operating Procedure Adjustment Level * Fixed control. v
o Setting the PID Update (Adaptive Control) Parameter "y *tnnnnnnnmmnnnnnns’
@K |imes in the Adjustment Level to display | =7 |(aqac
1. Press the (%) Key several times in the Adjustment Level to display SEF | (Adaptive Control)
A-Ud (PID Update (Adaptive Control). o
2. Press the (&) to select ON (Update). When updating the parameters | 177 = L1
is completed, the display will return to “OFF.” all
Normal Operation
Preparations for adaptive control have been completed. From here on, control will be performed with the PID constants for
adaptive control. System performance will be evaluated when the temperature rises,*1 and the user monitors lighting of the

indicator to determine when to update the PID constants for adaptive control while the temperature is controlled.

Set “Fixed” control after system performance evaluation has been performed with “Automatic
update” or “Notification” (i.e., after the PID constants for adaptive control have been calculated).

\l/ Theindicator

Set the Adaptive Control parameter to “Fixed” in the Initial Setting Level.l Wil stay not it

Operaﬁng Procedure Initial Setting Level

® Setting Up Adaptive Control o oL )

1. Press the (@) Key several times in the Initial ! “-’F;, i '?apt'_vnelf ontrol
Setting Level to display AdPE (Adaptive Control). LEOfon e

2. Press the (&) or () Key to set F._ ¥ AdPE
(Fixed). Ct

Normal Operation
Preparations for adaptive control have been completed. System performance evaluation is not performed

again. The temperature is controlled without updating the PID constants for adaptive control.
*1: System performance is evaluated if the temperature exceeds the set value of the Adaptive Control Operation Possible Deviation

parameter.
*2: You can use the following methods to determine if the PID constants for adaptive control can be updated or not.

- Display the PID Update parameter.
- Turn ON the Enable Update PID Constants for Adaptive Control Bit in the communications status.
*3: Do not change the PID constants for adaptive control with manual operation. If you do, error will occur in the PID calculations for

system performance evaluation.
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5-4 Indication Data

® Overview of Functions

The E5LID contains indication data that can be used to help monitor trends in panel equipment, predict
product service life, and determine replacement periods.

You can use this data to collect and analyze data and make predictions in the host system.

e Ambient temperature You can display the temperature around the terminals or read it with
monitor: communications. You can monitor trends in the ambient temperature to monitor
for abnormal heat generation in the panel.
e Power ON time data: You can display the total power ON time of the Digital Controller or read it with

communications.
The service life of the Digital Controller and equipment depends on the operating
environment.
You can collect power ON time data to clarify the relation between the operating
environment and service life and use it to predict future machine maintenance
periods and to improve the operating environment.

e Control output ON/OFF  The contacts in the relays have a service life. You can display the number of

count monitors: relay ON/OFF operations or read it with communications.

You can monitor this data to determine replacement periods before the service
life count to make maintenance more efficient.

eleq uonesIpu| -G

® Power ON Time Data
You can display the power ON time of the E5ID or monitor it through communications.
The monitoring range is 0 to 99,990 hours. Power ON time is not recorded beyond that. The user
cannot initialize the power ON time data.
There is no function to link this data with an alarm output.

Monitor data Display Monitor range Unit Default Level
Power ON Time Monitor | FWEM 0 to 9999 10 hours 0 Advanced
Function
Setting
Level
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® Ambient Temperature Monitor
You can monitor the temperature around the terminals on the E5CID, but you cannot link this to an
alarm output. This is a predictive value based on the temperature sensor element inside the E5SLID.
Reference accuracy: Typically +3°C

Monitor data Display Monitor range Unit Default Level
Ambient Temperature AREM -30t0 75 °C Advanced
Monitor 10 to 171 °F Function

Setting
Level

el

0000000000000
Joooooounoooopng

 e— —

=

Approx. 1 cm Approx. 1 cm
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® Control Output ON/OFF Count Monitors
With Control Output 1 and 2 ON/OFF outputs (relay outputs or voltage outputs for driving SSR), the

You can display the counts or monitor them through communications.
The monitor range is 0 to 999,900 times. The counts are not recorded beyond that.
There is no function to link this data with an alarm output.
There is a function to reset the control output ON/OFF counts. (Resetting is possible only with a key

number of times that a control output turns ON and OFF can be counted.

operation.)
Setting/monitor data Display Monitor range Unit Default Level
Control Output 1 RA M 0 to 9999 100 times 0 Advanced
ON/OFF Count Monitor Function
Setting
Level
Control Output 2 RAM 0 to 9999 100 times 0 Advanced &
ON/OFF Count Monitor Function =
Setting 2
Level §_
ON/OFF Counter Reset | AL 0: Resetting is 0 Advanced S
disabled. Function g
1: Control Output 1 Setting 2
ON/OFF Count Level
Monitor parameter is
reset.
2: Control Output 2
ON/OFF Count
Monitor parameter is
reset.

Operating Procedure
* Checking the Power ON Time Monitor

1

Press the (@) Key several times in the Advanced Function Set-

Advanced Function Setting

Level
ting Level to display FXEt ! (Power ON Time Monitor).
,'-’,',,”_— ,'V,' Power ON
mrmql Time
L
2 Check the power ON time. RIITRY
Every 10 hours is one count. I m’—:‘:-mi,'/
Therefore, in the example on the right, the power ON time is H

between 10 hours and 19 hours 59 minutes.

e Checking the Ambient Temperature Monitor

1

Press the (@ Key several times in the Advanced Function Set-
ting Level to display Akt ! (Ambient Temperature Monitor).

Advanced Function Setting
Level

,'-,','_-“'_-,'V,’ Ambient
nnog Temperature
2 Check the ambient temperature. TRRY
In the example on the right, the temperature would be 28°C if the || / “-’_"—n' |
temperature unit was °C. LOc8
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¢ Checking and Resetting the Control Output 1 ON/OFF Count Monitor

1 Press the (9 Key several times in the Advanced Function Set-

Advanced Function Setting

Level

ting Level to display Ff ! (Control Output 1 ON/OFF Count -

Monitor). ,'—,','—,’ ”V,' Control Output 1
mrmm| ON/OFF Count
[Ny NYNYN)

Check the control output 1 ON/OFF count. oo Im

Every 100 operations is one count. al '-’m_f‘il '

Therefore, in the example on the right, the ON/OFF count is e

between 100 and 199 times.

Press the @ Key several times to select PAL (ON/OFF Counter
Reset).

Press the ®) or & Key to select “1.” The Control Output 1 ON/OFF
Count Monitor parameter will be reset to 0. Press the (&) or () Key
to select “2.” The Control Output 2 ON/OFF Count Monitor
parameter will be reset to 0. The display will return to O after the
counter is reset.

Advanced Function Setting

Level

C
C3
C

ON/OFF
Counter Reset
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5-5 Shifting Input Values

® Shifting Inputs
You can set the Process Value Slope Coefficient and Process Value Input Shift parameters to
compensate the PV.

Parameter Setting range Unit Default
Temperature input: —199.9 to 999.9 °Cor °F 0.0
Process Value Input Shift
Analog input: —1,999 to 9,999 EU 0
Process Value Slope Coefficient 0.001 t0 9.999 None 1.000

e Calculating the Process Value Slope Coefficient and Process Value Input Shift
In the following equation, PVi is the input to the calculation, PVo is the result, INRT is the process
value slope coefficient, and INS is the process value input shift: PVo = (PVi x INRT) + INS

® Moving Average
e The moving average operation reduces sudden changes in the input due to noise and other
factors, and can be enabled separately for each input.
e The Moving Average Count parameter is used for the moving average. It can be set to OFF, 2, 4,
8, 16, or 32.
e The default is OFF (disabled).”

Input data Operation result
Time'
Parameter Setting range Unit Default
Moving Average Count OFF, 2, 4, 8, 16, or 32 Times OFF~*

* The default is 8 for models other than the E5C1D-[1-8[1].

® Input Digital Filter
You can use the input digital filter to help remove the noise component from input signals.
If you set the Input Digital Filter parameter to any value other than 0.0, the filter works as a robust
filter to reduce high-frequency noise.

PV l}efore passing through filter

A
PV after passing
through filter
0.63A
(Time constant) Time
| -———>|
\nput digital filter
Setting range Unit Default
0.0 t0 999.9 Seconds 0.0
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® Using the PV Input Shift
After shifting

1000°C \

970°C

550°C

500°C

M

(2

3

4

®)

6)

@

1,000°C is shifted to 970°C.
500°C is shifted to 550°C.

—200°C 500°C 1000°C 1300°C Before Shlftlng

Find the two points to shift and determine the PVs after the shifts are applied.
Example: Shift 500°C (temperature before shifting) to 550°C (temperature after shifting).
Example: Shift 1,000°C (temperature before shifting) to 970°C (temperature after shifting).
Find the process value slope coefficient from the above results.
(970 — 550) / (1,000 — 500) = 0.840

* Do not yet set the Process Value Slope Coefficient parameter in the Digital Controller.
Adjust the PV display on the Digital Controller to the point to be shifted.
Example: Adjust the PV to 500°C.
Set the Process Value Slope Coefficient parameter to the value that you found in
step 2.
Example: Set the Process Value Slope Coefficient parameter to 0.840.
Read off the PV after the setting is changed.
Example: The PV will be displayed as 420°C.
Find the difference between the anticipated PV (i.e., the PV after shifting) and the PV
that you read off in step 5.
Example: 550°C — 420°C = 130°C
Set the Process Value Input Shift parameter to the value that you found in step 6.
Example: Set the Process Value Input Shift parameter to 130°C.

ES5CID Digital Temperature Controllers User’s Manual (H224)



5 Advanced Operations

5-6 Setting Scaling Upper and Lower
Limits for Analog Inputs

® Analog Input

; ) e When an analog input is selected, scaling can be performed as needed by the
| Scaling Upper  control application.

Limit * Scaling is set in the Scaling Upper Limit, Scaling Lower Limit, and Decimal
" I"\I' - ’I Scaling Lower Point parameters (Ini.tial Sgtting Level). These parameters cannot be used
- — | Limit when a temperature input is selected.
T ] ] ¢ The Scaling Upper Limit parameter sets the physical quantity to be expressed
- | Decimal Point by the upper limit value of input, and the Scaling Lower Limit parameter sets

the physical quantity to be expressed by the lower-limit value of input. The
Decimal Point parameter specifies the number of digits below the decimal
point.

¢ The following figure shows a scaling example for a 4 to 20 mA input.
After scaling, the temperature can be directly read. Here, one place below the
decimal point is set.

sinduj 6ojeuy 10} sjwi Jamo] pue s1addn Buijeos bumes 9-6

Display
(temperature)

Upper limit (95.0%)

Lower limit (10.0%)

» Input (MA)

In this example scaling is set to display 4 to 20 mA as 10.0% to 95.0%.

Operating Procedure
e Setting the Input Type

1 Move to the Initial Setting Level. cN-E (Input Type) will be dis- Initial Setting Level

played. ,_-N-,': Input Type

2 Press the ®) or & Key to set the value to 25.
The default is 5. L

e Setting the Scaling Upper Limit

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display c N-H (Scaling Upper Limit). " N LI

~ 11| Scaling Upper
(o) Limit

2 Press the &) or & Key to set the value to 950. =
The default is 100. LN

(M}

N

n
350
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¢ Setting the Scaling Lower Limit

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display . N-L (Scaling Lower Limit). ,‘ N _,I Scaling Lower

Limit

In]
[N

2 Press the ®) or & Key to set the value to 100. =Y
The default is 0. L~

=
[}

¢ Setting the Decimal Point

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display dP (Decimal Point).

—
-

_|
L

Decimal Point

-

]

2 Press the ®) or (¥) Key to set the value to 1.
The default is 0.

=
N
—r—

-
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5-7 Executing Heating/Cooling Control

5-7-1 Heating/Cooling Control

Heating/cooling control can be used with control output 2 and auxiliary outputs 1 to 4. Heating/cooling
control operates when H-{ (heating/cooling) is selected for the Standard or Heating/Cooling parameter.
The following functions are assigned to outputs in the default status.

Parameter name Display Initial status
Control Output 1 Assignment alk | Control output for heating
Control Output 2 Assignment _ .
(E5ED or ESED-B only) ollkd Not assigned.
Auxiliary Output 1 Assignment Sih i Alarm 171
Auxiliary Output 2 Assignment SuUkZ Alarm 2

Auxiliary Output 3 Assignment
(E5ED or ESED-B only)

Auxiliary Output 4 Assignment c
(E5ED or E5ED-B only)

Sth3 Alarm 3

b Alarm 4

Jonuo) Buijooy/bunesy bunnoaxy -

Each output assignment is automatically initialized as shown below when changing between standard
and heating/cooling control.

Assigned Output Functions 7
Two Auxiliary Outputs (E5CD, ESED, E5CD-B, or E5ED-B) ;
[0]
[V
: Allocations 5
Parameter name Display - - %
Standard Heating/cooling g
Control Output 1 Assignment | alit | Control output (heating) Control output (heating) §
Auxiliary Output 1 Assignment | 5Lk | Alarm 1" Alarm 1 g
Auxiliary Output 2 Assignment | 5Lbc Alarm 2 Control output (cooing) s
Four Auxiliary Outputs (ESED or ESED-B)
. Without control output 2 With control output 2
Parameter name | Display - - - -
Standard Heating/cooling Standard Heating/cooling
Control Output 1 L Control output Control output Control output Control output
Assignment aHEd (heating) (heating) (heating) (heating)
Con.trol Output 2 SUED Not assigned. Cont-rol output
Assignment (cooing)
Auxiliary Output 1 . . . . .
Assignment Stib Alarm 1 Alarm 1 Alarm 1 Alarm 1
Aux.|I|ary Output 2 Suhe Alarm 2 Alarm 2 Alarm 2 Alarm 2
Assignment
Auxdliary Output 3 | ¢, 3 | Alam 3 Alarm 3 Alarm 3 Alarm 3
Assignment
AUX.IIIary Output 4 SubM Alarm 4 Cont.rol output Alarm 4 Alarm 4
Assignment (cooing)

*  If the Digital Controller is equipped with HB/HS alarm detection, it is set by default to HA (Heater Alarm). If the
Program Pattern parameter is changed to a setting other than OFF, the Auxiliary Output 1 Assignment
parameter is set as the program end output.

e The heating/cooling operation of the control outputs will switch when the Direct/Reverse

Operation parameter is set to direct operation.
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e When DRS (Invert Direct/Reverse Operation) is set for an Event Input Assignment 1 to 6
parameter, control will start with the opposite of the setting of the Direct/Reverse Operation
parameter when the event input turns ON. When the event input turns OFF, control will return to
operation according to the setting of the Direct/Reverse Operation parameter. For details on event
inputs and control combined with the Direct/Reverse Operation parameter, refer to Control by
Inverting Direct/Reverse Operation on page 5-36.

¢ If heating/cooling control is selected, also set the Dead Band, Proportional Band (Cooling),
Integral Time (Cooling), Derivative Time (Cooling), and Heating/Cooling Tuning Method
parameters.

® Dead Band

¢ For heating/cooling control, the dead band is set with the set point as its center. The dead band
width is the set value of the Dead Band parameter (Adjustment Level). Setting a negative value
produces an overlapping band.

¢ |If an overlapping band is set, the bumpless function may not operate when switching between
manual operation and automatic operation.

e The default is 0.0 EU for Digital Controllers with Temperature Inputs and 0.00% FS for Digital
Controllers with Analog Inputs.

Dead band: Dead band Overlapping dead band: Dead band
Output width = A positive value Output width = A negative value

Heatin Cooling Heating Cooling
side . su{e side : S|de‘
ol f > PV ol f > PV
Set point Set point
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® Heating/Cooling PID Control
If heating/cooling PID control is used, you can set PID control separately for heating and cooling.
The PID constants for both heating and cooling can be automatically set according to the cooling
control characteristics by setting the Heating/Cooling Tuning Method parameter and then
performing autotuning (AT).

Parameter Setting range Default Level

0: Same as heating control

1: Linear .
Heating/Cooling Tuning Method 0 Advanged Function
2: Air cooling Setting Level

3: Water cooling

Jonuo) Buijooy/bunesy bunnoaxy -

Parameter Setting range Unit Default Level
i T ture input ° °F .
Propgrtlonal Band emper.a ure inpu 01109999 Cor 8.0
(Cooling) Analog input %FS 10.0
_ Integral/Derivative 0 to 9999 Seconds 233
Integral Time Time Unitof 1 s
ling)* —— .
(Cooling) In.tegraI/I.I)erlvatlve 0.0 10 999.9 Seconds 533.0 Adjustment
Time Unitof 0.1 s Level
Integral/Derivative
Derivative Time Time Unitof 1 s 0109999 Seconds 40
Cooling)* ivati
(Cooling) Integral/Derivative 0.010999.9 | Seconds 40.0
Time Unitof 0.1 s

*  The unit is determined by the setting of the Integral/Derivative Time Unit parameter. The Proportional Band
(Cooling), Integral Time (Cooling), and Derivative Time (Cooling) parameters are initialized if the
Integral/Derivative Time Unit parameter is changed.

Air Cooling/Water Cooling Tuning

Control that is suitable for an application that does not have linear cooling characteristics (such as
plastic molding machines) is performed. The response is fast and the response characteristics are
stable.

[o1uo) Buijoo)/Bulesy |-2-G

Linear Tuning
Control that is suitable for an application that has linear cooling characteristics is performed.

Water cooling Air cooling

Linear

Cooling capacity (%)

v

0 MV (cooling) (%) 100

Cooling Characteristics
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® Water-cooling Output Adjustment
If you set the Heating/Cooling Tuning Method parameter to 3 (Water Cooling), you can use
water-cooling output adjustment. We recommend that you perform it in the following cases.
¢ |f the temperature varies due to fluctuations in the cooling system
¢ If the temperature varies due to changes in the cooling valve settings
For details, refer to 5-2 Automatically Adjusting a Water-cooling Output (for Water-cooled

Extruders).

® Three-position Control
e Set the PID ON/OFF parameter to aNaF and set the Standard or Heating/Cooling Parameter to

H-{ to perform three-position control.
¢ A dead band (an area where the MV is 0) can be set for either heating or cooling control.

Reverse operation

_Dead band

»-
>

Hysteresis (heating) Hysteresis (cooling)
4”7% »—Li

ON
Heating side[ T Cooling side
v v
OFF N > PV
Set point
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5-8 Using Event Inputs

5-8-1 Event Input Settings

¢ Events can be used on models that have event inputs.
The number of event inputs that is supported depends on the model of the Digital Controller.
E5CD or E5CD-B: Up to 2 event inputs
E5ED or E5ED-B: Up to 4 event inputs

* Event inputs can be used for switching between RUN and STOP, switching between automatic and
manual operation, starting/resetting the program, inverting direct/reverse operation,
executing/canceling 100% AT, executing/canceling 40% AT, enabling/disabling setting changes,
enabling/disabling communications write, canceling the alarm latch, switching the multi-SP number,
PID updating (adaptive control), automatic filter adjustment, and water-cooling output adjustment.

5-8-2 How to Use the Multi-SP Function

The multi-SP function allows you to set up to eight set points (SP 0 to 7) in the Adjustment Level. The
set point can be switched by operating the keys on the front panel or by using external input signals
(event inputs).

sinduj Juang buisn 8-

@ Using Event Inputs
The following table shows the relationships between the ON/OFF status of multi-SP number

switching bits 0 to 2 and the set point. <
. Multi-SP No. switching bits m
Selected set point : - - o
Bit 0 Bit 1 Bit 2 =
SPO OFF OFF OFF g
SP 1 ON OFF OFF P
SP2 OFF ON OFF 2
SP3 ON ON OFF
SP 4 OFF OFF ON
SP5 ON OFF ON
SP6 OFF ON ON
SP7 ON ON ON

Note: Any bits that are not assigned to event inputs are treated as being OFF.
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® Using Key Operations

You can select any of the set points 0 to 7 by changing the set value of the Multi-SP Uses
parameter. The Multi-SP Uses parameter display conditions are as follows:
¢ Digital Controllers without event inputs for which the Number of Multi-SP Points parameter is not

set to OFF

¢ Controllers with event inputs for which the Number of Multi-SP Points parameter is not set to OFF
and the Event Input Assignment 1 to 6 parameters are not set to Multi-SP switching bits 0 to 2
The following table shows the relationship between the Multi-SP Uses parameter set value and the

selected set point

Multi-SP

Selected set point

0

SPO

SP 1

SP2

SP3

SP 4

SP 5

DO BA|W[N|—=

SP 6

7

SP7

Note: The set point can also be switched using communications.
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5-8-3 Operation Commands Other than Multi-SP

The following table shows the functions that can be assigned when an Event Input Assignment 1 or 6
parameter is displayed.

Setting Function Detection method >
NaNE None
SkaP RUN/STOP Edge
MANL Auto/Manual™ Level
PRAE Program Start ' Level
df'5 Invert Direct/Reverse Operation Level
NaNE None
AE-2 100% AT Execute/Cancel Edge
AL~ 40% AT Execute/Cancel 2 Edge
WEPE Setting Change Enable/Disable Level
LM Communications Write Enable/Disable™® | Level
LRE Alarm Latch Cancel Edge
M&aPO Multi-SP No. switching bit 0 Edge
M&P Multi-SP No. switching bit 1 Edge
M&sP? Multi-SP No. switching bit 2 Edge
RLN STOP/RUN Edge
A-1d PID Update (Adaptive Control) Edge

FA Automatic Filter Adjustment Edge
W-HE Water-cooling Output Adjustment Edge

*1

2
*3

*4

*5

PRST (Program Start) can be set even when the Program Pattern parameter is set to OFF, but the function
will be disabled.

This function can be set for heating/cooling control, but the function will be disabled.

This function can be set only for a Controller that supports communications. Also, when a work bit is
selected as the event input data for a logic operation, Communications Write Enable/Disable cannot be
assigned. If the Digital Controller is operating only on the power supply from the USB-Serial Conversion
Cable, it will operate as if the event inputs remain OFF. Therefore, communications writing will be disabled
and you will not be able to write data from Setup Tools, such as the CX-Thermo.

If the same function is assigned to PF Key, it will be disabled for the PF Key and only the event input can be
used to execute the function.

For edge detection, the function will operate only when the status of the event input changes. Edges will be
detected for edge-detection events when the power supply is turned ON.

Turn event inputs ON and OFF while the power is being supplied. Event input ON/OFF changes are
detected for inputs of 50 ms or longer.
The functions are described in detail below.
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® Executing Run/Stop Control

When the Event Input Assignment parameter is set to STOP (RUN/STOP), control is started when
event input turns OFF. Control is stopped when the input turns ON. However, alarms will operation
regardless of the run/stop status.

The STOP indicator will light while control is stopped.

Setting Input contact Status
Event input ON STOP
Event input OFF RUN

Set the Event Input Assignment parameter to RUN (RUN/STOP) for the reverse logic.

Setting Input contact Status
Event input ON RUN
Event input OFF STOP

® Switching between Auto and Manual Control
When the Event Input Assignment parameter is set to MANU (auto/manual), manual control will start
when event input turns ON. Auto control will start when the input turns OFF.
The MANU indicator will light during manual control.

Setting Input contact Status
Event input OFF Automatic
Event input ON Manual

® Controlling the Start of the Simple Program Function

When the Event Input Assignment parameter is set to PRST (program start), the program will start
when the event input turns ON. The program will be reset when the input turns OFF and the
RUN/STOP status will automatically switch to STOP mode. If the program END output is ON, the
program END output will turn OFF.

Setting Input contact Status
Event input OFF Reset
Event input ON Start

Control by Inverting Direct/Reverse Operation

When the Event Input Assignment parameter is set to DRS (Invert Direct/Reverse Operation) and
the Direct/Reverse Operation parameter is set for reverse operation, control starts with direct
operation (cooling control) when the event input turns ON and control starts with reverse operation
(heating control) when the event input turns OFF.

Direct/Reverse

. I ;
Setting nput contact Operation parameter Status
Event input OFF Direct operation (cooling) | Direct operation (cooling)
Reverse operation Reverse operation
(heating) (heating)
Event input ON . . . Reverse operation
Direct operation (cooling) (heating)

Reverse operation
(heating)

Direct operation (cooling)
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5 Advanced Operations

® Switching 100% AT Execute/Cancel

When the Event Input Assignment parameter is set to AT-2 (100% AT Execute/Cancel), 100% AT
will be executed when the event input turns ON and will be cancelled when the input turns OFF.

Setting Input contact Status
Event input OFF 100% AT cancelled
Event input ON 100% AT executed

® Switching 40% AT Execute/Cancel

When the Event Input Assignment parameter is set to AT-1 (40% AT Execute/Cancel), 40% AT will
be executed when the event input turns ON and will be cancelled when the input turns OFF.

Setting Input contact Status
Event input OFF 40% AT cancelled o
Event input ON 40% AT executed Z
[7/]
® Switching Setting Change Enable/Disable ‘rgn
When the Event Input Assignment parameter is set to WTPT (Setting Change Enable/Disable), the §
setting change will be disabled when the event input turns ON and will be enabled when the input =
turns OFF. E«
Setting Input contact Status
Event input OFF Enabled
Event input ON Disabled

® Switching Communications Write Enable/Disable
When the Event Input Assignment parameter is set to CMWT (Setting Change Enable/Disable),
writing with communications will be enabled when the event input turns ON and writing with
communications will be disabled when the event input turns OFF.

Setting Input contact Status
Event input OFF Disabled
Event input ON Enabled

® Switching Alarm Latch Cancel

When the Event Input Assignment parameter is set to LAT (Alarm Latch Cancel), all alarm latches
(alarms 1 to 4, heater burnout, HS alarm, latch) will be cancelled when event input turns ON.

Setting Input contact Status
Event input OFF
Event input ON Cancelled

® Performing PID Update (Adaptive Control)
When the Event Input Assignment parameter is set to A-UD (PID Update), updating PID constants
for adaptive control is started when the event input turns ON.

Setting Input contact Status
Event input OFF
Event input ON Updated
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5 Advanced Operations

® Performing Automatic Filter Adjustment

When the Event Input Assignment parameter is set to FA (Automatic Filter Adjustment), automatic
filter adjustment is performed when the event input turns ON. It will be cancelled when the event

input turns OFF.

Setting

Input contact

Status

Event input

OFF

Automatic filter
adjustment
cancelled.

Event input

ON

Automatic filter
adjustment
performed.

® Water-cooling Output Adjustment

When the Event Input Assignment parameter is set to W-HT (Water-cooling Output Adjustment),

water-cooling output adjustment will be enabled when the event input turns ON.

Setting Input contact Status
Event input OFF Disabled.
Event input ON Enabled.
Parameters
Display Parameter Description Level

Event Input Assignment 1

Function of event input

{
Ev-2 Event Input Assignment 2
Ev-3 Event Input Assignment 3
Ev-d Event Input Assignment 4
Ev-5 Event Input Assignment 5
EVv-h Event Input Assignment 6
MSPU Number of Multi-SP Points

Initial Setting Level

Initial Setting Level

Initial Setting Level

Initial Setting Level

Initial Setting Level

Initial Setting Level

Advanced Function
Setting Level
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5 Advanced Operations

5-9 Setting the SP Upper and Lower Limit
Values

5-9-1 Set Point Limiter

The setting range of the set point is limited by the set point limiter. This function can be used to prevent
setting incorrect set points. The upper- and lower-limit values of the set point limiter are set using the
Set Point Upper Limit and Set Point Lower Limit parameters in the Initial Setting Level. If the set point is
not within the range set for the set point limiter as the result of changes to the Set Point Upper Limit or
Set Point Lower Limit parameter, the set point will automatically be changed to a value within the set
range. When the set point limiter is reset, the set point is forcibly changed to the upper- or lower-limit
value of the set point limiter if the set point is out of the limiter range. Also, when the input type and the
temperature unit, scaling upper-limit value, or lower-limit value are changed, the set point limiter is forc-
ibly reset to the input setting range or the scaling upper- or lower-limit value.

| Input setting range

sanjep Hwi 18mo pue saddn dS 8yl Bumes 6-G

| Set point limiter |

|
Y v v

Before being changed by the limiter 2 A » Set point
: A" B
' Upper limit pe, X (Cannot be set.)

' value changed

Upper limit value changed V ' V » Set point o
Input type changed v - v > Set point %
A Set point ¥ Upper/lower limit values B a
V Sensor upper/lower limit values O (Can be set.) =l
=
3
g
Parameters
Parameters Parameter Description Level
SL-H Set Point Upper Limit To limit the SP setting Initial Setting Level
SL-L Set Point Lower Limit To limit the SP setting Initial Setting Level
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5-9-2 Setting

Set the set point upper and lower limits in the Set Point Upper Limit and Set Point Lower Limit parame-
ters in the Initial Setting Level. In this example, it is assumed that the input type is set to a K thermocou-

ple with a temperature range of —200 to 1300°C.

-200 1300

Input setting range

| Set point limiter |

Set the upper and lower limits for the set point.
Set Point Upper Limit = 1000
Set Point Lower Limit = -100

Operating Procedure
* Setting the Set Point Upper Limit

1 Press the Key several times in the Initial Setting Level to Initial Setting Level
display 5. -H (Set Point Upper Limit). 51 -H set point
1300| Upper-limit
2 Press the ®) or & Key to set the value to 1000. TRY
The default is 1300. L H
e

¢ Setting the Set Point Lower Limit

1 Press the Key several times in the Initial Setting Level to
display 5L -L (Set Point Lower Limit).

Set Point
Lower Limit

2 Press the ®) or (¥) Key to set the value to —100.
The default is —200.
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5-10 Using the SP Ramp Function to Limit
the SP Change Rate

5-10-1 SP Ramp

The SP ramp function is used to restrict the width of changes in the set point as a rate of change. When
the SP ramp function is enabled and the change width exceeds the specified rate of change, an area
where the set point is restricted will be created, as shown in the following diagram.
During the SP ramp, control will be performed not for the specified set point but rather for the set point
restricted by the rate of change set for the SP ramp function.

SP

A

SP afterchange {— | - - - - - - __ __

SP ramp time unit (s/min/h)

ajey abuey) ds ayi Hwi o3 uonound dwey d4s aui buisn 01-g

SP before change -

» Time

Point of change
The rate of change during an SP ramp is specified using the SP Ramp Set Value, SP Ramp Fall Value,
and SP Ramp Time Unit parameters. The SP Ramp Set Value parameter is set to OFF by default and

the SP Ramp Fall Value parameter is set to SAME by default, i.e., the SP ramp function is disabled. ¢
Changes in the ramp set point can be monitored in the Set Point During SP Ramp parameter (Opera- @
tion Level). Use this parameter when monitoring SP ramp operation. @
The SP ramp function operates in the same way when switching the set point using the multi-SP func- Py
tion. 3
Parameters
Display Parameter Description Level
SPRE SP Ramp Set Value To limit the SP rate of Adjustment Level
change
To limit the SP rate of .
SPRL SP Ramp Fall Value change Adjustment Level
SPRU SP Ramp Time Unit Unit for setting the SP Adv..emced Function
Setting Level
! MASK8 Alarm SP Selection Alarm SP selection Advanced Function
AL 5P - Setting Level
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® Operation at Startup

If the SP ramp function is enabled when the Digital Controller is turned ON or when switching from
STOP to RUN mode, the process value reaches the set point using the SP ramp function in the
same way as when the set point is changed. In this case, operation is carried out with the process
value treated as the set point before the change was made. The direction of the SP ramp changes
according to the relationship between the process value and the set point.

PV<SP

Set point

PV -

Power ON

PV>SP

P
SA R SP ramp

Falling

PV

Set point+—-----23 —

» Time

Power ON

® Restrictions during SP Ramp Operation

e Execution of auto-tuning starts after the end of the SP ramp.
¢ When control is stopped or an error occurs, the SP ramp function is disabled.

® Alarms during SP Ramp Operation

The operation of alarms during SP ramp operation depends on whether alarms are set to be based
on the ramp set point or the target set point (refer to the following diagrams). The set point to be
used is set in the Alarm SP Selection parameter.

Alarm SP Selection = Ramp SP (Alarm Type: 1 (Upper/Lower Limits))

Temperature
A

T Alarm output ON

>

»

Time

Alarm SP Selection = Target SP (Alarm Type: 1 (Upper/Lower Limits))

Temperature
A

Time
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5-11 Using the Key Protect Level

5-11-1 Protection

¢ To move to the Protect Level, press the @ and (@ Keys simultaneously for at least three seconds in
Operation Level or Adjustment Level.*
* The key pressing time can be changed in the Move to Protect Level Time parameter (Advanced Function
Setting Level).
e The Protect Level protects parameters that are not changed during Digital Controller operation until
operation is started to prevent them from being modified unintentionally.
There are four types of protection: operation/adjustment protect, initial setting/communications

protect, setting change protect, and PF Key protect.
* The protect level settings restrict the range of parameters that can be used.

® Operation/Adjustment Protect

Displaying and changing settings in Operation Level and moving to Adjustment Level are restricted.

The following table shows the relationship between set values and the range of protection.

[9Ae7 193104d A3y ayi Buisn L1-§

— oo
o c Set value
= - Level
Can be dis- Can be dis- Can be dis- Can be dis-
PV
played played played played
[¢)]
Can be dis- Can be dis- Can be dis- Can be dis- I
‘ PV/SP | played and played and played and played N
Operation changed changed changed -
Level Canbedis- |Canbedis- | Cannotbe dis- | Cannot be dis- e
played and played and played and played and 2
Others | changed changed moving to moving to S
other levels is | other levels is
not possible not possible
Can be dis- Cannot be dis- | Cannot be dis- | Cannot be dis-
played and played and played and played and
Adjustment Level changed moving to moving to moving to
other levels is | other levels is | other levels is
not possible not possible not possible

e Parameters are not protected when the set value is set to 0.
¢ The default is 0.

@ Initial Setting/Communications Protect

This protect level restricts movement to the Initial Setting Level, Communications Setting Level, and

Advanced Function Setting Level.

o icati i
[ - . Communications Advanced Function
| Set value Initial Setting Level Setting Level Setting Level
0 Possible to reach Possible to reach Possible to reach

Possible to reach

Possible to reach

Not possible to reach

p———

Not possible to reach

Not possible to reach

Not possible to reach

e The default is 1.

Application Example: To enable setting only the SP, set both the Operation/Adjustment Protect
parameter and the Initial Setting/Communications Protect parameter to 2.

ES5CID Digital Temperature Controllers User’s Manual (H224)
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® Setting Change Protect
This protect level restricts key operations

:'m' :'_‘ :'" ,': Set value Description
oF F Settings can be changed using key operations.
ON Settings cannot be changed using key operations. (The protect level set-

tings, however, can be changed.)
e The default is OFF.

¢ The setting change protection indicator (Q=m) will light when the Setting Change Protect
parameter is set to ON.

® PF Key Protect
This protect level enables or disables PF Key operations.

-
{

! ," Set value Description

aFF PF Key enabled.
ON PF Key disabled (Operation as function key prohibited).

¢ The default is OFF.

-~

i
I

-
|

5-11-2 Entering the Password to Move to the Protect Level

¢ The Protect Level can be moved to only by displaying the password display and entering the correct
password. (The user can set any password in the Password to Move to Protect Level parameter.) If
no password is set (i.e., if the password is set to 0 in the Password to Move to Protect Level
parameter), the password input display to move to the Protect Level will not be displayed and the
Protect Level can be moved to directly.

Move to the Protect Level and set the password.
Example password: 1234

Operating Procedure

® Password Not Yet Set

1 Press the ® and Keys simultaneously for at least 3 sec- | Protect Level
onds (default) in the Operation Level."’ a0
I

B aHE "_ Operation/
If a password is not set, the Protect Level will be entered and oAk = h édJLtJStrtnent
L rotec

(Operation/Adjustment Protect) will be displayed.

2 Press the Key several times in the Protect Level to display
PRLP (Password to Move to Protect Level).

{
(.

{
-

-
)
-
|‘~
——
U

Password to
Move to
u| Protect Level

3 Press the © and Keys simultaneously and set the value to
1234. (This enters the password.)
To prevent setting the password incorrectly, the &) and @ Keys or
and @ Keys must be pressed simultaneously to set the
password.

*1  The key pressing time can be changed in FFLE (Move to Protect Level Time) in the Advanced
Function Setting Level. (Setting range: 1 to 30 seconds, Default: 3 seconds)

J
——
(|

)
-
U

‘l‘
Y]
L
=
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5 Advanced Operations

® Password Already Set

¢ Deleting the Password (Password Deletion Example: 5678)

T Press the © and @ Keys simultaneously for at least 3 sec- | " °tect evel

onds (default) in the Operation Level.*1 ‘EI,IV'I'_I“V Move to

FPMay (Move to Protect Level) will be displayed. I Protect Level
2 Press the ® or Key to set the password to 5678. (This |[ =, =,
enters the password.) Iy
S56N8

3 Move to the Operation/Adjustment Protect parameter in the =

Protect Level by pressing the © or @ Key or leaving the set- L
ting for at least two seconds. (This deletes the password.)

H'LI'I: Operation/Adjust-
ment Protect

=~

]

e Setting the Password Again (Password Example: 1234)

T setthe password to 1234 again. P 0| Password to
Press the (@ Key several times in the Protect Level to display PRLF R '}\:AO\{e ttoL |
Ll rotect Leve
(Password to Move to Protect Level). MASKS
2 Press the @ and ®) Keys simultaneously and set the value to oo o
1234. (This enters the password.) R '—7 '7-
17700
To prevent setting the password incorrectly, the (&) and @ Keys or i3

and © Keys must be pressed simultaneously to set the
password.

*1  The key pressing time can be changed in FFLE (Move to Protect Level Time) in the Advanced
Function Setting Level. (Setting range: 1 to 30 seconds, Default: 3 seconds)

El Precautions for Correct Use

Protection cannot be cleared or changed without the password. Be careful not to forget it. If you
forget the password, contact your OMRON sales representative.

® Communications Operation Command to Move to the Protect Level

¢ The Write Variable operation command can be used via communications to write the password to
the Move to Protect Level parameter. When the correct password is written, the display will
change to the Operation/Adjustment Protect parameter and writing the parameters in the Protect
Level will be enabled.

Note1: If the Write Variable operation command is used to write the wrong password to the Move to Protect
Level parameter after the correct parameter has been written, the Move to Protect Level parameter
will be displayed and any Write Variable operation commands to write parameters in the Protect
Level will result in operation errors.

2: If a password is not set or if it is set to 0, the display will change to the Operation/Adjustment Protect
parameter and writing the parameters in the Protect Level will be enabled immediately.
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5 Advanced Operations

5-12 Hiding and Displaying Parameters

5-12-1 Parameter Mask Setting

You can use a key operation to hide parameters that do not need to be displayed. This allows you to
prevent incorrect settings for parameters or to simplify the parameter configuration according to the
application.

® Parameters

Display Parameter Description Level
M
15k Parellmeter Mask Moves you to the Parameter Mask Advanced Function Setting Level
Setting Mode.
PMSH Parameter Mask

Enables and disables parameter masks. | Protect Level

Enable

® Description
e |If you set the Parameter Mask Setting parameter (Advanced Function Setting Level) to ON,
Parameter Mask Mode is entered.
¢ When you enter Parameter Mask Mode, the first parameter in the Operation Level is displayed.
¢ When you press the @ Key, the setting level changes as shown below.

Operation p| Adjustment L__y, Initial Setting
Level Level Level
Advanced Function < Communications
Setting Level Setting Level

*  You cannot mask parameters in the Manual Control Level, Monitor/Setting ltem Level, and Protect Level.
¢ Press the Key once for less than one second to move to the next parameter in the current

setting level.
Press the (@ Key for at least one second to move to the previous parameter in the current setting
level.
¢ Press the (&) or & Key to set the parameter to d. 5F (disable mask (show)) or MA5! (enable mask
(hide)).
e Perform one of the following operations to end Parameter Mask Mode.
1. Cycle the power supply.
2. Send a Software Reset command with communications.
3. Press the @ Key for at least 1 s.
e When you enter Parameter Mask Mode, the first parameter in the Operation Level is displayed.
However, you cannot set a parameter mask for the Process Value/Set Point 1 and Process
Value/Set Point 2 parameters.

® Some parameters are masked (mask: mask enable (hidden)) in the default
Parameter Mask Settings. These parameters are indicated with the mark.
e Auto/Manual Switch (Operation Level)

MV Monitor (Heating) (Operation Level)

MV Monitor (Cooling) (Operation Level)

MV at Stop (Adjustment Level)

MV at PV Error (Adjustment Level)
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Other than the above parameters, the mark appears for parameters that are masked only for
the E5SCID--80101.

Masking (Hiding) Parameters

® Setting Example
In this example, the Temperature Input Shift parameter in the Adjustment Level is set to MAS!
(enable mask (hide)).

Operating Procedure
¢ Moving to Parameter Mask Mode (Advanced Function Setting Level)

Advanced Function Setting

1 Press the @ Key several times in the Advanced Function Set- Level

ting Level to display the Parameter Mask Setting parameter.

‘LI ’Ivll ': ': Parameter Mask

L:IFF Setting

2 Press the ® or Key to set the parameter to ol (Move to |[
Parameter Mask Mode). !

The default is aFF.
Refer to 4-1-4 Moving to the Advanced Function Setting Level for information on entering the Advanced Function
Setting Level.

sia)oweled buiAeidsig pue BUIpIH 21-S§

¢ Hiding the SP Mode Parameter (Adjustment Level)

Adjustment Level

1 Press the Key several times in the Adjustment Level to
gyl

select the Temperature Input Shift parameter. Ly _:, Temperature
ljl__ q‘U Input Shift

2 Press the or Key to set the parameter to MAS5) (enable [ - -
mask (hide)). l_Mlq\’lq_’f
The default is o 5F. | rnan

3 Press the @ Key for at least one second to end Parameter

Mask Mode.
Refer to 4-1-2 Moving to the Adjustment Level for information on entering the Adjustment Level.

6umes )Se Jelsweled |-gL-G

¢ Enabling Parameter Masks (Protect Level)

1 Press the (@ Key several times in the Protect Level to display Protect Level

the Parameter Mask Enable parameter. ,EI,N'I:“I\/ Parameter
- | Mask Enable
o
2 Press the® or Key to set the parameter to o (enable). T aME,
is o AL
The default is oV. = l_l_IM
o

*  The Temperature Input Shift parameter is masked (i.e., hidden).
Refer to 4-1-2 Moving to the Adjustment Level for information on entering the Protect Level.
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Unmasking (Displaying) Parameters

¢ Disabling Parameter Masks (Displaying) (Protect Level)

1 Press the (@ Key several times in the Protect Level to display
the Parameter Mask Enable parameter.

Protect Level

Parameter Mask
Enable

2 Press the ®) or & Key to set the parameter to OFF (Disable).
The default is ON.
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5-13 OR Output of Alarms

5-13-1

Integrated Alarm

5 Advanced Operations

You can use an integrated alarm to output an OR of alarms 1 to 4, the HB alarm, the HS alarm, and the
input error. Set the Integrated Alarm Assignment parameter (ALMHA) and then assign the integrated
alarm (AL M) to an auxiliary output or a control output.

® Parameters

Parameter !\lo. 1 Value !\lo. 2 Level
display display
Control Output | &Lt ! to ALM: Integrated alarm (The Integrated . Advar?ced '
. [ Alarm Assignment parameter must be ALM Function Setting
Assignment olkc
set separately.) Level
Auxiliary Sib o ALM: Integrated alarm (The Integrated Advanced
Output 1 to 4 S"J‘bH” Alarm Assignment parameter must be ALM Function Setting
Assignment "' set separately.) Level
Set the sum of the following values for
the alarms and errors to include in the
OR output. 0 to 255
Alarm 1: +1
Integrated 2:2:2 g :i Advanced
Alarm ALMA ) 0 to 255 | Function Setting
Assignment Alarm 4: +8 Level
9 HB alarm: +16
HS alarm: +32

Input error: +64
(Default: 49 (i.e., an OR of alarm 1, the
HB alarm, and the HS alarm))
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5 Advanced Operations

® Operating Procedure

The following procedure outputs an OR of the following alarms on auxil-

iary output 2.
e Alarm 1

¢ HB alarm (Hh)
The settings are made in the Advanced Function Setting Level.

Operating Procedure
¢ Assigning the Integrated Alarm to an Auxiliary Output

1 Press the @ Key several times in the Advanced Function Set- ﬁs\\//;nced Function Setting

ting Level to display 5UbZ2 (Auxiliary Output 2 Assignment).

1 Z1| Auxiliary
LILIL | Output 2
Hi M3\ Assignment

2 Press the ®) or (¥ Key to select AL (Integrated Alarm). 3T
The default is AL M2 (Alarm 2). a ,';,-
)

¢ Setting the Integrated Alarm Assignment Parameter

1 Press the @ Key several times in the Advanced Function Set- ﬁs\\//;nced Function Setting

ting Level to display AL MR (Integrated Alarm Assignment).

,’ Integrated Alarm
ug Assignment
1

2 Press the @) or & Key to set the set value to 17 (i.e., the sum =Ty
of 1 for alarm 1 and 16 for the HB alarm). L

1

[N

The default is 49.
(Alarm 1 (1) + HB alarm (16) + HS Alarm (32)= 49)

@ Additional Information
For details on the integrated alarm, refer to Section 6 Parameters.
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5-14 Alarm Delays

5-14-1 Alarm Delays

¢ Delays can be set for the alarm outputs. ON and OFF delays can be set separately for alarms 1, 2, 3,
and 4. The ON and OFF delays for alarms 1, 2, 3, and 4 also apply to the individual SUB1, SUB2,
SUBS3, and SUB4 indicators and to communications status. The alarm ON delays will also function
when power is turned ON or when moving from the Initial Setting Level to Operation Level (e.g., to
software resets). All outputs will turn OFF and the OFF delays will not function when moving to the
Initial Setting Level or when an alarm is output for an A/D converter error.

@ Operation of Alarm ON and OFF Delays (for an Upper-limit Alarm)

Alarm Latch = OFF

PV L
. —
Alarm hysteresis S
>
Alarm setting Y o
1 3
[ : — o
| ! e
1 \ Q
1 <
1 ! »
! |
1
1
| 1
| 1
| ON delay set !
1 1
1 lime , OFF delay set
Alarm status ! | time
>
1
1
1
1

L
1
1
: ON delay set time
1
1

Alarm will not turn ON.

e The alarm will not turn ON if the time that the alarm is ON is equal to or less than the ON delay set
time. Also, the alarm will not turn OFF if the time that the alarm is OFF is equal to or less than the
OFF delay set time.

e If an alarm turns OFF and then back ON during the ON delay time, the time will be remeasured
from the last time the alarm turns ON. Also, if an alarm turns ON and then back OFF during the
OFF delay time, the time will be remeasured from the last time the alarm turns OFF.

skejoq WIelY L-1-G

® Parameters Related to Alarm Delays

Parameter name Display | Set (monitor) values Level

Alarm 1 ON Delay A lah 0to 999 (s)

Alarm 2 ON Delay Adah 0to 999 (s)

Alarm 3 ON Delay AdaN 0 to 999 (s)

Alarm 4 ON Delay A4aN 010 999 (s) Advanced Function
Alarm 1 OFF Delay A laF 00 999 (s) Setting Level
Alarm 2 OFF Delay AdaF 0to 999 (s)

Alarm 3 OFF Delay A3aF 0to 999 (s)

Alarm 4 OFF Delay A4aF 0to 999 (s)

Note1: The defaults are 0, i.e., the ON and OFF delays are disabled.
2: The parameters are displayed when alarm functions are assigned and when the alarm type is set to
any type but 0 (none), 12: LBA, or 13: PV change rate alarm.
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Use the following procedure to set ON and OFF delays for the alarm 1.
An ON delay of 5 seconds and an OFF delay of 10 s will be set.

Operating Procedure
¢ Setting the Alarm 1 ON Delay

1 Press the (@ Key several times in the Advanced Function Set- Advanced Function Setting

. . - Level
ting Level to display A /aN (Alarm 1 ON Delay). B
H 1o N aarm 10N
r| Delay
o
2 Press the ®) or ¥ Key to set the value to 5. Y
The default is 0. il "—“‘é

¢ Setting the Alarm 1 OFF Delay

1 Press the (@ Key several times in the Advanced Function Set- ﬁg\\//;nced Function Setting
ting Level to display A IaF (Alarm 1 OFF Delay).

-
o
——
(
———
1

_
3
=
0

— | Alarm 1 OFF
Delay

C3

2 Press the ®) or ¥ Key to set the value to 10.
The default is 0.

[
-
(
'

-
=
2

-

£3
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5-15 Loop Burnout Alarm

5-15-1 Loop Burnout Alarm (LBA)

¢ With a loop burnout alarm, there is assumed to be an error in the control loop if the control deviation
(SP - PV) is greater than the threshold set in the LBA Level parameter and if the control deviation is
not reduced by at least the value set in the LBA Detection Band parameter within the LBA detection
time.

e Loop burnout alarms are detected at the following times.

A

LA

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o
}LBAIeveI -

Set point — 8
= T Y LBA level ©

LBA band LBA band s

7777777777 B R G R eltin. il el c
) 1 =

=]

LBA band =

>

8

3

I
I I
I(;E'[Aection X Area where | 4 | X
time | LBAisnot | LBAdetection | | BA detection ' LBA detection
X detected | time ' _time ' time X
———————————re———>
I I I I I I
I I I I I I
I I I I I I
I I I I I I
I I I I I I
(1) @ 4@ @) (5) & (6) & (7) 4 !
LBA OFF LBA ON LBA OFF LBA ON

If the control deviation is reduced in the area between 1 and 2 (i.e., the set point is approached) and
the amount the control deviation is reduced is at least equal to the LBA band, the loop burnout alarm
will remain OFF.

The process value is within the LBA level between 3 and 4, and thus loop burnout alarms will not be
detected. (The loop burnout alarm will remain OFF.)

If the process value is outside the LBA level between 4 and 5 and the control deviation is not
reduced by at least the LBA band within the LBA detection time, the loop burnout alarm will turn ON.
If the control deviation is reduced in the area between 5 and 6 (i.e., the set point is approached) and
the amount the control deviation is reduced is at least equal to the LBA band, the loop burnout alarm
will turn OFF.

If the control deviation is reduced in the area between 6 and 7 (i.e., the set point is approached) and
the amount the control deviation is reduced is less than the LBA band, the loop burnout alarm will
turn ON.

(vg1) wuely inouing doo |-G1-G

e If the LBA detection time, LBA level, LBA detection band, and PID settings are not appropriate,
alarms may be detected inappropriately or alarms may not be output when necessary.

e Loop burnout alarms may be detected if unexpectedly large disturbances occur continuously and
a large deviation does not decrease.

e If a loop burnout occurs when the set point is near the ambient temperature, the temperature
deviation in a steady state may be less than the LBA level, preventing detection of the loop
burnout.

* If the set point is so high or low that it cannot be reached even with a saturated manipulated
variable, a temperature deviation may remain even in a steady state and a loop burnout may be
detected.

¢ Detection is not possible if a fault occurs that causes an increase in temperature while control is
being applied to increase the temperature (e.g., an SSR short-circuit fault).
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¢ Detection is not possible if a fault occurs that causes a decrease in temperature while control is
being applied to decrease the temperature (e.g., a heater burnout fault).

® Parameters Related to Loop Burnout Alarms

Parameter Display Setting range Remarks Level
name
. Setting 0
LBA Detection |, , o 0 to 9999 (s) disables the LBA
Time .
function.
Temperature input | 0.1 to 999.9 (°C/°F) | Default: 8.0
LBA Level m (°C/°F) Advanced
eve =BT Analog input 0.01 to 99.99 Default: 10.00% | Function Setting
(%FS) FS Level
Temperature input | 0.0 to 999.9 (°C/°F) | Default: 3.0
°C/°F
LBA Band LbAk ( )

Analog input

0.00 to 99.99
(%FS)

Default: 0.20%
FS

e Loop burnouts are not detected during SP ramp operation.

® Automatically Setting the LBA Detection Time
¢ The LBA detection time is automatically set by auto-tuning.
(It is not set automatically, however, for heating/cooling control.)
e |f the optimum LBA detection time is not obtained by auto-tuning, set the LBA Detection Time
parameter (Advanced Function Setting Level).

® Determining the LBA Detection Time

¢ To manually set the LBA detection time, set the LBA Detection Time parameter to twice the LBA
reference time given below.

(1) Set the output to the maximum value.

A loop burnout alarm can be output by setting the alarm 1 type to 12 (LBA).
A setting of 12 (LBA) can be set for alarms 2 to 4, but the setting will be disabled.

Loop burnouts are not detected during auto-tuning, manual operation, or while stopped.
If the alarm 1 latch is set to ON, the latch will be effective for the loop burnout alarm.

(2) Measure the time required for the width of change in the input to reach the LBA

band.
,Measurement time,
Temperature rm . PV
A 1 I
1
1
1
1
I
1
i _—  ____________|[LBAband
1 1
1 1
MV = 100%
[LBA detection time = Tm x 2] Time

(3) Set the LBA Detection Time parameter to two times the measured time.

® LBA Level

e Set the control deviation when the control loop is working properly.
¢ The default is 8.0 (°C/°F) for Digital Controllers with Temperature Inputs and 10.00% FS for Digital
Controllers with Analog Inputs.
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® LBA Band

e There is assumed to be an error in the control loop and the alarm output turns ON if the control
deviation is greater than the threshold set in the LBA Level parameter and if the control deviation
does not change by at least the value set in the LBA Band parameter.

e The default is 3.0 (°C/°F) for Digital Controllers with Temperature Inputs and 0.20% FS for Digital
Controllers with Analog Inputs.

The LBA is used.

The related parameters are as follows:
LBA Detection Time: 10

LBA Level: 8.0

LBA Band: 3.0

a
Operating Procedure -
* Setting the LBA §
1 Press the Key several times in the Initial Setting Level to Initial Setting Level E
. — 3
display ALE ! (Alarm 1 Type). HIE 1 aam 1 Type g
.| >
£ o
3
2 Press the ®) or & Key to select IZ (LBA). ST
The default is 2 (upper limit). [ |
i

e Setting the LBA Detection Time

Advanced Function Setting

1 Press the (@ Key several times in the Advanced Function Set- Level

ting Level to display L A (LBA Detection Time).

—

{
I

LBA Detection
Time

==
)

UL
=
~

[

2 Press the &) or (¥ Key to set the value to 10.
The default is O (s).

it
.

=~
——
|

=3

(vg1) wuely inouing doo |-G1-G

e Setting the LBA Level

Advanced Function Setting

1 Press the (@ Key several times in the Advanced Function Set- Level

ting Level to display L 6AL (LBA Level).

L RED | eA Level
A.0
2 Press the ®) or (¥) Key to set the value to 8.0. T
The default is 8.0 (°C/°F). Lore
H.O

e Setting the LBA Band

1 Press the @ Key several times in the Advanced Function Set- Advanced Function Setting

Level
ting Level to display L bAb (LBA Band).
! HHR| LeaBand
an
A
2 Press the ®) or & Key to set the value to 3.0. GT
The default is 3.0 (°C/°F). Lo
4.0
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5-16 Performing Manual Control

Manual control can be used during PID control.

5-16-1 Manual MV

If you change to Manual Mode, the Manual MV parameter will be displayed and the displayed value
will be output as the MV. If you change the setting of the Manual MV parameter, you can set any
required MV. (The new value will be applied immediately.) The default setting of the Manual MV
parameter is determined by the setting of the Manual Output Method parameter as shown below.

HOLD: The MV from immediately before moving to Manual Mode
INIT: The set value of the Manual MV Initial Value parameter

If the power supply is cycled during manual operation, operation will be restarted with the manual
MV that was in effect before the power supply was interrupted. When the Manual MV Limit Enable
parameter is set to ON (enable), the setting range will be from the MV lower limit to the MV upper
limit. When operation is changed back to Automatic Mode, the MV from immediately before the
change is inherited and then gradually changes to the value for Automatic Mode to prevent the MV
from changing rapidly. (This is called balanceless-bumpless operation.)

The manual operation is illustrated in the following figure when the Manual Output Method
parameter is set to HOLD.

1
1
1
1
1
1
! .
+ yy yy » Time

MV switched OFF ~ ON
:
interrupted

0

|E| Precautions for Correct Use

e The automatic display return function will not operate in Manual Mode.

e Switching between automatic and manual operation is possible for a maximum of one million
times.

® Related Displays and Parameters

Parameter name Display Setting range Default Level

A-M | Switching between Automatic Mode and

Manual Mode Operation Level

Auto/Manual Switch™!

PV/MV (Manual Standard control or position-proportional Manual Control
control: -5.0to 105.0

2
MV) Heating/cooling control: —105.0 to 105.0 Level

ES5CID Digital Temperature Controllers User’s Manual (H224)



5 Advanced Operations

Parameter name Display Setting range Default Level
Manual Output MAN HOLD HOLD
Method INIT
Manual MV Initial MANC | Standard control: 5.0 to 105.0 0.0 |Advanced
Value Heating/cooling control: —105.0 to 105.0 Function Setting
Manual MV Limit MANL | OFF: Disabled. oFF | -evel
Enable ON: Enabled.

*1 A mask is set to this parameter.
Refer to 5-12 Hiding and Displaying Parameters.
*2 If the Manual MV Limit Enable parameter is set to ON, this value will be between the MV upper limit and the
MV lower limit.
Note: Refer to 5-18 Output Adjustment Functions for information on the order of priority for the MV.

® Moving to the Manual Control Level
¢ Moving with a Key Operation
e When the ©@ Key is pressed for at least 3 seconds in the Operation Level's auto/manual switching
display*, the Manual Mode will be entered and the Manual Control Level will be displayed. It is not
possible to move to any displays except for the PV/MV parameter during manual operation. Press
the @ Key for at least one second from the PV/MV parameter display in Manual Control Level to
return to Automatic Mode and display the top parameter in the Operation Level.

joquo0) [enueyy Bulwioped 91-§

Operation Level

1 I

1 I

T I

Press @) key for at least 1 s. | l l :
1 lj':l PV/SP 1 o
! -II_I-/_V ! _IL
Manual Control Level : = : ®
e | .
! ! N ! . ! 2
! 25 o ml ! A - M| Auto/Manual Switch ! 2
| e IPAT o ' E

1 1 I
! PV/MV ! <

' _________Press@key for | l(@j |

1 I

at least 3 s. : M-CP Multi-SP !

I n I

A-Mdisplay flashes | - :

if the Key is pressed l I

for at least 1 s. X v :

| | l

1 ! I

1 I

1 I

*  The Auto/Manual Switch parameter is masked (not displayed) by default. To display it, refer to 5-12 Hiding and
Displaying Parameters.
* Using the PF Key to Move to the Manual Control Level
* When the PF Setting parameter is set to A-M (Auto/Manual), pressing the PF Key for at least one
second while in the Adjustment or Operation Level will change the mode to Manual Mode and
move to the Manual Control Level. During manual operation it is not possible to move to any
displays other than PV/MV (Manual MV). Press the &3 or @ Key for at least one second from the
PV/MV display in the Manual Control Level to change the mode to Automatic Mode, move to the
Operation Level, and display the top parameter in the Operation Level.

Note1: Priority of Manual MV and Other Functions
Even when operation is stopped, the manual MV is given priority.
Auto-tuning will stop when Manual Mode is entered.
2: Manual MV and SP Ramp
If operating, the SP ramp function will continue even when Manual Mode is entered.

* Moving to the Manual Control Level with an Event Input
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e |f an event input is set to MANU (auto/manual), you can use the event input to switch between
Automatic Mode and Manual Mode.

We will set the PF Setting parameter to A-M (auto/manual).

Operating Procedure
* Setting PID Control

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display [NEL (PID ON/OFF). FMED | Piponorr

2 Press the ®) or (¥ Key to set PID.

¢ Setting Auto/Manual Selection

Advanced Function Setting

1 Press the (@ Key several times in the Advanced Function Set- Level

ting Level to display PF (PF Setting).

J= J— | PF Setting

2 Press the ®) or (¥) Key to select A-/ (auto/manual).

¢ Setting the Manual MV with the &2 Key

1 Press the Key in the Operation Level to enter the Manual

Control Level. l:-' '_:p PV/MV
i
2 Press the ®) or & Key to set the manual MV. aC
. =
(In this example, the MV is set to 50%.) con

*  The manual MV setting must be saved (see page Applying Changes to Numeric Values on page 3-7), but
values changed with key operations are reflected in the control output immediately.
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5-17 Using the Simple Program Function

5-17-1 Simple Program Function

¢ The simple program function can be used to execute program operation equivalent to two segments,
like the operation shown below.

Setooint Fo---- -l mmo T TTTTT TTIIII 4T Waitband
R M - n------ - Wait band

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
A I A

RSET ® STRT Soak time P.END display

P.END output

Select either
STOP or RUN.

e The program will start when the Program Start parameter is changed from RSET to STRT. P.END
will be displayed on the No. 2 display and, if one is assigned, the output assigned as the program end
output will turn ON after the time set in the Soak Time parameter has expired in the wait band. The
Program Pattern parameter can be used to select moving to STOP mode or continuing operation in
RUN mode after the program ends.

® Parameters Related to the Simple Program Function

Parameter name Display Set (monitor) values Unit Display level
Program Pattern PERN OFF, STOP, CONT --- Initial Setting Level
Program Start PRSE RSET, STRT Operation Level
Soak Time SofRl 1 to 9999 min, h, or s Adjustment Level
Soak Time Unit Lol s (seconds)/m (min- Advanced Function

utes)/h (hours) Setting Level
Wait Band WE-h OFF or 0.1 to 999.9* °C or °F* Adjustment Level
tSc.orak Time Remain Moni- CHER 0 to 9999 min, h, ors Operation Level

*  The setting unit of the Wait Band parameter is %FS for Digital Controllers with Analog Inputs and the setting

range is OFF or 0.01 to 99.99.
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5 Advanced Operations

® Program Pattern
Either of two program patterns can be selected. The simple program operation will not be performed
if the Program Pattern parameter is set to OFF.

(1) Pattern 1 (STOP)
Control will stop and the STOP mode will be entered when the program has ended.

Wait band
Wait band

Set point

A

1 »

— . — ¥ PEND display—
Soak time «r Isplay
RSET X STRT P.END output

Automatically switches from
RUN to STOP mode.

(2) Pattern 2 (CONT)
Control will continue in RUN mode when the program has ended.

. -------"°-"°"°7"°7"°" =" " =" "=""7"°" " " """ °"°”° ~ Wait band
Set point T - .
- Wait band

1 >
2 «— Soak time —*—P.END display—>

RSET X STRT PEND output

RUN mode continues.

® Starting Method
Any of the following three methods can be used to start the simple program.
e Setting the Program Start parameter to STRT.
e Turning ON an event input. (The program start must be assigned to an event input.*)
e Starting with an Operation Command using communications. (When the program start is not
assigned to an event input.)

* When the simple program is started and reset, writing is performed to non-volatile memory. Be sure to
consider the write life (1 million writes) of the non-volatile memory in the system design. When the program
start is assigned to an event input, the Program Start parameter will function as a monitor display, and the
RSET/STRT displays can be used to check when the event input has started or reset the simple program.
When this is done, the Program Start parameter functions as a monitor display only and cannot be changed
using key operations. If the Program Pattern parameter is set to OFF, the event input assignment setting will
be initialized to "None."
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® Soak Time and Wait Band

A

77777777777777777777777777777777 ., Wait band
Setpointf~~~~--""--F TS~ o
: Lo : | Wait band
1 1 1 1 I
1 1 1 1 I
1 1 1 1 I
1 1 1 1 I
1 1 1 1 I
1 1 1 1 I
1 1 1 1 I
1 1 1 1 I
1 1 1 1 I
1 1 1 1 I
1 1 1 1 1 >
1 1 1 1 |
RSET — STRT
M @ @ @ (5
N :
1
Soak time :
remain X
1
1
1
1

>
>

Set point Set point
The wait band is the band within which the process value is stable in respect to the set point. The
soak time is measured within the wait band. The timer that measures the soak time operates only
when the process value is within the wait band around the set point (i.e., SP £ wait band). In the
above diagram, the timer will be stopped between the start and (1), (2) and (3), and (4) and (5) and
will measure the time only between (1) and (2), (3) and (4), and (5) and the end.

uonoung weiboud ajdwis ayy buisn Z1-G

* If the wait band is set to OFF, the wait band will be treated as infinity and the timer will measure time
continuously after changing from RSET to STRT.

uonound weiboid s|dwis |-/1-G
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5-17-2 Operation at the Program End

¢ Display at the Program End
When the program ends, the process value will be displayed on the No. 1 display* and the set point
and F.ENd will be alternately displayed on the No. 2 display at 0.5 s intervals.
* One of the following displays: PV/SP, PV only, or PV/MV.

1
1 L'I o Displayed alternately.
|y Y ] iy
71-.1’:' N O ——— 20
I

e Program End Output
The output assignment parameters can be used to assign the program END output to any output.
The program END output can also be used in communications status.

When the Program Pattern parameter is changed from OFF to STOP or CONT, the Auxiliary Output 1
Assignment parameter will automatically be set to the P.END output. When the Program Pattern
parameter is changed from STOP or CONT to OFF, the Alarm 1 Output Assignment parameter will
automatically be initialized to ALM1 (or to HA for Digital Controllers that have HB or HS alarms).

e Clearing the Program End Status
The program END output and display will be cleared when the Program Start parameter is changed
from STRT to RSET. The setting is changed from STRT to RSET while the Program Start parameter
is displayed.
The program END status can also be cleared using an event. If the program start function is assigned
to an event, however, the program end status cannot be cleared from the Program Start parameter
display, which will function only as a monitor display.

ES5CID Digital Temperature Controllers User’s Manual (H224)



5 Advanced Operations

Simple programming is used.

The related parameters are as follows:
Program pattern: STOP

Soak time = 10 min

Wait band: 3

A

L %Waitbandﬂ

Set point

+—Soak time = 10 min —¥*—P.END display -

STOP P.END output

A

RSET X STRT

Operating Procedure
e Setting the Program Pattern

1 Press the Key several times in the Initial Setting Level to

Initial Setting Level

display PtRM (Program Pattern). ,lj,l: 'l_TIN Program Pattern
afF
2 Pressthe® or Key to select 5taP (STOP). RTRTY
The default is aFF. AR
SEaf

¢ Setting the Soak Time

1 Press the (@ Key several times in the Adjustment Level to dis-
play 5af! (Soak Time).

Soak Time

2

Press the ®) or & Key to set the value to 10.
The defaultis 1 (min or h).

e Setting the Wait Band

1 Press the (@ Key several times in the Adjustment Level to dis-
play WE -b (Wait Band).

Adjustment Level

[N
N

L

Wait Band

2

Press the &) or & Key to set the value to 3.0.
The default is aFF.
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5-17-3 Application Example Using a Simple Program

5-64

The program will be started by changing the setting of the Program Start parameter. The following
example shows using a simple program with the program pattern set to STOP.

Setpoint /7T~~~ "~ - - Wait band

1 1 1
Soak time  Soak time
—p 1 e

'Soak time'
—>!

P.END display
P.END output

RUN/STOP _!

status 1 1 1 1 1 1
1 1 1 1 1 1

1
ISTRT ) RSET I'sTRT RSET STRT
Program

start

RUN

s
- c.
z

Timing

Description

(1)

* The Program Start parameter was changed from RSET to STRT using either an event or key
operations.

* The RUN/STOP status automatically changes to RUN mode when the above operation is per-
formed.

* The Program Start parameter was changed from STRT to RSET using either an event or key
operations before the soak time expired.

* The RUN/STOP status automatically changes to STOP mode when the above operation is per-
formed.

@)

* The Program Start parameter is again changed from RSET to STRT using either an event or key
operations.

* The RUN/STOP status will automatically change to RUN mode when the above operation is per-
formed.

* The RUN/STOP status automatically changes to STOP mode when soak time expires.
* P.END flashes on the No. 2 display and the program END output turns ON.

* The Program Start parameter is changed from STRT to RSET using either an event or key oper-
ations.

* The P.END display is cleared and the program END output turns OFF.

 Key operations are used to switch the RUN/STOP status to RUN with the Program Start parame-
ter set to RSET (stopped).

* Normal control operation is started.

* The Program Start parameter is changed from RSET to STRT using either an event or key oper-
ations after the process value stabilizes.

e The RUN/STOP status remains as RUN.

(8)

* Key operations are used to change the RUN/STOP status to STOP (during program operation).

* Measuring the soak time is continued within the wait band. (Measuring the soak time stops when
the process value leaves the wait band.)

9)

¢ Key operations are used to change the RUN/STOP status to RUN.

* Measuring the soak time is continued within the wait band (continuing from the time between (7)
and (9)).

(10)

* The RUN/STOP status automatically changes to STOP mode when the measured time reaches
the soak time.

* P.END flashes on the No. 2 display and the program END output turns ON.
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5-18 Output Adjustment Functions

5-18-1 Output Limits

» Qutput limits can be set to control the output using the upper and lower limits to the calculated MV.
e The following MV takes priority over the MV limits.

Manual MV*

MV at stop

MV at PV error

Output 4

MV upper limit

MV lower limit
___. 0%

>
>

*  When the manual MV limit is enabled, the manual MV will be restricted by the MV limit.

e For heating/cooling control, upper and lower limits are set for overall heating/cooling control.
(They cannot be set separately for heating/cooling.)

A

Output |Heating MV Cooling MV
[~ 77 T

MV lower limit \

MV upper limit [ = —\

5-18-2 MV at Stop

The MV when control is stopped can be set.

For heating/cooling control, the MV at stop will apply to the cooling side if the MV is negative and to the
heating side if the MV is positive. The default is 0.0, so an MV will not be output for either standard or
heating/cooling control.

Parameter Setting range Unit | Default
MV at Stop | Standard control: -5.0 to 105.0 .
Heating/cooling control: —105.0 to 105.0 % 0.0

Note: The order of priority in respect to the manual MV and the MV at PV error is as follows: Manual MV > MV
at stop > MV at PV error.

5-18-3 MV at PV Error

A fixed MV is output when there is an input error. The MV at stop takes priority when control is stopped
and the manual MV takes priority in Manual Mode.

For heating/cooling control, the MV at PV Error will apply to the cooling side if the MV is negative and to
the heating side if the MV is positive. The default is 0.0, so an MV will not be output for either standard
or heating/cooling control.
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Parameter Setting range Unit | Default
MV at PV Error Standard control: —5.0 to 105.0 .
Heating/cooling control: —105.0 to 105.0 %o 0.0

Note: The order of priority with respect to the manual MV and the MV at Stop is as follows: Manual MV > MV at
stop > MV at PV error.
The order of priority of the MV is illustrated in the following diagram.

MV upper limit MV at PV Error Manual MV*
l RUN/STOP
MV v v
O o O
_——O— O 71 | =——O [ Output
PID N O @) —O
calculations 4
Input error Auto/Manual
Time
T MV at Stop
MV lower limit

* When the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV lower limit to the
MV upper limit.
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5-19 Using the Extraction of Square Root
Parameter

5-19-1 Extraction of Square Roots

¢ For analog inputs, the Extraction of Square Root parameter is provided for

Extraction of Square Root inputs so that differential pressure-type flow meter signals can be directly
Enable input.
C Mo e The default setting for the Extraction of Square Root parameter is OFF. The
0y Extraction of Square Root Enable parameter must be set to ON in order to use
aFF this function.

* |f the PV input (i.e., the input before extracting the square root) is higher than
0.0% and lower than the low cut point set in the Extraction of Square Root
Low-Cut Point parameter, the results of extracting the square root will be
11
]

Extraction of Square Root
Low-cut Point

L 0.0%. If the PV input is lower than 0.0% or higher than 100.0%, extraction of
A the square root will not be executed, so the result will be equal to the PV input.

I~

-

Jsjoweled 100y aienbs jo uonoelixg ayy buisn 61-§

mnnr
LLu The low-cut point is set as normalized data for each input, with 0.0 as the
lower limit and 100.0 as the upper limit for the input setting range.
Extraction of
square root 4
100% FS

o
| ®
/ Extraction of square ! -
)/ / root low-cut point m
/ > =
0 100% FS 8
Argument 1 (Input Data) s
]
]
Parameter name Setting range Unit Default Level _c;,",
Extraction of Square OFF: Disabled, OFF Initial Setting Level S
Root Enable [I& ON: Enabled %
" - o
Extraction of Square 0.0t0 100.0 % 0.0 Adjustment Level =

Root Low-cut Point

This procedure sets the Extraction of Square Root Low-cut Point param-
eter to 10.0%.
The input type must be set for an analog input.

Operating Procedure
e Enabling Extraction of Square Roots

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

Extraction of

. n . ———
display 54 (Extraction of Square Root Enable). ENR square
- | Root Enable
arr-
2 Pressthe® or Key to select oN (Enabled). C o
The default is aF F (disabled). i
(]
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¢ Setting the Extraction of Square Root Low-cut Point

1 Press the (@ Key several times in the Adjustment Level to dis- Adjustment Level

i - i I 1010 Extraction of
play S8RP (Extraction of Square Root Low-cut Point). ST | Syuare Root

0l Low-cut Point

2 Press the ®) or & Key to set the value to 10.0. C
The default is 0.0 (%). L
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5-20 Setting the Width of MV Variation

5-20-1 MV Change Rate Limit

e The MV change rate limit sets the maximum allowable width of change per
second in the MV. If the change in the MV exceeds this setting, the MV will be
MV Change Rate changed by the MV change rate limit until the calculated value is reached. This
Limit function is disabled when the setting is 0.0.
* The MV change rate limit does not function in the following situations:
¢ In Manual Mode

{
‘

)

U
-
;==

nn e During AT execution
e During ON/OFF control
e While stopped (during MV at Stop output)
* During MV at PV Error output
Parameter name Setting range Unit Default Level
MV Change Rate Limit 0.0 to 100.0 Yols 0.0 Adjustment Level

uonelEA AN JO UIPIM 2U) Bumes 02-S

This procedure sets the MV change rate limit to 5.0%/s. The related
parameters are as follows:

PID ON/OFF = PID o
o
Operating Procedure g
e Setting 2-PID Control Q
et n Y
1 Press the Key several times in the Initial Setting Level to Initial Setting Level ‘?D
display LNEL (PID ON/OFF). T MNEL | pio onoFr Q
- - [0]
aloF c
3
2 Confirm that the control is set to PCd (2-PID control). N
The default is aNaF (ON/OFF control). L 'Ef-_l
oo

¢ Setting the MV Change Rate Limit

1 Press the (@ Key several times in the Adjustment Level to dis- Adjustment Level

play aRL (MV Change Rate Limit).

VA
——r—
.l

MV Change
Rate Limit

‘

2
=

it

3
P}

=~
U
——
=
it

2 Press the ®) or & Key to set the value to 5.0.
The default is 0.0 (%/s).

-
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5-21 Setting the PF Key

5-21-1 PF Setting (Function Key)

PF Setting (Advanced * Pressing the PF Key for at least one second executes the operation set in the
Function Setting Level) PF Setting parameter. The default is SHFE (digit shift).
-
[N
SHFE
Set value Display Setting Function
OFF ofF Disabled Does not operate as a function key.
RUN RLN RUN Specifies RUN status.
STOP SkaFf STOP Specifies STOP status.
R-S R-t RUN/STOP reverse | Specifies reversing the RUN/STOP operation status.
operation
AT-2 AL -7 100% AT Specifies reversing the 100% AT Execute/Cancel status.*1
: Execute/Cancel
AT-1 AE- | 40% AT Specifies reversing the 40% AT Execute/Cancel status.*1 *4
et Execute/Cancel
LAT LAE Alarm Latch Cancel | Specifies canceling all alarm latches.*2
A-M -M Auto/Manual Specifies reversing the Auto/Manual status.*3 *5
Monitor/Setting Item | Specifies the monitor/setting item display. Select the monitor
PFDP PFdP setting item according to the Monitor/Setting ltem 1 to 5

parameters (Advanced Function Setting Level).
Operates as a Digit Shift Key when settings are being

SHFT SHFE Digit Shift
changed.

A-UD A-4 PID Update The PID is updated when PID constants that can be
(Adaptive Control) updated are calculated for adaptive control.

FA FA Automatic Filter Specifies reversing between performing and stopping
Adjustment operation after automatic filter adjustment.

W-HT w-HE Water-cooling Output | Specifies reversing between performing and stopping
Adjustment water-cooling output adjustment.

*1 When AT cancel is specified, it means that AT is cancelled regardless of whether the AT currently being
executed is 100% AT or 40% AT.
*2  Alarms 1 to 4, the HB alarm, and the HS alarm are cancelled.
*3 For details on auto/manual operations using the PF Key, refer to 5-16 Performing Manual Control.
*4 AT-1 can be set for heating/cooling control or for floating position-proportional control, but the setting will be
disabled.
*5 The function that is set for the PF Key is disabled if the same function is assigned to an event input. For the
default event input assignments, refer to Event Input Assignment 1 to Event Input Assignment 6 on page
6-57.
Note1: Pressing the PF Key for at least one second executes operation according to the set value.
(However, if Digit Shift is set, operation will be in less than one second.) When the Monitor/Setting
Iltem parameter is selected, however, the display is changed in order from Monitor/Setting ltem 1 to
5 each time the key is pressed.
2: This function is enabled when PF Key Protect is OFF.
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® Monitor/Setting Iltem

Monitor/Setting Item 1
(Advanced Function Setting
Level)

Setting the PF Setting parameter to the Monitor/Setting ltem makes it
possible to display monitor/setting items using the & Key. The following
table shows the details of the settings. For setting (monitor) ranges, refer to
the applicable parameter.

Set value Setting? - F.‘emarks .
Monitor/Setting Display

0 Disabled ---
1 PV/SP/Multi-SP Can be set. (SP)*1 - o
2 PV/SP/MV (Heating) Can be set. (SP)” 2
3 | PV/SP /Soak time remain Can be set, (SP)” g
4 Proportional band (P) Can be set. P c§
5 Integral time (1) Can be set. C 2
6 Derivative time (D) Can be set. d R
7 Alarm value 1 Can be set. AL- E
8 Alarm value upper limit 1 Can be set. AL IH
9 Alarm value lower limit 1 Can be set. AL L
10 Alarm value 2 Can be set. AL-2
11 Alarm value upper limit 2 Can be set. ALZH
12 Alarm value lower limit 2 Can be set. ALcoL o
13 Alarm value 3 Can be set. AL-3 2
14 Alarm value upper limit 3 Can be set. AL 3H ;
15 Alarm value lower limit 3 Can be set. AL3L *
16 Alarm value 4 Can be set. L-H %
17 Alarm value upper limit 4 Can be set. ALYH 9_5
18 Alarm value lower limit 4 Can be set. ALHL 5
19 PV/SP/Internal SP Can be set. (SP)"! - %
20 PV/SP/Alarm Value 1 Can be set. (SP)"" — E
21 Proportional Band (Cooling) Can be set. [-F =
22 Integral Time (Cooling) Can be set. L-C
23 Derivative Time (Cooling) Can be set. L-d
24 PV/SP/MV (Cooling) Can be set. (SP)*1 ---

*1 With the E5CD or E5CD-B, only the PV and SP can be displayed.
*2 If the display condition is not met for even one of the set parameters, the monitor/setting item display will
not appear.
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Setting Monitor/Setting Iltems

Pressing the Key in either the Operation or Adjustment Level displays the applicable
monitor/setting items. Press the Key to display in order Monitor/Setting Iltems 1 to 5. After
Monitor/Setting Item 5 has been displayed, the display will switch to the top parameter in the
Operation Level.

Note1: Items set as disabled in the Monitor/Setting Items 1 to 5 parameters will not be displayed, and the
display will skip to the next enabled setting.
2: While a monitor/setting item is being displayed, the display will be switched to the top parameter in
the Operation Level if the @ Key or the @ Key is pressed.

This procedure sets the PF Setting parameter to PFDP, and the Moni-

tor/Setting ltem 1 parameter to 7 (Alarm Value 1).

Operating Procedure
* Setting the PF Key

1 Press the (@ Key several times in the Advanced Function Set- Advanced Function Setting

Level
ting Level to display PF (PF Setting). eve —
,'-','— PF Setting
SHFE
2 Press the ®) or (¥) Key to select PFdP (Monitor/Setting Item). oC
The default is SHFE (digit shift). I
FPFdP

* Setting the Monitor/Setting ltems

Advanced Function Setting

1 Press the (@ Key several times in the Advanced Function Set- Level

ting Level to display PFd ! (Monitor/Setting Item 1).

Monitor/Setting
)| Item 1

j
r
]

[y
()

"
——

L

-

2 Press the ®) or & Key to select 7 (Alarm Value 1).
The default is 1 (PV/SP/Multi-SP No.).

-~

M

-~

|

_
|
—t—

3 Return to the Operation Level and press the €% Key to display Monitor/Seting ltem Level

AL - ! (Alarm Value 1).

-~

]}

{

Monitor/Setting

|
1
- Item Display 1

-

CY =
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5-22 Displaying PV/SV Status

5-22-1 PV and SV Status Display Functions

@ PV Status Display Function (Advanced Function Setting Level)
The PV on the No. 1 display in the PV, PV/SP, PV/Manual MV, or PV/SP Manual MV Display and
the control or alarm status specified for the PV status display function are alternately displayed in
0.5-s cycles.”!
s PV
« PV/SP™
* PV/Manual MV
e PV/SP/Manual MV

*1 This includes the displays specified with the PV/SP No. 1 and PV/SP No. 2 Display Selection parameters.
*2 This includes when the PV/SP is selected for the Monitor/Setting Item parameter.

snjels AS/Ad Bulheidsia zz-s

Set value Display Function
OFF ofF No PV status display
Manual MANL MANU is alternately displayed during manual control.
Stop Skaf STORP is alternately displayed while operation is stopped.
Alarm 1 ALM ALM1 is alternately displayed during Alarm 1 status.
Alarm 2 ALne ALM2 is alternately displayed during Alarm 2 status.
Alarm 3 ALM3 ALMS3 is alternately displayed during Alarm 3 status.
Alarm 4 ALMY ALM4 is alternately displayed during Alarm 4 status.
Alarm 1 to 4 OR status | AL M ALM is alternately displayed when Alarm 1, 2, 3, or 4 is set to ON.
Heater Alarm HR HA is alternately displayed when an HB alarm or HS alarm is ON.

Note: The default is OFF.

Example: When STOP Is Selected for the PV Status Display Function

suonound Aejdsig snieIS AS Pue Ad L-2e-§

Normal When RUN/STOP
is STOP
\ Alternating

- - , - = | display

() I i C

PV/SP - — e - | —

(g i n ] £

Tals T

[N (YN

@ SV Status Display Function (Advanced Function Setting Level)

The SP, Manual MV, or blank on the No. 2 display in the PV/SP, PV, or PV/Manual MV Display and
the control or alarm status specified for the SV status display function are alternately displayed in

0.5-s cycles.”!

. PV

« PV/SP™

e PV/Manual MV

e PV/SP/Manual MV

*1 This includes the displays specified with the PV/SP No. 1 and PV/SP No. 2 Display Selection parameters.
*2 This includes when the PV/SP is selected for the Monitor/Setting ltem parameter.

Set value Display Function
OFF afF No SV status display
Manual MANLU MANU is alternately displayed during manual control.
Stop SkaPf STOP is alternately displayed while operation is stopped.
Alarm 1 LM ALM1 is alternately displayed during Alarm 1 status.
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Set value Display Function
Alarm 2 LM ALM2 is alternately displayed during Alarm 2 status.
Alarm 3 ALM3 ALM3 is alternately displayed during Alarm 3 status.
Alarm 4 ALM ALM4 is alternately displayed during Alarm 4 status.
Alarm 1 to 4 OR status | ALM ALM is alternately displayed when Alarm 1, 2, 3, or 4 is set to ON.
Heater Alarm HA HA is alternately displayed when an HB alarm or HS alarm is ON.

Note: The default is OFF.

Example: When ALM1 Is Selected for the SV Status Display Function

PV/SP

[} 1 Alternating

Normal When ALM1 Is ON
arC —C
L

rr

)
11

I
[y
)y

display

(AR

@ Additional Information

~N =

1 ™M |

FU_III
[

Priority of Flashing and Alternating Displays on No. 2 Display
The priority for flashing and alternating displays is as follows:

(1)
()

Alternating display with SV status display
Alternating display during program end output

The following procedure sets the PV Status Display Function parameter

to ALM1.

Operating Procedure

1 Press the (@ Key several times in the Advanced Function Set-
ting Level to display PV'5Et (PV Status Display Function).

Advanced Function Setting
Level

L
| 2

oFF

PV Status
Display Function

The default is ofFF.

Press the ®) or (¥) Key to select ALM ! (alarm 1).

o
|

™o
Fl’LII 1

If the Alarm 1 status is ON in Operation Level, the PV and ALM !
(Alarm 1) will be alternately displayed.

Operation Level

c
L

1
(PRIN)

o~
U
it

“—>

-
—

ES5CID Digital Temperature Controllers User’s Manual (H224)



5 Advanced Operations

5-23 Logic Operations [iifl]

5-23-1 The Logic Operation Function (CX-Thermo)

e The logic operation function logically calculates as 1 or 0 the Digital Controller status (alarms, SP
ramp, RUN/STOP, auto/manual, etc.) and the external event input status, and outputs the results to
work bits. The work bit status can be output to auxiliary or control outputs, and operating status can
be switched according to the work bit status.

e Work bit logic operation can be set from 1 to 8. Set them to No operation (Always OFF) (the default)
when the work bits are not to be used.

e When logic operations are being used, a dot will be displayed between the first two digits on the No.

2 display of the Adjustment Level display o
w

Adjustment Level c

I 0t 1| Adjustment level displa Q

LA ™9 Pay d

1?31 B

AR 2

—~ Dot displayed. g

»

Note: The four numeric digits to identify the product code are displayed in the No. 2 display.

5-23-2 Using Logic Operations

Logic operations are set using the CX-Thermo.

@ Starting Logic Operations

There are two ways to start logic operations.
* Select Logic Operation Editor from the CX-Thermo tree, and click the Start Button.

CXThermo - Unitled =<
File Edit View Communications TrendMonitor Options Help
OE e Ve Woke - [Pdreed Lol =] T = & @ ?
2 Gharnel Name Charmel - |
e Parameter Name  Logic Operation Editor
[Unitde. [ & | Chemel neame
[1 CHI Chamnel 1 Setting Rans:
= || Edit Form
m [01][ESED-RRAAGM-000](Offline) |
L]

-£3 Manual Control Level -
=43 Control Stopped Parameters

4Z3 Initial Setting Level

43 Communications Setting Level

43 Advanced Function Setting Level

(owusy1-x0) uonoun4 uonesedo 21607 8yl L-£2-G

[The lagic aperation function lngically handles outputs and aperation cambining the ‘

e Select Logic Operation Editor from the CX-Thermo Options Menu.
HCX—T;ermc\—Un' C E‘ﬂ‘g

File Edit View Communications TrendMenitor Help

[l =] View Mode - [Advanced — Level Recover Temporary Settings... ?
= j Disable Transfer[PC to Devices]
INewProject Parameter Mask Editor..
Fg
‘ ‘ ‘ Logic Operation Editor...
Unit No. CH | Channel name

o1 CHI Channel- 1 e Delanes;

2| | Edit Form
u [01][ESED-RRAASM-000](Offline) ‘
|
(Z3 Manual Control Lavel -

-9 Control Stopped Parameters
(2 Tnitial Setting Level
{3 Communications Setting Level

m

- Adweierd Fuortion Selting Level [The logic aperation function logically handles outputs and operation combining the

ES5CID Digital Temperature Controllers User’s Manual (H224) 5-75



5 Advanced Operations

® Making the Settings

The following display will appear on the Logic Operation Editor Setting Window. Set each of the
parameters.

. Logic Operation Edi

Help(H) |
Operation of Work Bit 1 IOperation of Wiork Bit 2 | Operation of Work Bit 3 | Cperation of Work Bit ¢ | Operation of Work Bit § | Operation ot
Operation 'Wl Work Bit 1is used by ..
|%flarm 1 | |2eRUN/STOP ||  ONfOFF Delay Auiliary Output 1
—H i w
Input A Input B i i ‘Work Bit 1
[ out— Q'—
]npu: cl I"':u: [l) oM OFF
—1H 1H - o
[talways OFF = | [0:Always OFF =] Iimrenin e
Event Ihput Data Event Input Control Output A=signment
Thternal Event 1 |11Event input 1 (external irﬂ |N0ne ﬂ Control Output 1 |Oontr0| output (heating) ﬂ
Internal Event 2 |2Event input 2 (external ir + | [Nore | Gantrol Output 2 [No assienment =l
Internal Event 3 |$Event input 3 (external ir + | [More | Auliary Output Assienment

Auxiliary Output 1 |Work bit 1
Tnternal Event & |#Event input 4 {external ir v | [Mope Buciliary Output 2 |Hlarm 9

Thternal Event § |5Event input & (external |rJ |None

Auxiliary Output 3 |P.Iarm 3

LefLed e
Lef LedLed L]

Internal Event 6 |5.Event input fi (external |rJ |N0ne Auxiliary Output 4 |.°.Iarm 4

(1) Displaying the Library Import Dialog Box
Logic operation samples for specific cases are set in the library in advance. Examples of
settings for specific cases are loaded by selecting them from the library list and clicking the
OK Button.

Example: Selecting Library 1

[ 1 [Keeping an alarm output off while operation is stopped.

u Function overview
Wihile operation is stopped, an ausdliary output does not output an alarm.

= Operation ilustration

v
e un)»f:«z)bé

(1) While operation is stopped, ansliary output 1 does not output alarm 1
(2) While operation is running, ausliary output 1 outputs alarm 1

= Configuration content
Worlk bit operation

e

(2) Switching Work Bit Operations
Select the work bit logic operations from the Operation of Work Bit 1 to Operation of Work
Bit 8 Tab Pages.
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(3) Selecting the Operation Type
From one to four operations are supported. If work bits are not to be used, set them to No
operation (Always OFF) (the default).

¢ No operation
(Always
OFF)

e QOperation 1

¢ Operation 2

e Operation 3

e Operation 4

Operation of Wark Bt 1 | Operation of Werk Bit 2 | Operatian of Wark Bit 3 | Operation of Wrk Bit 4 | Cperstion of Work Bit § | Operation 4| »|

Operation [

Work Bt 1 is used by
Auliary Output 1

Work Bit 1

1T
Always OFF

Operation of Work Bit 1 \onevanon of Wark Bit 2 | Operation of Work Bit 3 | Operation of WWark Bit 4 | Operation of Work Bit § | Operation o4 ||

Operstion [Gperaton T =]

Ulork Bt 1 is used by

[s:Atzrm 1 =] [20RUN/STOP =1 oN/OFF Delay Audliary Output 1
—1k A "
Input A Input B [ irk. Bit 1
HA_on—)
Input ¢ Input D
i = oN OFF
i [
[tAlnays OFF =] [vAlmays OFF =] Time

Operation of Work Bit 1 }onevaxm of Work Bit 2| Operation of Wark Bit 3 | Operation of Wark Bit 4 | Operation of Work Bit § | Operation o4 | ¥
R — Work Bit 1 is used by
[glarm 1 1 [eRRUNASTOP ~1[ onsoFF pelay Auxiliary Output 1

—F s w
Input & Input B v ork Bt 1
o= _ou—()
Tnput € Input D
» [ £ oN OFF
— AH— [l
[0Alnays OFF = [CAiways OFF =] s
Comin s

Operation of Work Bit 1 | Operation of Work Bit 2 | Operation of Werk it 8 | Operation of Work Bit 4 | Operation of Work Bit § | Operation @ 4/ » |

Operation [

Work Bit 1 is used by
Auliary Output T

ON/OFF Delay

Tnput A[&Alarm 1 =
("

Tnput B[20RUN/STOP =
Tnput € [[:Alays OFF = oN OFF

Tnput D [0Alvays OFF -
—1 Time
Comin s

iark Bit 1

e

13

-

Operation of Work Bit 1 | Operatian of tWork Bit 2 | Operation of Work Bit 3 | Operation of Work Eit | Operation of Work Bit § | Operation o4 |

Operation [FEEIR

Work Bit 1 is used by
Aliary Output 1

Input & Input B Input ¢ Input D

A B A
R

! Work Bit 1
A [Ghlarm | - ‘ o O
B [20RUN/STOP - oN o
G |0Amays OFF - [ [
D [0:Alnays OFF > Time
Comin Fs
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(A and B) or (Cand D)
When conditions A
and B or conditions C
and D are satisfied

(AorC)and (BorD)
When condition Aor C
and condition B or D
are satisfied

AorBorCorD
When condition A, B,
C or D is satisfied

AandBand CandD
When conditions A, B,
Cand D are all
satisfied
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5-78

(4) Selecting Input Assignments

Select the input assignment for the work bit logic operation from the following settings.

Parameter name

Setting range

Work Bit 1 Input Assignment A

0. Always OFF

1. Always ON

2. ON for one cycle when power is turned
ON

3. Eventinput 1 (external input)*

4. Eventinput 2 (external input)*

5. Eventinput 3 (external input)*

6. Eventinput 4 (external input)*

7. Eventinput 5 (external input)*

8. Eventinput 6 (external input)*

9. Alarm 1

10. Alarm 2

11. Alarm 3

12. Alarm 4

13. Control output (heating)

14. Control output (cooling)

15. Input error

16. Always OFF

17. HB (heater burnout) alarm

18. HS alarm

19. Auto/Manual

20. RUN/STOP

21. Always OFF

22. Program start

23. AT Execute/Cancel

24. SP ramp operating

25. Multi-SP No. switching bit 0

26. Multi-SP No. switching bit 1

27. Multi-SP No. switching bit 2

28. Program end output

29. Work bit 1

30. Work bit 2

31. Work bit 3

32. Work bit 4

33. Work bit 5

34. Work bit 6

35. Work bit 7

36. Work bit 8

37. Adaptive control in progress (system
performance evaluation)

38. Adaptive control notification in progress

39. Automatic filter adjustment in progress

40. Adaptive control PID update enabled

Work Bit 1 Input Assignment B

Same as for work bit 1 input assignment A

Work Bit 1 Input Assignment C

Same as for work bit 1 input assignment A

Work Bit 1 Input Assignment D

Same as for work bit 1 input assignment A

to

to

Work Bit 8 Input Assignment D

Same as for work bit 1 input assignment A

* The event inputs that can be used depend on the Digital Controller model.
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(5) Switching between Normally Open and Normally Closed for Inputs A to D
Click the condition to switch between normally open and normally closed inputs A to D.

Normally Normally
open closed
1 F +

(6) Switching between Normally Open and Normally Closed for Work Bits
Click the condition to switch between normally open and normally closed work bits.

Normally Normally
open closed

2 &5 2%

(7) Setting ON Delay Times
When an input with ON delay turns ON, the output will turn ON after the set delay time has
elapsed. The setting range is 0 to 9,999. The default is 0 (disabled).

(8) Setting OFF Delay Times
When an input with OFF delay turns OFF, the output will turn OFF after the set delay time
has elapsed. The setting range is 0 to 9,999. The default is 0 (disabled).

(9) Switching ON/OFF Delay Time Unit
Select either seconds or minutes for the ON/OFF delay time unit. The default is seconds.
If the Work Bit = Operation Type is set to anything but OFF, the Work Bit = ON Delay and
Work Bit = OFF Delay will be displayed in the Adjustment Level and the settings can be
changed with key operations.

(10) Changing Event Input Data
Select the event input conditions from the following setting ranges.

Parameter name Setting range
Not assigned.
Event input 1
Event input 2
Event input 3
Event input 4
Event input 5
Event input 6
Work bit 1
Work bit 2

. Work bit 3
10. Work bit 4
11. Work bit 5
12. Work bit 6
13. Work bit 7
14. Work bit 8
Internal event 2 Same as for Event Input Data 1.
Internal event 3 Same as for Event Input Data 1.
Internal event 4 Same as for Event Input Data 1.
Internal event 5 Same as for Event Input Data 1.
Internal event 6 Same as for Event Input Data 1.

external input
external input
external input
external input
external input
external input

—_ ] ]~
Ran o [ e N e

Internal event 1

© NN~ O
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Note: The internal event data can be changed from the default setting even if there is no event input
terminal (external input). By changing the default setting, the event input assignment
parameters will be displayed at the Digital Controller display and can be set from the Digital
Controller.

(11) Changing the Event Input Assignment Function
Select the setting for the internal event assignment.

When a work bit is selected as event input data, Communications Write Enable/Disable

cannot be assigned to an event input.

(12) Changing Control Output and Auxiliary Output Settings
Control output and auxiliary output assignments can be changed. The items that can be
changed depend on the Digital Controller model. For details, refer to 4-6 Setting Output
Specifications.
Assigning a work bit to either a control output or to an auxiliary output is also considered to
be the same as assigning an alarm. For example, if work bit 1 is set for the Auxiliary Output

1 Assignment parameter, then alarms 1 to 4 have been assigned.

(13) Displaying Parameter Guides
A description of the parameters can be displayed.

(14) Displaying the Work Bit Use Destinations
Display a list of destinations where the work bits are used.

Operating Procedure

[ Cx-Thermo - Untitled

[N= =] Wiew Mode

This procedure uses event input 2 to change to RUN or STOP.
Event input 2 ON: RUN
Event input 2 OFF: STOP

File Edit View Communications IrendMonitor Options Help

Advanced - Level | B =

Event 2
| |

11
Always OFF
|

Reverse
operation

|

11
Always OFF
|

|
11
Always OFF

& &

1.

x|

Channel Name Channel - 1

[NewPrgject

Farameter Name

[UnitNo. [ 8 | Channel name

01 CHl Channel-1

Setting Ranee

[01][ESED-RR4AGM-000)(Offline)

@20 Manval Control Level

| [-E3 Advanced Function Setting Level |

Logic Operation Editor

J| o

[The logic aperation function Iogically handles autputs and operation oo

Work bit 1

—0

Select Logic Operation
Editor from the CX-Thermo
tree, and click the Start
Button.
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Logic Operation Ed 2. The Logic Operation Editor
EeTCHTETEE)] R B will be displayed. Confirm

Operation of Work Bit | | Operation of Work Eit 2 | Operation of Work Bit 8 | Operation of tWork Bit 4 | Operation of Work Bit § | Operation 04| » | that the screen for work bit 1
Operation [Ho speration (Awar = is di
o cperstion (Rlnass OFF Wk Bt 1 is used by . is displayed, and select

é;:i:i— Operation 3 from the
S Operation Type Field.
] L
11

Event Input Data Event Input Cantral OuYDul Azsignment

Internal Event 1 | TEvent input 1 (xtemal ir v | [ Mult-SPNo.(bit 0} Gontrol Qutput 1 [Control output (heating) =
Internal Event 2 [ZEvent input 2 (external ir = | [RUN/STOP Control Qutput 2 [Na assignment =

Auxiliary Output Assisnment
Auxiliary Output 1 |@larm 1

Auxiliary Output 2 |Alarm 2
Auxiliary Output 3 |Alarm §
Auxiliary Output 4 |Alarm 4 B

‘Operatlon Type can be selected from 1 to 4. I case that Wark bit is not utilized, select * N assignment” (defaulth

Internal Event 8 [#Event input 3 (external r | [Nore

Internal Event 8 |#Event input & (external it | [None

Internal Event § |Event input § (external it | [None

KR ERY KR WEANEL EY

Internal Event 6 [G:Event input 6 (extemal i v | [None

Logic Operation Edit 3 Set the Operation by
) boe) | cloelty selecting one of the
Operation of Work Bit | |0peram of Work Bit 2 | Operation of Wark Bit 3 | Operation of Work Bit 4 | Operation of Work Bit 5 | Cperation o< | | fO”OWl ng .

Operation [}

pok B o ueed by Work bit 1 input assignment

(it A[0inos OFF - MO el A = 4: Event input 2
F (O e .
I D Yok B 1 (external input)
— N Work bit 1 input assignment
SR i B = 0: Always OFF
Ilnput D|0:Almays OFF B Time H 1 H

suonesadQ 21607 €2-

-

=
?j

=
]
i

F Work bit 1 input assignment
C = 0: Always OFF

=
1
El
5
ol
o

Event Input Data Event Input Cantral OuYDul Azsignment

Internal Event § |Event input § (external i | [None

el Evert 1 [FEvent input 1 (eternal 7 =] [Mult-5#o G =] | | Gontrol Output 1 [Control outout Greatigd v] Work bit 1 input assignment
Internal Event 2 [2Event input 2 (external i v | [RUNASTOP =] | | Gontrol Cutput 2 |No assienment - D=0: Always OFF
- Auxliary Output Assienment .
Internal Event § | 3Event input 3 (xternal i v | [None Ea| Aty Output | [om T =]
Internal Event & [$Event input & (extermal i v | [ Hare a| fuxiliary Output 2 ’h
=
= |

Auxiliary Output 3 |Alarm § B I i — -
Auxiliary Output 4 |Alarm 4 B 4' |nvert Work blt 1 ’ C“Ck

(Operation Type can be selected from 1t 4. In case that Work bit is not utilized, select * Mo assignment” (detault)

Internal Event 6 [G:Event input 6 (extemal i v | [None

(Normally open) to change it
to (/' (Normally closed).

suoneladQ 21607 Buisn 2-€2-S

Lagic Operation Edi 5. ASSign RUN/STOP to event
T FEE EEe] input 2. Set “7: Work bit 1”

Operation of Work Bit | | Operation of Work Bit 2 | Operation of Work Bit 3 | Operation of Wark Bit 4 | Operation af Wark Bit § | Operation ot/ | for the event input data for
eration  [Gperation - . i
Operstion [Gperations =] Wk Bit 1 is used by event input 2, and set

Toput A[SEvet irput 2 ertemal o= | ON/ORF Deler “RUN/STOP” for the

Ll . .
assignment function.

I
[Tnput B[Binys OFF = v Work Bit 1

-
ﬁ

E

Input € [:Always OFF - . . .
4 H= = ’ﬂu ’LFD 6. Closing the Logic Operation
.. DfehnssOFF ] — Editor Dialog Box
Cwin Gos .
= Click the Close Button.
Event Input Data Event Input Contral Output Assignment H
Internal Event 1 | FEvent input 1 (external ir v | [Multi-SPNo. (bit 0) =] | | Gontrol Qutput 1 [Contral autput (heating) | This completes th.e
Internal Everd 2 [7ork bit 1 =] [RunsTOP =] | | Gontrol Cutput 2 |No assienment = procedure for settlng
. fuiliary Dutput fssianmert .
Frtermal Event 3 |3Ever mput 3 (=termal = | [Hare T | P——— ,h parameters using the
Internal Event 8 |#Event input & (external it = | [None | | ooy Ovtout 2 [Flamz =] CX-Th T fer th
Tnternal Event 5 [ GEvent input & (extemal ir ¥ | [Hore L ey p—— -Inhermo. lranster the
Internal Event 6 [&:Event input 6 (external r ~ | [Nore = | | pusitory Output 8 [aame =] Settings to the D|g|ta|
[Select Narmally Open or Glosed for Wark bit 1. Controller to set the D|g|ta|

Click the Work bit to select Normally Open or Glosed

Controller. Refer to
CX-Thermo help for the
procedure to transfer the
settings.
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5 Advanced Operations

Operating Procedure

This procedure outputs alarm 1 status to auxiliary output 1 during
operation (RUN). A library object is used to make the setting.

Work bit 1

Alarm 1 RUN/STOP

| 1
—

mmunications IrendMonitor Options Help

View Mode : | Advanced - Level -l E= & 8 ?
= | Ghamel Hame Oharinel - 1
Project
fimEioes Parameter Mame  Loeic Operation Editor
[UnitNo_ | CH_[ Channel name
[o1 CHI Channel - 1 Setting Range
= | Edit Form \
g [01][ESED RE4AEM 000)(Offline) ‘ 4
|
T (0 Manval Control Level A

&2 Control Stopped Parameters
(23 Tnitial Setting Level
H [£3 Communications Setting L

| B0 Advanced Function Setting Level _‘ [The Iegic operation function leeically handles autputs and aperation cambining the

Operation Edit

Help(H) ™ Clossls)
1 }ODeramn of Work Bit 2 | Operation of Work Bit 3 | Operation of Wark Bit 4 | Operation of Wark Bit § | Operation o ¢ | *

Operation  |No operation (Alwa v Work Bit 1 is used by

Work Bit 1
11
11
Always OFF

Event Input Data Event Ihput

=

Cantrol Output Assignment

Internal Event 1 \IEvem input 1 (external \rﬂ |Mu|h—SPNu ihit 0) ﬂ Gontrol Qutput 1 |Gontrol output (heating) -
Internal Event 2 [2Event input 2 (extenal | [RUN/STOP =] | Gontrol Qutput 2 [Ho assignment =1
Puxiliary Output Assienment
i - | M A
Internal Event 8 | #Event input 3 (extemal ir x| [None = Awcilary Ot 1 [Farm T =]
Tnternal Event 4 | #Event input 4 (extemal ir = | [Nane =1 Auiliary Output 2 Y E—
Internal Event § |EEvent input § (external ir = | [Nane =1 wdliary Output 8 [Alarms =]
Internal Event 6 [B:Event input 6 (external ir = | [Mone 1| | Auxliary Output & [amd =]
I Import of Library EEE |
Library List
L a
Library2 =
Llprarsd [ 1 [Keeping an alarm output off while operation is stopped. ]
Librarys
Library6

m Function overview
While operation is stopped. an auxiliary output does not output an alarm_

I

m Operation illustration

RUN/STOP - % S—
o Vi
o V)

Aurlaryouput] ! :
D

(1) While operation is stopped, ausliary output 1 does not output alarm 1.
(2) While operation is running, auxiliary cutput 1 outputs alarm 1.

m Configuration content
Work bit operation

. e 1 BITRVETAD W Lt 1 A e

Gancel

Always OFF Always OFF

1. Select Logic Operation
Editor from the CX-Thermo
tree, and click the Start
Button.

2. Click the Import of Library
Button.

3. Select Library 1from the
library list, and then click the
OK Button.
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5 Advanced Operations

ﬁ 4. Confirm the following

Trigiit 6 Library

Operation of Work Bit | | Operation of Work Eit 2 | Operation of Work Bit 8 | Operation of Work Bit 4 | Operation of Work Bit § ] Operation &

Operation  |Operation | =

Wiork Bit 1 iz used by .

[walarm 1 | [2oruUnN/STOR ~I|  ON/OFF Delay Auxiliary Qutput 1
Ll‘l "W ] _|_|_
Input A Input B Vo Wark Bit 1
o)
]"p"ll cl I"':": I‘] ON OFF
s 1h - m
[t:Always OFF | [tAlnays OFF =1 I“’";m e
Event Tnput Data Event Input Control Qutput Assienment
Internal Event 1 | FEvent input 1 (external i v | [None | | | Gontrol Qutput 1 [Contral utput theating) -
Internal Event 2 [ZEvent input 2 (external ir v | [Hone =] | | Gontrol Cutput 2 [No assignment =]
Internal Event 8 |¥Event input 3 (extemal i v | [ None -] iy @i { \':;::I:I:yWOutpm fisslenment
Internal Event 8 |#Event input & (external it | [None 1| ueliary Outaut 2 ’h
Internal Event § |Event input § (external it | [None || puciary Output 9 [Bams =]
Internal Event 6 [G:Event input 6 (extemal i v | [None =1 | | uwiliary Output 4 [Warme =]

ES5CID Digital Temperature Controllers User’s Manual (H224)

settings, and then click the
OK Button.

Work bit 1 operation type:
Operation 1

Work bit 1 input assignment
A =9: Alarm 1

Work bit 1 input assignment
B = 20: Invert for
RUN/STOP

Work bit 1 input assignment
C = 0: Always OFF

Work bit 1 input assignment
D = 0: Always OFF
Auxiliary output 1 = Work bit
1

Closing the Logic Operation
Editor Dialog Box

Click the Close Button.
This completes the
procedure for setting
parameters using the
CX-Thermo. Transfer the
settings to the Digital
Controller to set the Digital
Controller. Refer to
CX-Thermo help for the
procedure to transfer the
settings.

suonesadQ 21607 €2-
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5 Advanced Operations

5-24 Initializing Settings

You can set the Parameter Initialization parameter (Advanced Function Setting Level) to FALE (initial-
ize parameters to defaults given in the manual) to return all of the parameter settings to the factory

defaults.
The default is OFF.

Operating Procedure

® Moving to the Advanced Function Setting Level

*

Function Setting Level if you have not done so before.

Refer to 4-1-4 Moving to the Advanced Function Setting Level for the procedure to enter the Advanced

1 Press the © Key for at least 3 seconds in the Operation Level.
The No. 1 display will flash when the key is pressed for 1 s or
longer.

The display will change from the Operation Level to the Initial
Setting Level.

Operation Level

o

L

r
[

2 Press the (@ Key several times in the Initial Setting Level to
display the Move to Advanced Function Setting Level parame-
ter.

AMal (Move to Advanced Function Setting Level) will be displayed.

Initial

Setting Level

I_ | Input Type

3 Press the ® and &) Keys at the Move to Advanced Function
Setting Level parameter and then enter - /5.
*  You can hold the &) or (¥) Key to increment or decrement the set value
quickly.

Initial

Setting Level

CIm =y |Moveto

l' (111 | Advanced
| Function
Setting Level

4 Press (@ Key once or wait for 2 seconds or longer without
doing anything. You will move to the Advanced Function Set-
ting Level and cN_E (Parameter Initialization) will be dis-
played.

) Move to Advanced
1 ¥ | Function Setting
og Level

—-169: Password
to move to
Advanced
Function Setting
Level

® Parameter Initialization

1 Display the first parameter, (NCt (Parameter Initialization) in
the Advanced Function Setting Level.

Advanced Function Setting

Level

,"\,',_ I— | Parameter

- | Initialization

2 Press the ®) or (¥ Key to select FALL (initialize to the factory
settings described in the manual). The parameter settings will
be initialized.

The default is oF F.

*

Refer to Parameter Mask Enable on page 6-5.

The parameter mask settings are not initialized when other settings are initialized.
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5 Advanced Operations

5-25 Setting the Operating Status to Use
When Power Is Turned ON

You can set the operating status to use when the power supply is turned ON (including software
resets).

You can set this with the P-aM (Operation After Power ON) parameter in the Initial Setting Level. The
default setting is to continue (the same status as when power was interrupted).

You can set any of the following options.

Operating status Description

The status when power was interrupted is continued.

e |f operation (run) was in progress when power was interrupted, operation will
start.

e |f control was stopped (stop) when power was interrupted, control will be stopped.

¢ |f Manual Mode was in progress when power was interrupted, Manual Mode will

Continue (default)

be entered.

Stop Control will be stopped (stop).

Manual Manual Mode will be entered.
® Parameters

Parameter Display Setting range Default Level
P-ah CaNk: i Call iti
Operation After o Lo _:': Continue (status at power OFF) LaoNE Inltlgl
Power ON SEaF: Control stopped (stop) Setting
MANL: Manual Mode Level

Note: Priority of Event Inputs

e If an event input is assigned to RUN/STOP, the setting of the Operation After Power ON
parameter (STOP) will be given priority.

¢ If an event input is assigned to Auto/Manual, the Auto/Manual specification of the event input will
be given priority over the setting of the Operation After Power ON parameter (Manual).

Operating Procedure
The following example shows how to set the Digital Controller to stop control when the power supply is turned ON.
e Setting the Operation After Power ON Parameter

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display 7-5/ (Operation After Power ON). F' - 2N | operation After
The default is LaNE (continue). M| Power ON

Loe

2 Press the &) or (¥) Key to set the parameter to 5-57 (stop). Y
T
SkaF
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5 Advanced Operations

5-26 Using the Transfer Output for the
Process Value, Set Point, or other

Data [[i0]

5-26-1 Transfer Output Function

A transfer output can be used on models that have a transfer output.

® Precision and User Calibration

Precision User calibration
+0.3% FS Supported.*
*  For details on calibration, refer to Section 7 User Calibration.

® Transfer Output Signal (Initial Setting Level)
You can use the Transfer Output Signal parameter to specify whether to output a current or voltage
from the transfer output.

Terminal Arrangement

E5CD E5CD-B E5ED E5ED-B
Option number: 006 Option number: 006 Option number: 022 Option number: 022
T o+ T T
e ® Y o
Transfer output T— m Transfer output ; T— @ Transfer outputé T_ @ Transfer output § T— @
A\l —_C0) - L ______ mac) )
Setting range Default
Y-20: 4to 20mA
o 4-20
i-5/:1-5V

® Transfer Output Type (Initial Setting Level)
You can use the Transfer Output Type parameter to specify any of six types of data to output.

Transfer output type | Display Setting range
OFF (default) off ---
Set point SF SP lower limit to SP upper limit
Set point during SP ramp | 57 -M SP lower limit to SP upper limit
PV an Input setting range lower limit to input setting range upper limit or
o Scaling lower limit to scaling upper limit
MV monitor (heating)* My -5.0 to 105.0 (heating/cooling control: 0.0 to 105.0)
MV monitor (cooling) L-mv 0.0t0 105.0
Valve opening v -M -10.0t0 110.0

*  This function can be set for a Standard Control Model, but the setting will be disabled.
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5 Advanced Operations

® Transfer Scaling

* Reverse scaling is possible by setting the Transfer Output Lower Limit parameter larger than the
Transfer Output Upper Limit parameter. If the Transfer Output Lower Limit and Transfer Output
Upper Limit parameters are set to the same value, the transfer output will be output continuously
at 0%.

¢ If the SP, SP during SP ramp, or PV is selected, the Transfer Output Upper Limit and Transfer

Output Lower Limit parameters will be forcibly initialized to the respective upper and lower setting
limits if any of the following parameters is changed: Input Type, Scaling Upper Limit, Scaling
Lower Limit, Set Point Upper Limit, Set Point Lower Limit, or Temperature Unit.
If the MV for heating or MV for cooling is selected, the Transfer Output Lower Limit and Transfer
Output Upper Limit parameters will be initialized to 100.0 and 0.0, respectively, when a switch is
made between standard control and heating/cooling control using the Standard or
Heating/Cooling parameter.

e The output current when transfer output signal is set to 4 to 20 mA, the transfer output upper limit
is set to 90.0, and the transfer output lower limit is set to 10.0 is shown in the following graph.

e For scaling from 0.0% to 100.0%, the output for —=5.0 to 0.0 will be the same value as for 0.0%,
and the output for 100.0 to 105.0 will be the same value as for 100.0%.

Qutput current (mA)

A

elEQ J9Y]0 10 ‘JUI0d 18S ‘@njeA ss@d0id 8yl 1oy Inding J8jsuel] ayy buisn 9z-

0

> MV (%)
10 9 100
Transfer output Transfer output
lower limit upper limit

(The above graph is for when transfer output signal is set to 4 to 20 mA.)

uonound IndinQ Jejsuel] |-92-G
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5 Advanced Operations

Setting Example to Output 1 to 5 V for the Process Value (-50 to 200°C,
Input Type 5)

Operating Procedure
¢ Setting the Transfer Output Signal Type

1 Press the Key several times in the Initial Setting Level to

display RSt (Transfer Output Signal Type). FR l_" | Transfer Output
- £ | Signal Type

Initial Setting Level

2 Press the ®) or ™ to select /-5V (1to 5 V).
The default is 4-21.

» Setting the Transfer Output Type

1 Press the Key several times in the Initial Setting Level to
display ER-t (Transfer Output Type).

Initial Setting Level

I _

\

-

Transfer Output
Type

(I
-
===
)

[ ]
1
|

2 Press the ®) or & Key to select P/’ (Process Value).
The default is oFF.

[t
——
-1

|
] "~

==
<

» Setting the Transfer Output Upper Limit

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display LR -H (Transfer Output Upper Limit).

-~
-—

-

- Transfer Output

N
1=mm| Upper Limit
[Py Ry

[
-
L

2 Press the ®) or & Key to set the value to 200.
The default is 1300.

-—

-
N
!

=~
)
-
———

"y
C3
3 ~

e Setting the Transfer Output Lower Limit

1 Press the Key several times in the Initial Setting Level to Initial Setting Level

display £ER-L (Transfer Output Lower Limit). ’l: Ft - ,:_ Transfer Output
_ =mm| Lower Limit
[y RN
2 Press the ®) or (¥) Key to set the value to -50. L O
The default is —200. [ A
-50
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6 Parameters

6-1 Conventions Used in this Section

® Meanings of Icons Used in this Section

r~

Describes the functions of the parameter.

Function
Describes the setting range and default of the parameter.
O
Setting
El Used to indicate parameters used only for monitoring.
Monitor

Describes the parameter settings, such as those for Operation Commands, and
procedures.
Operation

Used to indicate information on descriptions in which the parameter is used or the
See names of related parameters.

® About Related Parameter Displays
Parameters are displayed only when the conditions for use given on the right of the parameter
heading are satisfied. Protected parameters are not displayed regardless of the conditions for use,
but the settings of these parameters are still valid.

Fl' l: AT Execute/Cancel The E5CID must be in operation, and control
must be 2-PID control.
! | !
Displayed symbol  Parameter name Conditions for use

® The Order of Parameters in This Section
Parameters are described level by level.
The first page of each level describes the parameters in the level and the procedure to switch
between parameters.

® Alarms
It will be specified in this section when alarms are set for the Control Output 1 or 2 Assignment
parameters, or for the Auxiliary Output 1 to 4 Assignment parameters. For example, when alarm 1 is
set for the Control Output 1 Assignment parameter, it will be specified that alarm 1 is assigned.
Assigning a work bit to either control output 1 or 2 or to auxiliary output 1 to 4 is also considered to
be the same as assigning an alarm. For example, if work bit 1 is set for the Auxiliary Output 1
Assignment parameter, then alarms 1 to 4 have been assigned.

® Parameter Masking
The mark appears for parameters that are masked in the default parameter mask settings.

Disable the mask to display the parameter. The mark appears for parameters that are
masked only for the E5CID-J-81[.
Refer to 5-12 Hiding and Displaying Parameters.
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6 Parameters

6-2 Protect Level

Four levels of protection are provided on the E5[ 1D, operation/adjustment protect, initial setting/com-
munications protect, setting change protect, and PF key protect. These protect levels prevent
unwanted operation of the keys on the front panel in varying degrees.

Power ON

T Jt ............................... . Protect Level
+ | Operation | Adiustment : Press the @) + (& keys; __ Move to Protect Level Page
: Level Level : display will flash. Py Displayed only when a password 6-3
: - Press the ﬂ' 5] is set.
©)Key forlessthan 1s. */EISr;
Press the @) + (@) ~ Press the ©) + (@
Keys for at least 1 s. Keys for at least 3 s.* Operation/Adjustment m
. Protect
*  The time taken

. Protect Level to move to the
Protect Level
can be adjusted
by changing the

Initial Setting/
Communications Protect 6-4

To move from the Operation Level or

Adjustment Level to the Protect Level, press Setting Change Protect

Move to Protect 6-5
the @ and @ Keys for three seconds* or Level Time pa-
rameter setting.

PF Key Protect 6-5

Parameter Mask Enable 6-5

Password to Move to
Protect Level

Press the (@) Key for at least one second to move to
the previous parameter in the current setting level.

Parameters that are protected will not be displayed and
their settings cannot be changed.

The Password to Move to Protect Level password

Ml
F’, 10y Move to Protect Level must not be set to 0.

The password to move to the Protect Level is entered for this parameter.

e If the correct password is entered, the Operation/Adjustment Protect parameter is

displayed.
Function
® Related Parameters
% Password to Move to Protect Level (Protect Level): page 6-6
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6 Parameters

oAPE

Protect

Operation/Adjustment Protect

Initial Setting/Communications

These parameters specify the range of parameters to be protected.

r~

® Operation/Adjustment Protect

Function Set value
= o ’ 3
PV Can be dis- | Can be dis- | Canbedis- | Can be dis-
a played played played played
PV/SP Can be dis- | Canbe dis- | Canbedis- | Can be dis-
Setting played and played and played and played
Operation changed changed changed
Level Others Can be dis- | Can be dis- | Cannot be Cannot be
played and played and displayed displayed
changed changed and moving | and moving
to other lev- | to other lev-
els is not els is not
possible possible
Adjustment Level Can be dis- Cannot be Cannot be Cannot be
played and displayed displayed displayed
changed and moving | and moving | and moving
to other lev- | to other lev- | to other lev-
els is not els is not els is not
possible possible possible

e Parameters are not protected when the set value is set to 0.

@ Initial Setting/Communications Protect

This protect level restricts movement to the Initial Setting Level, Communications Setting
Level, and Advanced Function Setting Level.

Set value

Initial setting level

Communications
setting level

Advanced function
setting level

0

Possible to reach

Possible to reach

Possible to reach

Possible to reach

Possible to reach

Not possible to reach

——

Not possible to reach

Not possible to reach

Not possible to reach
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6 Parameters

The Event Input Assignment 1 to Event Input

J'N'l': P t Setting Change Protect Assignment 4 parameters must not be set to
enable/disable setting changes.

Changes to settings using key operations are restricted.

® Change Setting Protect

l This parameter is not displayed if the Event Input Assignment 1 to Event Input
Function Assignment 4 parameters are set to enable/disable setting changes.
Set value Description
N Settings can be changed using key operations.
Setting ON Settings cannot be changed using key operations. (The protect level

settings, however, can be changed.)

¢ The all protect indication (O) will light when setting is ON.

D

P F P 1': PF Key Protect :

S

]

® PF Key Protect )

(]

l This parameter enables and disables PF Key operation. =
Function

Set value Description
PF Key enabled
) ON PF Key disabled (Operation as a function key is prohibited.)
Setting
PMSI Parameter Mask Enable

This parameter turns the parameter mask function ON and OFF.

r~

Function

a Setting range Default
olN: Enabled, oF F: Disabled all

Setting

* A parameter mask can be used to hide the displays of parameters that are not needed. You can set parameter
masks with a key operation or with the Setup Tool.
Setup Tool: CX-Thermo (EST2-2C-MV4)
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PRLP Password to Move to Protect Level

This parameter is used to set the password to move to the Protect Level.

To prevent setting the password incorrectly, the &) and @ Keys or () and @ Keys must be
/ pressed simultaneously to set the password.

Function
a Setting range Default
-1999 to 9999 0
Setting - .
Set this parameter to 0 when no password is to be set.
® Related Parameters
See

=== Move to Protect Level (Protect Level): Page 6-3

|E| Precautions for Correct Use

Protection cannot be cleared or changed without the password. Be careful not to forget it. If you
forget the password, contact your OMRON sales representative.
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6 Parameters

6-3 Operation Level

Display this level to perform control operations on the E5[ID. You can set alarm values, monitor the
manipulated variable, and perform other operations in this level.

Power ON

: r : This level is displayed immediately after the power is turned ON.
[ Operation Adjustment | play Y P o
: Level Level .
: Press the B
' 1 ©) Key for less than 1 s. .’
Press the Press the (© Key for at |:| Control in progress
©) Key for |, least 1 s; display will flash. - Control stopped
atleast 1s. _/EIS [~ Press the (©) Key for
at least 3 s.
Control stops.

Press the
(©) Key for less than 1 s.
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Process Value/Set Point 1

Process Value/Set Point 2

PV/SP No. 1 Display Selection must not be set to 0.

PV/SP No. 2 Display Selection must not be set to 0.

The following table shows the contents of the No. 1, 2, and 3 displays, according to the set-
ting of the PV/SP Display Screen Selection parameter.

Function
a . . No. 3 display
. Set value No. 1 display No. 2 display (ESED or ESED-B only)
Setting 0 Nothing is displayed. | Nothing is displayed. | Nothing is displayed.
1 Process value Set point Nothing is displayed.
2 Process value Nothing is displayed. Nothing is displayed.
3 Set point SP (character display) | Nothing is displayed.
4 Process value Set point MV (heating)
5 Process value Set point Multi-SP No.*
6 Process value Set point Soak time remain *
7 Process value Set point Internal set point (ramp SP)
8 Process value Set point Alarm value 1
9 Process value Set point MV (cooling)*
* Nothing is displayed on the No. 1, 2, and 3 displays if the display conditions are not met.
Monitor range Unit
Process value | Temperature input: The specified range for the specified sensor.
Analog input: Scaling lower limit -5% FS to Scaling upper limit +5% EU
FS
Setting range Unit
Set point SP lower limit to SP upper limit EU
For a temperature input, the decimal point position depends on the currently selected sen-
sor, and for an analog input it depends on the Decimal Point parameter setting.
PV/SP Display Selections
Parameter Default
PV/SP No. 1 Display Selection 4>
PV/SP No. 2 Display Selection 0
*  The default is 1 for models other than the ESLID-[1-8]C1.
® Related Parameters
See

PV/SP Display Selection (Advanced Function Setting Level): Page 6-88
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The Event Input Assignment 1 to 4 parameters
A-M Auto/Manual Switch must not be set to Auto/Manual.
The control must be set to 2-PID control.

* This parameter switches the Digital Controller between Automatic and Manual Modes.

If the @ Key is pressed for at least 3 seconds when the Auto/Manual Switch parameter is
Operation displayed, the Manual Mode will be entered and the manual control level will be
displayed.

This parameter will not be displayed if an event input is set to "MANU" (auto/manual).
The default parameter mask settings mask (hide) this parameter.

® Related Parameters
% PID ON/OFF (Initial Setting Level): Page 6-43
Parameter Mask Setting (Advanced Function Setting Level): Page 6-95
Parameter Mask Enable (Protect Level): 6-4

The Number of Multi-SP Points parameter must not
be set to OFF and the Event Input Assignment 1 to
Event Input Assignment 4 parameters must not be
set to “Multi-SP No. switching bit 0” to “Multi-SP
No. switching bit 2.”

M SP Multi-SP Set Point Selection
(Set Points 0 to 7)

leaa uonesado ¢€-9

To use the multi-SP function, preset up to eight set points (SP 0 to 7) in the Adjustment
Iv- Level, and then switch the set point either by operating the keys or by using external input
Function  Signals (event inputs).

This parameter is used to select set points 0 to 7.

The SP Ramp Set Value parameter must not be set
SP -M Set Point During SP Ramp to OFF and the SP Ramp Fall Value parameter must
not be set to SAME or OFF.

This parameter monitors the set point during SP ramp operation.

A ramp is used to restrict the change width of the set point as a rate of change.
/ This parameter is displayed when a set value is input for the SP Ramp Set Value parameter

Functon  (Adjustment Level).
When not in ramp operation, the set point will be the same as the one displayed for the Pro-

cess Value/Set Point parameter.

El Monitor range Unit
SP: SP lower limit to SP upper limit EU

Monitor

ES5CID Digital Temperature Controllers User’s Manual (H224) 6-9



6 Parameters

® Related Parameters
See

=== Process Value/Set Point (Operation Level): Page 6-8
SP Ramp Set Value (Adjustment Level): Page 6-34
SP Ramp Fall Value (Adjustment Level): Page 6-34
Set Point Upper Limit (Initial Setting Level): Page 6-43
Set Point Lower Limit (Initial Setting Level): Page 6-43

HB and HS alarms must be supported.

re .
Lk Heater Current 1 Value Monitor The HB ON/OFF parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting heater burnout.

This parameter measures and displays the heater current value.
e Heater burnout is not detected if the ON time for the control output for heating is 100 ms

Function or less (30 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
: 0.0t0 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
¢ |If an alarm is output for the Heater Burnout Detection 1 parameter, the No. 1 display will
flash the Heater Current 1 Value Monitor parameter.

® Related Parameters
See

= Heater Burnout Detection 1 (Adjustment Level): Page 6-20
HB ON/OFF (Advanced Function Setting Level): Page 6-66
Error Display L £ I: Page A-18

HB and HS alarms must be supported.

) oo .
tt R ! Leakage Current 1 Monitor The HS Alarm Use parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting SSR short-circuits.

The heater current is measured and the leakage current 1 monitor is displayed.
e The HS alarm is not detected if the OFF time for the control output for heating is 100 ms

Function or less (38 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
: 0.0t0 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
e If an alarm is output for the HS Alarm 1 parameter, the No. 1 display will flash the
Leakage Current 1 Monitor parameter.

® Related Parameters
% HS Alarm 1 (Adjustment Level): Page 6-21
HS Alarm Use (Advanced Function Setting Level): Page 6-76
Error Display LL~F {: Page A-18
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P P 5 ',: Program Start (T;:T: Program Pattern parameter must not be set to

This parameter starts and stops the simple program function.

e The RUN/STOP status will automatically switch to RUN when this parameter is set to

[~ s

Functon ® The simple program will stop when this parameter is set to RSET.
e This parameter will function as a monitor display for the start/stop status of the simple
program if an event input is selected to start the simple program.

Setting range Default
RSET Stops the simpler program. RSEE

Operation

STRT Starts the simpler program.

® Related Parameters
% Soak Time Remain (Operation Level): Page 6-12
RUN/STOP (Operation Level): Page 6-12
Soak Time (Adjustment Level): Page 6-32
Wait Band (Adjustment Level): Page 6-32
Program Pattern (Initial Setting Level): Page 6-48
Soak Time Unit (Advanced Function Setting Level): Page 6-83

leaa uonesado ¢€-9
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6 Parameters

The Program Pattern parameter must not be set to

17 . .
" I: F Soak Time Remain OFE.

This parameter measures and displays the remaining time of the soak time for the simple

/ program function.

Function
L] Monitor range Unit
0 to 9999 min, h, ors
Monitor
® Related Parameters
See

=== Program Start (Operation Level): Page 6-11
Soak Time (Adjustment Level): Page 6-32
Wait Band (Adjustment Level): Page 6-32
Program Pattern (Initial Setting Level): Page 6-48
Soak Time Unit (Advanced Function Setting Level): Page 6-83

R-5 RUN/STOP

This parameter starts and stops the control operation.
When RUN (RUN) is selected, control is started. When 5toF (STOP) is selected, control is

@ stopped. The STOP indicator will light when control is stopped.
Operation The default |S FUN

|E| Precautions for Correct Use

For models with event inputs, the Event Input Assignment 2 parameter is set to RUN/STOP in
the default settings. Even if you use key operations to set STOP, the Digital Controller will start in
Run Mode when the power supply is turned ON if the event terminals are not connected.
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6 Parameters

FIL - ’ Alarm Value 1

HL E Alarm Value 2 Alarm 1 to alarm 4 must be assigned.

The Alarm 1 to 4 Type parameters must not be set

AL -3  Alarm value 3 t00,1,4,5, or 12.

FIL - "I Alarm Value 4

This parameter is set to one of the input values “X” in 4-10-1 Alarm Types.

* These parameters set the alarm values for alarms 1 to 4.
e During temperature input, the decimal point position depends on the currently selected

Function sensor, and during analog input it depends on the Decimal Point parameter setting.
Alarms Other Than an MV Alarm ?
o
Setting range Unit Default B
—1999 to 9999 EU 0 -
S
o
MV Alarms s
Setting range Unit Default
-199.9 t0 999.9 % 0.0

® Related Parameters
% Input Type (Initial Setting Level): Page 6-41
Scaling Upper Limit, Scaling Lower Limit (Initial Setting Level), and Decimal Point (Initial
Setting Level): Page 6-42
Alarm 1 to 4 Type (Initial Setting Level): Page 6-50
Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-54
Standby Sequence Reset (Advanced Function Setting Level): Page 6-65
Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-66
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-71
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F”_ H Alarm Value Upper Limit 1

F”_ E’H Alarm Value Upper Limit 2

F”_ HH Alarm Value Upper Limit 3

F”_ YH Alarm Value Upper Limit 4

F”_ ”_ Alarm Value Lower Limit 1

F”_ E’L Alarm Value Lower Limit 2

F”_ 31_ Alarm Value Lower Limit 3

F”_ "”_ Alarm Value Lower Limit 4

Alarm 1 to alarm 4 must be assigned.
The Alarm 1 to 4 Type parameter must be set to 1,
4, or 5.

These parameters individually set the alarm value upper and lower limits when a mode for setting the
upper and lower limits is selected for the Alarm 1 to 4 Type parameter (Initial Setting Level).

e These parameters set the upper and lower limits for alarms 1 to 4.
¢ During temperature input, the decimal point position depends on the currently selected

Function sensor, and during analog input it depends on the Decimal Point parameter setting.
N Setting range Unit Default
) —1999 to 9999 EU 0
Setting

® Related Parameters
See

Input Type (Initial Setting Level): Page 6-41

Scaling Upper Limit, Scaling Lower Limit, and Decimal Point (Initial Setting Level): Page

6-42

Alarm 1 to 4 Type (Initial Setting Level): Page 6-50

Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-54

Standby Sequence Reset (Advanced Function Setting Level): Page 6-65

Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-66
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-71
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6 Parameters

5 MV Monitor (Heating)

This parameter is used to monitor the manipulated variable for the heating control output during opera-

tion.

* During standard control, the manipulated variable is monitored. During heating/cooling
/ control, the manipulated variables on the control output (heating) is monitored.
Function ® The default parameter mask settings mask (hide) this parameter.

El Control Monitor range Unit

: Standard -5.0t0 105.0 %
Monitor

Heating/cooling 0.0to 105.0 %
® Related Parameters
% Parameter Mask Setting (Advanced Function Setting Level): Page 6-95
Parameter Mask Enable (Protect Level): Page 6-4
E _ 5 MV Monitor (Cooling) The control system must be set to

heating/cooling control.

This parameter is used to monitor the manipulated variable for the cooling control output during opera-

tion.

¢ During heating/cooling control, the manipulated variable on the control output (cooling) is

monitored.

Funcion ® The default parameter mask settings mask (hide) this parameter.

El Control Monitor range Unit
: Heating/cooling 0.0to 105.0 %
Monitor
® Related Parameters
%/ Standard or Heating/Cooling (Initial Setting Level): Page 6-44

Parameter Mask Enable (Protect Level): Page 6-4

ES5CID Digital Temperature Controllers User’s Manual (H224)
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6 Parameters

6-4 Adjustment Level

This level is for executing AT (auto-tuning) and other operations, and for set control parameters.
This level provides the basic Digital Controller parameters for PID control (proportional band, integral
time, derivative time) and heating/cooling control.

Power ON
Control in Progress

Operation
Level

Press the

Adjustment

Level

(©) Key for less than 1 s.

To move to the Adjustment Level from the Operation Level,
press the @ Key once.

~‘-| * The set points 0 to 7 in the Adjustment Level are the set

values for switching the set point during multi-SP input.

e The following items are displayed for Digital Controllers with

CT Inputs: Heater current monitors, Leakage current
monitors, HB alarm detection, and HS alarm detection.

* Adjustment level parameters can be changed after setting
the Operation/Adjustment Protect parameter to 0. Displays
and changing levels are not possible if the
Operation/Adjustment Protect parameter is set to 1 to 3.
Protection is set in the Protect Level.

ES5CID Digital Temperature Controllers User’s Manual (H224)



6 Parameters

| AdﬂSUnentLevel|

1] Adjustment
]
Level Display

MASK8

Heater Current 1
Value Monitor

Heater Burnout
Detection 1

SP7

Process Value
Input Shift

Page
Process Value
Coefﬂment
Automatic Filter
Adjustment

Input Digital
Filter

/| PID Update 4
(Adaptive Control)
Water-cooling
Output 5
Adjustment

= | Water-cooling
- Proportional Band

Increase Threshold

Water-cooling
Proportional Band 6
Decrease Threshold
Proportional
s
Integral Time
Derivative Time
Derivative Time
(Cooling) 7
SP Response 8
Derivative Time

(]

Proportional
Band (Cooling)

!

Integral Time
(Cooling)

N

SP Response
Proportional
Band

SP Response
Integral Time

!

SP Response
Coefficient

Disturbance
Proportional
Band

Disturbance
Integral Time

Disturbance
Derivative Time

Dead Band

Manual
Reset Value

Hysteresis
(Heating)

Hysteresis
(Cooling)

/| Soak Time

Wait Band

MV at Stop

MV at PV Error

T

SP Ramp
Set Value

SP Ram
Fall Value

MV Upper Limit
MV Lower Limit

MV Change
Rate Limit [TI%

Extraction of
Square Root
Low-cut Point

Page

6-30

6-30

6-30

— 1] Work Bit 1 ON

W2aF Work Bit 2 OFF
| Delay

WISN Work Bit 3 ON

| Delay m

Work Bit 3 OFF

Delay m

Work Bit 4 ON

Delay m

Work Bit 4 OFF

Delay m

Work Bit 5 ON

Delay m

[ |Work Bit 5 OFF

p|Delay [l

- N|Work Bit 6 ON

Delay [RTle)

Work Bit 6 OFF

Delay [

WIS Work Bit 7 ON
Delay [GiT

Work Bit 7 OFF

Delay 000

Work Bit 8 ON

Delay m

| Work Bit 8 OFF

Delay 1000 |

b1 m|Communications
5|Monitor

WHoF

Page
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6 Parameters

L.Add Adjustment Level Display

This parameter is displayed after moving to the Adjustment Level. The four numeric digits to identify the
product code are displayed in the No. 2 display.
When a logic operation is set, a period "." will be displayed on the No. 2. display.

e This parameter indicates that the Adjustment Level has been entered.
/ (The Adjustment Level parameter will not be displayed again even if the (@ Key is
Function pressed in the Adjustment Level to scroll through the parameters.)

The RUN/STOP parameter must be set to RUN
A t AT Execute/Cancel (default: RUN), control must be 2-PID control
(default: PID).

This parameter executes auto-tuning (AT).

e The MV is forcibly increased and decreased around the set point to find the
I‘v— characteristics of the control object. From the results, the PID constants are automatically
Function set in the Proportional Band (P), Integral Time (), and Derivative Time (D) parameters.
e Both 100% AT and 40% AT are supported for AT.
Only 100% AT can be executed for heating and cooling control.
¢ For heating/cooling control, select the tuning methods that is suitable for the cooling
control characteristics in the Heating/Cooling Tuning Method parameter.
e If autotuning is performed with the default settings, the cooling PID constants (i.e.,
Proportional Band (Cooling), Integral Time (Cooling), and Derivative Time (Cooling)
parameters) have the same values as the heating PID constants.

Setting range Default
OFF: AT Cancel

Operation AT-2: 100%AT Execute OFF
AT-1: 40%AT Execute

e This parameter is normally oFF. Press the (&) Key and select At -2 or AL - | to execute
AT. AT cannot be executed when control is stopped or during ON/OFF control.

¢ The TUNE indicator will light during autotuning.

e When AT execution ends, the parameter setting automatically returns to oF F.

® Related Parameters
% RUN/STOP (Operation Level): Page 6-12
Proportional Band, Integral Time, and Derivative Time (Adjustment Level): Page 6-26
Proportional Band (Cooling), Integral Time (Cooling), and Derivative Time (Cooling)
(Adjustment Level): Page 6-27
PID ON/OFF (Initial Setting Level): Page 6-43
Heating/Cooling Tuning Method (Advanced Function Setting Level): Page 6-85
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6 Parameters

Communications must be supported.

The Event Input Assignment 1 to Event Input
Assignment 4 parameters must not be set to
enable/disable communications writing.

.
x
3
-

Communications Writing

e This parameter enables/disables writing of parameters to the E5[ID from the host
(personal computer) using communications.
Function ® This parameter is not displayed if the Event Input Assignment 1 to Event Input
Assignment 4 parameters are set to enable/disable communications writing.

-

a Setting range Default
_ ON: Writing enabled OFF
Setting OFF: Writing disabled

e Writing with communications is enabled if you set the Protocol Setting parameter to Host
Link (FINS), MC protocol (format 4), or dedicated protocol (format 4).

® Related Parameters
% Communications Setting Level: Page 6-97
Protocol Setting, Communications Unit No., Communications Baud Rate,
Communications Data Length, Communications Parity, and Communications Stop Bits

[oAaT Jusunsnlpy -9

. HB and HS alarms must be supported.
EI: ’ Heater Current 1 Value Monitor The HB ON/OFF parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting heater burnout.

This parameter measures and displays the heater current value.
e Heater burnout is not detected if the ON time for the control output for heating is 100 ms

Function or less (30 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
0.0t0 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
* If an alarm is output for the Heater Burnout Detection 1 parameter, the No. 1 display will
flash the Heater Current 1 Value Monitor parameter.

® Related Parameters

% Heater Burnout Detection 1 (Adjustment Level): Page 6-20
HB ON/OFF (Advanced Function Setting Level): Page 6-66
Error Displays Lt {: Page A-18
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HB and HS alarms must be supported.

] .
Hb ! Heater Burnout Detection 1 The HB ON/OFF parameter must be set to ON.

This parameter sets the current for the heater burnout alarm to be output.

¢ The heater burnout alarm is output when the heater current value falls below the setting

/ of this parameter.

Function ® When the set value is 0.0, the heater burnout alarm output is turned OFF. When the set
value is 50.0, the heater burnout alarm output is turned ON.

a Setting range Unit Default
0.0t0 50.0 A 0.0

Setting

® Related Parameters

% Heater Current 1 Value Monitor (Adjustment Level): Page 6-19
Heater Burnout Detection (Advanced Function Setting Level): Page 6-66
Heater Burnout Latch (Advanced Function Setting Level): Page 6-67
Heater Burnout Hysteresis (Advanced Function Setting Level): Page 6-67
L EE’ l: Leakage Current 1 Monitor HB and HS alarms must be supported.

The HS Alarm Use parameter must be set to ON.

This parameter measures the heater current from the CT input used for detecting SSR short-circuits.

This parameter measures and displays the heater current when the heater is OFF.
e The HS alarm is not detected if the OFF time for the control output for heating is 100 ms

Function or less (38 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
0.0t0 55.0 A

Monitor

e [FFF is displayed when 55.0 A is exceeded.
e |f an alarm is output for the HS Alarm 1 parameter, the No. 1 display will flash the
Leakage Current 1 Monitor parameter.

® Related Parameters

%/ HS Alarm 1 (Adjustment Level): Page 6-21
HS Alarm Use (Advanced Function Setting Level): Page 6-76
Error Displays LLF I: Page A-18

ES5CID Digital Temperature Controllers User’s Manual (H224)



6 Parameters

HB and HS alarms must be supported.

]
HS ! HS Alarm 1 The HS Alarm Use parameter must be set to ON.

This parameter sets the current for the HS alarm to be output.

e An HS alarm is output when the leakage current value exceeds the setting of this

I parameter.

Functon ® When the set value is 50.0, the HS alarm output is turned OFF. When the set value is 0.0,
the HS alarm output is turned ON.

Setting range Unit Default

O
0.0 t0 50.0 A 50.0

Setting

® Related Parameters
% Leakage Current 1 Monitor (Adjustment Level): Page 6-20
HS Alarm (Advanced Function Setting Level): Page 6-76
HS Alarm Latch (Advanced Function Setting Level): Page 6-77
HS Alarm Hysteresis (Advanced Function Setting Level): Page 6-77

[oAaT Jusunsnlpy -9
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6 Parameters

SP-0

SP- |

S5P-¢2

S5P-3

5P-Y

SP-5

SP-b

5P-1

SPO

SP 1

SP 2

SP3

SP4

SP5

SP 6

SP7

The Number of Multi-SP Points parameter must be
set to 2 to 8 and the Event Input 1 Assignment to
Event Input 4 Assignment parameters must not be
set to “Multi-SP No. switching bit 0” to “Multi-SP
No. switching bit 2.”

These parameters set the set points when the multi-SP function is used.

The values set in these parameters can be selected by operating the keys on the front panel
l or by using event inputs.
Funcion e \When the set point has been changed, the set value of the set point (0 to 7) selected by

the multi-SP inputs is also changed to the same value.

e The decimal point position depends on the selected sensor. During analog input, it

|

Setting

depends on the Decimal Point parameter setting.

Setting range

Unit Default

SP lower limit to SP upper limit EU 0

©® Related Parameters
Process Value/Set Point (Operation Level): Page 6-8

Input Type (Initial Setting Level): Page 6-41

Event Input Assignment (Initial Setting Level): Page 6-57

Number of Multi-SP Points (Advanced Function Setting Level): Page 6-64

See
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ENS Process Value Input Shift

Sometimes an error occurs between the process value and the actual temperature. To off-
Iv- set this, a compensated value can be obtained by adding an input shift value to the input.
Functon The compensated value is displayed as the process value and used for control. The entire
input range is shifted by a fixed rate. If the input shift value is set to —1°C, control will be per-
formed for a value 1°C lower than the measured temperature.

) Setting range Unit Default
) Temperature input: —199.9 t0 999.9 °C or °F 0.0
Setting Analog input: 1,999 to 9,999 EU 0

*  The decimal point position depends on the Decimal Point parameter setting.

® Related Parameters

% Input Type (Initial Setting Level): Page 6-41 .
E-Y
>
2
g

- n ici 3
LNRE Process Value Slope Coefficient g
o
s

This parameter sets a factor to apply to the input to compensate the process value. The
/ resulting value is displayed as the process value and used in control.

Function
a Setting range Default
0.001 t0 9.999 1.000
Setting

The Digital Controller must be in Run Mode
F H Automatic Filter Adjustment (default: Run) and control must be standard control
and 2-PID control.

This parameter performs automatic filter adjustment.

l--— Automatic filter adjustment is used to reduce temperature fluctuations in systems where
: there is cyclic disturbance, such as packaging machines.
Function  The set value of the Input Digital Filter parameter is automatically adjusted.

Setting range Default
aFF: OFF / aN: ON afF

O

Setting

® Related Parameters

See Input Digital Filter (Adjustment Level): Page 6-24

o Automatic Filter Adjustment Seal Period (Advanced Function Setting Level): Page 6-92
Automatic Filter Adjustment Hunting Monitor Period (Advanced Function Setting Level):
Page 6-93
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LNF Input Digital Filter

I-v— This parameter sets the time constant for the input digital filter. The following diagram

shows the effect on data after passing through the digital filter.

Function
PV before passing through filter
A /
Y PV after passing through filter
0.63 A
(Time constant) Tirr?e
———|
\nput digital filter
If the Automatic Filter Adjustment parameter in the Adjustment Level is set to ON, automatic
filter adjustment will automatically set this parameter.
a Setting range Unit Default
0.0 t0 999.9 Seconds 0.0
Setting
The control must be standard control and 2-PID
control.
The input type must be set for a temperature input.
FI -1d PID Update (Adaptive Control) The Adaptive Control parameter must be set to
“Notification.”

It must be possible to update the PID constants
with the values calculated by adaptive control.

This parameter updates the PID constants with values that are calculated with adaptive control.

I-— This parameter is displayed if the Adaptive Control parameter is set to “Notification” and
updateable PID constants are calculated. The PID constants are updated to the values cal-

Function  culated with system performance evaluation.
a Setting range Default
of F: OFF / alN: Update ofF
Setting
® Related Parameters
See Adaptive Control (Initial Setting Level): Page 6-45
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The control must be set to heating/cooling control
and 2-PID control.

W- H,': Water-cooling Output Adjustment The input type must be set for a temperature input.
The Heating/Cooling Tuning Method must be set to
“Water cooling.”

This parameter is used to enable or disable water-cooling output adjustment.

,v—- e This parameter is used to suppress hunting caused by the water-cooling output from a
: water-cooled extrusion press.
Function ¢ The set value of the Proportional Band (Cooling) parameter is automatically adjusted.

Setting range Default
of F: Disabled, aN: Enabled ofF

|

Setting

® Related Parameters
See Water-cooling Proportional Band Increase Threshold (Adjustment Level): Page 6-25
Water-cooling Proportional Band Decrease Threshold (Adjustment Level): Page 6-26

The control must be set to heating/cooling control
and 2-PID control.

The input type must be set for a temperature input.
The Heating/Cooling Tuning Method must be set to
“Water cooling.”

[oAaT Jusunsnlpy -9

1_ = Water-cooling Proportional Band
W Increase Threshold

This parameter sets the threshold to detect hunting for water-cooling output adjustment.

l--— e This parameter sets the threshold for the temperature variation that is used to detect
hunting. If the variation exceeds this threshold, the cooling proportional band is adjusted

Function to reduce hunting.
¢ Normally, use the default for this parameter.
a Setting range Unit Default
_ Water-cooling proportional band decrease °Cor °F 14
Setting threshold + 0.1 to 200.0
® Related Parameters
See Water-cooling Output Adjustment (Adjustment Level): Page 6-25
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W-dL

The control must be set to heating/cooling control
and 2-PID control.

The input type must be set for a temperature input.
The Heating/Cooling Tuning Method must be set to
“Water cooling”.

Water-cooling Proportional Band
Decrease Threshold

This parameter sets the threshold to optimize disturbance response for water-cooling output adjust-

ment.

I-— ¢ This parameter sets the threshold to the temperature variation that is used to detect when
disturbance response is not optimal.

Function e If th

e variation is less than or equal to this threshold, the cooling proportional band is

adjusted to optimize disturbance response.
¢ Normally, use the default for this parameter.

a Setting range Unit Default
. 0 to Water-cooling proportional band increase °Cor °F 0.6
Setting threshold - 0.1
©® Related Parameters
See Water-cooling Output Adjustment (Adjustment Level): Page 6-25

(|

d

Proportional Band
Control must be set to 2-PID control. Either the
Standard or Heating/Cooling parameter must be set
Integral Time to heating/cooling control or, if the Standard or
Heating/Cooling parameter is set to standard
control, adaptive control must be disabled.
Derivative Time

These paramete

rs set PID control constants. PID constants are automatically set when AT is executed.

Refers to control in which the MV is proportional to the deviation (control error).

Refers to a control action that is proportional to the time integral of the deviation.
With proportional control, there is normally an offset (control error). Proportional
action is thus used in combination with integral action. As time passes, this control
error disappears, and the control temperature (process value) comes to agree
with the set point.

Refers to a control action that is proportional to the time derivative of the control

P
) action:
Setting |
action:
D
action:

error. The proportional control and integral control correct for errors in the control
result, and thus the control system is late in responding to sudden changes in
temperature. The derivative action increases the MV in proportion to the slope of
the change in the temperature as a corrective action.
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Parameter Setting range Unit Default
Proportional Temperature input 0.1 t0999.9 °C 8.0
Band °F 14.4

Analog input %FS 10.0
Integral Time * | Integral/ Standard or heating/cooling | 0 to 9999 Seconds 233

Derivative control

Time Unit of

1s

Integral/ Standard or heating/cooling | 0.0 t0 999.9 Seconds 233.0

Derivative control

Time Unit of

0.1s
Derivative Integral/Derivative Time Unitof 1 s 0 to 9999 Seconds 40
Time * Integral/Derivative Time Unit of 0.1 s 0.0t0 999.9 | Seconds 40.0

* The unit is determined by the setting of the Integral/Derivative Time Unit parameter. The
Proportional Band, Integral Time, and Derivative Time parameters are initialized if the
Integral/Derivative Time Unit parameter is changed.

® Related Parameters

AT Execute/Cancel (Adjustment Level): Page 6-18
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-68

Proportional Band (Cooling)

Integral Time (Cooling)

Derivative Time (Cooling)

The control must be set to heating/cooling control
and 2-PID control.

[oAaT Jusunsnlpy -9

Function

O

Setting

See

These parameters set the PID constants for cooling control. These parameters are auto-
matically set according to the Heating/Cooling Tuning Method parameter when AT is exe-

cuted.

Parameter Setting range Unit Default
Proportional Temperature input 0.1t0999.9 °C 8.0
Band (Cooling) °F 14.4

Analog input %FS 10.0
Integral Time Integral/Derivative Time Unitof 1s | 0 to 9999 Seconds 233
(Cooling) * Integral/Derivative Time Unit of 0.1 s | 0.0 to 999.9 Seconds 233.0
Derivative Time | Integral/Derivative Time Unitof 1s | 0 to 9999 Seconds 40
(Cooling)* Integral/Derivative Time Unit of 0.1 s | 0.0 to 999.9 Seconds 40.0
* The unit is determined by the setting of the Integral/Derivative Time Unit parameter. The

Proportional Band (Cooling),

® Related Parameters

AT Execute/Cancel (Adjustment Level): Page 6-18
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-68
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SP-P
5P-C

5P-d

SP Response Proportional Band

SP Response Integral Time

The control must be standard control and 2-PID

control.
The input type must be set for a temperature input.

The Adaptive Control parameter must be set to

“Fixed.”

SP Response Derivative Time

These parameters set the PID constants for set point response for use in adaptive control.

r~—

control.

e These parameters set the PID constants that are used during a transitional state in PID

Function ¢ The set values of these parameters are automatically calculated when autotuning is
executed while the Adaptive Control parameter is set to “Notification” or “Automatic
update.”

e This parameter is not displayed while the Adaptive Control parameter is set to
“Notification” or “Automatic update.” You can check the set value through
communications.

¢ Do not change the set value of this parameter after it is calculated.

a Parameter name Setting range Unit Default
SP Response 0.110999.9 °C 8.0
Setting Proportional Band °F 14.4
SP Response Integral | Integral/Derivative Time | 0 to 9999 Seconds 233
Time Unitof 1 s
Integral/Derivative Time | 0.0 to 999.9 Seconds 233.0
Unitof 0.1's
SP Response Integral/Derivative Time | 0 to 9999 Seconds 40
Derivative Time Unitof1s
Integral/Derivative Time | 0.0 to 999.9 Seconds 40.0
Unitof 0.1 s

® Related Parameters

See Adaptive Control (Initial Setting Level): Page 6-45
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The control must be standard control and 2-PID
control.

5 P-N SP Response Coefficient Number The input type must be set for a temperature input.
The Adaptive Control parameter must be set to
“Fixed.”

This parameter is used for adaptive control.

[v- e This parameter sets the coefficient that is used during a transitional state in adaptive
control.
Function o The set value of this parameter is automatically calculated when autotuning is executed
while the Adaptive Control parameter is set to “Notification” or “Automatic update.”

e This parameter is not displayed while the Adaptive Control parameter is set to
“Notification” or “Automatic update.” You can check the set value through
communications.

Do not change the set value of this parameter after it is calculated.

2]

A

a Setting range Default F
0 to 9999 0 2

Setting §.-
3

® Related Parameters c

See Adaptive Control (Initial Setting Level): Page 6-45 3

ES5CID Digital Temperature Controllers User’s Manual (H224) 6-29



6 Parameters

d-P Disturbance Proportional Band
The control must be standard control and 2-PID
control.

D' L Disturbance Integral Time The input type must be set for a temperature input.
The Adaptive Control parameter must be set to
“Fixed.”

d-d Disturbance Derivative Time

These parameters set the PID constants for disturbance for use in adaptive control.

I'v—- ¢ These parameters set the PID constants that are used during a steady state in adaptive
control.

Function ¢ The set values of these parameters are automatically calculated when autotuning is
executed while the Adaptive Control parameter is set to “Notification” or “Automatic
update.”

e This parameter is not displayed while the Adaptive Control parameter is set to
“Notification” or “Automatic update.” You can check the set value through
communications.

¢ Do not change the set value of this parameter after it is calculated.

a Parameter name Setting range Unit Default
Disturbance 0.1t0 999.9 °C 8.0
Setting Proportional Band °F 14.4
Disturbance Integral | Integral/Derivative 0 to 9999 Seconds 233
Time Time Unitof 1 s
Integral/Derivative 0.0t0 999.9 | Seconds 233.0
Time Unitof 0.1 s
Disturbance Integral/Derivative 0 to 9999 Seconds 40
Derivative Time Time Unitof 1 s
Integral/Derivative 0.0 t0 999.9 | Seconds 40.0
Time Unitof 0.1 s

©® Related Parameters

See Adaptive Control (Initial Setting Level): Page 6-45

The control system must be set to heating/cooling

r_
L db Dead Band control.

This parameter sets the output dead band width for heating/cooling control. A negative setting sets an
overlapping band.

This parameter sets an area in which the control output is 0O centering around the set point
for a heating/cooling control.

Function
a Setting range Unit Default
. Temperature input -199.9 t0 999.9 °C 0.0
Setting oF 0.0
Analog input —19.99 t0 99.99 %FS 0.00
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5/: ‘F’ Manual Reset Value

The control must be standard control and 2-PID
control. The integral time must be 0.

This parameter sets the required manipulated variable to remove offset during stabilization

/ of P or PD control.

Function
a Setting range Unit Default
0.0 to 100.0 % 50.0
Setting

® Related Parameters

%/ Integral Time (Adjustment Level): Page 6-26
PID ON/OFF (Initial Setting Level): Page 6-43

H '_-[ 5 The control must be ON/OFF control.

Hysteresis (Heating)
rHYS Hysteresis (Cooling)

For the Hysteresis (Cooling) parameter, the control
must be heating/cooling control.

This parameter sets the hysteresis for ensuring stable operation at the ON/OFF switching point.

e For standard control, use the Hysteresis (Heating) parameter. The Hysteresis (Cooling)

/ parameter cannot be used.

Function ® For heating/cooling control, the hysteresis can be set independently for heating/cooling.
The Hysteresis (Heating) parameter is used for the heating side, and the Hysteresis

(Cooling) parameter is used for the cooling side.

a Parameter name Setting range Unit Default
) Hysteresis Temperature input 0.1 t0 999.9 °C 1.0
Setting (Heating) oF 18
Analog input 0.01 t0 99.99 %FS 0.10
Hysteresis Temperature input 0.1 10 999.9 °C 1.0
(Cooling) °F 1.8
Analog input 0.01 t0 99.99 %FS 0.10
® Related Parameters
%/ PID ON/OFF (Initial Setting Level): Page 6-43
Standard or Heating/Cooling (Initial Setting Level): Page 6-44
ES5CID Digital Temperature Controllers User’s Manual (H224) 6 -31
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6 Parameters

The Program Pattern parameter must not be set to

— 0 .
SDHI\ Soak Time OFE.

This parameter sets the time for the control operation when using the simple program func-

tion.
Function
a Setting range Unit Unit
110 9999 s, min, or h 1
Setting
® Related Parameters
% Program Start (Operation Level): Page 6-11

Soak Time Remain (Operation Level): Page 6-12

Wait Band (Adjustment Level): Page 6-32

Program Pattern (Initial Setting Level): Page 6-48

Soak Time Unit (Advanced Function Setting Level): Page 6-83

The Program Pattern parameter must not be set to

| I ] . .
WE-b Wait Band OFF.

This parameter sets the stable band within which the soak time is measured for the simple

/ program function.

Function
a Setting range Unit Unit
. Temperature input OFF or 0.1 10 999.9 °Cor°F off
Setting Analog input OFF or 0.01 to 99.99 %FS
® Related Parameters
See

=== Program Start (Operation Level): Page 6-11
Soak Time Remain (Operation Level): Page 6-12
Soak Time (Adjustment Level): Page 6-32
Program Pattern (Initial Setting Level): Page 6-48
Soak Time Unit (Advanced Function Setting Level): Page 6-83
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My -g MV at Stop The control must be set to 2-PID control.

e This parameter sets the MV to use when the RUN/STOP status changes from RUN to

[  sTor.

Functon ® The default parameter mask settings mask (hide) this parameter.

a Control method Setting range Unit | Default
) Standard -5.0t0 105.0 % 0.0
Setting Heating and cooling ~105.0 to 105.0

® Related Parameters
See RUN/STOP (Operation Level): Page 6-12
Parameter Mask Setting (Advanced Function Setting Level): Page 6-95
Parameter Mask Enable (Protect Level): Page 6-4

My -E MV at PV Error The control must be set to 2-PID control.

[oAaT Jusunsnlpy -9

¢ This parameter sets the MV to use when an input error occurs.
e The default parameter mask settings mask (hide) this parameter.

Function

a Control method Setting range Unit | Default
Standard -5.0t0 105.0 % 0.0
Setting Heating and cooling -105.0 to 105.0

® Related Parameters
% Parameter Mask Setting (Advanced Function Setting Level): Page 6-95
Parameter Mask Enable (Protect Level): Page 6-4
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SPRE

SP Ramp Set Value

SPRL

SP Ramp Fall Value

e These parameters set the rate of change during SP ramp operation. They set the
maximum permissible change width per unit of time as the SP ramp set value and the SP

r~—

Function ramp fall value. The SP ramp function is disabled if this parameter is set to OFF.

e For a temperature input, the decimal point positions of the SP ramp set value and SP
ramp fall value depend on the currently selected sensor, and for an analog input they
depend on the Decimal Point parameter.

a Parameter Setting range Unit Default
. SP Ramp Set Value | OFF or 1 t0 9,999 EU/s, EU/ min, EU/h OFF
Setting SP Ramp Fall Value | SAME (Same as SP ramp | EU/s, EU/ min, EU/h SAME
set value), OFF or 1 t0 9,999
5:'_ -H MV Upper Limit
The control must be set to 2-PID control.
5:’_ 'L MV Lower Limit

The MV Upper Limit and MV Lower Limit parameters set the upper and lower limits of the manipulated
variable. When the calculated manipulated variable exceeds the upper or lower limit value, the upper
or lower limit value will be the output level.

-

Function
e MV Upper Limit
@
St Control method Setting range Unit Default
e Standard MV lower limit + 0.1 to 105.0 % 100.0
Heating/cooling control 0.0t0 105.0
e MV Lower Limit
The MV for the cooling control output during heating/cooling control is expressed as a
negative value.
Control method Setting range Unit Default
Standard -5.0 to MV upper limit — 0.1 % 0.0
Heating/cooling control -105.0t0 0.0 -100.0
® Related Parameters
See

PID ON/OFF (Initial Setting Level): Page 6-43
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afL MV Change Rate Limit The control must be set to 2-PID control.

e The MV Change Rate Limit parameter sets the maximum allowable variation in the MV
per second. If the change in the MV exceeds this setting, the MV will be changed by the
Function MV change rate limit until the calculated value is reached. If the limit is set to 0.0, this
function will be disabled.
e The MV Change Rate Limit parameter will not operate in the following situations.
¢ In Manual Mode
* During AT execution
e During ON/OFF control
e While stopped (MV output during STOP)
¢ During MV output when error occurs

a Setting range Unit Default
0.0 to 100.0 %l's 0.0

Setting

® Related Parameters
See Proportional Band (Adjustment Level): Page 6-26

[oAaT Jusunsnlpy -9

The input type must be an analog input, and the
Extraction of Square Root Enable parameter must
be set to ON.

Extraction of Square Root Low-cut
5 EPP Point

e This parameter sets the extraction of square root low-cut point used for the inputs. The
data after extracting the square root is shown below.
Functon ® The low-cut point is used for extracting the square root for flowrate sensors.

A
Operation result [-----=-=-======s=m=mzmsommmnono g
100% FS
’ Extraction of square
/ root low-cut point
0 100;/0 FS
Argument 1 (input data)
a Setting range Unit Default
0.0 to 100.0 % 0.0
Setting
® Related Parameters
% Extraction of Square Root Enable (Initial Setting Level): Page 6-59
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1 g Y}
‘,N, ‘, to H?" Work Bit 1to 8 ON Delay m The work bit operation type must not be set to OFF.
W | to BoF work Bit 1 to 8 OFF Delay EZH
* ON Delay
When the results of a work bit logic operation is ON, the work bit is turned ON after the
Function time specified in the parameter elapses.
e OFF Delay
When the results of a work bit logic operation is OFF, the work bit is turned OFF after the
time specified in the parameter elapses.
a Setting range Unit Default
. 0 to 9999 Seconds” 0
Setting *  The unit can be changed to minutes on the CX-Thermo Logic
Operation Editor Setting Window.
® Related Parameters
% Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-81

Communications must be supported.
F’L L‘-INI’ Communications Monitor The Protocol Setting parameter must be set to Host
Link (FINS) or the MC Protocol.

e The Communications Monitor parameter displays the communications cycle time of the

[T e

Functon ¢ |f communications are not possible with the PLC, [.EFF is displayed. When
communications are restored, the cycle time is displayed again.

@ Monitoring range Default
Normal: 0 to 9999 ms, If 9999 ms is exceeded: 1313 ---

Setting Error: L.ERR

Also refer to the E5/ /D Digital Controllers Communications Manual (Cat. No. H225) for
information on communications.
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6-5 Monitor/Setting Iltem Level

Monitor/setting items can be displayed by means of the function key when the PF Setting parameter
(Advanced Function Setting Level) is set to PFDP: Monitor/Setting ltem.

Power ON

Operation Adjustment
1| Level Level
' Press the ©) Key i
[T W forlessthants. . .
©IKey | Monitor/Setting @ Key

Iltem Level |:| Control in progress

The PF Setting parameter must be set to PFDP, and
P F d l' to 5 Monitor/Setting Item Display 1 to 5 the Monitor/Setting Item 1 to 5 parameters must not
be set to OFF.

e When the PF Key is set to display monitor/setting items, pressing the PF Key will display in order
the contents of the Monitor/Setting Item 1 to 5 parameters. The contents of these parameters are
shown in the following table. For the setting (monitor) ranges, refer to the applicable parameters.

[oAe7 way Buias/I0HuON -9

Set val . Remarks
et vaiue S2 0 Monitor/Setting Display

0 Disabled
1 PV/SP/Multi-SP Can be set. (SP)"’
2 PV/SP/MV (Heating) Can be set. (SP)” -
3 PV/SP /Soak time remain Can be set. (Sp)*1
4 Proportional band (P) Can be set. P
5 Integral time (1) Can be set. L
6 Derivative time (D) Can be set. d
7 Alarm value 1 Can be set. AL-1
8 Alarm value upper limit 1 Can be set. AL H
9 Alarm value lower limit 1 Can be set. AL L
10 Alarm value 2 Can be set. AL-2
11 Alarm value upper limit 2 Can be set. ALH
12 Alarm value lower limit 2 Can be set. ALcL
13 Alarm value 3 Can be set. AL-3
14 Alarm value upper limit 3 Can be set. AL 3H
15 Alarm value lower limit 3 Can be set. AL 3L
16 Alarm value 4 Can be set. L -H
17 Alarm value upper limit 4 Can be set. ALHH
18 Alarm value lower limit 4 Can be set. ALHL
19 PV/SP/Internal SP Can be set. (SP)
20 PV/SP/Alarm Value 1 Can be set. (SF’)*1 ---
21 Proportional Band (Cooling) Can be set. r-F
22 Integral Time (Cooling) Can be set. L-C
23 Derivative Time (Cooling) Can be set. L-d
24 PV/SP/MV (Cooling) Can be set. (SP)” -

*1 With the E5CD or E5CD-B, only the PV and SP can be displayed.
*2  If the display condition is not met for even one of the set parameters, the monitor/setting item display
will not appear.
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6-6 Manual Control Level

If you change to Manual Mode, the Manual MV parameter will be displayed and the displayed value will
be output as the MV. You must first display the Auto/Manual Switch parameter (F-!). The Auto/Manual
Switch parameter is masked by default. Refer to 5-12 Hiding and Displaying Parameters.

Power ON

Operation Adjustment '
Level Level )

Press the (@) Key
for less than 1 s.

Press the &P Key for
at least 1 s or the ©
Key for at least 1 s.

/ Press the &9 Key
VQ— for at least 1 s. *

Press the (@) Key for
at least 3 s.

A
/

[}
I

J

Manual Control Level

*Here, the PF Setting parameter is set to A-M.
For details on the setting method, refer to 5-16 Performing Manual Control.

¢ The MANU indicator will light during manual control.
e |t is not possible to move to any parameters except for the PV/MV parameter during manual
operation.
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PV/MV (Manual MV) The control must be set to 2-PID control.

* The manual control level display appears as shown below.

E5ED or ESED-B E5CD or E5CD-B
Function
o5
Tinn JC
e L
5400 500
PV/SP/Manual MV PV/Manual MV
Monitor range Unit
Process value | Temperature: According to indication range for each sensor. EU
Analog: Scaling lower limit -5% FS to Scaling upper limit +5% FS
(Refer to A-8 Sensor Input Setting Range, Indication Range, Con- o
trol Range.) )
Set point SP lower limit to SP upper limit EU §
5
%)
S
Setting range Default | Unit 3
MV (Manual MV) Standard control -5.0t0 105.0" 0.0 % o
<
Heating/cooling control ~105.0 to 105.0" e
* When the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV
lower limit to the MV upper limit.
® Related Parameters
See

_/ 5-16 Performing Manual Control: Page 5-56
Standard or Heating/Cooling (Initial Setting Level): Page 6-44
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6-7

Initial Setting Level

This level is used to set up the basic Digital Controller specifications. In this level, you can set the Input
Type parameter to set the sensor input to be connected, limit the setting range of set points, set the
alarm modes, and perform other operations.

Power ON

To move from the Operation Level or Adjustment
Level to the Initial Setting Level, press the © Key
for at least three seconds with any parameter dis-

E Operati Adjustment : .
D] R [e—— e ; played except for the Auto/Manual Switch parame-
:‘ 4 Press the ©) Key ! ter.
(N less than 1 s. L . i i .
B et ettt e The Initial Setting Level is not displayed when the
Press the © L . . . .
Press the | Key for at EIS Press the © Key Initial Setting/Communications Protect parameter
S Ke east 1s; — — . .
forat. | display wil S| foratleast3s. is set to 2. It can be used when the Initial
least 1s. | flash. . . . .
l Setting/Communications Protect parameter is set
Initial Setting Control in progress toQort.

Level [ Control stopped If the Input Type parameter is set for an analog
input, the following parameters will be set: Scaling
upper limit, Scaling lower limit, and Decimal point.

Initial Setting Level | Page
L 7 - - | Transfer Output
wolmm |65
Page Page
Input Type _ P11 | Program Pattern _ Transfer Output
6-41 U Upper Limit [ | 6-56
Scaling Upper I 7| Control Transfer Output
Limit 6-42 Period (Heating) Lower Limit [0 6-56
Scaling Lower 6-42 I - 0| Control Period 6-49 Eslzrtr:s]%:t 1 6-57
a| Limit 25| (Cooling) - 9
Decimal Point -oc 1| Direct/Reverse Event Input
6-42 H72Y o Operation 6-50 Assignment 2
Temperature Unit Al 1T Event Input
6-42 arm T pe 6-50 Assignment 3
SPU Limit Alarm 1 1, _ u| Event Input
pRErEmi | 6-43 Hysteresis 6-54 = i-ue| Assignment 4 6-57
. - = Event Input
SP Lower Limit Alarm 2 Type 6-50 £V - 5| Assignment 5 6-57
NoNE m
Event Input
PID-ON/OFF _ Alarm 2 [ ;
Hysteresis 6-54 Assignment 6 6-57
= Extraction of
Standard or 6-44 Alarm 3 Type 6-50 Square Root 6-59
Heating/Cooling Enable
@
. Operation After
Adaptive Control [ ~_ Alarm 3 _ =
eterosis 6-54 Power ON 6-59
. Bar Display Data
Model Creation N Alarm 4 Type _
650
Model Creation Alarm 4 Bar Display Scaling
MV Amplitude 6-46 Hysteresis 6-54 Upper Limit
Model Creation Control Output 1 Bar Display Scaling
ON Time 6-47 Signal ° 6-55 Loz Lt
Model Creation o 1| Transfer Output w —1,] Move to Advanced
OFF Time Signal 6] Al 'mﬂ Function Setting 6-61
Level
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LN-E

Input Type

Function

O

Setting

See

* The Input Type parameter is used to set the input type.
Iv— * When this parameter is changed, the set point limiter is changed to the defaults. If the
limiter must be specified, set the SP Upper Limit and SP Lower Limit parameters (Initial
Setting Level) again.
* If a resistance thermometer is mistakenly connected while a setting for other than a
resistance thermometer is in effect, 5.EFF will be displayed. To clear the 5.EFF display,
check the wiring and then cycle the power.

—-1.999 to0 9.999

Sensor Temperature Temperature
Input type e Set value . .
specification range in °C range in °F
0 —200 to 850 —300 to 1500
) Pt100 1 -199.9t0 500.0 | —199.9 to 900.0
Resistance 2 0.0 10 100.0 0.010210.0
thermometer 3 -199.9t0 500.0 | -199.9 to 900.0
JPt100 4 0.0 to 100.0 0.0t0 210.0
« ISESEIDN 200 to 1300 ~300 to 2300
6 -20.0 to 500.0 0.0 to 900.0
= J 7 —-100 to 850 —100 to 1500
a 8 -20.0 to 400.0 0.0 to 750.0
o T 9 —-200 to 400 -300 to 700
= 10 -199.910 400.0 | -199.9 to 700.0
o E 11 ~200 to 600 ~300 to 1100
g - | L 12 —-100 to 850 —100 to 1500
= ermocolple 5 13 200 to 400 300 to 700
14 -199.9t0 400.0 | -199.9 to 700.0
N 15 —-200 to 1300 -300 to 2300
R 16 0 to 1700 0 to 3000
S 17 0 to 1700 0 to 3000
B 18 0 to 1800 0 to 3200
C/W 19 0 to 2300 0 to 3200
PLII 20 0 to 1300 0 to 2300
Infrared 10 to 70°C 21 0to 90 0to 190
Temperature 60 to 120°C 22 0to 120 0to 240
Sensor 115 to 165°C 23 0to 165 0 to 320
g ES1B 140 to 260°C 24 0 to 260 0 to 500
S . 4 to 20 mA 25 One of the following ranges according
78; Current input 0to 20 mA 26 to the scaling:
g 1105V o7 —-1999 to 9999
Votage input | 0105V | 28 | i e
0to 10V

® Related Parameters

Temperature Unit (Initial Setting Level): Page 6-42
Set Point Upper Limit and Set Point Lower Limit (initial Setting Level): Page 6-43
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6 Parameters

EN'H Scaling Upper Limit
l:N'L Scaling Lower limit The input type must be set for an analog input.

dP Decimal Point

e The Decimal Point parameter specifies the decimal point position of parameters (set
/ point, etc.) whose unit is EU.

Function
e Scaling Upper Limit, Scaling Lower Limit
@
. Parameter name Setting range Default
Setting Scaling Upper Limit Scaling lower limit + 1 to 9999 100
Scaling Lower Limit —1999 to scaling upper limit — 1 0
¢ Decimal Point
Parameter name Setting range Default
Decimal Point Oto3 0
Set value Settings Example
0 0 digits past decimal point 1234
1 1 digits past decimal point 123.4
2 2 digits past decimal point 12.34
3 3 digits past decimal point 1.234
® Related Parameters
% Input Type (Initial Setting Level): Page 6-41
d - U Temperature Unit The input type must be set for a temperature input.
¢ Set the temperature input unit to either °C or °F.
¢ If you change the temperature unit, the units of temperature set values (e.g., the alarm
Function values) will be automatically converted.
N Setting range Default
. o . 0 r
Setting L. C, F. F L
® Related Parameters
% Input Type (Initial Setting Level): Page 6-41
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5L -H SP Upper Limit

5L - L SP Lower Limit

e These parameters set the upper and lower limits of the set points. A set point can be set
I~. within the range defined by the upper and lower limit set values in the SP Upper Limit and
Function SP Lower Limit parameters. If these parameters are reset, any set point that is outside of
the new range will be forcibly changed to either the upper limit or the lower limit.
¢ When the temperature input type and temperature unit have been changed, the set point
upper limit and set point lower limit are forcibly changed to the upper and lower limits of
the sensor.
* For a temperature input, the decimal point position depends on the currently selected
sensor, and for an analog input it depends on the Decimal Point parameter setting.

2]
~
a Parameter name Setting range Unit Default E
Set Point Upper Temperature | SP lower limit + 1 to Input setting EU 1300 o
Setting Limit input range upper limit g
Analog input | SP lower limit + 1 to scaling upper EU 100 §'
limit =
Set Point Lower Temperature | Input setting range lower limit to EU -200 3
Limit input SP upper limit - 1
Analog input | Scaling lower limit to SP upper EU 0
limit - 1

® Related Parameters
%/ Input Type (Initial Setting Level): Page 6-41
Temperature Unit (Initial Setting Level): Page 6-42

CNEL PID ON/OFF

<

e This parameter selects 2-PID control or ON/OFF control.
¢ Auto-tuning can be used in 2-PID control.

Function
a Setting range Default
PCd: 2-PID, aNaF: ON/OFF Pld
Setting

® Related Parameters
See

== AT Execute/Cancel (Adjustment Level): Page 6-18
Manual Reset Value (Adjustment Level): Page 6-31
Hysteresis (Heating) and Hysteresis (Cooling) (Adjustment Level): Page 6-31
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S-HL Standard or Heating/Cooling

* This parameter selects standard control or heating/cooling control.
[v— * If heating/cooling control is selected for the ES5CD or E5CD-B, the auxiliary output 2
Function terminal is assigned as the control output for cooling.
¢ If heating/cooling control is selected for the ESED or ESED-B when there is only one
control output, the auxiliary output 4 terminal is assigned as the control output for cooling.

Note: If standard control is selected, set the Control Output 1 Assignment to o (control output
(heating)) for either direct (cooling) or reverse (heating) operation.

a Setting range Default
SENd: Standard, H-L: Heating/cooling SENA
Setting
® Related Parameters
See MV Monitor (Heating) (Operation Level): Page 6-15

MV Monitor (Cooling) (Operation Level): Page 6-15

Dead Band (Adjustment Level): Page 6-30

Hysteresis (Heating) and Hysteresis (Cooling) (Adjustment Level): Page 6-31

Control Period (Heating) and Control Period (Cooling) (Initial Setting Level): Page 6-49
Control Output 1 and 2 Assignment (Advanced Function Setting Level): Page 6-80
Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-81
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The control must be set to standard control and
RdPE Adaptive Control 2-PID control and the input type must be a
temperature input.

This parameter sets the operation of adaptive control.

[v- ¢ Disabled: Adaptive control is disabled. Operation uses 2-PID control.
e Fixed: System performance evaluation is not performed. Use this setting when you do

Function not want to update adaptive control PID values.
* Notification: System performance evaluation is performed and if temperature variations
occur in the system, the |A| indicator will light to notify the user. If the fluctu-
ation is small, the |A| indicator will not light, but the calculated adaptive con-
trol PID constants will be used. To update the adaptive control PID values,
set the PID Update parameter to “Update (ON).”
e Automatic update: System performance evaluation is performed and the adaptive o
control PID constants are updated automatically. X
3
%_".
Setting range Default »
@ = . @
ofF Disabled. =
. - >
Setting Fx Fixed =EE Q
CNFa Notification 2
AUEG Automatic update —
® Related Parameters
See PID Update (Adaptive Control) (Adjustment Level): Page 6-24
Adaptive Control Operation Possible Deviation (Advanced Function Setting Level): Page
6-91

System Fluctuation Reference Deviation (Advanced Function Setting Level): Page 6-92
Model Creation PV Amplitude (Adjustment Level): Page 6-46
Model Creation MV Amplitude (Adjustment Level): Page 6-46
Model Creation ON Time (Adjustment Level): Page 6-47

Model Creation OFF Time (Adjustment Level): Page 6-47

SP Response Proportional Band (Adjustment Level): Page 6-28
SP Response Integral Time (Adjustment Level): Page 6-28

SP Response Derivative Time (Adjustment Level): Page 6-28
Disturbance Proportional Band (Adjustment Level): Page 6-29
Disturbance Integral Time (Adjustment Level): Page 6-30
Disturbance Derivative Time (Adjustment Level): Page 6-30
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6 Parameters

The control must be standard control and 2-PID
control.

M-PV Model Creation PV Amplitude The input type must be set for a temperature input.
The Adaptive Control parameter must not be set to
“Disabled.”

This is one of the model parameters used for adaptive control. It expresses the PV variation character-
istic of the system.

This parameter is copied so that another Digital Controller can inherit the measured system character-
istics.

I-—- ¢ The set value of this parameter is automatically calculated when autotuning is executed
while the Adaptive Control parameter is set to “Notification” or “Automatic update.”

Function ¢ Do not change the set value of this parameter after it is calculated.
a Setting range Unit Default
0.00 to 99.99 %FS 0.00
Setting
® Related Parameters

See Adaptive Control (Initial Setting Level): Page 6-45
The control must be standard control and 2-PID
control.

,"1 - ,"1,'/ Model Creation MV Amplitude The input type must be set for a temperature input.

The Adaptive Control parameter must not be set to
“Disabled.”

This is one of the model parameters used for adaptive control. It expresses the MV variation character-
istic of the system.

This parameter is copied so that another Digital Controller can inherit the measured system character-
istics.

I’v—— e The set value of this parameter is automatically calculated when autotuning is executed
while the Adaptive Control parameter is set to “Notification” or “Automatic update.”

Function ¢ Do not change the set value of this parameter after it is calculated.
a Setting range Unit Default
0.0to 100.0 %FS 0.0
Setting
® Related Parameters
See Adaptive Control (Initial Setting Level): Page 6-45
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6 Parameters

The control must be standard control and 2-PID
control.

M-aoN Model Creation ON Time The input type must be set for a temperature input.
The Adaptive Control parameter must not be set to
“Disabled.”

This is one of the model parameters used for adaptive control. It expresses the ON time characteristic
of the system.

This parameter is copied so that another Digital Controller can inherit the measured system character-
istics.

[v- e The set value of this parameter is automatically calculated when autotuning is executed
while the Adaptive Control parameter is set to “Notification” or “Automatic update.”

Function ¢ Do not change the set value of this parameter after it is calculated.
a Setting range Unit Default o
0 to 9999 0 ~
Setting E
5
® Related Parameters ®
See Adaptive Control (Initial Setting Level): Page 6-45 E
o
s
The control must be standard control and 2-PID
_ control.
,"',' - DF Model Creation OFF Time The input type must be set for a temperature input.
The Adaptive Control parameter must not be set to
“Disabled.”

This is one of the model parameters used for adaptive control. It expresses the OFF time characteristic
of the system.

This parameter is copied so that another Digital Controller can inherit the measured system character-
istics.

l'w- * The set value of this parameter is automatically calculated when autotuning is executed
while the Adaptive Control parameter is set to “Notification” or “Automatic update.”

Function 4 Do not change the set value of this parameter after it is calculated.
a Setting range Unit Default
0 to 9999 0
Setting
® Related Parameters
See Adaptive Control (Initial Setting Level): Page 6-45
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PERN Program Pattern

This parameter sets the type of control when using the simple program function.

e |f the program pattern is set to afF F, the simple program will not operate.
[v— e |f the program pattern is set to 5t a”, the RUN/STOP status will change to STOP after the
Function soak time has expired. If the program pattern is set to L ok, control will continue in RUN
status after the soak time has expired.

a Setting range Default
. ofF Simple program function turned OFF ofF
Setting GtaP | Go to STOP mode at end of program.
LaNE | Continue in RUN mode at end of program.
® Related Parameters
See

Program Start (Operation Level): Page 6-11

Soak Time Remain (Operation Level): Page 6-12

RUN/STOP (Operation Level) : Page 6-12

Soak Time (Adjustment Level): Page 6-32

Wait Band (Adjustment Level): Page 6-32

Soak Time Unit (Advanced Function Setting Level): Page 6-83
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The heating and cooling control outputs must be
assigned to relay or voltage outputs (for driving
E P Control Period (Heating) SSR).
r-rP Control Period (Cooling) The control must be set to 2-PID control.
For the Control Period (Cooling) parameter, the
control must be set to heating/cooling control.

e These parameters set the output periods. Set the control periods taking the control
I~. characteristics and the electrical life of the relay into consideration.
Function ® For standard control, use the Control Period (Heating) parameter. The Control Period
(Cooling) parameter cannot be used.
e When the heating control output is a current output, the Control Period (Heating)
parameter cannot be used. Also, when the cooling control output is a current output, the
Control Period (Cooling) parameter cannot be used.
¢ For heating/cooling control, the control period can be set independently for heating and

2]
cooling. The Control Period (Heating) parameter is used for the heating control output, :‘
and the Control Period (Cooling) parameter is used for the cooling control output. %

2

a Parameter name Setting range Unit Default %
_ Control Period 0.1,0.2,0.5,1t0 99 Seconds | 20 for relay output ‘r;
Setting (Heating) 2 for voltage output (for driving 2
SSR) -
Control Period 0.1,0.2,0.5,1t0 99 Seconds | 20 for relay output
(Cooling) 2 for voltage output (for driving
SSR)

® Related Parameters
% PID ON/OFF (Initial Setting Level): Page 6-43
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aREV

Direct/Reverse Operation

"Direct operation" refers to control where the manipulated variable is increased when the

r~

process value increases. Alternatively, "reverse operation" refers to control where the

Function ~Manipulated variable is increased when the process value decreases.
a Setting range Default
aR -RF: Reverse operation, o -d: Direct operation af-F
Setting
FH_ I: l' Alarm 1 Type Alarm 1 must be assigned.
) .
Ha_ I: E’ Alarm 2 Type Alarm 2 must be assigned.
) .
Ha_ I: 3 Alarm 3 Type Alarm 3 must be assigned.
) .
HL I: "I Alarm 4 Type Alarm 4 must be assigned.

e Set the alarm type independently for each alarm in the Alarm 1 to 4 Type parameters in

r~

Function  ®

the Initial Setting Level.
The alarms that can be set are listed in the following table.

* You can use an LBA (12) only for alarm 1.
e If the Controller is equipped with HB/HS alarm detection, the Alarm Type 1 is not
displayed for the default settings. To use alarm 1, set an output assignment to alarm 1.

(Refer to 4-6-3 Assigned Output Functions.)

Alarm output operation

Set o .
value Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
0 Alarm function OFF Output OFF No alarm

1

Upper- and
lower-limit !

s B
OFF PV

SP

2

Set the upward deviation in
the set point for the alarm
upper limit (H) and the
lower deviation in the set
point for the alarm lower
limit (L). The alarm is ON
when the PV is outside this
deviation range.

Upper-limit

ON
OFF

ON

- | X |
PV

—>|x<—
PV
S

P

OFF
SP

Set the upward deviation in
the set point by setting the
alarm value (X). The alarm
is ON when the PV is higher
than the SP by the
deviation or more.
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Alarm output operation

v:Ieute Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
3 Lower-limit oN —| X |+ ON —>| X |+ Set the downward deviation
OFF ss——PV| OFF = PV | in the set point by setting
the alarm value (X). The
alarm is ON when the PV is
lower than the SP by the
deviation or more.

4 Upper- and on —PlLlH|e *3 Set the upward deviation in
lower-limit range ™! OFF = PV the set point for the alarm

upper limit (H) and the
lower deviation in the set
point for the alarm lower
limit (L). The alarm is ON
when the PV is inside this
deviation range.

5 Upper- and oN =2 L|H|&= *4 A standby sequence is -
lower-limit with OFF 5 PV added to the upper- and 4
standby sequence™ | «5 lower-limit alarm (1). © El

6 Upper-limit with oN —| X | oN —| X | A standby sequence is %
standby sequence | OFf = PV | OFF ——PV | added to the upper-limit Z

alarm (2). © a

7 Lower-limit with oN —>| X |+ ON —>| X |+ A standby sequence is g
standby sequence | OFF <PV | OFF = PV | added to the lower-limit =

alarm (3). ©

8 Absolute-value oN |: X = oN E X E‘ The alarm will turn ON if the
upper-limit OFF — PV | OFF o "V | process value is larger than

the alarm value (X)
regardless of the set point.

9 Absolute-value on - = on X = The alarm will turn ON if the
lower-limit OFF — PV | OFF :I—_l_o pv | process value is smaller

than the alarm value (X)
regardless of the set point.

10 Absolute-value —-x - X = A standby sequence is

o ON ON _bl:
upper-limit with OFF — PV | OFF s pv | added to the absolute-value
standby sequence upper-limit alarm (8). "

11 Absolute-value - X - X = A standby sequence is

. . ON ON
lower-limit with OFF — PV | OFF :I——(IJ— pv | added to the absolute-value
standby sequence lower-limit alarm (9). ©

12 LBA (alarm 1 type *7
only)

13 PV change rate *8
alarm

14 SP absolute-value on - X = on X This alarm type turns ON
upper-limit alarm OFF sp | oFfF —E:sp the alarm when the set

0 0 . . .
point (SP) is higher than the
alarm value (X).

15 ISP absplgte-value on - = on _‘_ X _,| This alarm type turns ON

ower-limit alarm OFF — SP | OFF L pv | the alarm when the set

point (SP) is smaller than
the alarm value (X).
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Alarm output operation

Set . .
value Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
16 MV absolute-value | Standard Control Standard Control This alarm type turns ON
upper-limit alarm™® X - X the alarm when the
on (|)— -I_ w | N I_(!_MV manipulated variable (MV)

is higher than the alarm
Heating/Cooling Heating/Cooling value (X).

Control (Heating Control (Heating
MV) MV)

Always ON
X
o _(|)'_'|:MV

17 MV absolute-value | Standard Control Standard Control This alarm type turns ON

_limi 9 - -l the alarm when the
lower-limit alarm ON l: X :l ON X | : '
OFF — MV | OFF —mv manipulated variable (MV)

is lower than the alarm
Heating/Cooling Heating/Cooling value (X).

Control (Cooling Control (Cooling
MV) MV)

Always ON
X
SEF _(l)—J: MV

*1 With set values 1, 4 and 5, the upper- and lower- limit values can be set independently for each alarm
type, and are expressed as "L" and "H."
*2 Set value: 1 (Upper- and lower-limit alarm)

Case 1 Case 2 Case 3 (Always ON)
I N T 1
L HSP SP L H H SP L
H<0,L>0 H>0,L<0 __l H<0,L>0
H| < IL| H| > L] | H| > L]
H L SP
H>0,L<0
| | [HI < L]
SP H L
*3 Set value: 4 (Upper- and lower-limit range)
Case 1 Case 2 Case 3 (Always OFF)
__l __l _| |_ H<0,L<O0
L HSP SP L H H SP L
H<0,L>0 H>0,L<0 7 | HIE?;LIEIO
[Hl < IL| [Hl > [L| -
H L SP
|_ H>0,L<0
| | [HI <L
SP H L

*4 Set value: 5 (Upper- and lower-limit alarm with standby sequence)
e For the upper- and lower-limit alarms in cases 1 and 2 above, the alarm is always OFF if

upper- and lower-limit hysteresis overlaps.
e In case 3, the alarm is always OFF.

*5 Set value: 5 (Upper- and lower-limit alarm with standby sequence)
e The alarm is always OFF if upper- and lower-limit hysteresis overlaps.

*6 Refer to Standby Sequence Reset on page 6-65 for information on the operation of the standby
sequence.

*7 Refer to 5-15-1 Loop Burnout Alarm (LBA).

*8 Refer to PV Change Rate Alarm on page 4-35.
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*9 When heating/cooling control is performed, the MV absolute-value upper-limit alarm functions only for
the heating operation and the MV absolute-value lower-limit alarm functions only for the cooling
operation.

® Related Parameters
% Alarm Value 1 to 4 (Operation Level): Page 6-13
Alarm Value Upper Limit 1 to 4 and Alarm Value Lower Limit 1 to 4 (Operation Level):
Page 6-14
Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-54
Standby Sequence Reset (Advanced Function Setting Level): Page 6-65
Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-66
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-71

oA Bumes emiu -9
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Alarm 1 must be assigned.

] ] .
H" H ! Alarm 1 Hysteresis The alarm 1 type must not be 0, 12, or 13.

Alarm 2 must be assigned.

) .
H" HE Alarm 2 Hysteresis The alarm 2 type must not be 0, 12, or 13.

Alarm 3 must be assigned.

) .
H" H3 Alarm 3 Hysteresis The alarm 3 type must not be 0, 12, or 13.

Alarm 4 must be assigned.

F”‘ HL’ Alarm 4 Hysteresis The alarm 4 type must not be 0, 12, or 13.

¢ These parameters set the hysteresis for alarms 1, 2, 3, and 4.

r~

Function
Alarms Other Than an MV Alarm
@
Seti Setting range Unit Default
n
e Temperature input 0.110999.9 °C 0.2
°F 0.4
Analog input 0.01 10 99.99 %FS 0.02
MV Alarms
Setting range Unit Unit
0.01 to 99.99 % 0.50
® Related Parameters
See Alarm Value 1 to 4 (Operation Level): Page 6-13
Alarm Value Upper Limit 1 to 4 and Alarm Value Lower Limit 1 to 4 (Operation Level):
Page 6-14

Alarm 1 to 4 Type (Initial Setting Level): Page 6-50

Standby Sequence Reset (Advanced Function Setting Level): Page 6-65

Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-66
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-71
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5 l' SI: Control Output 1 Signal Control output 1 must be a linear current output.

These parameters set the output signal for linear current outputs.
/ e Select 4 to 20 mA or 0 to 20 mA for the signal.

Function
a Setting range Default
H-Cl: 4t0 20 mA y-20
Setting 7-20: 0 to 20 mA .
ERSE Transfer Output Signal [} There must be a transfer output.
2]
5
This parameter sets the output signal for the transfer output. 3
e Select4to20 mAori1to5V. 2
e
Function =
=]
«Q
a Setting range Default g
H-c'll: 4 t0 20 mA an =
Seting I-5:1t05V et
ER-E Transfer Output Type U There must be a transfer output.

e This parameter sets the transfer output type.

r~

Function
a Transfer output type Default
S OFF aFF afF
etting
Set point aF
Set point during SP ramp SP-M
PV Py
MV (heating) My
MV (cooling) ! £-my
*1 This function can be set for standard control Model, but the setting will be disabled.
® Related Parameter
% Transfer Output Upper Limit and Transfer Output Lower Limit (Initial Setting Level): Page

6-56
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ER-H

ER-L

Transfer Output Upper Limit m

There must be a transfer output.
The transfer output type must not be set to OFF.

Transfer Output Lower Limit m

Function

|

Setting

See

¢ This parameter sets the upper and lower limit values of transfer outputs.

Default
Transfer . Transfer Transfer .
Setting range Unit
output type output lower output upper
limit limit
Set point SP lower limit to SP upper limit SP lower limit SP upper limit EU
Set point SP lower limit to SP upper limit
during SP
ramp
PV Temperature | Input setting range | Input setting Input setting
input lower limit to input range lower limit | range upper
setting range upper limit
limit
Analog input | Analog scaling Scaling lower Scaling upper
lower limit to analog | limit limit
scaling upper limit
MV Standard -5.0t0 105.0 0.0 100.0 %
(heating) Heating/ 0.0to 105.0
Mv | cooling
(cooling)
Valve Position- -10.0to 110.0
opening’! proportional
control

*q This function can be set for standard control Model, but the setting will be disabled.

® Related Parameter
Transfer Output Type (Initial Setting Level): Page 6-55
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EV = ’ Event Input Assignment 1
EV = E’ Event Input Assignment 2
El/ = _:, Event Input Assignment 3
There must be event inputs.
EV = "’ Event Input Assignment 4

El/ = 5 Event Input Assignment 5

El/ = 5 Event Input Assignment 6

Program Start

Invert Direct/Reverse Operation
100% AT Execute/Cancel

40% AT Execute/Cancel

Setting Change Enable/Disable
Communications Writing Enable/Disable
Alarm Latch Cancel

Multi-SP No. Switching Bit 0
Multi-SP No. Switching Bit 1
Multi-SP No. Switching Bit 2
RUN/STOP

PID Update (Adaptive Control)
Automatic Filter Adjustment
Water-cooling Output Adjustment

P

4

* The following functions can be assigned to event inputs 1 to 6. %
RUN/STOP é

Function Auto/Manual Switch %
5

e

e Default: Event Input Assignment 1:  M5F0
Event Input Assignment2:  StaFf

Event Input Assignment 3: ~ NoNE
Event Input Assignment 4:  NaNE
Event Input Assignment 5:  NaNE
Event Input Assignment 6:  NalNE

—

¢ Do not assign the same function to more than one event input.
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O

Setting

See

*1

2
*3

*4

Setting Function
NaNE None
StaFf RUN/STOP
MANL Auto/Manual
PRAE Program Start™!
df'5 Invert Direct/Reverse Operation
NalE None
AE-2 100% AT Execute/Cancel
AL- 40% AT Execute/Cancel 2
WEPE Setting Change Enable/Disable
LME Communications Writing Enable/Disable 3
LAE Alarm Latch Cancel
MaPd Multi-SP No. Switching Bit 0™
MaF Multi-SP No. Switching Bit 14
MaPc Multi-SP No. Switching Bit 2™
RLIN RUN/STOP
A-Ld PID Update (Adaptive Control)

FA Automatic Filter Adjustment

W-HE Water-cooling Output Adjustment

PRST (Program Start) can be set even when the Program Pattern parameter is set to OFF, but
the function will be disabled.

This function can be set for heating/cooling control, but the function will be disabled.

This function can be set only for a Controller that supports communications. Also, when a work
bit is selected as the event input data for a logic operation, Communications Write
Enable/Disable cannot be assigned. If the Digital Controller is operating only on the power
supply from the USB-Serial Conversion Cable, it will operate as if the event inputs remain OFF.
Therefore, communications writing will be disabled and you will not be able to write data from
Setup Tools, such as the CX-Thermo.

The following table shows the relationships between the ON/OFF status of multi-SP number
switching bits 0 to 2 and the set point.

. Multi-SP No. switching bits
Selected set point Bit 0 Bit 1 Bit 2
SPO OFF OFF OFF
SP 1 ON OFF OFF
SP2 OFF ON OFF
SP3 ON ON OFF
SP4 OFF OFF ON
SP5 ON OFF ON
SP6 OFF ON ON
SP7 ON ON ON

Note: Any bits that are not assigned to event inputs are treated as being OFF.

Related Parameter
SP 0 to 7 (Adjustment Level): Page 6-22
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SR Extraction of Square Root Enable An analog input must be supported.

This parameter enables and disables square root extraction.

r~

Function
a Setting range Default
oN: Enabled, of F: Disabled OFF
Setting
® Related Parameter
See

Extraction of Square Root Low-cut Point (Adjustment Level): Page 6-35

P - D-N Operation After Power ON

Iv—- This parameter sets the operating status when the power is turned ON.
You can set any of the following options.
e Continue (default): The status when power was interrupted is continued.
e Stop: Control will be stopped (stop).
e Manual: Manual Mode will be entered.
The specified operation is also used for software resets and when moving from initial setting
level to operation level.

Function

a Parameter
S
Setting CohE Continue CoNE
SkaF Stop
Mo Mannal
® Related Parameters

See RUN/STOP (Operation Level): Page 6-12
PV/MV (Manual MV) (Manual Control Level): Page 6-39

Setting range Default
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bAR

bARH

bARL

Bar Display Data

Bar Display Scaling Upper Limit

Bar Display Scaling Lower Limit

r~

Function

O

Setting

¢ These parameters specify the data to use in the bar display.
* These parameters scale the values specified for the bar display data.

Parameter name Setting range Unit Default
Bar Display Data of F: Nothing displayed. | --- My
M. MV (heating)
L-My: MV (cooling)
LE- I: Heater current
Bar Display Scaling | -199.9 to 999.9 * For MV (heating) or MV 100.0"2
Upper Limit (cooling): %
Bar Display Scaling ¢ For heater current 1: A 0.0
Lower Limit

*1  The default value for the ESCID-J-800 is L - .
*2  The default value for the E5[1D-[1-8[1] is 50.0.

There are ten bars in the display.

Operation Example:

If the scaling values are set for
0.0% to 100%, seven bars will
be lit for a manipulated value of
70% (65.0% to 74.9%).

|E| Precautions for Correct Use

If the heater current is displayed on the bar graph, the display will not be correct in the following
cases.
* When the control period is 1 s or less

¢ When the ON time for control output is 100 ms or lesst

Example: If the control period is 2 s and the MV is 5%, the display will not be correct (2,000 ms x
0.05 = 100 ms).
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HM = Move to Advanced Function The Initial Setting/Communications Protect
Setting Level parameter must be set to 0.

* Set the Move to Advanced Function Setting Level parameter set value to "-169."
* Move to the advanced function setting level either by pressing Key or @ Key or by
Function waiting or two seconds to elapse.

® Related Parameter
% Initial Setting/Communication Protect (Protect Level): Page 6-4

oA Bumes emiu -9
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6-8 Advanced Function Setting Level

The Advanced Function Setting Level is used for
optimizing Digital Controller performance. To move
to this level, input the password ("—169") from the Ini-
tial Setting Level.

To be able to enter the password, the Initial Set-
ting/Communications Protect parameter in the Pro-
tect Level must be set to 0.

Moving to Advanced Function Setting
Level

1 Move from the Operation Level to the Protect
Level.
Refer to 6-2 Protect Level.

2

Display the Initial Setting/Communications
Protect parameter.

Initial Setting/
<€4—— Communications Protect

/| €—— Set 0. Default: 1
3 Change the set value to 0.

4 Move from the Protect Level to the
Operation Level to the Initial Setting Level.

Display the Move to Advanced Function
Setting Level parameter.

Move to Advanced
Function Setting Level

] €4—— Set -169. Default: 0
6 Change the set value to —169.

7 The Advanced Function Setting Level is
displayed.

Ve
LN E
aFF

The display appears
as shown on the left.

* The parameters in the Advanced Function Setting
Level can be used when the Initial
Setting/Communications Protect parameter is set
to 0.

e To switch between setting levels, press the ©
Key.

* To change set values, press the ®) and & Keys.

Power ON

Operation |4 o Adjustment :
Level N Level :
2 Press the :
(&) Key for less than 1 s. J
Press the
Press the ©IKey for
© Key for ta; Iﬂeaass; 1s | Press the @) Key for at
atleast1s. - E’S [ least3s.
the i
display. Control stops.
v

Initial Setting Level

—>

Communi-
cations
Setting Level

Press the
©) Key for
atleast 1 s.

Press the

Password input
set value —169

Advanced Function
Setting Level

(©) Key for less than 1 s.

Control in progress

Control stopped
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I Advanced Function Setting Level l

Page Page Page

Monitor/Setting

Item 5 [JTETE 6-87
PV/SP No. 1

Display Selection W
2

PV/SP No. 2

Display Selection W

A

SITE
_ N k| Parameter

5FF| Initialization

o
N
©

N

™

[

£ T

Number of
Multi-SP Points

[=F=1T] SP Ramp Time
“u| Unit

(o]

(o]
o o (o] (o] ~ ~ )] & H N

Control Output 1
Assignment

Standby Move to Protect ontrol Output 2 PV Status
| Sequence Level Time ssignment Display Function 6-89
Reset

old Junction
ompensation
Method

Auxiliary Output 11 1|Auxiliary Output 1
Sh ""‘lf 1 Open'in Alarm hM', Assignment 6-81
[=} LN

uxiliary Output 2
ssignment
JAuxiliary Output 3
HLNjAssignment 6-81
uxiliary Output 4
ssignment 6-81

Integrated Alarm
Assignment 6-82

SV Status

Display Function

Display Refresh

Period

LCT Cooling

Output Minimum m

ON Time

M| Auxiliary Output
2 Open in Alarm

l1eAa Builes uonound pasueApy 8-9

Alarm 2 ON
Delay

Auxiliary Output
3 Open in Alarm

Alarm 3 ON
Delay

Adaptive Control 6
Operation
Possible Deviation

System Fluctuation

Reference Deviation

Automatic Filter 6
Adjustment Seal

Period

92
92
Automatic Filter
Adjustment Hunting
94
94

91

Alarm 4 ON
Delay

Alarm 1 OFF
Delay

Heater Burnout Alarm SP 6
Hysteresis Selection YR
Monitor Period

a N 11 |Manual MV Limit Water-cooling

I

E“ab'e Mg | 684 Proportional Band

l Increase Constant

Integral/Derivative 0y po| PVRaeof Water-cooling
| Time Unit e ég g:raigge Calculation | 6-84 Proportional Band 6-94

6
6
6
6

l Decrease Constant
Heating/Coolin i
AT Calculated rLm TuninQQMethodg 6-85 Power ON Time
Gain MASK8 a Monitor
l
AT Hysteresis aM Minimum Output Ambient
VIASKG ON/OFF Band 6-85 Temperature
Monitor
Limit Cycle MV PF Setting 86 Control Output 1 6-95
Amplitude [TE ON/OFF Count
Monitor
/| Moving Average PIE A | Monitor/Setting v] Control Output 2
. U 1
Count™ /| ltem 1 VIR 7 ON/OFF Count 6-95
l Monitor
Automatic or Monitor/Setting ON/OFF Counter
l Time l
)
i HS Alarm 3 Monitor/Setting Parameter Mask
Jr{LLCIURER VASKS 6-87 Setting 6-95
|
1 I_ 0] LBA Detection D1C A Monitor/Setting Move to
:_n:i Time Item4 VASKS 1| Calibration Level
MASKS|
| | ASKS|

*1 The default value for the E5CID-J-8[1[1 is 8.
*2  The default value for the E5CID-J-80 is 1.
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LINL I: Parameter Initialization

¢ This parameter returns all parameter settings to their defaults.
/ ¢ After the initialization, the set value automatically turns OFF.

Function
a Setting range Default
. aFF:  Initialization is not executed. ofF
Setting FRCL:  Initializes to the factory settings described in the manual.
The Digital Controller must not have event inputs
or the Event Input Assignment 1 to Event Input
NSPU Number of Multi-SP Points Assignment 4 parameters must not be set to

“Multi-SP No. switching bit 0” to “Multi-SP No.
switching bit 2.”

This parameter sets the number of Multi-SP points that will be used with key operations
(none or 2 to 8).

Function
a Setting range Default
OFF,2t0 8 OFF
Setting

SPFU SP Ramp Time Unit

e This parameter sets the time unit for the rate of change during SP ramp operation.

Function
a Setting range Default
5: EU/s, M: EU/min, H: EU/h M
Setting
® Related Parameters
% Ramp SP Monitor (Operation Level): 6-9

SP Ramp Set Value and SP Ramp Fall Value (Adjustment Level): Page 6-34
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PESE Standby Sequence Reset Alarm 1 to 4 type must be 5, 6,7, 10, or 11.

¢ This parameter selects the conditions for enabling reset after the standby sequence of the
I~. alarm has been canceled.
Functon ® Output is turned OFF when switching to the Initial Setting Level, Communications Setting
Level, Advanced Function Setting Level, or Calibration Level.
e Condition A
Control started (including when the power supply is turned ON), and an alarm value
(alarm value upper/lower limit), the process value input shift, the process value slope
coefficient, or the SP changed.
e Condition B
Power ON
* The following example shows the reset action when the alarm type is lower-limit alarm
with standby sequence.

SP change Y Condition A only

Alarm
(afterchange) f----ocooomoo

Alarm hysteresis

*”Condition A
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Alarm - mmysmee M e \p T only O : Standby sequence canceled
! \ @ : Standby sequence reset

Alarm output: - T ! : : .

Condition A 1 ' ! 1

Alarm output: ' .

Condition B

a Setting range Default
f: Condition A, &: Condition B A

Setting

® Related Parameters
%/ Alarm 1 to 4 Type (Initial Setting Level): Page 6-50
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-71
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Sk IN

SkeN

Sb3IN

SkHN

Auxiliary Output 1 Open in Alarm

Auxiliary Output 2 Open in Alarm

Auxiliary Output 3 Open in Alarm

Auxiliary Output 4 Open in Alarm

Auxiliary output 1 must be assigned.

Auxiliary output 2 must be assigned.

Auxiliary output 3 must be assigned.

Auxiliary output 4 must be assigned.

r— .

This parameter sets the output status of auxiliary outputs 1 to 4.
When Close in Alarm is set, the status of the auxiliary output function is output

Function unchanged. When Open in Alarm is set, the status of the auxiliary output function is
reversed before being output. The following table shows the relationship between the
auxiliary output function, auxiliary output, and operation displays (SUB1 to SUB4).

Auxiliary output - Operation display
@
| function Auxiliary output (SUB1 to SUB4)
Setting Close in ON ON Lit
Alarm OFF OFF Not lit
Openin ON OFF Lit
Alarm OFF ON Not lit
Setting range Default
N-a: Close in alarm, N-L: Open in alarm N-o
® Related Parameters
% Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-81
HB and HS alarms must be supported.
Hbl'.l' HB ON/OFF A Control Output Assignment or Auxiliary Output

Assignment must be set to a heater alarm or heater
burnout alarm.

e Set to use the heater burnout alarm.

/ e This parameter is displayed when a Control Output Assignment or an Auxiliary Output

Function

|

Setting

Assignment is set to a heater alarm

or heater burnout alarm.

Setting range

Default

oi: Enabled, of F: Disabled

Y]
o

® Related Parameters
Control Output 1 and 2 Assignment (Advanced Function Setting Level): Page 6-80

See

Auxiliary Output 1 to 4 Assignment

(Advanced Function Setting Level): Page 6-80
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HB and HS alarms must be supported.

)
Hb" Heater Burnout Latch The HB ON/OFF parameter must be set to ON.

e When this parameter is set to ON, the heater burnout alarm is held until either of the
Iv— following conditions is satisfied.
Function a Heater burnout detection is set to 0.0 A.
b The power is cycled.
¢ The latch is cancelled by the PF Key.
(PF Setting = LAT: Alarm Latch Cancel)
d The latch is cancelled by an event input.
(Event Input Assignment 1 to Event Input Assignment 6 = LAT: Alarm Latch
Cancel)
e Qutput is turned OFF when switching to the Initial Setting Level.

a Setting range Default
oN: Enabled, of F: Disabled afF

Setting

® Related Parameters
% Heater Burnout Detection 1 (Adjustment Level): Page 6-20
Event Input Assignment 1 to 4 (Initial Setting Level): Page 6-57
HB ON/OFF (Advanced Function Setting Level): Page 6-66
PF Setting (Advanced Function Setting Level): Page 6-86
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HB and HS alarms must be supported.

The HB ON/OFF parameter must be set to ON. The
Heater Burnout Latch parameter must be set to
OFF.

HbH Heater Burnout Hysteresis

* This parameter sets hysteresis for heater burnout detection.

r~

Function

a Setting range Unit Default
0.1t0 50.0 A 0.1

Setting

® Related Parameters
% HB ON/OFF (Advanced Function Setting Level): Page 6-66
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ALFR  «

Control must be set to 2-PID control. Either the
Standard or Heating/Cooling parameter must be set
to heating/cooling control or, if the Standard or
Heating/Cooling parameter is set to standard
control, adaptive control must be disabled.

¢ Normally, use the default for this parameter.

¢ This parameter sets the 2-PID control a constant.

Function
a Setting range Default
0.00 to 1.00 0.65
Setting
® Related Parameters
% PID ON/OFF (Initial Setting Level): Page 6-43
E ': dif Integral/Derivative Time Unit Control must be set to 2-PID control.

This parameter sets the time unit for the Integral Time, Integral Time (Cooling), Derivative
/ Time, and Derivative Time (Cooling) parameters.

Function
a Setting range Unit Default
110 0.1 Seconds 1
Setting
Note: The Integral/Derivative Time Unit parameter changes to 0.1 when the RT (robust tuning)
parameter is changed from OFF to ON.
® Related Parameters
% Integral Time and Derivative Time (Adjustment Level): Page 6-26

Derivative Time (Cooling) and Integral Time (Cooling) (Adjustment Level): Page 6-27
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Hl': - E AT Calculated Gain

Control must be set to 2-PID control.

At -H AT Hysteresis

The control must be standard control and 2-PID

I
LLMA Limit cycle MV Amplitude control

* Normally use the default values for these parameters.
I~_ * The AT Calculated Gain parameter sets the gain for when PID constants are calculated
Function using AT. When emphasizing response, decrease the set value. When emphasizing
stability, increase the set value.
e The AT Hysteresis parameter sets the hysteresis for limit cycle operation during
autotuning when switching ON and OFF.
e The Limit Cycle MV Amplitude parameter sets the MV amplitude for limit cycle operation
during autotuning.

l1eAa Builes uonound pasueApy 8-9

a Parameter name Setting range Unit Default
AT Calculated Gain 0.1t0 10.0 0.8
Setting AT Hysteresis Temperature °C 0.8
input: 0.1 to 999.9 oF 1.4
Analog input: %FS 0.20
0.011t09.99
Limit Cycle MV Amplitude | 5.0 to 50.0 % 20.0

® Related Parameters
% AT Execute/Cancel (Adjustment Level): Page 6-18
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! uql'/ Moving Average Count

¢ This parameter sets the number of inputs to include in the moving average. The data after

/ moving average processing is illustrated in the following figure.
Function }
Input data Operation result
Time

¢ Use a moving average to suppress rapid changes in the input.

N Setting range Unit Default
OFF, 2, 4, 8, 16, or 32 Times OFF*
*  The default is 8 for models other than the E5C1D-[J-8[[1.

Setting

RE:’: Automatic Display Return Time

¢ In the Operation Level, Adjustment Level, or Monitor/Setting Item Level, the display
/ automatically returns to the PV/SP if there are no key operations for the time set for this

Function parameter.
¢ The automatic display return time is disabled when the parameter is set to OFF. (In that

case, the display will not be automatically switched.)

a Setting range Unit Default
OFF, 1 to 99 Seconds aofF
Setting
RL . .
bRLE Display Brightness

This parameter sets the display brightness to one of three levels. Adjust the level if the dis-
play is too bright.

Function
Setting range Default
a 1 (dark) to 3 (bright) 3
Setting
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A3ILE

RHYLE

Alarm 1 must be assigned, and the alarm 1 type

Alarm 1 Latch must not be 0.

Alarm 2 must be assigned, and the alarm 2 type

Alarm 2 Latch must not be 0 or 12.

Alarm 3 must be assigned, and the alarm 3 type

Alarm 3 Latch must not be 0 or 12.

Alarm 4 must be assigned, and the alarm 4 type

Alarm 4 Latch must not be 0 or 12.

r~

Function

O

Setting

When this parameter is set to ON, the alarm function is held until one of the following
conditions is satisfied.
a The power is cycled.
b The latch is cancelled by the PF Key.
(PF Setting = LAT: Alarm Latch Cancel)
¢ The latch is cancelled by an event input.
(Event Input Assignment 1 to Event Input Assignment 4 = LAT: Alarm Latch
Cancel)
The output is turned OFF when switching to the Initial Setting Level, Communications
Setting Level, Advanced Function Setting Level, or Calibration Level.
If an auxiliary output is set to close in alarm, the output is kept closed. If it is set to open in
alarm, it is kept open.
If an alarm OFF delay is set, the alarm latch will not be canceled immediately even if
condition b or c is met. It will be canceled after the time set for the OFF delay has expired.

Setting range Default
oN: Enabled, oF F: Disabled afF

® Related Parameters

See

Alarm Value 1 to 4 (Operation Level): Page 6-13

Alarm Value Upper Limit 1 to 4 and Alarm Value Lower Limit 1 to 4 (Operation Level):
Page 6-14

Alarm 1 to 4 Type (Initial Setting Level): Page 6-50

Standby Sequence Reset (Advanced Function Setting Level): Page 6-65

Event Input Assignment 1 to 4 (Initial Setting Level): Page 6-57

Auxiliary Output 1 to 4 Open in Alarm (Initial Setting Level): Page 6-66

Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-54

HB ON/OFF (Advanced Function Setting Level): Page 6-66

PF Setting (Advanced Function Setting Level): Page 6-86
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P P L E Move to Protect Level Time

¢ This parameter sets the key pressing time required to move to the Protect Level from the
/ Operation Level, the Adjustment Level, or Monitor/Setting Item Level.

Function
a Setting range Unit Default
110 30 Seconds 3
Setting
Eu‘[ Cold Junction Compensation Input type must be thermocouple or infrared

Method

temperature sensor

e This parameter specifies whether cold junction compensation is to be performed
/ internally by the Digital Controller or to be performed externally when the input type

Function setting is 5 to 24.

e The cold junction compensation external setting is enabled when the temperature
difference is measured using two thermocouples or two ES1B Sensors.

A Setting range Default
al: Internally, of F: Externally ah
Setting
® Related Parameters
% Input Type (Initial Setting Level): Page 6-41
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Alarm 1 must be assigned, and the alarm 1 type

(g Y]
H tan Alarm 1 ON Delay must not be 0, 12, or 13.

Alarm 2 must be assigned, and the alarm 2 type

il Y]
HEDN Alarm 2 ON Delay must not be 0, 12, or 13.

Alarm 3 must be assigned, and the alarm 3 type

— )
A3aN Alarm 3 ON Delay must not be 0, 12, or 13.

Alarm 4 must be assigned, and the alarm 4 type

AYaN  Alarm 4 ON Delay must not be 0, 12, or 13.

The alarm 1, 2, 3, or 4 output is prevented from turning ON until after the delay times set in these
parameters have elapsed.

» Set the time for which the ON delay is to be enabled.
e To disable the ON delay, set 0.

Function

a Setting range Unit Default
0to 999 Seconds 0
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Setting

® Related Parameters
% Alarm 1 to 4 Type (Initial Setting Level): Page 6-50
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Alarm 1 must be assigned, and the alarm 1 type

|-
H 'DF Alarm 1 OFF Delay must not be 0, 12, or 13.

Alarm 2 must be assigned, and the alarm 2 type

APoF Alarm 2 OFF Delay must not be 0, 12, or 13.

Alarm 3 must be assigned, and the alarm 3 type

A3JoF  Alarm 3 OFF Delay must not be 0, 12, or 13.

Alarm 4 must be assigned, and the alarm 4 type

AYaF Alarm 4 OFF Delay must not be 0, 12, or 13.

The alarm 1, 2, 3, or 4 output is prevented from turning OFF until after the delay times set in these
parameters have elapsed.

¢ Set the time for which the OFF delay is to be enabled.
¢ To disable the OFF delay, set 0.

Function
a Setting range Unit Default
0 to 999 Seconds 0
Setting
® Related Parameters
% Alarm 1 to 4 Type (Initial Setting Level): Page 6-50
M H a" \H: Manual Output Method The control must be set to 2-PID control.

If this parameter is set to HOLD when control moves from Automatic Mode to Manual Mode,
/ the final MV from Automatic Mode will be used as the initial manual MV. If this parameter is
Functon  Set to INT, the setting of the Manual MV Initial Value parameter will be used as the initial

manual MV.
a Setting range Default
Hol d: HOLD, CNCE: INIT Hold
Setting
® Related Parameters
% Manual MV Initial Value (Advanced Function Setting Level): 6-75
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MHN: Manual MV Initial Value The control must be set to 2-PID control.
This parameter sets the initial value of the manual MV to use after control moves from Auto-
matic Mode to Manual Mode.
Function
a Setting range Unit Default
_ Standard control: -5.0 to 105.0 % 0.0
Setting Heating/cooling control: —105.0 to 105.0

If the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV
lower limit to the MV upper limit.

® Related Parameters

E/ Manual Output Method (Advanced Function Setting Level): Page 6-74
Manual MV Limit Enable (Advanced Function Setting Level): Page 6-84
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The control must be set to 2-PID control.
The input type must be set for a temperature input.
The Adaptive Control parameter must be set to
“Disabled.”

E’l: RT Either the Standard or Heating/Cooling parameter
must be set to standard control or, if the Standard
or Heating/Cooling parameter is set to
heating/cooling control, the Heating/Cooling
Tuning Method parameter must not be set to air or

water cooling. MASK8

This parameter executes robust tuning (RT).

e When AT is executed with RT selected, PID constants are automatically set that make it
[w_ hard for control performance to deteriorate even when the characteristics of the controlled
Function object are changed.
e Even when hunting occurs for PID constants when AT is executed in normal mode, it is
less likely to occur when AT is executed in RT Mode.

a Setting range Default
oN: RT function ON, oFF: RT function OFF afF

Setting

Note: The Integral/Derivative Time Unit parameter changes to 0.1 when the RT (Robust Tuning)
parameter is changed from OFF to ON.

® Related Parameters

% AT Execute/Cancel (Adjustment Level): Page 6-18
Proportional Band, Integral Time, and Derivative Time (Adjustment Level): Page 6-26
Proportional Band (Cooling), Derivative Time (Cooling), and Integral Time (Cooling)
(Adjustment Level): Page 6-27
PID ON/OFF (Initial Setting Level): Page 6-43
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-68
HB and HS alarms must be supported.
7] A Control Output Assignment or Auxiliary Output
HSU HS Alarm Use Assignment must be set to a heater alarm or HS
alarm.
e Set this parameter to use HS alarms.
e This parameter is displayed when a Control Output Assignment or Auxiliary Output
Function Assignment is set to a heater alarm or HS alarm.
a Setting range Default
olN: Enabled, oF F: Disabled ahl
Setting
® Related Parameters
See

Control Output 1 and 2 Assignment (Advanced Function Setting Level): Page 6-80
Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-81
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HB and HS alarms must be supported.

)
HS" HS Alarm Latch The HS Alarm Use parameter must be set to ON.

* When this parameter is set to ON, the HS alarm is held until any of the following
Iv- conditions is satisfied.
Function a The HS alarm current is set to 50.0 A.
b The power is cycled.
¢ The latch is cancelled by the PF Key.
(PF Setting = LAT: Alarm Latch Cancel)
d The latch is cancelled by an event input.
(Event Input Assignment 1 to Event Input Assignment 4 = LAT: Alarm Latch
Cancel)
e Qutput is turned OFF when switching to the Initial Setting Level, Communications Setting
Level, Advanced Function Setting Level, or Calibration Level.

a Setting range Default
aN: Enabled, oF F: Disabled afF

Setting

® Related Parameters
% HS Alarm Use (Advanced Function Setting Level): Page 6-76
Event Input Assignment 1 to 4 (Initial Setting Level): Page 6-57
HB ON/OFF (Advanced Function Setting Level): Page 6-66
PF Setting (Advanced Function Setting Level): Page 6-86

l1eAa Builes uonound pasueApy 8-9

HB and HS alarms must be supported.
HSH HS Alarm Hysteresis The HS Alarm Use parameter must be set to ON.
The HS Alarm Latch parameter must be set to OFF.

e This parameter sets the hysteresis for HS alarms.

r~

Function

a Setting range Unit Default
0.1 t0 50.0 A 0.1

Setting

® Related Parameters
E HS Alarm Use (Advanced Function Setting Level): Page 6-76
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l'_ bFl' LBA Detection Time

Alarm 1 must be assigned.
The alarm type must be set to 12 (LBA).

This parameter enables or disables the LBA function and sets the detection time interval.

Function

|

Setting

See

¢ To disable the LBA function, set 0.

Setting range

Unit

Default

0 to 9999

Seconds

0

® Related Parameters

Alarm 1 to 4 Type (Initial Setting Level): Page 6-50
LBA Level (Advanced Function Setting Level): Page 6-78
LBA Band (Advanced Function Setting Level): Page 6-79

l'_ bFH_ LBA Level

Alarm 1 must be assigned.
The alarm type must be set to 12 (LBA).
The LBA detection time must not be 0.

¢ This parameter sets the LBA level.
e If the deviation between the SP and PV exceeds the LBA level, a loop burnout is

Function

|

Setting

See

detected.
Setting range Unit Default
Temperature input 0.110999.9 °C 8.0
°F 14.4
Analog input 0.01 t0 99.99 %FS 10.00

® Related Parameters

Process Value/Set Point (Operation Level): Page 6-8

Alarm 1 to 4 Type (Initial Setting Level): Page 6-50

LBA Detection Time (Advanced Function Setting Level): Page 6-78
LBA Band (Advanced Function Setting Level): Page 6-79
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Alarm 1 must be assigned.
L bFHJ LBA Band The alarm type must be set to 12 (LBA).
The LBA detection time must not be 0.

¢ This parameter sets the LBA band.
 If a control deviation greater than the LBA band is not reduced when the LBA level is

Function exceeded, an loop burnout is detected.
a Setting range Unit Default
_ Temperature input 0.0t0999.9 °C 3.0
Setting = 54
Analog input 0.00 t0 99.99 %FS 0.20

® Related Parameters
% Process Value/Set Point (Operation Level): Page 6-8
Alarm 1 to 4 Type (Initial Setting Level): Page 6-50
LBA Detection Time (Advanced Function Setting Level): Page 6-78
LBA Level (Advanced Function Setting Level): Page 6-78

l1eAa Builes uonound pasueApy 8-9

ES5CID Digital Temperature Controllers User’s Manual (H224) 6-79



6 Parameters

alk |

oltd

Control Output 1 Assignment

Control Output 2 Assignment

A Standard Model with two control outputs must be

I'v— e These parameters set the function to assign to control outputs 1 and 2.

Function

O

Setting

*1
2

*3
*4

*5

Setting range

Default

&

#

Disabled

o: Control output (heating)
r-a Control output (cooling) !
ALM Alarm 1°°

AL Alarm 2°°

HLM3: Alarm 35

HLMY: Alarm 475

HA: Heater alarm™

Hhb: HB alarm™

HE: HS alarm™®

5.ERR: Input error

NGNE: Disabled™®

PENG: Program end output 2"
RLIN: RUN output®

ALM: Integrated Alarm’®

WR Work bit 173"

WRE: Work bit 2°3"

WR3: Work bit 33"

WRH: Work bit 473"

WRS: Work bit 53"

WRE: Work bit 63"

WRT: Work bit 773"

WRE: Work bit 83"

Control Output 1 Assignment: o

Control Output 2 Assignment: NaNE ™4

If £ -5 is assigned for standard control, a value equivalent to 0% is output.
Can be selected when the Program Pattern parameter is set to OFF, but the function will be

disabled.

WR1 to WR8 are not displayed when the logic operation function is not used.
If the Standard or Heating/Cooling parameter is set to heating/cooling control, control

automatically switches to £ -a.

Can be selected for relay and voltage outputs (for driving SSR) only.
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SUhb i

SUk’

SUk4

SUbH

Auxiliary Output 1 Assignment

Auxiliary Output 2 Assignment

Auxiliary Output 3 Assignment

Auxiliary Output 4 Assignment

There must be an auxiliary output 1.

There must be an auxiliary output 2.

There must be an auxiliary output 3.

There must be an auxiliary output 4.

* These parameters set the function to assign to auxiliary outputs 1 to 4.

*1
*2

*3

*4
*5

Setting range

Default

=
(=1
==
ln]

Disabled

a Control output (heating)
L-o Control output (cooling)
ALM Alarm 1

ALM: Alarm 2

ALMA: Alarm 3

AL MY: Alarm 4

HA: Heater alarm

Hh: HB alarm

H5: HS alarm

S.ERR: Input error

NaNE: Disabled

FPEN: Program end output 3
RUN: RUN output

RLM: Integrated Alarm

WR Work bit 174

WRC: Work bit 2"

WR 3. Work bit 3"

WR: Work bit 44

WRS: Work bit 5

WRE: Work bit 6

WRIT: Work bit 7"

WRE: Work bit 8

Auxiliary Output 1 Assignment: A

Auxiliary Output 2 Assignment: A
Auxiliary Output 3 Assignment: A

Auxiliary Output 4 Assignment: A

5
2

42

If L -a is assigned for standard control, a value equivalent to 0% will be output.
- When heating/cooling control is selected for the E5CD or E5CD-B, auxiliary output 2 is
assigned as the control output for cooling.
- If heating/cooling control is selected for the ESED or ESED-B when there is only one control
output, the auxiliary output 4 terminal is assigned as the control output for cooling. (However,
if the Digital Controller has two auxiliary outputs, auxiliary output 2 is the cooling control

output.)

Can be selected when the Program Pattern parameter is set to OFF, but the function will be

disabled.

WR1 to WR8 are not displayed when the logic operation function is not used.
If the Digital Controller is equipped with HB/HS alarm detection, it is set by default to HA (Heater

Alarm).
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FH_ MH Integrated Alarm Assignment The integrated alarm must be assigned.

You can use the integrated alarm to output an OR of alarm 1, alarm 2, alarm 3, alarm 4, the

/ HB alarm, the HS alarm, and the input alarm. Set this parameter to the sum of the codes of
Function  the status for which to output an OR.

The default is 49 (i.e., an OR of alarm 1, the HB alarm, and the HS alarm is output). The
alarm 1 code is 1, the HB alarm code is 16, and the HS alarm code is 32: 1 + 16 + 32 = 49.

a Code Status
+1 Alarm 1
Setting +2 Alarm 2
+4 Alarm 3
+8 Alarm 4
+16 HB alarm
+32 HS alarm
+64 Input error
+128 (Spare)

Setting range Default
0 to 255 49

® Related Parameters
Alarm Value 1 to 4 (Operation Level): Page 6-13
MV at Error (Adjustment Level): Page 6-33
HB ON/OFF (Advanced Function Setting Level): Page 6-66
HS Alarm Use (Advanced Function Setting Level): Page 6-76

See
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The Program Pattern parameter must not be set to

_n . .
l: u Soak Time Unit OFE.

Set the soak time unit for the simple program function.

Function

a Setting range Default
s: Seconds, m: Minutes, h: Hours M

Setting

® Related Parameters
% Program Start (Operation Level): Page 6-11
Soak Time Remain (Operation Level): Page 6-12
Soak Time (Adjustment Level): Page 6-32
Wait Band (Adjustment Level): Page 6-32
Program Pattern (Initial Setting Level): Page 6-48

Alarm 1 to alarm 4 must be assigned.

The SP Ramp Set Value parameter must not be set
to OFF and the SP Ramp Fall Value parameter must
not be set to SAME or OFF.

The alarm type must be setto 1, 2, 3, 4, 5, 6, 7, 14,

or 15. MASK8

This parameter sets whether the set point that triggers the alarm is the ramp SP or target SP.
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FH_ SP Alarm SP Selection

a Setting range Default
5F-M: Ramp SP, 5F: SP SP-M
Setting
® Related Parameters
See SP Ramp Set Value and SP Ramp Fall Value (Adjustment Level): Page 6-34
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MANL Manual MV Limit Enable The control must be set to 2-PID control.

This parameter sets whether the MV Upper Limit and MV Lower Limit parameters are to be
/ enabled for manual MV in Manual Mode.

Function
a Setting range Default
oM Enabled, afF F: Disabled aFfF
Setting
® Related Parameters
See

=== MV Upper Limit (Adjustment Level): Page 6-34
MV Lower Limit (Adjustment Level): Page 6-34

PV F"P PV Rate of Change Calculation Alarms 1, 2, 3, and 4 must be assigned. The alarm
Period type must be set to 13.

¢ The change width can be found for PV input values in any set period. Differences with
previous values in each set period are calculated, and an alarm is output if the results
Function exceed the alarm value.
¢ The PV rate of change calculation period can be set in units of 50 ms (sampling period).

a Setting range Unit Default
1t0 999 Sampling periods 20 (1s)

Setting

® Related Parameters
See

=== / Process Value/Set Point (Operation Level): Page 6-8
Alarm 1 to 4 Type (Initial Setting Level): Page 6-50
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The control must be set to heating/cooling control

rem . . .
Hl_ EM Heating/Cooling Tuning Method and 2-PID control.

This parameter sets the tuning method that is suitable for the cooling control characteristics.

r~

Function

ﬁ Setting range Default
0: Same as heating control

Setting 1: Linear
2: Air cooling 0
3: Water cooling

* Air Cooling/Water Cooling
Control that is suitable for an application that does not have linear cooling characteristics
(such as plastic molding machines) is performed. The response is fast and the response
characteristics are stable.

* Linear
Control that is suitable for an application that has linear cooling characteristics is
performed.

A
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Water cooling Air cooling

100

Linear

Cooling
capacity
[%]

v

0 MV (cooling) [%] 100

Cooling Characteristics

EMPN Minimum Output ON/OFF Band The control must be set to 2-PID control.

This parameter sets the minimum ON/OFF width of the outputs that are assigned for the
heating and cooling control outputs. You can set this parameter to prevent deterioration of a
Function  relay output.

a Setting range Unit Default
0.0 to 50.0 % 1.0

Setting
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6 Parameters

PF

PF Setting

Function

O

Setting

See

¢ This parameter sets the function of the PF Key.

* The default is SHFT (Digit Shift).

*1

2
*3

*4
*5

Set value Setting Function
OFF: aFF Disabled Does not operate as a function key.
RUN: RLUN RUN Specifies RUN status.
STOP: 5taF | STOP Specifies STOP status.
R-S: RF-5 Reversing Specifies reversing RUN/STOP operation status.
RUN/STOP opera-
tion
AT-2:AE-c | 100%AT Specifies reversing 100% AT Execute/Cancel status. !
Execute/Cancel
AT-1: Ak - | | 40%AT Specifies reversing 40% AT Execute/Cancel status. ' ™
Execute/Cancel
LAT: LAE Alarm Latch Cancel | gpecifies canceling alarm latches. "2
A-M: A-1 Auto/Manual Specifies reversing Auto/Manual status. 3
PFDP: PFdFP | Monitor/Setting Item | Specifies the monitor/setting item display. Select the mon-
itor/setting item using the Monitor/Setting ltem 1 to 5
parameters (Advanced Function Setting Level).
SHFT: SHFE | Digit Shift Operates as a Digit Shift Key when settings are being
changed.
A-UD: A-U PID Update The PID is updated when PID constants that can be
(Adaptive Control) updated are calculated for adaptive control.
FA: FA Automatic Filter Specifies reversing between performing and stopping
Adjustment operation after automatic filter adjustment.
W-HT: W-HE | Water-cooling Output | Specifies reversing between performing and stopping
Adjustment water-cooling output adjustment.

When AT cancel is specified, it means that AT is cancelled regardless of whether the AT
currently being executed is 100% AT or 40% AT.

Alarms 1 to 4, the HB alarm, and the HS alarm are cancelled.

For details on auto/manual operations using the PF Key, refer to 5-16 Performing Manual

Control.

This setting is disabled for heating/cooling control.
The function that is set for the PF Key is disabled if the same function is assigned to an event

input.

® Related Parameters
Monitor/Setting Item 1 to 5 (Advanced Function Setting Level): Page 6-87
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6 Parameters

PF dli Monitor/Setting Item 1
PF d E Monitor/Setting Item 2
PF d 3 Monitor/Setting Item 3 The PF Setting parameter must be set to PFDP.

PF d4 Monitor/Setting ltem 4

PFdS Monitor/Setting Item 5
* When the PF Key is set to display monitor/setting items, pressing the PF Key will display
/ in order the contents of the Monitor/Setting Item 1 to 5 parameters. The contents of these
Function parameters are shown in the following table. Refer to the relevant parameters for the

setting/monitor ranges.
e The default value for the Monitor/Setting ltem Display 1 parameter is 1.
The default value for the Monitor/Setting Item Display 2 to 5 parameters is 0.

l1eAa Builes uonound pasueApy 8-9

Set . Remarks
value Setting Monitor/Setting Display

0 Disabled

1 PV/SP/Multi-SP No. Can be set. (SP)" ---

2 PV/SP/MV (Heating) Can be set. (SP)""

3 PV/SP/Soak time remain Can be set. (SP)" -

4 Proportional band Can be set. F

5 Integral time Can be set. L

6 Derivative time Can be set. d

7 Alarm value 1 Can be set. AL- 1
8 Alarm value upper limit 1 Can be set. AL H
9 Alarm value lower limit 1 Can be set. AL L
10 Alarm value 2 Can be set. AL-2
11 Alarm value upper limit 2 Can be set. ALZH
12 Alarm value lower limit 2 Can be set. AL
13 Alarm value 3 Can be set. AL-3
14 Alarm value upper limit 3 Can be set. AL 3H
15 Alarm value lower limit 3 Can be set. AL AL
16 Alarm value 4 Can be set. AL -4
17 Alarm value upper limit 4 Can be set. ALYHH
18 Alarm value lower limit 4 Can be set. ALHL
19 PV/SP/Internal SP Can be set. (SP)" ---
20 PV/SP/Alarm Value 1 Can be set. (SP)"!

21 Proportional Band (Cooling) Can be set. L-F
22 Integral Time (Cooling) Can be set. L-C
23 Derivative Time (Cooling) Can be set. r-d
24 PV/SP/MV (Cooling) Can be set. (SP)" ---

*1  With the E5CD or E5CD-B, only the PV and SP can be displayed.
*2  If the display condition is not met for even one of the set parameters, the monitor/setting item
display will not appear.
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SPd !  PVISP No. 1 Display Selection

SPdP  PVISP No. 2 Display Selection

These parameters set the items to display on the No. 1 display, No. 2 display, and No. 3 dis-

[».- play.

Function
@ Set value No. 1 display No. 2 display (E5Egtr3EglEsglaByonly)
Setting 0 Nothing is displayed. | Nothing is displayed. | Nothing is displayed.
1 Process value Set point Nothing is displayed.
2 Process value Nothing is displayed. Nothing is displayed.
3 Set point SP (character display) | Nothing is displayed.
4 Process value Set point MV (heating)
5 Process value Set point Multi-SP No.*
6 Process value Set point Soak time remain *
7 Process value Set point Internal set point (ramp SP)
8 Process value Set point Alarm value 1*
9 Process value Set point MV (cooling)*

* Nothing is displayed on the No. 1, 2,

and 3 displays if the display conditions are not met.

Parameter Setting range Default
PV/SP No. 1 Display Selection 0to 9 4*
PV/SP No. 2 Display Selection 0

*  The default value for the E5D-J-80 is 0.
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6 Parameters

Pl/ SI: PV Status Display Function

¢ This parameter sets a control or alarm status that is displayed alternately in 0.5-s cycles

l on the No. 1 display when the PV is set to be displayed in the No. 1 display.*1
Function o PV

« PV/SP™

e PV/Manual MV

* PV/SP/Manual MV

*1  This includes the displays specified with the PV/SP No. 1 and PV/SP No. 2 Display Selection

parameters.
*2  This includes when the PV/SP is selected for the Monitor/Setting ltem parameter.

2]
&
>
Q
s
) Setting range Default 3
_ oFF: No PV status display aFF 2
Setting MANU:  MANU is alternately displayed during manual control. -g"
SkaF:  STOP is alternately displayed while operation is stopped. %.
ALM 1. ALM1 is alternately displayed during Alarm 1 status. ?n
ALMZ:  ALM2 is alternately displayed during Alarm 2 status. %
ALM3:  ALMS3 is alternately displayed during Alarm 3 status. a
ALMY:  ALM4 is alternately displayed during Alarm 4 status. E
ALM ALM is alternately displayed when Alarm 1, 2, 3, or 4 is set to ON. e
HA: HA is alternately displayed when an HB alarm or HS alarm is ON.

® Related Parameters

E Process Value/Set Point (Operation Level): Page 6-8
PV/MV (Manual MV) (Manual Control Level): Page 6-39
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SV 5[: SV Status Display Function

* This parameter sets a control or alarm status that is displayed alternately in 0.5-s cycles
l on the No. 2 display when the PV is set to be displayed in the No. 1 display.*1

Function e PV

« PV/SP2
¢ PV/Manual MV
¢ PV/SP/Manual MV

*1  This includes the displays specified with the PV/SP No. 1 and PV/SP No. 2 Display Selection

parameters.

*2  This includes when the PV/SP is selected for the Monitor/Setting ltem parameter.

a Setting range Default
. afF: No SV status display afF
Setting MANU: MANU is alternately displayed during manual control.
SEaf: STOP is alternately displayed while operation is stopped.
ALM ALM1 is alternately displayed during Alarm 1 status.
ALNZ: ALM2 is alternately displayed during Alarm 2 status.
ALM3: ALM3 is alternately displayed during Alarm 3 status.
LM ALM4 is alternately displayed during Alarm 4 status.
LM ALM is alternately displayed when Alarm 1, 2, 3, or 4 is set to ON.
HR: HA is alternately displayed when an HB alarm or HS alarm is ON.
©® Related Parameters
% / Process Value/Set Point (Operation Level): Page 6-8

PV/MV (Manual MV) (Manual Control Level): Page 6-39

dPEF Display Refresh Period

e This parameter delays the display refresh period for monitor values. Only display
refreshing is delayed, and the refresh period for process values used in control is not

Function Changed.

¢ This function is disabled by setting the parameter to OFF.
If this function is disabled, the display refresh period will be the same as the sampling

period, 50 ms.
a Setting range Unit Default
OFF, 0.25, 0.5, 1.0 Seconds 0.25

Setting
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The control output on the cooling side must be a
relay or voltage output.
LCT Cooling Output Minimum ON  Heating/cooling control must be used, 2-PID
Time control must be used, and the Heating/Cooling
Tuning Method parameter must be set to air or
water cooling.

=~
m
=X
M~

e This parameters sets the minimum output ON time for the cooling-side control output
during autotuning.
Function ® Set the time in seconds that is required for the operation of the actuator that is connected
to the cooling-side control.
Example: The following calculation is used when the configuration consists of the E5[ 1D
(with a relay output), a relay, and a solenoid valve.
(0.02 s (fixed) + 0.02 s + 0.06 s) x 2 (safety factor)=0.2 s

* The default setting of this parameter is based on the operating time of an actuator on a standard
extruder.

a Setting range Unit Default
0.1t0 1.0 Seconds 0.2

Setting
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The control must be standard control and 2-PID
control.

The input type must be set for a temperature input.
The Adaptive Control parameter must not be set to
“Disabled.”

F’ _ d % Adaptive Control Operation
Possible Deviation

This parameter gives the possible deviation between the process value (PV) and set point (SP) for
adaptive control.

[v- If the PV at the start of adaptive control is beyond this deviation, evaluation of the adaptive
control system performance operates.

Function T4 ensure the performance of adaptive control, do not set a value less than 50%.
Temperature - o Sp=280°C A A
at start of control ..’ o 50.0%
K] System performance (default)
x 150°C [a*® evaluation is not possible.
140°C 100.0%
O120<>c e System performance (0°C to 50% of SP width)
evaluation is possible.
O =
0°C .
a Setting range Unit Default
0.0to 100.0 % 50.0
Setting 0°C (32°F) to Set point = 100%
® Related Parameters
See Adaptive Control (Initial Setting Level): Page 6-45
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The control must be standard control and 2-PID
control.

The input type must be set for a temperature input.
The Adaptive Control parameter must not be set to
“Disabled.”

A- 5 d System Fluctuation Reference
Deviation

/v- e When the Adaptive Control parameter is set to “Notification,” the value set for this
parameter is used to determine when to provide notification.

Function ¢ |f the rate of change in the proportional band that is calculated for system performance
evaluation exceeds this reference value, the indicator lights to provide notification of a
temperature variation in the system.

a Setting range Unit Default
0.0t0 100.0 % 15.0
Setting
® Related Parameters
See Adaptive Control (Initial Setting Level): Page 6-45

F F’ 5 P Automatic Filter Adjustment Seal The control must be standard control and 2-PID
Period control.

The parameter gives the seal period of the automatic filter adjustment.

I~— e This is the period of small temperature variations (up to several seconds) that occur in
one seal.

Function o Normally, use the default for this parameter.
a Setting range Unit Default
0.1t0 10.0 Seconds 2.0
Setting
® Related Parameters
See Automatic Filter Adjustment (Adjustment Level): Page 6-23
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FAHP Automatic Filter Adjustment The control must be standard control and 2-PID
Hunting Monitor Period control.

This parameter gives the hunting monitor period of automatic filter adjustment.

l--— e This is the period of large temperature variations (several tens of seconds or longer)
when packaging.

Function o Normally, use the default for this parameter.
a Setting range Unit Default
10 to 1999 Seconds 200
Setting o
&
® Related Parameters >
See Automatic Filter Adjustment (Adjustment Level): Page 6-23 §
8
o
|
5
The control must be set to heating/cooling control %.
2-PID . 3
"= Water-cooling Proportional Band and - contro . o
W-LL Increase Constant The input type must be set for a temperature input. o
The Heating/Cooling Tuning Method must be set to 3
“Water cooling.” 5
<
o

This parameter is used for water-cooling output adjustment.

I-—- e This parameter gives the increase constant when the value of the cooling proportional
band is adjusted to reduce hunting. This function works to suppress an excessive cooling

Function output that may cause hunting when the cooling proportional band is increased
* Normally, use the default for this parameter.
a Setting range Default
1.00 to 10.00 1.70
Setting
® Related Parameters
See Water-cooling Output Adjustment (Adjustment Level): Page 6-25
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The control must be set to heating/cooling control
and 2-PID control.

The input type must be set for a temperature input.
The Heating/Cooling Tuning Method must be set to
“Water cooling.”

W- d,— Water-cooling Proportional Band
L Decrease Constant

This parameter is used for water-cooling output adjustment.

/v-— e This parameter gives the decrease constant when the value of the cooling proportional
band is adjusted to optimize disturbance response.

Function This function works to increase an insufficient cooling output that may reduce disturbance
response when the cooling proportional band is decreased.
¢ Normally, use the default for this parameter.
a Setting range Default
0.10 to 0.99 0.90
Setting
® Related Parameters
See Water-cooling Output Adjustment (Adjustment Level): Page 6-25

Pl«”: M Power ON Time Monitor

I-— e This parameter gives the total time that the power supply has been ON.
¢ You cannot initialize the power ON time data.

Function
a Monitor range Unit Default
0 to 9999 10 hours 0
Setting

ALEM Ambient Temperature Monitor

The parameter monitors the ambient temperature around the Digital Controller terminals.
*  This temperature is for reference only.

Function
a Monitor range Unit
. -30to 75 °C
Setting 10 to 171 °F
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Control Output 1 ON/OFF Count

M
RF" m Monitor Control outputs 1 and 2 must be supported. Relay
E'F"E’M Control Output 2 ON/OFF Count or voltage outputs (for driving SSR) must be used.
Monitor

l--— e These parameters monitor the number of times that control outputs 1 and 2 are turned
ON and OFF.

Function o These parameters are not initialized for the Parameter Initialization parameter. To
initialize them, reset (initialize) them with the ON/OFF Counter Reset parameter.
a Monitor range Unit Default @
0 to 9999 100 times 0 @
Setting E
s
® Related Parameters 8
o
See ON/OFF Counter Reset (Advanced Function Setting Level): Page 6-95 I
— =]
1]
=
=
(2
o
Control outputs 1 and 2 must be supported. Relay g
r

RA E ON/OFF Counter Reset or voltage outputs (for driving SSR) must be used. E
el

l--— This parameter resets the ON/OFF counter for specified control outputs.

Function
a Setting range Default
_ 0: Resetting is disabled. 0
Setting 1:  Control Output 1 ON/OFF Count Monitor parameter is reset.
2: Control Output 2 ON/OFF Count Monitor parameter is reset.

® Related Parameters
See Control Output 1 ON/OFF Count Monitor (Advanced Function Setting Level): Page 6-95
- Control Output 2 ON/OFF Count Monitor (Advanced Function Setting Level): Page 6-95

PMSE Parameter Mask Setting

I-—- * You can use a key operation to hide parameters that do not need to be displayed.
e This allows you to prevent incorrect operations for parameters or to change the

Function parameter display configuration according to the application.

If you set the Parameter Mask Setting parameter to ON, Parameter Mask Mode is entered.
Refer to 5-12-1 Parameter Mask Setting for information on masking parameters after you

Operatior  €Nter Parameter Mask Mode.

® Related Parameters
See Parameter Mask Enable (Protect Level): Page 6-6

ES5CID Digital Temperature Controllers User’s Manual (H224) 6-95



6 Parameters

Initial setting/communications protect must [yIY e

Move to Calibration Level
be 0.

This parameter sets the password to move to the Calibration Level.

¢ Set the password to move to the Calibration Level. The password is 1201.
* Move to the Calibration Level either by pressing the Key or @ Key or by waiting for
Function two seconds to elapse.

® Related Parameter
% Initial Setting/Communications Protect (Protect Level): Page 6-4
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6-9 Communications Setting Level

I
PSE:’. Protocol Setting Communications must be supported.
U-No Communications Unit No.
b6P5 Communications Baud Rate
l'_ E It v' Communications Data Length CompoWay/F must be selected as the protocol.
5(':“: t Communications Stop Bits CompoWay/F must be selected as the protocol.

CompoWay/F or Modbus must be selected as the

PF’: '_'l' Communications Parity protocol.

ECHIJE Send Data Wait Time

PHMM Write Mode

MAXU :::?hest Communications Unit FINS, MCP4, or FXP4 must be selected as the protocol.
HFEF,’ Area FINS, MCP4, or FXP4 must be selected as the protocol.
R4RH First Address Upper Word FINS, MCP4, or FXP4 must be selected as the protocol.
ARdRL First Address Lower Word FINS, MCP4, or FXP4 must be selected as the protocol.
RNARE Receive Data Wait Time FINS, MCP4, or FXP4 must be selected as the protocol.
Y Communications Node
UNCE FINS, MCP4, or FXP4 must be selected as the protocol.
Number
UP* Upload Setting * (* = 1 to 13) FINS, MCP4, Modbus, or FXP4 must be selected as the

protocol.

Cf“P* Download Setting * (* =1 to FINS, MCP4, Modbus, or FXP4 must be selected as the
13) protocol.

FINS, MCP4, or FXP4 must be selected as the protocol

r= - P -
t DPH Copying Parameter Settings and the communications unit number must be set to 0.

ES5CID Digital Temperature Controllers User’s Manual (H224) 6 -97

leaa Builes suonesuNWWo) 6-9
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e Each parameter is enabled when the power is reset.
e Match the communications specifications of the E5LID and the host computer. If multiple

Function devices are connected, ensure that the communications specifications for all devices in
the system (except the Communications unit number) are the same.
e Parameters in the Communications Level are displayed only for models that support
communications. Refer to the E5./D Digital Controllers Communications Manual (Cat.
No. H225) for details.
a ltem Display Set values Settings Default
Protocol setting FPLEL LWF CompoWay/F L
Setting Mad Modbus
NaNE Disabled
FCONG Component communications
MCPY Host Link (FINS)
FxPY MC Protocol (format 4)
Dedicated protocol (format 4)
Communications L-No 0to 99 0to 99 i
Unit No.
Communications hP5 9.6/19.2/38.4/57.6/ | 9.6/19.2/38. 4/57.6/115.2 9k
baud rate 115.2 (Kbps) (kbps)
Communications LEN 7 or 8 bits 7 or 8 bits n
data length
Stop bits ShCk 1 or 2 bits 1 or 2 bits c
Communications PREY NalNE EVEN add None, Even, Odd EVEN
parity
Send data wait S 0to 99 0to 99 (ms) i
time
Write Mode RAMM hiUP Backup Mode hitHP
RAM RAM Write Mode
* Writing with communications is enabled if you set the Protocol Setting parameter to Host Link
(FINS), MC protocol (format 4), or dedicated protocol (format 4).
® Related Parameter
% Communications Writing (Adjustment Level): Page 6-19

If the Protocol Setting parameter is set to one of the following settings, the setting parameters for
programless communications are displayed. Refer to the E5//D Digital Controllers Communications
Manual (Cat. No. H225) for details.
Protocol Setting = Host Link (FINS), MC Protocol (Format 4), or Dedicated Protocol (Format 4))

Parameter Pal:ameter Display Settings Default
display

Highest Communications | MA XL 0to 55 0 to 99 0
Unit No.
Area ARER Oto s 0to25 0
First Address Upper Word | Ad”H 0to 59 0to 99 0
First Address Lower Word | AdRL i to 959595 0 to 9999 0
Receive Data Wait Time | WAL il to 99599 100t0 9999 ms | 1000
Communications Node LNCE 0to 95 0to 99 0
Number
Upload Settings 1to 13* | LP0 {to i3 Oto 08 0to 108
Download Settings 1to 13 | N0 ! to /3 d0to {08 30 to 108
Copy LaPY aFF,ALL, to 195 OFF
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*  You cannot use Upload Setting 13 parameter if you set the dedicated protocol (format 4).
If the Protocol Setting parameter is set to Modbus, only the above Upload Settings 1 to 13 and Download
Settings 1 to 13 are displayed.
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7 User Calibration

7-1

User Calibration

The E5LID is correctly calibrated before it is shipped from the factory. Normally it does not need to be
calibrated by the user.

If, however, it must be calibrated by the user, use the parameters for calibrating temperature input and
analog input. OMRON, however, cannot ensure the results of calibration by the user. Also, calibration
data is overwritten with the latest calibration results. The default calibration settings cannot be restored
after user calibration. Perform user calibration with care.

® Calibrating Inputs
The input type selected in the parameter is used for calibration. The input types are as follows:

e Thermocouple: 16 types
¢ Infrared temperature sensor: 4 types
* Resistance thermometer: 5 types
e Current input: 2 types
¢ Voltage input: 3 types

® Registering Calibration Data

The new calibration data for each item is temporarily registered. It can be officially registered as
calibration data only when all items have been calibrated to new values. Therefore, be sure to
temporarily register all items when you perform the calibration. When the data is registered, it is also
recorded that user calibration has been performed.

Prepare separate measuring devices and equipment for calibration. For details on how to handle
measuring devices and equipment, refer to the respective instruction manuals.

® Wiring the E5[ ID-B (Models with Push-In Plus Terminal Blocks)
When connecting two wires to one terminal to calibrate the E5[1D-B, do so as given below.

e Using Stranded Wire
Use AWG24 to AWG20 (0.25t0 0.5 mm2) stranded wires and connect two wires to the terminal.

e Using Twin Ferrules

Use AWG22 to AWG18 (0.5 to 0.75 mm?) wires.
Attach the two wires to the twin ferrule first, and then connect the ferrule to the terminal.

Recommended Twin Ferrules

Manufacturer Model number
Phoenix Contact AL-TWIN2 x 0.5-8WH
AL-TWIN2 x 0.75-8GY
Weidmuller HO0.5/14
HO0.75/14
Wago FE-0.5-8W-WH
FE-0.75-8W-GY
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7 User Calibration

7-2 Parameter Structure

e To execute user calibration, enter the password "1201" at the Move to Calibration Level parameter in
the Advanced Function Setting Level. The mode will be changed to the calibration mode, and Ad./
will be displayed.

e The Move to Calibration Level parameter may not be displayed when the user is doing the calibration
for the first time. If this happens, set the Initial Setting/Communications Protect parameter in the
Protect Level to 0 before moving to the Advanced Function Setting Level.

e The calibration mode is ended by turning the power OFF.

e The parameter calibrations in the calibration mode are structured as shown below.

Advanced Function
Setting Level

>
>
v
6: K
1
Hdd 8:J
0 Display moves automatically according to input type. 519,1(1);TU
3,14:
P EEEEEEEE PR | Fmmmmmmm e pmmmmm———- e 16:R
' i . [ b D : : 17:S ~
| emeer L emporature Sonsor 1 | Cipur 11 Votageinput | —| o Ky
L gy g S S A 21: K140F/60C -
22: K240F/120C o
23: K280F/140C g
0:PH00 ;: mgg 31 f | 25:41020mA [27:1t05V [29:0t0 10V 24: K440F/220C o
. : : . . (]
3 JPHOD e 26:0t020 mA [28:0to 5V -
4: JPt100 12:L =1
15:N S
19: C/W g
20: PLII o
A 4 N A 4 A 4 A 4 y A 4
aon 00 ] u]N} a1 [T 1/ I
F’JEI’LI F’EEI_I E SLD £ oY H (g ] w5 le/ 1 7
£200 £2Gh LSR5 (==t CHET cnfs b0y
Il I I I I I I
1 o ! 1" | ] !
F 1 [ TN E ‘E E 'El Fi | W l_jl/ l
4543 4543 Z588 02ad HETT SRCO HA49
Il Il
b A5 | BLRS
35k 356H
A l l y y y
v
SER
Nao
E Transfer output : *This function is displayed only for a Digital Controller that has a transfer output.
' calibration

When calibration has been performed after purchase, the user calibration information shown in the
following illustration will be displayed when moving to the Calibration Level.

1

A
}

(W
L

-

_
<

-
-

\

A dot is displayed.
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7-3 Thermocouple Calibration

e Calibrate according to the type of thermocouple:

thermocouple group 1 (input types 5, 7, 11, 12, 15,

19, and 20) and thermocouple group 2 (input types 6, 8, 9, 10, 13, 14, 16, 17, 18, 21, 22, 23, and 24).

¢ When calibrating, do not cover the bottom of the

Digital Controller.

e |If you perform user calibration of the thermocouple, the temperature on the ambient temperature

monitor will also be affected.

® Preparations

E5CD
STV
C
Input power supply
D N Cold junction
+ compensator
0°C/32°F

Compensating conductors

The terminal numbers are as follows:

* Input Terminals (Negative and Positive)
E5CD: 5 and 6

E5ED: 23 and 24

e Input Power Supply (C and D)

E5CD: 11 and 12

E5ED: 1 and 2

E5CID-B
C
R STV
Input power supply c
D - Cold junction
* + compensator
D' 0°C/32°F

Compensating conductors

* Common terminals are indicated with asterisks (*).
The terminal numbers are as follows:
¢ Input Terminals (Negative and Positive)
E5CD-B: 7 and 8
E5ED-B: 31 and 32
¢ Input Power Supply (C or C', and D or D)
E5CD-B: 13 or 14, and 15 or 16
E5ED-B: 1 or2,and 3or4

e Set the cold junction compensator designed for compensation of internal thermocouples to 0°C.
Make sure that internal thermocouples are disabled (i.e., that tips are open).

¢ In the above figure, STV indicates a standard DC current/voltage source.

¢ Use the compensating conductor designed for the selected thermocouple. When thermocouples R,

S, E, B, C/W, or PLII or an infrared temperature

sensor is used, the cold junction compensator and

the compensating conductor can be substituted with the cold junction compensator and the

compensating conductor for thermocouple K.
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@ Additional Information

Connecting the Cold Junction Compensator

Correct process values cannot be obtained if you touch the contact ends of the compensating
conductor during calibration of a thermocouple. Accordingly, short-circuit (enable) or open
(disable) the tip of the thermocouple inside the cold junction compensator as shown in the figure
below to create a contact or non-contact state for the cold junction compensator.

Cold junction compensator Cold junction compensator

4)/ 04\ Short-circuit %—2
E5CID 0°C/32°F E5CD 0°C/32°F Open
O O+ ngo¢

mpensatin nductor .
Compensating conducto Compensating conductor

In this example, calibration is shown for a Digital Controller with thermocouple/infrared temperature
sensor set as the input type.

1. Connect the power supply.

2. Connect a standard DC current/voltage source (STV), precision digital multimeter
(DMM), and contact junction compensator (e.g., a zero controller as in the figure)
to the thermocouple input terminals, as shown in the figure below.

E5LID E5LID-B

Leave open.

STV

Leave open. Relay terminal block

STV

DMM

uone.qie) ajdnosowsayy g-/

~

ero controlle
OUTPUT

INPUT OUTPUT

INPUT/

Compensating conductor of currently’selected
thermocouple

Use K thermocouple compensating conductor for E, R,
S, B, W, and PLII thermocouples and for an infrared
temperature sensor.

3. Turn the power ON.

o 4. Move to the Calibration Level.
[ This starts the 30-minute aging timer. This timer provides an approximate timer for
3 aging. After 30 minutes have elapsed, the No. 2 display changes to 0. You can
advance to the next step in this procedure even if 0 is not displayed.

—
Y

-
-
—

C3

e Inputtypes 5,7, 11, 12, 5. When the (® Key is pressed, the status changes as shown to the left.

15, 19, 20: The No. 2 display at this time shows the currently entered count value in
. Y hexadecimal. Set the STV as follows:
[ | ¢ Input types 5, 7, 11, 12, 15, 19, 20: Set to 54 mV.

LS5R5 ¢ Input types 6, 8, 9, 10, 13, 14, 16, 17, 18, 21, 22, 23, 24: Set to 24 mV.

* Inputtypes®6, 8,9, 10, 13,
14,16,17,18, 21, 22, 23,

24

=
=

[t
-
|

e
"y
"y

b
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Allow the count value on the No. 2 display to fully stabilize, then press the (¢¥) Key
to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.
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= 6.
[ I
Pt ]

—— 7.
o
J568

8.

9.

11.

When the @ Key is pressed, the status changes as shown to the left.

Set the STV to -6 mV.

Allow the count value on the No. 2 display to fully stabilize, then press the () Key
to temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and
the count value will not be temporarily registered.

When the (@ Key is pressed, the status changes as shown to the left.

Change the wiring as follows:
E5CID E5CID-B

) Open in non-connected state
Open in non-connected state

Connect.  [eoooo L e Conngi)t.

Y
[]Zero controlle

OUTPUT INPUT \

Compensating conductor of currently selected

thermocouple

Use K thermocouple compensating conductor for E, R, S, B,
W, and PLII thermocouples and for an infrared temperature
sensor.

Disconnect the STV to enable the thermocouple of the cold junction compensator.
When doing this, be sure to disconnect the wiring on the STV side.

Allow the count value on the No. 2 display to fully stabilize, then press the () Key
to temporarily register the calibration settings.

10. When the (@@ Key is pressed, the status changes as shown to the left.

The data to be temporarily registered is not displayed if it is not complete.

Press the ®) Key. The No. 2 display changes to £ 5. Release the key and wait
two seconds or press the (@ Key. This stores the temporarily registered
calibration data to non-volatile memory. To cancel the saving of temporarily
registered calibration data to non-volatile memory, press the @ Key (while No is
displayed in the No. 2 display) without pressing the ») Key.

The calibration mode is ended by turning the power OFF.

For Digital Controllers that have a transfer output, you can continue by calibrating
the transfer output. For detailed setting methods, refer to 7-6 Calibrating the
Transfer Output.
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7-4 Resistance Thermometer Calibration

In this example, calibration is shown for Digital Controller with a resistance thermometer set as the
input type. Use connecting wires of the same thickness

1. Connect the power supply.

2. Connect a precision resistance box (called a "6-dial variable resistor" in this manual)
to the resistance thermometer input terminals, as shown in the following diagram.

E500D

Input power supply

o

6-dial variable
resistor

The terminal numbers are as follows:

uone.qie) Jejdwoway] aduelsisey -/

¢ Input Terminals (A/B/B) ¢ Input Power Supply (C/D)
E5CD: 4, 5, and 6 E5CD: 11 and 12
E5ED: 22, 23, and 24 E5ED: 1 and 2
E5CID-B
c
A
Input power supply *
c
B 6-dial variable 7
D resistor
* B
D

* Common terminals are indicated with asterisks (*).

The terminal numbers are as follows:

¢ Input Terminals (A/B/B) * Input Power Supply (C or C', and D or D)
E5CD-B: 6,7, and 8 E5CD-B: 13 or 14, and 15 or 16
E5ED-B: 30, 31, and 32 E5ED-B: 1 0or2,30r4

3. Turn the power ON.

Move to the Calibration Level.

[ ’
I N This starts the 30-minute aging timer. This timer provides an approximate timer for
a0 aging. After 30 minutes have elapsed, the No. 2 display changes to 0. You can
advance to the next step in this procedure even if 0 is not displayed.
¢ Input type O: 5. Execute calibration for the main input.
e ielaln Press the (@ Key to display the count value for each input type.
(N The No. 2 display at this time shows the currently entered count value in
E20r hexadecimal. Set the 6-dial as follows:
* Inputtypes 1,2, 3, 4: * Input type 0: 390 Q

e Input type 1, 2, 3 or 4: 280 Q

Allow the count value on the No. 2 display to fully stabilize, then press the (¥) Key to
EZEL temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and the
count value will not be temporarily registered.

l‘
I‘
—
I‘
—_—
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o s 6. When the (@ Key is pressed, the status changes as shown to the left.
~ (N Set the 6-dial to 10 Q.
youd Allow the count value on the No. 2 display to fully stabilize, then press the Key to

temporarily register the calibration settings.
If this count value is outside of the specified range, the No. 2 display will flash and the
count value will not be temporarily registered.

7. When the (@ Key is pressed, the status changes as shown to the left.
The data to be temporarily registered is not displayed if it is not complete.
Press the ®) Key. The No. 2 display changes to YF 5. Release the key and wait two
seconds or press the (@ Key. This stores the temporarily registered calibration data to
non-volatile memory.
To cancel the saving of temporarily registered calibration data to non-volatile
memory, press the @ Key (while Nz is displayed in the No. 2 display) without
pressing the &) Key.

e
Uy
l‘l‘
——
]

I

==
(]

8. The calibration mode is quit by turning the power OFF.
For Digital Controllers that have a transfer output, you can continue by calibrating the
transfer output. For detailed setting methods, refer to 7-6 Calibrating the Transfer
Output.

7-8 ES5CID Digital Temperature Controllers User’s Manual (H224)



7 User Calibration

7-5 Calibrating Analog Input

® Calibrating a Current Input
In this example, calibration is shown for a Digital Controller with an analog input, with a current input
set as the input type.

1. Connect the power supply.

2. Connect an STV and DMM to the current input terminals, as shown in the following diagram.
E50D E5CID-B

-
a
* Common terminals are indicated with asterisks (*). g)
The terminal numbers are as follows: The terminal numbers are as follows: i
* Input Terminals (Negative and Positive) ® Input Terminals (Negative and Positive) §.
E5CD: 5 and 4 E5CD-B: 7 and 6 a
E5ED: 23 and 22 E5ED-B: 31 and 30 z
* Input Power Supply (C/D) * Input Power Supply (C or C', and D or D") s
E5CD: 11 and 12 E5CD-B: 13 or 14, and 15 or 16 =
E5ED: 1 and 2 E5ED-B: 1 0or2,and 3or 4 'g
3. Turn the power ON.
o 1 1| 4 Move to the Calibration Level. 7
Iy This starts the 30-minute aging timer. This timer provides an approximate timer for aging.
30 After 30 minutes have elapsed, the No. 2 display changes to 0. You can advance to the next

step in this procedure even if 0 is not displayed.

5. When the (@ Key is pressed, the status changes as shown to the left.

L The No. 2 display at this time shows the currently entered count value in hexadecimal. Set the
LHEN STV to 20 mA.

Allow the count value on the No. 2 display to fully stabilize, then press the (¥) Key to
temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and the count
value will not be temporarily registered.

| 6. When the (@ Key is pressed, the status changes as shown to the left.

{ Set the STV to 1 mA.

YEnT Allow the count value on the No. 2 display to fully stabilize, then press the (¥) Key to
temporarily register the calibration settings.

If this count value is outside of the specified range, the No. 2 display will flash and the count
value will not be temporarily registered.

— 7. When the (@ Key is pressed, the status changes as shown to the left.

The data to be temporarily registered is not displayed if it is not complete.

io Press the ®) Key. The No. 2 display changes to Y£ 5. Release the key and wait two seconds
or press the (@ Key. This stores the temporarily registered calibration data to non-volatile
memory.

To cancel the saving of temporarily registered calibration data to non-volatile memory, press
the @ Key (while Na is displayed in the No. 2 display) without pressing the &) Key.
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8. The calibration mode is ended by turning the power OFF.
For Digital Controllers that have a transfer output, you can continue by calibrating the transfer
output. For detailed setting methods, refer to 7-6 Calibrating the Transfer Output.
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® Calibrating a Voltage Input
In this example, calibration is shown for a Digital Controller with an analog input, with a voltage input
set as the input type.

1. Connect the power supply.
2. Connect an STV and DMM to the voltage input terminals, as shown in the following diagram.
ESUID E50ID-B

* Common terminals are indicated with asterisks (*).

The terminal numbers are as follows: The terminal numbers are as follows:

* Input Terminals (Negative and ¢ Input Terminals (Negative and Positive)
Positive) E5CD-B: 7 and 8

E5CD: 5 and 6 E5ED-B: 31 and 32

E5ED: 23 and 24 ¢ Input Power Supply (C or C', and D or D")

* Input Power Supply (C/D) E5CD-B: 13 or 14, and 15 or 16

E5CD: 11 and 12 E5ED-B: 1 or 2, and 3 or 4

E5ED: 1 and 2

3. Turn the power ON.

4. Move to the Calibration Level.
This starts the 30-minute aging timer. This timer provides an approximate timer for aging.
After 30 minutes have elapsed, the No. 2 display changes to 0. You can advance to the next
step in this procedure even if 0 is not displayed.

induj Bojeuy Buneiqied g-2

~

¢ Input type 27 or 5. When the (@ Key is pressed, the status changes as shown to the left.
28: The No. 2 display at this time shows the currently entered count value in hexadecimal. Set

Y = the STV as follows:
(/| e Inputtype 27 0r28: 5V
fnfa * Input type 29: 10V
¢ |nput type 29: Allow the count value on the No. 2 display to fully stabilize, then press the (%) Key to
= 1M temporarily register the calibration settings.
cCrood If this count value is outside of the specified range, the No. 2 display will flash and the count
b0 value will not be temporarily registered.

e Input type 27 or 6. When the (@ Key is pressed, the status changes as shown to the left.
28: Set the STV as follows:

Yy | e Input type 27, 28, or 29: 1V
ll/ {
SACO
* Input type 29: Allow the count value on the No. 2 display to fully stabilize, then press the (¥) Key to
=11/ | temporarily register the calibration settings.
[y { If this count value is outside of the specified range, the No. 2 display will flash and the count
YeA9 value will not be temporarily registered.
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I o 7. When the (@ Key is pressed, the status changes as shown to the left.
0 The data to be temporarily registered is not displayed if it is not complete.

Na Press the (&) Key. The No. 2 display changes to Y£ 5. Release the key and wait two seconds
or press the (@ Key. This stores the temporarily registered calibration data to non-volatile
memory.

To cancel the saving of temporarily registered calibration data to non-volatile memory, press

the @ Key (while Ng is displayed in the No. 2 display) without pressing the &) Key.

1
~

=

8. The calibration mode is ended by turning the power OFF.
For Digital Controllers that have a transfer output, you can continue by calibrating the
transfer output. For detailed setting methods, refer to 7-6 Calibrating the Transfer Output.
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7-6 Calibrating the Transfer Output

For Digital Controllers that have a transfer output, the trans-

Advanced Function

Setting Level fer output calibration display will be displayed after input cal-
ibration has been completed.
Add
0

Main Input

Calibration Input calibration

display

iTransfer Output‘ Note: This is displayed only

Calibration j for Digital Controllers
\ that have a transfer

- output.

Use the following procedure to calibrate the transfer output for 4 to 20 mA.

1. Connect a DMM to the transfer output terminals.
E50D E50D-B

* Common
terminals are
indicated with
asterisks ().

Input power supply Input power supply

indinQ s9psuel] ayy buneaqiey 9-2

~

DMM DMM

The terminal numbers are as follows:  The terminal numbers are as follows:
¢ Transfer Output Terminals (Positive ¢ Transfer Output Terminals (Positive

and Negative) and Negative)
E5CD: 17 and 18 E5CD-B: 23 and 24
E5ED: 32 and 33 E5ED-B: 43 and 44
¢ Input Power Supply (C/D) e Input Power Supply (C or C', and D
E5CD: 11 and 12 or D)
E5ED: 1 and 2 E5CD-B: 13 or 14, and 15 or 16

E5ED-B: 1 or 2, and 3 or 4

2. Press the (@ Key to display the parameter for the transfer output.

3. The calibration display for 20 mA will be displayed. Press the (&) or () Key until
the DMM monitor value changes to 20 mA.
SR Press the (@ Key. The calibration settings will be temporarily registered.

4. The calibration display for 4 mA will be displayed. Press the (&) or & Key until the
[N DMM monitor value changes to 4 mA.
ooan Press the (@ Key. The calibration settings will be temporarily registered.
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5. To cancel saving the temporarily registered calibration data to non-volatile
memory, press the @ Key without pressing the &) Key, i.e., while Na is displayed
in the No. 2 display.

Press the (&) Key. The No. 2 display changes to Y£5. Release the key and wait 2
seconds or press the (@) Key. This saves the temporarily registered calibration data
in non-volatile memory.

My
[
.
)
2T~
[ =

6. The Calibration Mode is ended by turning OFF the power supply.

Use the following procedure to calibrate the transfer output for 1 to 5 V.

1. Connect a DMM to the transfer output terminals.
E500D E5CID-B

Input power supply Input power supply

DMM DMM

* Common terminals are indicated with asterisks (*).

The terminal numbers are as follows: The terminal numbers are as follows:
¢ Transfer Output Terminals (Positive * Transfer Output Terminals (Positive

and Negative) and Negative)
E5CD: 16 and 18 E5CD-B: 22 and 24
E5ED: 31 and 33 E5ED-B: 42 and 44
¢ Input Power Supply (C/D) e Input Power Supply (C or C', and D
E5CD: 11 and 12 or D)
E5ED: 1 and 2 E5CD-B: 13 or 14, and 15 or 16

E5ED-B: 1 or2,and 3 or 4

CL O 2. Press the (@ Key to display the parameter for the transfer output.
0
No
5, 3. The calibration display for 5 V will be displayed. Press the (&) or (¥ Key until the
[ Ny DMM monitor value changes to 5 V.
SERO Press the (@ Key. The calibration settings will be temporarily registered.
11 4. The calibration display for 1 V will be displayed. Press the &) or & Key until the
14 (N DMM monitor value changes to 1 V.
oo Press the (@ Key. The calibration settings will be temporarily registered.
CLo 5. To cancel saving the temporarily registered calibration data to non-volatile
By I memory, press the (@ Key without pressing the &) Key, i.e., while Na is displayed
Na in the No. 2 display.

Press the (&) Key. The No. 2 display changes to YE 5. Release the key and wait 2
seconds or press the (@) Key. This saves the temporarily registered calibration data
in non-volatile memory.

6. The Calibration Mode is ended by turning OFF the power supply.
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7-7 Checking Indication Accuracy

e After calibrating the input, be sure to check the indication accuracy to make sure that the
calibration has been executed correctly.

e Operate the E5LID in the process value/set point monitor mode.

¢ Check the indication accuracy at the following three values: upper limit, lower limit, and mid-point.

* To check the range of an infrared sensor, set the input type parameter to 6 (i.e., a K
thermocouple) and input a voltage that is equivalent to the starting power of a K thermocouple.

® Thermocouple or Infrared Temperature Sensor

¢ Preparations
The diagram below shows the required device connections. Make sure that the E5LID and cold
junction compensator are connected by a compensating conductor for the thermocouple that is to
be used during actual operation.

E5CID
3
\‘
C Cold junction compensator ('=_)
Input power supply 8
- =
\) b STV @
+ 5
=]
o
9
. )
Compensating conductor =)
The terminal numbers are as follows: >
¢ Input Terminals (Negative and Positive) * Input Power Supply (C/D) E
E5CD: 5 and 6 E5CD: 11 and 12 8
E5ED: 23 and 24 E5ED: 1 and 2
E5CID-B 7
c Cold junction compensator
Input power supply c' -
D STV
* +
D
Compensating conductor
* Common terminals are indicated with asterisks (*).
The terminal numbers are as follows:
¢ Input Terminals (Negative and Positive) ¢ Input Power Supply (C or C', and D or D')
E5CD-B: 7 and 8 E5CD-B: 13 or 14, and 15 or 16
E5ED-B: 31 and 32 E5ED-B: 1 or2,and 3or4

e Operation
Make sure that the cold junction compensator is at 0°C, and set the STV output to the voltage
equivalent of the starting power of the check value.
The cold junction compensator and compensation conductor are not required when an external
cold junction compensation method is used.
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® Resistance Thermometer
¢ Preparations

The diagram below shows the required device connections.
E5LID

A
Input power supply
Lo .
B 6-dial variable
resistor
B

The terminal numbers are as follows:

e Input Terminals (A/B/B) ¢ Input Power Supply (C/D)
E5CD: 4,5, and 6 E5CD: 11 and 12
E5ED: 22, 23, and 24 E5ED: 1 and 2
E5CID-B
C
* A
Input power supply (o
* b B 6-dial variable
D' resistor
B

* Common terminals are indicated with asterisks (*).
The terminal numbers are as follows:

e Input Terminals (A/B/B) ¢ Input Power Supply (C or C’, and D or D’)
E5CD-B: 6,7, and 8 E5CD-B: 13 or 14, and 15 0or 16
E5ED-B: 30, 31, and 32 E5ED-B: 1 or2,and 3or 4

e Operation

Set the 6-dial variable resistor to the resistance that is equivalent to the test value.
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® Analog Input

¢ Preparations
The diagram below shows the required device connections.
(The connection terminals depend on the model and input type.)

Current Input

E5CID
The terminal numbers are as follows:
c ¢ Input Terminals * Input Power Supply
Input power supply . (Positive and Negative) (C/D)
E5CD: 4 and 5 E5CD: 11 and 12
° - S |EsED: 22 and 23 E5ED: 1 and 2
E5CID-B
The terminal numbers are as follows:
c ¢ Input Terminals e Input Power Supply
* (Positive and Negative) (CorC',and D or D)
Input poyier supply © - E5CD-B: 6 and 7 E5CD-B: 13 or 14, and
_— D . STV E5ED-B: 30 and 31 150r 16
! E5ED-B: 1 or 2,
and 3or4

* Common terminals are indicated with asterisks (*).

Voltage Input
E50ID

Aoeanooy uoneosipuy Bunjoayy -2

The terminal numbers are as follows:
C ¢ Input Terminals ¢ Input Power Supply
Input power supply . (Negative and Positive) (C/D)
D STV E5CD: 5and 6 E5CD: 11 and 12
- E5ED: 23 and 24 E5ED: 1 and 2 7
E5SLID-B The terminal numbers are as follows:
¢ Input Terminals * Input Power Supply
- C (Negative and Positive) (CorC',and D or D')
Input power supply c B E5CD-B: 7 and 8 E5CD-B: 13 or 14, and
L. b STV E5ED-B: 31 and 32 15 or 16
o * E5ED-B: 1 0or 2,
and3or4

* Common terminals are indicated with asterisks (*).

e Operation
Set the STV output to the voltage or current test value.
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A-1 Specifications

A-1-1 Ratings

Supply voltage 100 to 240 VAC, 50/60 Hz 24 VAC, 50/60 Hz/24 VDC
Operating voltage range 85% to 110% of rated supply voltage
Option number 000, 800: 5.2 VA max. Option number 000, 800: 3.1 VA max./1.6 W
E5CD or E5CD-B Other option numbers: 6.5 VA max. max.
Power Other option numbers: 4.1 VA max./2.3 W max.
consumption Option number 000, 800: 6.6 VA max. Option number 000, 800: 4.1 VA max./2.3 W
ESED or ES5ED-B Other option numbers: 8.3 VA max. max.
Other option numbers: 5.5 VA max./3.2 W max.

Thermocouple: K, J, T, E, L, U, N, R, S, B, C/W, PLII

Platinum resistance thermometer: Pt100, JPt100

Infrared temperature sensor: 10 to 70°C, 60 to 120°C, 115 to 165°C, 140 to 260°C
Current input "2: 410 20 mA, 0 to 20 mA (Input impedance: 150 Q max.)

Voltage input % 1105V, 0to 5V, 0to 10 V'® (Input impedance: 1 MQ min.)

Sensor input

SPST-NO, 250 VAC, 3 A (resistive load), electrical life: 100,000 operations
Relay G 3R Min. applicable load: 5 V, 10 mA (reference values)
output SPST-NO, 250 VAC, 5 A (resistive load), electrical life: 100,000 operations
e Min. applicable load: 5 V, 10 mA (reference values)
Control Voltage E5CD or ESCD-B Output voltage 12 VDC +20% (PNP), max. load current 21 mA, with short-circuit protection
3 output circuit
output 1/2 - — -
(for Output voltage 12 VDC +20% (PNP), max. load current 40 mA, with short-circuit protection
driving | ESED or ESED-B | circuit
SSR) (21 mA if there are two control outputs)
Linear current output 4 to 20 mA DC, 0 to 20 mA DC, Load: 500 © max.
Resolution: Approx. 10,000
2 auxiliary outputs
E5CD SPST-NO, 250 VAC, 3 A (resistive load),
Electrical life: 100,000 operations, Minimum applicable load: 10 mA at 5 V (reference values)
- 2 auxiliary outputs
ﬁ:t’g:fry :3::1’“5 E5CD-B SPST-NO, 250 VAC, 2 A (resistive load),
Electrical life: 100,000 operations, Minimum applicable load: 10 mA at 5 V (reference values)
4 auxiliary outputs
E5ED or ESED-B | SPST-NO, 250 VAC, 2 A (resistive load),
Electrical life: 100,000 operations, Minimum applicable load: 10 mA at 5 V (reference values)
Control method ON/OFF or 2-PID control (with autotuning)
Setting method Digital setting using front panel keys
Indication method 11-segment digital display, individual indicators, and bar display
Other functions Depend on the model

—10 to 55°C (with no condensation or icing), For 3-year warranty: Mounted individually at —10

e EL T O to 50°C (with no condensation or icing)

Ambient humidity 25% to 85%

Storage temperature —25 to 65°C (with no condensation or icing)

Altitude 2,000 m max.

Recommended fuse T2A, 250 VAC, time lag, low shut-off capacity

Installation environment Overvoltage Category Il, Pollution Class 2 (EN/IEC/UL 61010-1)

*1  For input setting ranges, refer to A-8 Sensor Input Setting Range, Indication Range, Control Range.
*2  When connecting the ES2-HB/THB, connect it 1:1.
*3  The E5CD or E5CD-B does not have control output 2.
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® HB and HS Alarms
(E5LID Models with HB and HS Alarms)

Max. heater current 50 A AC
Input current readout 5% FS +1 digit max.
accuracy
0.11t049.9 A (0.1 A units)
Heater burnout alarm 0.0 A: Heater burnout alarm output turns OFF.
) 50.0 A: Heater burnout alarm output turns ON.
Sauliblelie Min. detection ON time ": 30 ms for a control period of 0.1 sor 0.2 s

100 ms for a control period of 0.5 sor 1t0 99 s

0.1t049.9 A (0.1 A units)

0.0 A: Heater short alarm output turns ON.
He:?er L R 50.0 A: Heater short alarm output turns OFF.
setting range Min. detection OFF time " 38 ms for a control period of 0.1 sor0.2 s

100 ms for a control period of 0.5 sor1t0 99 s

*1 HB alarms are not detected and the heater power is not measured if the ON time for the control output for

heating is 100 ms or less (30 ms or less if the control period is 0.1 or 0.2 s).
*2 HS alarms are not detected and the leakage power is not measured if the OFF time for the control output

for heating is 100 ms or less (38 ms or less if the control period is 0.1 or 0.2 s).

suoneosyoads |-y
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A-1-2 Characteristics

Indication

Thermocouple ™

(+0.3% of indication value or +1°C, whichever is greater) +1 digit max.

accuracy
(when mounted

individually,

ambient
temperature of
23°C)

Resistance (£0.2% of indication value or +0.8°C, whichever is greater) £1 digit max.
thermometer
Analog input +0.2% FS £1 digit max.
15% FS 1 digit max.
CT input

Temperature

variation influence
2
Voltage variation

influence

Thermocouple

Thermocouple (R, S, B, C/W, PLII)

(£1% of indication value or £10°C, whichever is greater) £1 digit max.
Other thermocouples:

(£1% of indication value or £4°C, whichever is greater) +1 digit max.
*K thermocouple at —100°C max: £10°C max.

Electromagnetic
interference

influence

(according to EN
61326-1)

Resistance (£1% of indication value or £2°C, whichever is greater) +1 digit max.
thermometer
Analog input +1% FS 1 digit max.
+5% FS +1 digi .
CT input 5% FS +1 digit max

Temperature input

0.1 10 999.9°C or °F (in units of 0.1°C or °F)

Hysteresis

4 : Analog input 0.01% t0 99.99% F'S (in units of 0.01% FS)
Proportional Temperature input | 0.1 to 999.9°C or °F (in units of 0.1°C or °F)
band (P) 0.1% to 999.9% FS (in units of 0.1% FS)
Proportional .
band (P) for Analog input
cooling

Integral time (1) 3

Integral time (1) for cooling

Standard or heating/cooling control: 0 to 9,999 s (in 1-s increments) or 0.0 to
999.9 s (in 0.1-s increments)

Derivative time (D) =

Derivative time (D) for cooling

010 9,999 s (in units of 1°s)
0.0 10 999.9 s (in units of 0.1 s)

Control Period

0.1,0.2, 0.5, or 1 t0 99 s (in units of 1 s)

SP response
proportional band

(P)

Temperature input: 0.1 to 999.9°C or °F (in units of 0.1°C or °F)

SP response
integral time (1)

0 t0 9999 s (in units of 1 s), 0.0 to 999.9 s (in units of 0.1 s) '3

SP response
derivative time (D)

0 to 9999 s (in units of 1 s), 0.0 to 999.9 s (in units of 0.1 s) 3

Adaptive control

Disturbance
response
proportional band

(P)

Temperature input: 0.1 to 999.9°C or °F (in units of 0.1°C or °F)

Disturbance
response integral
time (I)

0t0 9999 s (in units of 1 s), 0.0 to 999.9 s (in units of 0.1 s) 3

Disturbance
response
derivative time (D)

0 to 9999 s (in units of 1 s), 0.0 to 999.9 s (in units of 0.1 s) "3

Manual reset value

0.0% to 100.0% (in units of 0.1%)

Alarm setting range

—1,999 to 9,999 (except for MV alarm)
Temperature input: The decimal point is automatically set when the sensor
is selected.
Analog input: The decimal point depends on the Decimal Point parameter
setting.

-199.9 t0 999.9 (MV alarm)
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Sampling cycle 50 ms
Insulation resistance 20 MQ min. (at 500 VDC)
100 to 240 VAC: 3,000 VAC, 50/60 Hz for 1 min between terminals of different
. . charge
2O EIEE 24 V?AC/DC: 3,000 VAC,* 50/60 Hz for 1 min between terminals of different
charge
Malfunction vibration 10 to 55 Hz, 20 m/s® for 10 min each in X, Y and Z directions
Vibration resistance 10 to 55 Hz, 20 m/s? for 2 hr each in X, Y, and Z directions
Malfunction shock 100 m/s2, 3 times each in X, Y, and Z directions
Shock resistance 300 m/s2, 3 times each in X, Y, and Z directions
E5CD Approx. 120 g | Adapter: Approx. 10 g Terminal cover: Approx. 0.5 g
each
Weight ESED Approx. 210 g | Adapter: Approx. 4 g x 2 | Terminal Cover: Approx. 1 g each
E5CD-B Approx. 120 g | Adapter: Approx. 10 g
E5ED-B Approx. 210 g | Adapter: Approx.4gx 2 | ---
Degree of protection Front panel: IP66, rear case: IP20, terminals: IPOO
Memory protection Non-volatile memory (number of writes: 1,000,000)

*1  The indication accuracy of K, T, and N thermocouples at a temperature of —100°C or less is +2°C 1 digit maximum.
The indication accuracy of U and L thermocouples is +2°C 1 digit maximum.
The indication accuracy of B thermocouples at a temperature of 400°C or less is not specified.
The indication accuracy of B thermocouples at a temperature of 400 to 800°C is £3°C maximum.
The indication accuracy of R and S thermocouples at a temperature of 200°C or less is £3°C +1 digit maximum.
The indication accuracy of C/W thermocouples is (£0.3% of PV or +3°C, whichever is greater) +1 digit maximum.
The indication accuracy of PLII thermocouples is (+0.3% of PV or £2°C, whichever is greater) £1 digit maximum.

*2  Ambient temperature: —10°C to 23°C to 55°C
Voltage range: —15 to +10% of rated voltage

*3  The unit is determined by the setting of the Integral/Derivative Time Unit parameter.

A-1-3 Rating and Characteristics of Options

suoneosyoads |-y

Contact Input
ON: 1 kQ max., OFF: 100 kQ min.

Non-contact Input
ON: Residual voltage 1.5 V max.; OFF: Leakage current 0.1 mA max.

Transmission path: RS-485: Multidrop

Communications method: RS-485 (2-wire, half duplex)

Communications Synchronization: Start-stop

Protocol: CompoWay/F or Modbus

Baud rate: 9.6, 19.2, 38.4,57.6, or 115.2 kbps

Current output: 4 to 20 mA DC, Load: 500 Q max., Resolution: 10,000, Accuracy: +0.3% FS
Linear voltage output: 1 to 5 VDC, Load: 1 kQ min., Resolution: 10,000, Accuracy: +0.3% FS

Event inputs

>

Transfer output

A-1-4 Waterproof Packing

If the Waterproof Packing is lost or damage, order one of the following models.

Y92S-P8 (for DIN 48 x 48) Y92S-P9 (for DIN 48 x 96)

suondQ Jo sonsuslorIRy) pue buney g-|-y
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A-1-5 Setup Tool Port Cover for Front Panel |EZ

A Y92S-P7 Setup Tool Port Cover for the front panel is included with the ESED or ESED-B. Order this
Port Cover separately if the Port Cover on the front-panel Setup Tool port is lost or damaged. The
Waterproof Packing must be periodically replaced because it may deteriorate, shrink, or harden
depending on the operating environment.

Y92S-P7

p

Use the following procedure to replace the Setup Tool Port Cover for the front panel.

® Replacement Procedure

1 Open the Setup Tool Port Cover on the front panel.

2 Pull gently on the Setup Tool Port Cover to remove it from the
Digital Controller.

3 Insert the stopper on the Setup Tool Port Cover into the hole I
at the bottom of the port.

4 Make sure that the Setup Tool Port Cover is closed.
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A-1-6 Draw-out Jig

You can use a Draw-out Jig to remove the interior body of the Digital Controller from the case to per-
form maintenance without removing the terminal leads. Refer to 2-1-4 Drawing Out the Interior Body of

the Digital Controller to Replace It for the application method.

i 35.2—

® Y92F-58 (for E5CD)

103.4
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A-2 Current Transformer (CT)

A-2-1

Specifications

Item

Specifications

Model number E54-CT1 E54-CT3 E54-CT1L E54-CT3L
Max. continuous current | 50 A AC 120 AAC 50 AAC 120 AAC™
Dielectric strength 1,000 VAC (for 1 min) 1,500 VAC (1 min)

Vibration resistance 50 Hz, 98 m/s®

Weight Approx. 11.5 g Approx. 50 g Approx. 14 g Approx. 57 g
Accessories None Armature (2), Plug (2) | None None

*q The maximum continuous current of the E5[ID is 50 A.

A-2-2 Dimensions (Unit: mm)

e E54-CT1
Filler tf;j 8 dia 2.8
(epoxy) | | || 5:8dia. N
T | ; | Case ; lfS
25 25 B " ’/ i |
. @7
i Fl_l_ | _¢_| 10.5
|
T ‘Hm% T #mL
S Two, 3.5 dia.

S

i !
. 30—+
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* E54-CT1L

)

AL Cable (AWG18)

AW

11545

1SS
(€
<«

Shrinkable tube

. PBT
Case (PBT) Mark (yellow)

5.8 dia. Filler (epoxy)

e T |
<~ 40 44 —»L 0 L—

° | Two, 3.5 dia.
o | ¢ .
| | %
~—30 —| g
« E54-CT3 3
=]
- 0| 2.36 dia. 3
iller ~— 30— HHF 3
(epoxy) 12.0 dia. { ‘_g-:
i | i Case ‘ 9 3
[N L | E
3

40 x 40@} |
i * A
‘ |

~——40—~ 15— >
%
T g
8 ! g
AR
\ \ [ Two, M3 holes (depth: 4) 2
~— 30— 5
:
3
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* E54-CT3L

8 "7 304'1:l

| Il
1005 AN A N
Cable (AWG18)
‘ | Case (PBT)
| Filler (epoxy)
e

|

|

\

40 15 >

Two, M3 holes (depth: 4)
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A-3 USB-Serial Conversion Cable and
Conversion Cable mm

A USB-Serial Conversion Cable is used to connect the E5[ID to a computer. The E58-CIFQ2-E Con-
version Cable is also required to connect to the Setup Tool port on the front panel of the ESED or
E5SED-B. The following table lists the cables and ports that are used.

Connection port

Cable

Setup Tool port (card edge type) E58-CIFQ2 USB-Serial Conversion Cable

Setup Tool port (pin jack)

E58-CIFQ2 USB-Serial Conversion Cable and E58-CIFQ2-E Conversion
Cable

Refer to 2-5 Using the Setup Tool Port for the connection procedure.

A-3-1 Eb58-CIFQ2 USB-Serial Conversion Cable

® Specifications

Item

Specifications

Applicable OS

Windows XP, Vista, 7, 8, or 102

Applicable software

ES5CD/ESED: CX-Thermo Ver, 4.66 or higher
E5CD-B/E5ED-B: CX-Thermo Ver, 4.67 or higher

Applicable models

E5CB Series, E5CIC Series, E5LIC-T Series, and E5CID Series

USB interface rating

Conforms to USB Specification 2.0

DTE speed

38,400 bps

Connector
specifications

Computer end: USB (type A plug)
Digital Controller: Special serial connector

Power supply

Bus power (Supplied from USB host controller)

Power supply voltage

5VDC

Current consumption

450 mA max.

Output voltage

4.740.2 VDC (Supplied through USB-Serial Conversion Cable to the Digital
Controller.)

Output current

250 mA max. (Supplied through USB-Serial Conversion Cable to the Digital
Controller.)

Ambient temperature

0 to 55°C (with no condensation or icing)

Ambient humidity

10% to 80%

Storage temperature

—20 to 60°C (with no condensation or icing)

Storage humidity

10% to 80%

Altitude

2,000 m max.

Weight

Approx. 120 g

Windows is a registered trademark of Microsoft Corporation in the United States and other

countries.

*1 Use a high-power port for the USB port.
*2 CX-Thermo version 4.65 or higher runs on Windows 10.
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® Dimensions

(2,110 mm)

250 mm

[ °]

ST

I RD indicator f

263 mm | 1,510 mm

N

PWR indicator

SD indicator
LED Indicator Display
Indicator Color Status Meaning

PWR Green Lit. USB bus power is being supplied.
Not lit. USB bus power is not being supplied.

SD Yellow | Lit Sending data from USB-Serial Conversion Cable
Not lit Not sending data from USB-Serial Conversion Cable

RD Yellow | Lit Receiving data from the USB-Serial Conversion Cable
Not lit Not receiving data from the USB-Serial Conversion Cable

A-3-2 Eb58-CIFQ2-E Conversion Cable

® Specifications

Item

Specification

Applicable models

E5SEC/E5EC-B/ESAC/ESDC/ESGC Series, ESEC-T/ESAC-T Series, and

E5ED/E5ED-B

Connector
specifications

Digital Controller: 4-pin plug

E58-CIFQ2: Small special connector

Ambient temperature

0 to 55°C (with no condensation or icing)

Ambient humidity

10% to 80%

Storage temperature

—20 to 60°C (with no condensation or icing)

Storage humidity 10% to 80%
Altitude 2,000 m max.
Weight Approx. 60 g

® Dimensions

E58-CIFQ2-E Conversion Cable

| (1510 mm)

Note: Always use the E58-CIFQ2-E together with

the E58-CIFQ2.

Connected to the E58-CIFQ2 USB-Serial Conversion Cable

(2,110 mm)

250 mm

<]
?}

263 mm 1,510 mm

ES5CID Digital Temperature Controllers User’s Manual (H224)



A Appendices

A-4 Temperature Sensor for Packing
Machines

I
Type Name Model number and appearance Temperatur | Element Method | Class Protect_lve Terminal
e range type material form
Specialized | Sheathed E52-CAOOAO 0to 650°C | K(CA) Grounded | Class2 | ASTM316 | Prewired
Type for Thermocouple | D=1SO (0.75) |L lead
Packaging « i wires
Machines

A-4-1 Model Number Legend

The protective tubing length and lead length can be specified as shown below. Use the model number
legend to specify the model and inquire about delivery times and prices.

E52-CAO0 AD D=1 SO OOM

Code Element type

CA K

Protective tubing length L (cm)
Specify the tubing length in centimeters.
The following range of lengths is available.

saulyoepy Bunjoed 4oy Josuas ainjeladwa] -y

Diameter D Length L (cm)
1.0 6
1.0 12
10 . .3 to 100 .
(in centimeters, variable)
Code Terminal type
A Exposed lead wires
Code Terminal processing
Y Y-type crimp terminals for M3.0 A
F Ferrules

Code  |Protective tubing diameter D | Protective tubing structure

D=1 1mm Sheathed >
»

Code Application =
S Temperature Sensor for Packing Machines 8
)

P

Code Compensating conductor 5
1 Heat resistant (7 cores) g

2 Flexible and heat resistant (30 cores) ~
S

g

Lead wire length M (m) a

Specify the M length in meters.
Range: 0.5, 1, 2, or 0.5 to 12 (in meters, variable)

Example:

Element: K, protective tube length: 12 cm, exposed lead wires, Y-type crimp terminals for M3.0, protec-
tive tubing diameter: 1 cm, flexible and heat resistant, lead wire length: 2 m

E52-CA12AY D=1 S2 2M
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A-4-2 Dimensions

® Y-type crimp terminals for M3.0

Sleeve (PPS) Product label

Sheath (ASTM316L)"? Shrinkable tube (blue)

Y-type crimp terminals for M3.0

Mark tube (white)

N\

I
S1:55dia’g]
S2: 6.4 dia.01

S1:2.8 dia.
S2: 3.6 dia.
Lead wire™

# AN

1 +0.05 dia.

3045

L+3% 30 M+4%

® Ferrules

Sleeve (PPS)? Product label

N\

Sheath (ASTM316L)? Shrinkable tube (blue)

Ferrules

Red: +
Mark tube (white)

I

S$1:5.5 dia."3
S2:6.4 dia."91

# AN

1 +0.05 dia.

S1: 2.8 dia.
S2: 3.6 dia.

Lead wire™

White: —

305 (80)
L+3% 30 M4% 90+10
*1 Lead wires (compensating wires) (excluding Y-type crimp terminals and ferrules)
Heat-resistance model (0 to 200°C): PFA glass-wool sheath with stainless outer shield
Flexible, heat-resistance model (0 to 200°C): PFA glass-wool sheath with stainless outer shield
*2 Temperature range of sleeve: 0 to 260°C
*3 The sheath can be easily bent. Performance will not be adversely affected even if the sheath is bent

somewhat.

Do not bend the sheath beyond the following values.
Minimum bending radius: 2 mm

Bendable section: 8 mm or father from the end
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A-4-3 Mounting Brackets

Use the following brackets or the equivalent to mount a Temperature Sensor for Packaging Machines
to a hot plate.

Mbc:'::It(I:tg Application Manufacturer Model nhumber
(1) 1-mm-dia. protective Misumi Corporation Square Shims
tube bracket ASFCS-series
(2) Sleeve bracket (S1) Misumi Corporation Cable Clips
COPU3-20P
Digi-Key Cable Clamp
RPC1156-ND
Sleeve bracket (S2) Misumi Corporation Cable Clips
COPU4-20P
Digi-Key Cable Clamp
RPC1474-ND

Note: All of the above mounting brackets are SUS304.

saulyoepy Bunjoed 4oy Josuas ainjeladwa] -y
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A-5 Error Displays

When an error occurs, the error contents are shown on the No. 1 or the No. 2 display.
This section describes how to check error codes on the display, and the actions to be taken to remedy
the problems.

S.ERR Input Error

® Meaning

The input value has exceeded the control range. *
The input type setting is not correct.
The sensor is disconnected or shorted.
The sensor wiring is not correct.
The sensor is not wired.
* Control Range

Resistance thermometer, Temperature setting lower limit —20°C to temperature setting upper limit +20°C
thermocouple input: (Temperature setting lower limit —40°F to temperature setting upper limit +40°F)
ES1B input: Same as input indication range
Analog input: —5% to +105% of scaling range

Action

Check the wiring of inputs for miswiring, disconnections, and short-circuits and check the input type.
If no abnormality is found in the wiring and input type, turn the power OFF then back ON again.

If the display remains the same, the Digital Controller must be replaced. If the display is restored,
then the probable cause is electrical noise affecting the control system. Check for electrical noise.
Note: With resistance thermometer input, a break in the A, B, or B line is regarded as a disconnection.

Operation

After an error occurs, the error is displayed and the alarm outputs function as if the upper limit has
been exceeded.

It will also operate as if transfer output exceeded the upper limit. If an input error is assigned to a
control output or auxiliary output, the output will turn ON when the input error occurs.

If an input error is assigned to a control output or auxiliary output, the output will turn ON when the
input error occurs. The error message will appear in the display for the PV.

Note: The heating and cooling control outputs will turn OFF. When the manual MV, MV at stop, or MV at error
is set, the control output is determined by the set value.
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CoCh

Display Range Exceeded
Jaa4

® Meaning

Though this is not an error, it is displayed if the process value exceeds the display range when the

control range is larger than the display range.
The display ranges are shown below (with decimal points omitted).

e When less than -1,999: cccc
e When more than 9,999: 1232

® Operation

Control continues, allowing normal operation. The value will appear in the display for the PV.

Resistance thermometer input (Except for models with a
setting range of —199.9 to 500.0°C)

Thermocouple input (Except for models with a setting range of

—199.9 to 400.0°C)
ES1B — Control range—

S.ERR display Numeric display S.ERR display
Input indication rangej

Analog Input
¢ When display range < control range

Control range

Resistance thermometer input (Except for models with a
setting range of —1999. to 500.0°C)

Thermocouple input (Except for models with a setting range of
—199.9 to 400.0°C)

I—Control range ——

SERR display | ccc= display | Numeric display | S.ERR display

Input indication range

Analog Input
* When display range > control range

— Control range —

S.ERR display | cccc display Numeric display

3323 display

S.ERR display S.ERR display Numeric display S.ERR display

Input indication range

Input indication range|

-1999 < Display range* =* 9999

*The display range is shown in numbers with decimal points omitted.

-1999 «— Display range* —* 9999

c _:Il_jl_jl AD Converter Error

=i

® Meaning
There is an error in internal circuits.

® Action

First, turn the power OFF then back ON again. If the display remains the same, the Digital Controller
must be repaired. If the display is restored, then the probable cause is electrical noise affecting the

control system. Check for electrical noise.

® Operation

The control, auxiliary, and transfer outputs turn OFF. (A linear current output will be approx. 0 mA.)

ES5CID Digital Temperature Controllers User’s Manual (H224)

sAe|dsiqg Jou13 G-y

>




A Appendices

| l' l' Memory Error

Meaning
Internal memory operation is in error.

Action

First, turn the power OFF then back ON again. If the display remains the same, the Digital Controller
must be repaired. If the display is restored, then the probable cause is electrical noise affecting the
control system. Check for electrical noise.

Operation
The control, auxiliary, and transfer outputs turn OFF. (A linear current output will be approx. 0 mA.)

C C
:': :': I Current Value Exceeds

-

Meaning
This error is displayed when the heater current value exceeds 55.0 A.

Operation

Control continues, allowing normal operation. An error message is displayed when the following
items are displayed.

Heater current 1 value monitor

Leakage current 1 monitor

I~
-

HB Alarm
F’ ! HS Alarm

I‘~
™=

Meaning
If there is an HB or HS alarm, the relevant parameter will flash on the No. 1 display.

Operation

The relevant Heater Current 1 Value Monitor or Leakage Current 1 Monitor parameters in the
Operation or Adjustment Level will flash on the No. 1 display. However, control continues and
operation is normal.
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---- Ambient Temperature Monitor Out of Range

® Meaning
If the temperature is out of range for the Ambient Temperature Monitor parameter, ---- is displayed.
e If the temperature unit is °C, this error occurs when the ambient temperature is less than -30°C or

greater than 75°C.
e |f the temperature unit is °F, this error occurs when the ambient temperature is less than 10°F or

greater than 171°F.

@ Action
Make sure that the ambient temperature of the Digital Controller is within the rated range.
e The Controller is subjected to heat radiated from heating equipment.
* The Controller is subjected to direct sunlight.
* The Controller is subjected to icing or condensation.

® Operation
Control continues and operation is normal.

sAe|dsiqg Jou13 G-y
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A-6 Troubleshooting

Checking Problems

If the Digital Controller is not operating normally, check the following points before requesting repairs.
the problem persists, contact your OMRON representative for details on returning the product.

Timing Status Meaning Countermeasures Page
Turning Temperature error is Input type mismatch Check the sensor type and reset the input type correctly. | 4-12
ON the large. Thermometer is not Check the thermometer installation location and polarity | 2-10,
powerfor | Input error (S.Err display) | installed properly. and install correctly. 2-18
the first Communications are not | Non-recommended Make sure that the connected device is not faulty. *
time possible. adapter is being used.

During Overshooting ON/OFF control is Select PID control and perform auto-tuning. 4-24
operation | Undershooting enabled (default:
Hunting ON/OFF control
selected).
Control period is longer Shorten the control period. A shorter control period 4-15
compared with the speed | improves control performance, but a cycle of 20 ms
of rise and fall in minimum is recommended in consideration of the service
temperature. life of the relays.
Unsuitable PID constant | Setappropriate PID constants using either of the following | 4-24
methods.
e Execute AT (autotuning).
* Set PID constants individually using manual settings.
HS alarm operation fault | Use breeder resistance if the problem is due to leakage 4-41
current. Also investigate the errors detected by the HS
alarm function.
The power supply to the | During tuning,* ensure that the power for the load (e.g.,
load (e.g., heater) was heater) is ON. Otherwise, the correct tuning result cannot
turned ON or OFF during | be calculated and optimal control will not be possible.
tuning. *  “Tuning” refers to the following functions: AT, adaptive
control, automatic filter adjustment, and water-cooling
output adjustment.
Temperature is not rising | Specified operation is Select either forward or reverse operation depending on 4-15
unsuitable for required the required control. Reverse operation is used for heating
control (default: Reverse | operations.
operation).
Heater is burnt out or Check whether heater burnout or deterioration have 4-38
deteriorated. occurred. Also investigate the errors detected by the
heater burnout alarm.
Insufficient heater Check whether the heater's heating capacity is sufficient. | ---
capacity
Cooling system in Check whether a cooling system is operating. ---
operation.
Peripheral devices have | Set the heating prevention temperature setting to a value | ---
heat prevention device higher than the set temperature of the Digital Controller.
operating.
The AT Execute/Cancel ON/OFF control is Set the PID ON/OFF parameter to PID. 6-43
parameter (AE) is not enabled.
displayed. The Controller is stopped. | Set the RUN/STOP parameter to RUN. 6-12
The Alarm 1 Type The Auxiliary Output 1 Set the Auxiliary Output 1 Assignment parameter to Alarm | 6-82

parameter (ALE {) is not
displayed.

Assignment parameter is
set to a heater alarm for a
Controller with heater
burnout detection.

1. The default setting is for a heater alarm (HA).

* Refer to the E5/ /D Digital Controllers Communications Manual (Cat. No. H225) for details.
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Timing Status Meaning Countermeasures Page
During Output will not turn ON Set to STOP (default: Set the RUN/STOP mode to RUN. If STOP is lit on the 5-36
operation RUN) display, control is stopped.

(continued) Specified operation is Select either forward or reverse operation depending on 4-15
unsuitable for required the required control. Reverse operation is used for heating
control (default: Reverse | operations.
operation).
A high hysteresis is set Set a suitable value for the hysteresis. 4-21
for ON/OFF operation
(default: 1.0°C)
The specified power is The output will not turn ON while the Digital Controller is
not being supplied from being operated with power supplied through the
the terminals. USB-Serial Conversion Cable. Supply the specified power
from the terminals.
Digital Controller will not | Set to STOP (default: Set the RUN/STOP mode to RUN. If STOP is lit on the 5-36
operate RUN) display, control is stopped.
Temperature error is Thermometer has burnt Check whether the thermometer has burnt out or
large out or short-circuited. short-circuited.
Input error (S.err display) | Thermometer lead wires | Wire the lead wires and power lines in separate conduits, | ---
and power lines are in the | or wire them using a more direct path.
same conduit, causing
noise from the power
lines (generally, display
values will be unstable).
Connection between the | Connect the thermocouple’s lead wires directly, or
Digital Controller and connect compensating conductors that are suitable for the
thermocouple is using thermocouple.
copper wires.
Installation location of Make sure that the location that is being measured with
thermometer is the temperature sensor is suitable.
unsuitable.
Input shift is not set Set a suitable input shift. If input shift is not required, set | 5-25
correctly (default: 0.0°C) | the input shift value to 0.0.
Keys will not operate Setting change protect is | Turn OFF setting change protect. 5-43
ON.
Cannot shift levels Operations limited due to | Set the operation/adjustment protect, initial 5-44
protection. setting/communications protect, and setting change
protect values as required.
After long Control is unstable Terminal screws may be | Retighten terminal screws to a torque of 0.43 to 0.58 N-m. | 2-25
service life loose.
The internal components | The Digital Controller's internal electrolytic capacitor
have reached the end of | depends on the ambient temperature, and load rate. The
their service life. structural life depends on the ambient environment
(shock, vibration). The life expectancy of the output relays
varies greatly with the switching capacity and other
switching conditions. Always use the output relays within
their rated load and electrical life expectancy. If an output
relay is used beyond its life expectancy, its contacts may
become welded or burned. Replace the Digital Controller
and all other Digital Controllers purchased in the same
time period.
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Symptom: Cannot Communicate or a Communications Error Occurs

Meaning

Countermeasures

The communications wiring is not correct.

Correct the wiring.

The communications line has become
disconnected.

Connect the communications line securely and tighten the screws.

The communications cable is broken.

Replace the cable.

The communications cable is too long.

The total cable length for RS-485 is 500 m max.

The wrong communications cable has
been used.

Use shielded twisted-pair cable for the communications cable. For
detailed wire specifications, refer to 2-2-5 Precautions when Wiring.

More than the specified number of
communications devices are connected to
the same communications path.

When 1:N communications are used, a maximum of 32 nodes may be
connected, including the host node.

An end node has not been set at each end
of the communications line.

Set or connect terminating resistance at each end of the line. If the ESLID
is the end node, 120-Q (1/2-W) terminating resistance is used. Be sure
that the combined resistance with the host device is 54 Q minimum.

The specified power supply voltage is not
being supplied to the Digital Controller.

Supply the specified power supply voltage.

The specified power supply voltage is not
being supplied to an Interface Converter
(such as the K3SC).

Supply the specified power supply voltage.

The same baud rate and communications
method are not being used by all of the
Digital Controllers, host devices, and other

devices on the same communications line.

Set the same values for the baud rate, protocol, data length, stop bits, and
parity on all nodes.

The unit number specified in the
command frame is different from the unit
number set by the Digital Controller.

Use the same unit number.

The same unit number as the Digital
Controller is being used for another node
on the same communications line.

Set each unit number for only one node.

There is a mistake in programming the
host device.

Use a line monitor to check the commands. Check operation using a
sample program.

The host device is detecting the absence
of a response as an error before it
receives the response from the Digital
Controller.

Shorten the send data wait time in the Digital Controller or increase the
response wait time in the host device.

The host device is detecting the absence
of a response as an error after
broadcasting a command.

The Digital Controller does not return responses for broadcast commands.

The host device sent another command
before receiving a response from the
Digital Controller.

The response must always be read after sending a command (except for
broadcast commands).

The host device sent the next command
too soon after receiving a response from
the Digital Controller.

After receiving a response, wait at least 2 ms before sending the next
command.

The communications line became
unstable when Digital Controller power
was turned ON or interrupted, and the
host device read the unstable status as
data.

Initialize the reception buffer in the host device before sending the first
command and after turning OFF the power to the Digital Con
troller.

The communications data was corrupted
from noise from the environment.

Try using a slower baud rate.

Separate the communications cable from the source of noise.

Use a shielded, twisted-pair cable for the communications cable.

Use as short a communications cable as possible, and do not lay or loop
extra cable.

To prevent inductive noise, do not run the communications cable parallel
to a power line.

If noise countermeasures are difficult to implement, use an Optical
Interface.

*  Refer to the E5/ /D Digital Controllers Communications Manual (Cat. No. H225) for details on errors.
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A-7 Parameter Operation Lists

A Appendices

A-7-1 Operation Level
Parameters Characters Setting (monitor) value Display Default | Unit
Process Value Temperature: According to indication range for each EU
sensor.
Analog: Scaling lower limit
—5% FS to Scaling upper limit +5% FS
Set Point SP lower limit to SP upper limit 0 EU
Multi-SP Set Point M-5P Oto7 0 None
Selection
Set Point During SP Ramp | 5F-M SP lower limit to SP upper limit EU
Heater Current 1 Value CEd 0.0 to 55.0 A
Monitor
Leakage Current 1 Monitor | LLR { 0.0 to 55.0 A
Program Start PRSE RSET, STRT RSEE, 5ERE | RSET | None
Soak Time Remain HER 0 to 9999 s, min,
orh
RUN/STOP F-5 RUN/STOP RUN, SEaP | Run None
Alarm Value 1 AL-1 All alarms except for MV absolute-value upper-limit or 0 EU
lower-limit alarms: —1,999 to 9,999
MV absolute-value upper-limit or lower-limit alarms: —-199.9 0.0 %
t0 999.9
Alarm Value Upper Limit 1 | AL {H -1,999 to 9,999 0 EU
Alarm Value Lower Limit 1 | AL L -1,999 to 9,999 0 EU
Alarm Value 2 AL -2 All alarms except for MV absolute-value upper-limit or 0 EU
lower-limit alarms: —1,999 to 9,999
MV absolute-value upper-limit or lower-limit alarms: —199.9 0.0 %
t0 999.9
Alarm Value Upper Limit 2 | ALZH -1,999 to 9,999 0 EU
Alarm Value Lower Limit2 | ALZL —-1,999 to 9,999 0 EU
Alarm Value 3 AL-3 All alarms except for MV absolute-value upper-limit or 0 EU
lower-limit alarms: —1,999 to 9,999
MV absolute-value upper-limit or lower-limit alarms: —199.9 0.0 %
t0 999.9
Alarm Value Upper Limit 3 | AL IH —-1,999 to 9,999 0 EU
Alarm Value Lower Limit 3 | AL 3L —1,999 to 9,999 0 EU
Alarm Value 4 AL -4 All alarms except for MV absolute-value upper-limit or 0 EU
lower-limit alarms: —1,999 to 9,999
MV absolute-value upper-limit or lower-limit alarms: —199.9 0.0 %
t0 999.9
Alarm Value Upper Limit 4 | AL YH -1,999 to 9,999 0 EU
Alarm Value Lower Limit 4 | AL YL -1,999 to 9,999 0 EU
MV Monitor (Heating) o -5.0 to 105.5 (standard) %
0.0 to 105.0 (heating/cooling)
MV Monitor (Cooling) L-a 0.0to 105.0 %
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A-7-2 Adjustment Level

Parameters Characters Setting (monitor) value Display Default Unit
Adjustment Level LA
Display
AT Execute/Cancel At OFF, AT Cancel ofF, Ak-2, OFF None
AT-2: 100%AT Execute AE- 1
AT-1: 40%AT Execute”'
Communications MWk OFF, ON oFF, ol OFF None
Writing
Heater Current 1 Value | [k { 0.0to 55.0 A
Monitor
Heater Burnout Hb i 0.0 t0 50.0 0.0 A
Detection 1
Leakage Current 1 LLR 0.0to 55.0 A
Monitor
HS Alarm 1 HS ! 0.0 t0 50.0 50.0 A
SPO SP-0 SP lower limit to SP upper limit 0 EU
SP 1 SP- 1 SP lower limit to SP upper limit 0 EU
SP2 SP-2 SP lower limit to SP upper limit 0 EU
SP 3 SP-3 SP lower limit to SP upper limit 0 EU
SP 4 GP-Y SP lower limit to SP upper limit 0 EU
SP5 SF-5 SP lower limit to SP upper limit 0 EU
SP6 SF-6 SP lower limit to SP upper limit 0 EU
SP7 SP-1 SP lower limit to SP upper limit 0 EU
Process Value Input CNG Temperature input: —199.9 to 999.9 0.0 °C or °F
Shift Analog input: —1,999 to 9,999 0 EU
Process Value Slope CNRE 0.001 to 9.999 1.000 None
Coefficient
Automatic Filter FA OFF, ON ofF, aN OFF None
Adjustment
Input Digital Filter LN 0.0 t0 999.9 0.0 Seconds
PID Update (Adaptive | A-L OFF, ON oFF, ol OFF None
Control)
Water-cooling Output | W-HE OFF, ON ofF, ol OFF None
Adjustment
Water-cooling W-CL Water-cooling proportional band decrease 1.4 °Cor°F
Proportional Band threshold + 0.1 to 200.0
Increase Threshold
Water-cooling W -l 0 to Water-cooling proportional band increase 0.6 °C or °F
Proportional Band threshold - 0.1
Decrease Threshold
Proportional Band P Temperature input: 0.1 to 999.9 8.0 °C
14.4 °F
Analog input: 0.1 to 999.9 10.0 %FS
Integral Time C Integral/Derivative Time Unit of 1 s: 0 to 9,999 233 Seconds
Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 233.0
Derivative Time d Integral/Derivative Time Unit of 1 s: 0 to 9,999 40 Seconds
Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 40.0
Proportional Band L-F Temperature input: 0.1 to 999.9 8.0 °C
(Cooling) 14.4 °F
Analog input: 0.1 to 999.9 10.0 %FS
Integral Time (Cooling) | L-= Integral/Derivative Time Unit of 1 s: 0 to 9,999 233 Seconds
Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 233.0
Derivative Time L-d Integral/Derivative Time Unit of 1 s: 0 to 9,999 40 Seconds
(Cooling) Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 40.0
SP Response SP-F 0.1 t0 999.9 8.0 °C
Proportional Band 14.4 oF
SP Response Integral | 57-C Integral/Derivative Time Unit of 1 s: 0 t0 9,999 233 Seconds
Time Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 233.0
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Parameters Characters Setting (monitor) value Display Default Unit
SP Response SP-d Integral/Derivative Time Unit of 1 s: 0 to 9,999 40 Seconds
Derivative Time Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 40.0
SP Response SP-N 0 to 9999 0 None
Coefficient Number
Disturbance d-F 0.1 10 999.9 8.0 °C
Proportional Band 14.4 oF
Disturbance Integral d-C Integral/Derivative Time Unit of 1 s: 0 to 9,999 233 Seconds
Time Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 233.0
Disturbance Derivative | d-d Integral/Derivative Time Unit of 1 s: 0 to 9,999 40 Seconds
Time Integral/Derivative Time Unit of 0.1 s: 0.0 to 999.9 40.0
Dead Band L-dh Temperature input: —199.9 to 999.9 0.0 °C or °F
Analog input: —19.99 to 99.99 0.00 %FS
Manual Reset Value af-F 0.0 to 100.0 50.0 %
Hysteresis (Heating) HY5 Temperature input: 0.1 to 999.9 1.0 °C
1.8 °F
Analog input: 0.01 to 99.99 0.10 %FS
Hysteresis (Cooling) CHYS Temperature input: 0.1 to 999.9 1.0 °C
1.8 °F
Analog input: 0.01 to 99.99 0.10 %FS
Soak Time SofRl 1 to 9999 1 min, h, ors
Wait Band WE-h Temperature input: OFF or 0.1 to 999.9 off, 0 lto OFF °Cor°F
9995
Analog input: OFF, 0.01 to 99.99 aofF, 00 1to | OFF %FS
9989
MV at Stop My-5 Standard: -5.0 to 105.0 0.0 %
Heating/cooling: —105.0 to 105.0
MV at PV Error My -E Same as the MV at Stop parameter. 0.0 %
SP Ramp Set Value SPRE OFF, 1 to 9,999 ofF, Ito OFF EU/s,
9958 EU/min,
EU/h
SP Ramp Fall Value SPRL SAME, OFF, or 1 to 9,999 SAME, aFF, | SAME EU/s,
{to 9959 EU/min,
EU/h
MV Upper Limit ol -H Standard control: MV lower limit + 0.1 to 105.0 100.0 %
Heating/cooling control: 0.0 to 105.0
MV Lower Limit al -L Standard control: —5.0 to MV upper limit — 0.1 0.0 %
Heating/cooling control: —105.0 to 0.0 -100.0
MV Change Rate Limit | of'L 0.0 to 100.0 0.0 %ls
(0.0: MV Change Rate Limit Disabled)
Extraction of Square SHRP 0.0 to 100.0 0.0 %
Root Low-cut Point
Work Bit * ON Delay Wi to HaN 0 to 9999 0 Seconds
X
Work Bit * OFF Delay | W { to 8aF 0 to 9999 0 Seconds
X
Communications PLLM 0 to 9999 ms
Monitor
*1  This parameter is not displayed for heating/cooling control.
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A-7-3 Initial Setting Level
Parameters Characters Setting (monitor) value Display Default Unit
Input Type CN-E Temperature | 0: Pt100 5 None
input 1: Pt100
2: Pt100
3: JP100
4: JPt100
5:K
6: K
7:J
8:J
9T
10: T
11: E
12:L
13: U
14: U
15: N
16: R
17: 8
18: B
19: C/W
20: PLII
21:10to 70°C
22: 60 to 120°C
23: 115 to 165°C
24: 140 to 260°C
Analog input | 25: 4 to 20 mA 5 None
26: 0to 20 mA
27:1to5V
28:0to5V
29:0to 10V
Scaling Upper Limit CN-H Scaling lower limit + 1 to 9,999 100 None
Scaling Lower Limit CN-L —-1,999 to scaling upper limit —1 0 None
Decimal Point dFf 0to3 0 None
Temperature Unit -u °C, °F L F °C None
SP Upper Limit SL-H Temperature input: SP lower limit + 1 to Input setting 1300 EU
range upper limit
Analog input: SP lower limit + 1 to scaling upper limit 100
SP Lower Limit SL-L Temperature input: Input setting range lower limit to -200 EU
SP upper limit — 1
Analog input: Scaling lower limit to SP upper limit — 0
1
PID ON/OFF CNEL ON/OFF 2-PID alaF, PCd 2-PID None
control
Standard or S-HL Standard or heating/cooling SENd, H-L Standard None
Heating/Cooling
Adaptive Control AdPE OFF: Disabled oFF, FCX, OFF None
FIX: Fixed LNFa, Aliko
INFO: Notification
AUTO: Automatic update
Model Creation PV M-Py 0.00 to 99.99 0.00 %FS
Amplitude
Model Creation MV M-rMy 0.0 to 100.0 0.0 %FS
Amplitude
Model Creation ON M-oN 0 to 9999 0 -
Time
Model Creation OFF M-aF 0 to 9999 0
Time
Program Pattern PERN OFF, STOP, CONT ofF, Skaf, OFF None
Cal
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Parameters Characters Setting (monitor) value Display Default Unit
Control Period Lr 0.1,0.2, 0.5, 0or 1 to 99 0.4,02,05, 1 | Relay Seconds
(Heating) to 95 output: 20

Voltage
output (for
driving
SSR): 2
Control Period L-LF 0.1,0.2,0.5,0r 1 to 99 G.14,02,05, 1 | Relay Seconds
(Cooling) to 99 output: 20
Voltage
output (for
driving
SSR): 2
Direct/Reverse aREV Reverse operation, direct operation af-R, aR-d Reverse None
Operation operation
Alarm 1Type ALE 0: Alarm function OFF 2 None
1: Upper and lower-limit alarm
2: Upper-limit alarm
3: Lower-limit alarm
4: Upper and lower-limit range alarm
5: Upper- and lower-limit alarm with standby

sequence

Upper-limit alarm with standby sequence

Lower-limit alarm with standby sequence

Absolute-value upper-limit alarm

Absolute-value lower-limit alarm

0: Absolute-value upper-limit alarm with standby
sequence

11: Absolute-value lower-limit alarm with standby

sequence

12: LBA (Loop Burnout Alarm)

13: PV change rate alarm

14: SP absolute-value upper-limit alarm

15: SP absolute-value lower-limit alarm

16: MV absolute-value upper-limit alarm

17: MV absolute-value lower-limit alarm

0N

sisi uonesadQ Je1oweled /-y

Alarm 1 Hysteresis ALH Temperature input: 0.1 to 999.9 for all alarms except 0.2 °C
for MV absolute-value upper-limit or MV lower-limit 0.4 °F
alarms
Analog input: 0.01 to 99.99 for all alarms except for 0.02 %FS
MV absolute-value upper-limit or MV lower-limit
alarms A
0.01 to 99.99 for MV absolute-value upper-limit or 0.50 %
MV lower-limit alarms
Alarm 2 Type ALEC Same as Alarm 1 Type except that 12 (LBA) cannot 2 None :f‘
be set. &b
Alarm 2 Hysteresis ALHZ Temperature input: 0.1 to 999.9 for all alarms except 0.2 °C 5.
for MV absolute-value upper-limit or MV lower-limit 0.4 °F o
alarms ®
Analog input: 0.01 to 99.99 for all alarms except for 0.02 %FS §
MV absolute-value upper-limit or MV lower-limit "3
alarms o
0.01 to 99.99 for MV absolute-value upper-limit or 0.50 % e
MV lower-limit alarms
Alarm 3 Type ALES Same as Alarm 1 Type except that 12 (LBA) cannot 2 None
be set.
Alarm 3 Hysteresis ALHT Temperature input: 0.1 to 999.9 for all alarms except 0.2 °C
for MV absolute-value upper-limit or MV lower-limit 0.4 °F
alarms
Analog input: 0.01 to 99.99 for all alarms except for 0.02 %FS
MV absolute-value upper-limit or MV lower-limit
alarms
0.01 to 99.99 for MV absolute-value upper-limit or 0.50 %
MV lower-limit alarms
Alarm 4 Type ALEY Same as Alarm 1 Type except that 12 (LBA) cannot 2 None
be set.
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Parameters Characters Setting (monitor) value Display Default Unit
Alarm 4 Hysteresis ALHY Temperature input: 0.1 to 999.9 for all alarms except 0.2 °C
for MV absolute-value upper-limit or MV lower-limit 0.4 °F
alarms
Analog input: 0.01 to 99.99 for all alarms except for 0.02 %FS
MV absolute-value upper-limit or MV lower-limit
alarms
0.01 to 99.99 for MV absolute-value upper-limit or 0.50 %
MV lower-limit alarms
Control Output 1 Signal | o {5t 4-20: 4-20 mA 4-2a, 0-2i | 4-20 None
0-20: 0-20 mA
Transfer Output Signal | ERSE 4-20: 4-20 mA Y-24, (-5 | OFF None
m 1-5:1-5V
Transfer Output Type ER-E OFF: OFF ofF
m SP: Set point 5P
SP-M: Ramp set point S5P-M
PV: Process value Py
MV: MV (heating) My
CMV: MV (cooling) (Supported only for C-My
heating/cooling control.)
Transfer Output Upper | EF-H *5 *5 *5
Limit [
Transfer Output Lower | ER-L *5 *5 *5
Limit|[SS
Event Input Ev-i NONE: None NalNE MSPO None
Assignment 1 STOP: RUN/STOP Staf
MANU: Auto/Manual Switch MANL
PRST: Program Start ™! PRSE
DRS: Invert Direct/Reverse Operation dR5
NONE: None NaNE
AT-2: 100% AT Execute/Cancel Ak-2
AT-1: 40% AT Execute/Cancel 2 AE- i
WTPT: Setting Change Enable/Disable nEPE
Communications Writing Enable/Disable (Communi- | {MiE
cations must be supported.)
LAT: Alarm Latch Cancel LAE
MSPO: Multi-SP No. switching bit 0 MSPO
MSP1: Multi-SP No. switching bit 1 MSFP
MSP2: Multi-SP No. switching bit 2 MSPZ
RUN: STOP/RUN RLN
A-UD: PID Update (Adaptive Control) A-Ud
FA: Automatic Filter Adjustment FAR
W-HT: Water-cooling Output Adjustment W-HE
Event Input Ev-2 Same as Event Input Assignment 1. Same as STOP None
Assignment 2 Event Input
Assignment 1.
Event Input Ev-3 Same as Event Input Assignment 1. Same as NONE None
Assignment 3 Event Input
Assignment 1.
Event Input EVv-Y Same as Event Input Assignment 1. Same as NONE None
Assignment 4 Event Input
Assignment 1.
Event Input Ev-5 Same as Event Input Assignment 1. Same as NONE None
Assignment 5 Event Input
Assignment 1.
Event Input Ev-G Same as Event Input Assignment 1. Same as NONE None
Assignment 6 Event Input
Assignment 1.
Extraction of Square SER OFF: ON ofF, oN OFF(0) None

Root Enable
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Parameters Characters Setting (monitor) value Display Default Unit
Operation After Power | F-al CONT: Continue CaNE CONT None
ON STOP: Stop SkaP

MANU: Manual MANL
Bar Display Data hAR OFF: Nothing displayed. off MV™3
MV: MV (heating) My
C-MV: MV (cooling) L-My
CT-1: Heater current 1 -1
Bar Display Scaling hARH -199.9 10 999.9 100.0™4 e For MV
Upper Limit (heating)
or MV
(cooling):
o,
Bar Display Scaling hARL -199.9 10 999.9 0.0 -/OFor
Lower Limit
heater
current: A
Move to Advanced AMar -1,999 to 9,999 0 None
function Setting Level

*1 PRST (Program Start) can be set even when the Program Pattern parameter is set to OFF, but the
function will be disabled.

*2 This function can be set for heating/cooling control, but the function will be disabled.

*3  The default value for the E5OD-0-800 is L £ - | (Heater current 1).

*4  The default value for the E5OD-0-800 is 50.0.

*5
Default3.1

Transfer output type Setting (monitor) range (transfer output upper/lower Unit >
limits) :
Set Point SP lower limit to SP upper limit SP upper limit/lower limit EU %
Set Point During SP SP lower limit to SP upper limit SP upper limit/lower limit EU g
Ramp o
PV Temperature input: Input setting range Input setting range upper/lower EU 5
lower limit to Input setting range upper limit | limit E
Analog input: Scaling lower limit to Scaling | Scaling upper/lower limit =
upper limit S
MV (Heating) Standard: -5.0 to 105.0 100.0/0.0 % 5
Heating/cooling: 0.0 to 105.0 @

MV (Cooling) 0.0 to 105.0 100.0/0.0 %

>

*3.1 Initialized when the transfer output type is changed.
Initialized if the input type, temperature unit, scaling upper/lower limit, or SP upper/lower limit is
changed when the transfer output type is SP, ramp SP, or PV.
(When initialized by the initializing settings, it is initialized to 100.0/0.0.)

[onaT Bumes [emu| €-/-v
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A-7-4 Manual Control Level

Parameters

Setting (monitor) value

Default

Unit

Manual MV

-5.0 to 105.0 (standard)
~105.0 to 105.0 (heating/cooling)”

*

0.0

%

*  When the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV lower limit to the MV upper

limit.

A-7-5 Monitor/Setting Item Level

The contents displayed vary depending on the Monitor/Setting 1 to 5 (advanced function setting

level) setting.

A-7-6 Advanced Function Setting Level

Parameters Characters Setting (monitor) value Display Default Unit
Parameter Initialization | CN. OFF, FACT ofF, FACE OFF None
Number of Multi-SP MePU OFF,2t0 8 ofF,Ztof OFF None
Points
SP Ramp Time Unit SPRU S: EU/second S MH M None

M: EU/minute

H: EU/hour
Standby Sequence RESE Condition A, condition B A b Condition A | None
Reset
Auxiliary Output 1 Sk N N-O: Close in alarm N-a, N-L N-O None
Open in Alarm N-C: Open in alarm
Auxiliary Output 2 ShIN N-O: Close in alarm N-g, N-L N-O None
Open in Alarm N-C: Open in alarm
Aucxiliary Output 3 ShLIN N-O: Close in alarm N-g, N-[ N-O None
Open in Alarm N-C: Open in alarm
Auxiliary Output 4 ShHYN N-O: Close in alarm N-a, N-T N-O None
Open in Alarm N-C: Open in alarm
HB ON/OFF Hal OFF, ON aofF, aN ON None
Heater Burnout Latch Hhal OFF, ON ofF, oN OFF None
Heater Burnout HbLH 0.1 to 50.0 0.1 A
Hysteresis
o ALFR 0.00 to 1.00 0.65 None
Integral/Derivative todl 1, 0.1 Ol 1 Second
Time Unit
AT Calculated Gain AE-0 0.1t0 10.0 0.8 None
AT Hysteresis AEL-H Temperature input: 0.1 to 999.9 0.8 °C

1.4 °F

Analog input: 0.01 to 9.99 0.20 %FS
Limit Cycle MV LLMA 5.0 to 50.0 20.0 %
Amplitude
Moving Average Count | MAY OFF, 2, 4, 8, 16, or 32 OFF™ Times
Automatic Display REE OFF, 1 to 99 ofF, {1059 | OFF Second
Return Time
Display Brightness hRLOE 1t03 3 None
Alarm 1 Latch AiLE OFF, ON ofF, aN OFF None
Alarm 2 Latch AcLE OFF, ON ofF, aN OFF None
Alarm 3 Latch R3LE OFF, ON afF, aN OFF None
Alarm 4 Latch AHLE OFF, ON aofF, aN OFF None
Move to Protect Level | PRLE 110 30 3 Second
Time
Cold Junction Cul OFF, ON ofF, oN ON None
Compensation Method
Alarm 1 ON Delay A laN 0 to 999 (0: ON delay disabled) 0 Second
Alarm 2 ON Delay AdaN 0 to 999 (0: ON delay disabled) 0 Second

A-30
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Parameters Characters Setting (monitor) value Display Default Unit
Alarm 3 ON Delay AdaN 0 to 999 (0: ON delay disabled) 0 Second
Alarm 4 ON Delay A4al 0 to 999 (0: ON delay disabled) 0 Second
Alarm 1 OFF Delay AlaF 0 to 999 (0: OFF delay disabled) 0 Second
Alarm 2 OFF Delay AcaF 0 to 999 (0: OFF delay disabled) 0 Second
Alarm 3 OFF Delay Aok 0 to 999 (0: OFF delay disabled) 0 Second
Alarm 4 OFF Delay AYaF 0 to 999 (0: OFF delay disabled) 0 Second
Manual Output Method | MAN HOLD or INIT Hald, CNCE HOLD None
Manual MV Initial MARN -5.0 to 105.0 for standard control ! 0.0 %
Value -105.0 to 105.0 for heating/cooling control ™
RT RE OFF, ON off, alN OFF None
HS Alarm Use H5U OFF, ON ofF, ol ON None
HS Alarm Latch H5L OFF, ON ofF, oN OFF None
HS Alarm Hysteresis HSH 0.1t0 50.0 0.1 A
LBA Detection Time LuR 0 to 9999 (0: LBA function disabled) 0 Second
LBA Level LBAL Temperature input: 0.1 to 999.9 8.0 °C

14.4 °F
Analog input: 0.01 to 99.99 10.00 %FS
LBA Band LbAL Temperature input: 0.0 to 999.9 3.0 °C
54 °F
Analog input: 0.00 to 99.99 0.20 %FS
Control Output 1 ot * Relay Output or Voltage Output (for Driving SSR) " 0 None
Assignment NONE: None NGNE
O: Control output (heating) a
C-O: Control output (cooling) L-a
ALM1: Alarm 1 ALM
ALM2: Alarm 2 ALme
ALM3: Alarm 3 ALM3
ALM4: Alarm 4 ALMH
HA: Heater alarm (HB + HS) HR
HB: Heater burnout alarm (HB) Hb
HS: Heater short alarm (HS) HS
S.ERR: Input error SERR
NONE: None NaN
P.END: Program End output "2 PENd
RUN: RUN output RUN
ALM: Integrated alarm ALM
WR1: Work bit 1 "3 WR
WR2: Work bit 2 WRe
WR3: Work bit 3 W3
WR4: Work bit 4 "3 WA
WR5: Work bit 5 "3 WR'S
WR6: Work bit 6 " WRb
WR?7: Work bit 7 3 WRTH
WR8: Work bit 8 3 WRE
* For Linear Current Output "
NONE : Not assigned. NaNE
O: Control output (heating) a
C-O: Control output (cooling) L-a
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Parameters Characters Setting (monitor) value Display Default Unit
Control Output 2 alikd Same as for the Control Output 1 Assignment Same as for | NONE None
Assignment parameter except for the setting (monitor) value the Control

marked with "2, Output 1
Assignment
parameter
except for the
setting
(monitor)
value marked
with 2,
Auxiliary Output 1 Sub ! NONE: None NaNE ALM1 None
Assignment O: Control output (heating) a *Digital
C-O: Control output (cooling) L-a antrollers
D without HB
ALM1: Alarm 1 ALM and HS
ALM2: Alarm 2 ALMS alarm
ALMS3: Alarm 3 ALM3 detection:
ALM4: Alarm 4 ALm HA
HA: Heater alarm (HB + HS) HA
HB: Heater burnout alarm (HB) Hb
HS: Heater short alarm (HS) HS
S.ERR: Input error SERR
NONE: None NaNE
P.END: Program end output 2 PEND
RUN: RUN output RLN
ALM: Integrated alarm ALM
WR1: Work bit 1 3 WR
WR2: Work bit 2 "3 WRE
WR3: Work bit 3 3 WR3
WR4: Work bit 4 "3 WRH
WRS5: Work bit 5 3 WRS
WR6: Work bit 6 3 WRb
WR?7: Work bit 7 3 R
WR8: Work bit 8 3 WRE
Auxiliary Output 2 SUhd Same as the Auxiliary Output 1 Assignment Same as the | ALM2 None
Assignment parameter. Auxiliary
Output 1
Assignment
parameter.
Auxiliary Output 3 Suk3 Same as the Auxiliary Output 1 Assignment Same as the | ALM3 None
Assignment parameter. Auxiliary
Qutput 1
Assignment
parameter.
Auxiliary Output 4 SubY Same as the Auxiliary Output 1 Assignment Same as the | ALM4 None
Assignment parameter. Auxiliary
Qutput 1
Assignment
parameter.
Integrated Alarm ALMA 0 to 255 49 None
Assignment Alarm 1: +1
Alarm 2: +2
Alarm 3: +4
Alarm 4: +8
HB alarm: +16
HS alarm: +32
Input error: +64
+128: (Not used)
Soak Time Unit E-U M: Minutes M H, 5 M None
H: Hours
S: Seconds
Alarm SP Selection ALSF SP-M: Ramp set point SP-M, 5P SP-M None
SP: Set point
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Parameters

Characters

Setting (monitor) value

Display

Default

Unit

Manual MV Limit
Enable

MO
I

OFF, ON

aFF, aN

OFF

None

PV Rate of Change
Calculation Period

VRP

1 to 999

20 (19)

Sampling
period

Heating/Cooling
Tuning Method

0: Same as heating control
1: Linear

2: Air cooling

3: Water cooling

0

None

Minimum Output
ON/OFF Band

0.0t0 50.0

1.0

%

PF Setting

OFF: OFF

RUN: RUN

STOP: STOP

R-S: RUN/STOP

AT-2: 100% AT execute/cancel

AT-1: 40% AT execute/cancel

LAT: Alarm Latch Cancel

A-M: Auto/manual

PFDP: Monitor/setting item

SHFT: Digit Shift Key

A-UD: PID Update (Adaptive Control)
FA: Automatic Filter Adjustment
W-HT: Water-cooling Output Adjustment

GFF
HIN
moov

Staf
-5

AL-2
AL- 1
LAE

A-M
PFdP
SHFE
A-ud
FR

W-HE

SHFT

None

Monitor/Setting ltem 1

PFd |

o

: Disabled

: PV/SP/Multi-SP

: PV/SP/MV (Heating)

: PV/SP/Soak time remain

: Proportional band (P)

- Integral time (1)

: Derivative time (D)

: Alarm value 1

: Alarm value upper limit 1

: Alarm value lower limit 1

10: Alarm value 2

11: Alarm value upper limit 2
12: Alarm value lower limit 2

13: Alarm value 3

14: Alarm value upper limit 3
15: Alarm value lower limit 3
16: Alarm value 4

17: Alarm value upper limit 4
18: Alarm value lower limit 4
19: PV/SP/Internal SP

20: PV/SP/Alarm value 1

21: Proportional Band (Cooling) (C-P)
22: Integral Time (Cooling) (C-I)
23: Derivative Time (Cooling) (C-D)
24: PV/SP/MV (Cooling)

O© ONOOAWN—=

None

Monitor/Setting ltem 2

PRd

Same as Monitor/Setting Item 1.

None

Monitor/Setting ltem 3

PFd3

Same as Monitor/Setting Iltem 1.

None

Monitor/Setting Item 4

PFdY

Same as Monitor/Setting Item 1.

None

Monitor/Setting ltem 5

PFdS

Same as Monitor/Setting ltem 1.

None

PV/SP No. 1 Display
Selection

5FAd 1

: Nothing is displayed.

: PV/SP/Nothing displayed

: PV/Nothing displayed/Nothing displayed

: SP/SP (character display)/Nothing displayed
: PV/SP/MV (heating)

PV/SP/Multi-SP No.

: PV/SP/Soak time remain

: PV/SP/Internal SP (ramp SP)

: PV/SP/Alarm value 1

: PV/SP/MV (cooling)

* hlO[O|O|O

The
default
value for
the
E5CID-
-8
is 1.

None

PV/SP No. 2 Display
Selection

5Pd?

Same as PV/SP No. 1 Display Selection.

None
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Parameters Characters Setting (monitor) value Display Default Unit
PV Status Display v5E OFF: OFF ofF OFF None
Function MANU: Manual MANL
STOP: Stop Skaf
ALM1: Alarm 1 LM
ALM2: Alarm 2 LM
ALM3: Alarm 3 LM
ALM4: Alarm 4 ALM
ALM: OR of alarms 1 to 4 LM
HA: Heater alarm HA
SV Status Display SvaE OFF: OFF afF OFF None
Function MANU: Manual MANL
STOP: Stop Skaf
ALM1: Alarm 1 ALM
ALM2: Alarm 2 ALMe
ALMS3: Alarm 3 ALMe
ALM4: Alarm 4 AL MY
ALM: OR of alarms 1 to 4 ALM
HA: Heater alarm HA
Display Refresh Period | d.REF OFF, 0.25,0.5,1.0 ofF, 0.05, 0.25 Second
as, .o
LCT Cooling Output LOME 0.1t0 1.0 0.2 Second
Minimum ON Time
Adaptive Control A-dv 0.0 to 100.0 50.0 %
Operation Possible 0°C (32°F)
Deviation to Set point
=100%
System Fluctuation A-5d 0.0 to 100.0 15.0 %
Reference Deviation
Automatic Filter FARSF 0.1t010.0 2.0 Seconds
Adjustment Seal
Period
Automatic Filter FAHF 10 to 1999 200 Seconds
Adjustment Hunting
Monitor Period
Water-cooling - L 1.00 to 10.00 1.70
Proportional Band
Increase Constant
Water-cooling W-dl 0.10t0 0.99 0.90
Proportional Band
Decrease Constant
Power ON Time PukEM 0 to 9999 0 10 hours
Monitor
Ambient Temperature | AbEM °C: -30to 75, °F: 10 to 171 °C
Monitor oF
Control Output 1 RA M 0 to 9999 0 100 times
ON/OFF Count Monitor | FAZM
Control Output 2
ON/OFF Count Monitor
ON/OFF Counter RAC 0: Resetting is disabled. 0
Reset 1: Control Output 1 ON/OFF Count Monitor
parameter is reset.
2: Control Output 2 ON/OFF Count Monitor
parameter is reset.
Parameter Mask PMSE OFF, ON oFF, ol OFF None
Setting
Move to Calibration CMay -1999 to 9999 0 None
Level

*1

*2

*3
*4

*5

If the Manual MV Limit Enable parameter is set to ON, the setting range will be the MV lower limit to the
MV upper limit.

This parameter can be set when the Program Pattern parameter is set to OFF, but the function will be
disabled.

WR1 to WR8 are not displayed when the logic operation function is not used.

The setting ranges are different for relay and voltage outputs (for driving SSR) and for linear current
outputs.

The default value for the E5CID-[1-810 is 8.
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Parameters Characters Setting (monitor) value Display Default Unit
Move to Protect level PMay -1999 to 9999 0 None
Operation/Adjustment Protect aAPE 0to3 0 None
Initial Setting/Communications Protect CLPE Oto2 1 None
Setting Change Protect WEPE OFF, ON offF, oN OFF None
PF Key Protect PFPE OFF, ON afF, al OFF None
Parameter Mask Enable Mel OFF, ON ofF, oN ON None
Password to Move to Protect Level PRLP —-1,999 to 9,999 0 None
A-7-8 Communications Setting Level
Parameters Characters Setting (monitor) value Display Default Unit
Protocol Setting PSEL CWF: CompoWay/F CWF CompoWay/ | None
MOD: Modbus Mad F
NONE: Disabled NaNE
FINS: Host Link (FINS) FLNS
MCP4: MC Protocol (format 4) MCPY
FXP4: Dedicated protocol (format 4) FrXPY
Communications Unit No. L-Na 0to 99 None
Communications Baud Rate hP5 9.6, 19.2, 38.4, 57.6, or 115.2 56,592,384, | 9.6 kbps
574, 152
Communications Data Length LEN 7,8 7 Bit
Communications Stop Bits ShCE 1,2 2 Bit
Communications Parity PREY NONE: None NoNE, EVEN, | Even None
EVEN: Even odd
ODD: Odd
Send Data Wait Time Sdhik 0to 99 20 ms
Write Mode RAMM BKUP: Backup Mode bIUP, RAM BKUP None
RAM: RAM Write Mode
Highest Communications Unit No. | MAXL 0to 99 0 None
Area ARER 0to 25 0 None
First Address Upper Word AdRH 0to 99 0 None
First Address Lower Word AdRL 0 to 9999 0 None
Receive Data Wait Time RWAE 100 to 9999 1000 ms
Communications Node Number LNCE 0to 99 0 None
Upload Settings 1 to 13 P 1to {3 0to 108 None
Download Settings 1 to 13 ah ito {3 30 to 108 None
Copy LoPY OFF, ALL, or 1 to 199 OFF None
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A-7-9 Initialization According to Parameter Changes

The parameters that are initialized when parameters are changed are shown under Related initialized

parameters.
S| d|lonvonon B T 1|5 Il 2 (Do 4
(CIEnEES 3 |(e|gglvo |88 2|2 § £ol 3 2 |55553 Z 32| B
parameter | ¢ | 3 |22 (- - 85 S| 3|38 a 3 |28222¢0| 3 |gal| 3
= |8 |55|g0| Q|52 S | 3|55 3 |8 |eeeey| o (B2 @
4| 2% @eaelss| 2 ) 8| L |a = s ol @ |= )
S| = 2ol 5493 = Q| 3 S |loooogo| 8 o| @
3 | 8 (cr|28% O (g2 | g[=0 o |lssdsss| o |bsa
© | € |5Clr~ m|6o ] gol | o (88888 |25 2
3 |8 =|EC| 0|8 = S| & |z0| 2 O |z=x=x=3| = (60| &
22 33 = S| 2|5 3| 2 |9990c| £ [T=| T
S i = Sl < |a2| S S |3333 4| = c
3 |cC =13 |%°6| 3| S |3z008 7| 2|5
133 @ <2zas35| 9 | 2
>4 o o o
Related 3 33 23 ]
initialized c Fz ® 7
3, [=
parameters = % s
Related parameter initialization | --- | Temgt| Analo | --- | --- | --- | Tempeut| - | - | - -
execution condition weiut | g input el
SP Upper Limit o o ® | | = = - | ]
SP Lower Limit T
SP,Multi-SP Set Points 0 to 7 o o ° L I e e e B B
Selection N I I
15
RT o| | | =] = =] =] =] =] =] =1 e
*3
Integral/Derivative Time Unit e e R N e I B 2 B B B
*8
MV at Stop st et At el et I 2 el el e
MV at PV Error e e I B I I T I I B B
Manual MV Initial Value = | @ | e |
Control Output 1 Assignment el Il e el Rl 2N Il el e L
Control Output 2 Assignment == = e - | ] o
*5 *5
Auxiliary Output 1 Assignment | - | - | - | == | = | @ | - | = | - | - °
*6 *6
Auxiliary Output 2 Assignment | — | - | -— | — | — | @ | — | — | -— | - o
*5 *5
Auxiliary Output 3 Assignment | - | - | - [ == | = | @ | - | | - | - L4
Auxiliary Output 4 Assignment | - | - | - [ == | = | @ | - | | - | - o
*5 *5
Move to Protect Level L]
*9
Dead Band ® | O | | | - e
M0 | 15
Hysteresis (Heating) ® | O | | | e e e e
0 | 15
Hysteresis (Cooling) ® | @ | | | e e | e e e e
M0 | 15
Wait Band ® | O | - | | e e | ] e
M0 | 15
Alarm 1 to 4 Hysteresis L] L] e Il e I Bl e B
1 *15 *12
AT Hysteresis L I e B e B B B
0 | 15
LBA Level ® | O | - | | e e | e
0 | 15
LBA Band ® | O | | | - e
M0 | 15
Operation After Power ON all IR I el . B Il I B B
Proportional Band L e | @ @
“10 | *15 8 "4
Proportional Band (Cooling) | 0 | - - —-| @ & | — | -
*10 *15 *8 *14
Integral Time ® | | = = @ @ | -]
*10 8 | 14
Integral Time (Cooling) ® | | | | -] —| ®| | — | -
*10 8 | "4
Derivative Time LA e e e e e L B Il
*10 *8 *14
Derivative Time (Cooling) ® | | | = =] -] ®| @ - -
*10 8 | 14
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= | 4 =
Changed | | g |@08¢ 2 1Ze 3 = B JF | B I=E=EE3) Z (93 3
parameter | ¢ | 3 |E22lcr| g |23 & | 3|28 ¢ |8 |§88%0| 2 |58 2
2813388/ 288 |2|2(88 8| Z|oooon| 8 |25 &
3|8 |cri28 5|58 S| 5|20 olsssss| o |bal g
|15 |832cc R8¢ 2 229 & | 9 unwnd = |2x o
® © 6|33 e = 2 =z | § |$5558| F (29| §
c|~:FE 3 8 (<1853 2| (58S8sS8s2, 5| 5 ¢
S | (=} = - « 5 o (] = [*) =3
= S @ = |T=E00¢9 3 S| o
3 3 ® <Z2zas5| @ A=
Related % % ShSE o
FRTTONT] 2T o 3 =1
initialized = ¥z s
parameters = s §
MV Upper Limit, MV Lower =1 =] =] =]~ =11 =1 -1 -
Limit 4
RUN/STOP
Auto/Manual Switch — -] = =[] = =] =] = -] -1 -
Minimum Output ON/OFF — -] ==~ & =] =] =] @ | — ] —
Band
Alarm Values 1 to 4 e L 2 B e I I I I I I B
*15
Alarm Upper Values 1 to 4 -~ | - =] =]~ = -1 -
*15
Alarm Lower Values 1 to 4 -~ ®| = | =] =] == -=] = -1 -
*15
PV Input Shift ~l ol ] ~1~1~=1~-1-1-1 1 -1 -
*15
SP Ramp Set Value (Rise e T 2 e e I e e I I I B B
Value) 15
SP Ramp Fall Value ~l ol ] ~1~1~=1~-1-1-1 1 -1 - >
“15 ~
Event Input Assignments 1to 6| - | - | == | = | —= [ —= | — | = | — | - 07 g
[
Model Creation PV Amplitude | ® | ® - - - - - - - - - - - - 3
Model Creation MV Amplitude | ® | @ - - - - -] - - -1 - - )
Model Creation ON Time o | o - - - - - - |- - - - |- - _UO
Model Creation OFF Time o | o - - - - - - |- - - - - - g
SP Response Proportional o | o - - - - | @ - - - - ° - - - 5
Band 15 *16 17 =]
-
SP Response Integral Time L] - - - -l ® - - - - L] - - - @
*16 17 "]
SP Response Derivative Time | ® | = | - | = | = | | — | @ | - | - °
*16 17
SP Response Coefficient o | @& | - | | | | | @/ | - ° A
Number
Disturbance ProportionalBand | ® | @ e e I T I I I o
15 *16 17 >
Disturbance Integral Time ® | | | = | | | @] - o {.
16 17 ©
Disturbance Derivative Time ® | | | | - ] - @ ° 5
16 17 g
Water-cooling Proportional - | ® N
Band Increase Threshold 15 =
Water-cooling Proportional - ® ;
Band Decrease Threshold 5 8
Multi-SP o | [ — s
*13 g
Transfer Output Upper Limit o o ° ® | | @ | | | | - ° g
and Transfer OUtpUt Lower *18.1| *18.1 | *18.1 | *18.1 *18.2 *18.3 o
Limit *18 5
*1  Initialized to input setting range upper and lower limits, or scaling upper and lower limits. ‘,BD,
*2  Clamped by SP upper and lower limits. ;—'g
*3  This parameter is initialized only when the input type is changed to analog input. The RT parameter turns OFF. 3
*4  Initialized as follows according to the Standard or Heating/Cooling parameter setting. ‘cgn
(2]

e MV Upper Limit: 100.0
e MV Lower Limit: Standard 0.0, heating/cooling —100.0
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*5

*6

*7

*8

*9
*10

*11

*12

*13
*14

*15
*16

*17
*18

Initialized to control output (cooling) for heating and cooling control, according to the following.
(The defaults for standard control are the defaults in the parameter list.)
e With control output 2: The Control Output 2 Assignment parameter is initialized to control output (cooling).
e |f the Digital Controller does not have control output 2 but has four auxiliary outputs, the Auxiliary Output 4
Assignment parameter is initialized to Control Output (Cooling).
e Otherwise, the Auxiliary Output 2 Assignment parameter is initialized to Control Output (Cooling).
If the Program Pattern parameter is set to OFF, the Auxiliary Output 1 Assignment parameter is initialized as follows:
¢ Digital Controllers with HB and HS alarms: Heater alarm
¢ Digital Controllers without HB and HS alarms: Alarm 1
If the Program Pattern parameter is not set to OFF, the Auxiliary Output 1 Assignment parameter is initialized to the pro-
gram end output.
If the Program Start parameter is assigned when the program pattern is changed to OFF, the Program Start parameter
will be initialized to "not assigned."
The Integral/Derivative Time Unit parameter is initialized only when the RT parameter is turned ON. The default is as
follows:
e Integral/Derivative Time Unit: 0.1 s (The PID parameters are also initialized when the Integral/Derivative Time Unit
parameter is initialized.) 14
This parameter is initialized to the new Password to Move to Protect Level password.
These parameters are initialized when the Input Type parameter is changed from a temperature input to an analog input
or from an analog input to a temperature input.
This parameter is initialized when the Input Type parameter is changed from a temperature input to an analog input or
from an analog input to a temperature input. However, it is not initialized if the applicable alarm is an MV absolute-value
upper-limit alarm or an MV absolute-value lower-limit alarm.
This parameter is initialized to 50 (0.50%) if a non-MV alarm is changed to an MV alarm. This parameter is initialized to
2 (0.2°C or 0.02%FS) if an MV alarm is changed to a non-MV alarm.
If the number of multi-SP points is decreased, the multi-SPs will be initialized to 0.
The proportional band is initialized to 8.0 for a temperature input and to 10.0 for an analog input. (The same thing
applies to the cooling side.)
Integral time and derivative time are initialized as follows:
e Integral/Derivative Time Unit of 1 s: integral time to 233, and derivative time to 40. (This applies to both the heating
and cooling constants.)
e Integral/Derivative Time Unit of 0.1 s: integral time to 233.0, and derivative time to 40.0. (This applies to both the
heating and cooling constants.)
If the temperature unit is changed, the value is converted to the new temperature unit.
If all of the model parameters are not 0, they will be initialized for model parameter calculations. However, if any of the
model parameters is 0, they will be initialized to the defaults.
If all of the model parameters are not 0, they will be initialized for model parameter calculations.
Initialization is performed as shown below if the Control Output 1 Assignment parameter is set to a transfer output. The
initialization differs depending on the changed parameter and the transfer output setting.
¢ Transfer SP: SP upper and lower limits
e Transfer Ramp SP: SP upper and lower limits
¢ Transfer PV: Input setting range upper and lower limits or scaling upper and lower limits
¢ Transfer MV (Heating): 100.0/0.0
¢ Transfer MV (Cooling): 100.0/0.0
*18.1 Initialized only when the transfer output is set to Transfer SP, Transfer Ramp SP, or Transfer PV.
*18.2 Initialized only when the transfer output is set to Transfer MV (Heating) or Simple Transfer MV (Cooling).
*18.3 Initialized to the above default values regardless of the settings for changing the transfer output.
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A-8 Sensor Input Setting Range,
Indication Range, Control Range

—
Spe::‘f;catl v:ﬁ:e Input setting range Input indication range
Resistance Pt100 0 —200 to 850 (°C)/-300 to 1500 (°F) —220 to 870 (°C)/—340 to 1540 (°F)
thermometer 1 —199.9 to 500.0 (°C)/—199.9 to 900.0 (°F) —199.9 t0 520.0 (°C)/-199.9 to 940.0 (°F)
2 0.0 to 100.0 (°C)/0.0 to 210.0 (°F) —20.0 to 120.0 (°C)/-40.0 to 250.0 (°F)
JPt100 3 —199.9 to 500.0 (°C)/—199.9 to 900.0 (°F) —199.9 t0 520.0 (°C)/-199.9 to 940.0 (°F)
4 0.0 to 100.0 (°C)/0.0 to 210.0 (°F) —20.0 to 120.0 (°C)/-40.0 to 250.0 (°F)
Thermocouple | K 5 —200 to 1300 (°C)/—300 to 2300 (°F) —220 to 1320 (°C)/-340 to 2340 (°F)
6 —20.0 to 500.0 (°C)/0.0 to 900.0 (°F) —40.0 to 520.0 (°C)/—40.0 to 940.0 (°F)
J 7 —100 to 850 (°C)/-~100 to 1500 (°F) —120 to 870 (°C)/—140 to 1540 (°F)
8 —20.0 to 400.0 (°C)/0.0 to 750.0 (°F) —40.0 to 420.0 (°C)/-40.0 to 790.0 (°F)
T 9 —200 to 400 (°C)/-300 to 700 (°F) —220 to 420 (°C)/—340 to 740 (°F)
10 —199.9 to 400.0 (°C)/—199.9 to 700.0 (°F) —199.9 t0 420.0 (°C)/-199.9 to 740.0 (°F)
E 11 —200 to 600 (°C)/-300 to 1100 (°F) —220 to 620 (°C)/—340 to 1140 (°F)
L 12 —100 to 850 (°C)/-100 to 1500 (°F) —120 to 870 (°C)/—140 to 1540 (°F)
U 13 —200 to 400 (°C)/-300 to 700 (°F) —220 to 420 (°C)/—340 to 740 (°F)
14 —199.9 to 400.0 (°C)/—199.9 to 700.0 (°F) —199.9 t0 420.0 (°C)/-199.9 to 740 (°F)
N 15 —200 to 1300 (°C)/-300 to 2300 (°F) —220 to 1320 (°C)/-340 to 2340 (°F)
R 16 0 to 1700 (°C)/0 to 3000 (°F) —20 to 1720 (°C)/—40 to 3040 (°F)
S 17 0 to 1700 (°C)/0 to 3000 (°F) —20 to 1720 (°C)/—40 to 3040 (°F)
B 18 0 to 1800 (°C)/0 to 3200 (°F) —20 to 1820 (°C)/—40 to 3240 (°F)
C/W 19 0 to 2300 (°C)/0 to 3200 (°F) —20 to 2320 (°C)/—40 to 3240 (°F)
PLII 20 0 to 1300 (°C)/0 to 2300 (°F) —20 to 1320 (°C)/—40 to 2340 (°F)
ES1B Infrared | 10 to 70°C | 21 0 to 90 (°C)/0 to 190 (°F) —20 to 130 (°C)/—40 to 270 (°F)
Temperature | g0 to 22 0 to 120 (°C)/0 to 240 (°F) —20 to 160 (°C)/—40 to 320 (°F)
Sensor 120°C
115 to 23 0 to 165 (°C)/0 to 320 (°F) —20 to 205 (°C)/—40 to 400 (°F)
165°C
140 to 24 0 to 260 (°C)/0 to 500 (°F) —20 to 300 (°C)/—40 to 580 (°F)
260°C
Currentinput | 4to 20 mA | 25 Any of the following ranges, by scaling: —5% to 105% of setting range. The display shows
0to20mA | 26 -1999 to 9999 —1999 to 9999 (numeric range with decimal point
Voltage input | 1to5V 57 -199.9 10 999.9 omitted).
05V 28 -19.99 t0 99.99
—1.999 to 9.999
Oto10V 29

* The default is 5.
* The applicable standards for each of the above input ranges are as follows:
K,J, T, E,N,R, S, B: JIS C1602-2015, IEC 60584-1
L: Fe-CuNi, DIN 43710-1985
U: Cu-CuNi, DIN 43710-1985
C/W: W5Re/W26Re, JIS C 1602-2015, ASTM E988-1990
JPt100: JIS C 1604-1989, JIS C 1606-1989
Pt100: JIS C 1604-1997, IEC 60751
PLII: According to Platinel 1l Electromotive Force Table by Engelhard Corp.
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A Appendices

A-9 Setting Levels Diagram

This diagram shows all of the setting levels. To move to the Advanced Function Setting Level and Cali-
bration Level, you must enter passwords. Some parameters are not displayed depending on the protect
level setting and the conditions of use.

Control stops when you move from the Operation Level to the Initial Setting Level.

Press the (@) + (@) Keys for Protect Level
Only when Manual Mode was used atleast1s
just before power OFF

Used to set protection
for operations.

Power ON

)]
Press the (©) Ke - =
8 foratleast1s o)r, Level changes Press the @ + (@ Y
Qo the @ Key forat _automatically. Keys for at least 3 s.
O) least1s
"1
O Press the (©) Key once. .
= Manual Control . Adjustment Level
o Level Operation Level _
Used to change adjustment
E Used to set the MV I Used for SP, alarm parameters (PID constants,
manually. E;;esysf% r?i}e values, and other basic adjustment sensitivity, etc.).
o A-Mis settings and monitoring.
(@) displayed.?
-+ T
(U Press the & Key. P the @ Key."
S 5 Key for at least 1™ -3 ress fhe e
GJ Press the (@ Key
Q_ for at least 1 s. . . Press the @ + @
O Press the @ key for | Monitor/Setting Keys for at least 3 5.2
_ atleast 3 s ltem Level
Press the (©) Key for K |
at least 352 Used to display
specified monitor
and setting items.
Press (©) Key once
Initial Setting Level (models with communications only). §Communications
ﬁ Setting Level
Used to set the input type Used t lg
and other basic settings. sed 1o set up
communications.
© .
GJ Release protection arg Press the (©) Key for at least 1 s.
then enter the password
Q_ (-169) for the AMal’ (Move
o to Advanced Setting
(@) Level) parameter. Advanced Function
- .
) Setting Level
Used to set application functions.

Enter the password
(1201) for the Move to
Calibration Level
parameter.

Calibration Level

*1  Set the PF Setting parameter to A-M (Auto/Manual).
*2  The No. 1 display will flash when the keys are pressed for 1 s or longer.
*3  Set the PF Setting parameter to PFdF (monitor/setting items).
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A Appendices

A-10 Parameter Flow e

This section describes the parameters set in each level. Pressing the (@) (Mode) Key at the last parameter
in each level returns to the top parameter in that level. Hold down the (<) Key to move through the param-
eters in reverse. Some parameters may not be displayed depending on the model and other settings.

Press the &8 Key*2 I_
Power ON
Starting in Manual Mode. I

T X . Press the @ Key for atleast 3s. Press the @ Key*2
-1] Manual Control Level Starting in Other than the Auto/Manual Switch display &P Key

Automatic ” n
Press the @ | Mode: Initial Setting Level |<_
Press the &P Key ress the () A
for at least 1 s. Key or the €9 Press the Press the (©) Key for less than 1 s.
1 1Key for at least (©) Key for
S. * t least 1
1 atleast1s Input Type
Press the (©) Key less than 1 s. g A\ 4 A 4 A 4
Adjustment = 2l Operation Level |
- Scaling Upper Limit
Level Press the (©) Key less than 1 s.
Adjustment Level
iy Process Value/
Alarm Valve
Displayed only 7| Set Point 1 Upper Limit Scaling Lower Limit
Proportional Band MV Upper Limit - 1
adjustment level.
Process Value/ arn Value
- " ower Limit De I Point
Integral Time WV Lower Limit [y == 1 ecimal o
AT Execute/Cancel owe
Auto/Manual Switch i
[ mASK] Value 2 Temperature Unit
Derivative Time °C, °F
Communications MV Change Rate | oo
Writin Limit Pr
o (©) Key Multi-SP Set Alarm Value
for at Point Selection Upper Limit SP Upper Limit
Heater Current 1 Proportional Band — least 3 s. 2
Value Monitor (Cooling) Eacon]
Low-cut Point o ERE Alarm Value
Sg H’:ll’;\‘p uring anev Limit SP Lower Limit
Heater Burnout Integral Time
Detection 1
iection (Cooling) WorkEit1 .
elay Qv jarm
Heater Curtent 1 Value G R
Leakage Current 1 Derivative Time >
onitor (Cooling) Work Bit 1 o
OFF Dela Alarm Vaive
Y Ih-/leoarhtaogre Current1 Upper Limit Standard or o
3 Heating/Cooling
HS Alarm 1 SP Response =) o
Proportional Band Work Bit 2 (@) ™
Alarm Value
ON Delay Program Start Iéower Limit Adaptive Control 3
SP Response 3
Integral Time Work Bit 2 N o
OFF Delay Soak Time Remain larm
y Value 4 Model Creation Q
PV Amplitude
SP Response -n
Derivative Time Work Bit 3 _
ON Delay RUN/STOP Alarm Value o
Upper Limit Model Creation H
SP Response MV Amplitude
Coefficient Number Work Bit 3
Alarm Value
OFF Dela Alarm
Y Value 1 gk Model Creation
Disturbance ON Time A
Proportional Band "
& n LfD': Work Bit 4
ON Delay
Model Creation
Disturbance OFF Time
Integral Time
Work Bit 4
OFF Delay
. Program Pattem
Derivative Time T
ON Delay
Dead Band Press the ©) and @) Keys
Work Bit 5 for at least 1 s.
OFF Delay Press the (©) and () Keys for Press the ©) Key
atleast3s. less than 1 s.
Manual Reset Value Communications
W0 Protect Level | Setting Level
ON Delay etting Leve <
) The time taken to move to the protect level Displayed only for models with
Process Value Input Hysteresis (Heating) can be adjusted by changing the "Move to communications. Changes are
Shift G protect level time* setting. effective after cycling power or
OFF Do * Press the (@ Key for at least one second to  after a software reset
£y move to the previous parameter in the
Process Value Slope} Hysteresis (Cooling) current setting level BLE] | Prtocol Seting: * Used with programless communications
Coefficient R ERT Move to Protect Level: [ e
Displayed only when a —
ON Delay password is set. Restriots @ Modbus:
Automatic Filter Soak Time (@) moving to protect level. T M X 1] Hnest LI, - |Comnuncetns
Adjustment O Gt No. it & L INode Number
Work Bit 7 . ! "] Unit No. -
OFF Delay Op Protect >
I® ! !
Input Digital Fiter Wait Band bPS| Communications 1P 1] Upload
Work Bit8 nital - 35| Baud Rate 1| setting 1
ON Delay l
PID Update MV at Stop First Address 110 13 Upload
i Communications AdRH LiP {3|Uplo
(Adaptive Control) TG Setting Change Protect Data Length o UpperWord | Setting 13
OFF Delay
Water-cooling MV at PV Error First Address
Communications
Output Adjustment P PF Key Protect Stop Bits Lower Word
Monitor
Water-cooling SP Ramp Set Value Receive Data 13| Download
Proportional Band Parameter Mask Enable Communications Wait Time 75| Setting 13
Increase Threshold Parity
Water-coolin 1l
Proportional Band 5 PW"E 67 R R VELD R S, Send Data Wait
Decrease Threshold EictsctLevel Time

Write Mode *1.When the PF Setting parameter is set to A-M.

This mark indicates masked parameters. Disable the mask to display the parameter. *2. When the PF Setting parameter is set to PFDP.

Refer to 5-12 Hiding and Displaying Parameters.
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»| Monitor/Setting ltem Level |

Monitor/Setting Monitor/Setting Monitor/Setting Monitor/Setting
Item Display 1 —>|:| ltem Display 2 e Item Display 3 —_— Item Display 4

Monitor/Setting
Item Display 5

Note: The monitor/setting items to be displayed is set in the Monitor/Setting Item 1 to 5 parameters (advanced function setting level).

Press the (©) Key

L P| control Period (Heating)

Control Period (Cooling)

Direct/Reverse Operation

Alarm 1 Type

Alarm 1
Hysteresis

Alarm 2 Type

Alarm 2
Hysteresis

Alarm 3 Type

Alarm 3
Hysteresis

Alarm 4 Type

Alarm 4
Hysteresis

Control Output 1
Signal

Transfer Output
Type

Transfer Output
2| Upper Limit

Transfer Output
Lower Limit

Event Input
Assignment 1

@
Event Input
c:5p| Assignment 2

Event Input
Assignment 3 to 6

G R | Extraction of Square
£| Root Enable

Operation After Power ON

Bar Display Data

Bar Display Scaling
Upper Limit

Bar Display Scaling
Lower Limit

Move to Advanced
Function Setting

foratleast 1s.

| Advanced Function Setting Level |

LevelDisplayed when
initial setting/communica-
tions protect is set to 0.

Move by setting password (-169).

Parameter Initialization

Number of Multi-SP
Points

SP Ramp Time Unit
Standby Sequence
Reset

Auxiliary Output 1
Open in Alarm

Auxiliary Output 2
Open in Alarm

Auxiliary Output 3
Open in Alarm

Auxiliary Output 4
Open in Alarm

HB ON/OFF

Heater Burnout Latch

Heater Burnout
Hysteresis

Integral/Derivative
Time Unit

AT Calculated Gain
AT Hysteresis
Limit Cycle MV

Amplitude

Moving Average Count
* The default is 8 for models
other than the E5[JC-[-07.

Automatic Display
Return Time

Display Brightness

Alarm 1 Latch

Alarm 2 Latch
Alarm 3 Latch
Alarm 4 Latch
Move to Protect Level
Time
Cold Junction
Compensation

thod

Alarm 1 ON Delay

Alarm 2 ON Delay

Alarm 3 ON Delay

Alarm 4 ON Delay

Alarm 1 OFF Delay

Alarm 2 OFF Delay

Alarm 3 OFF Delay

Alarm 4 OFF Delay

Manual Output Method

Manual MV Initial Value

RT

HS Alarm Use

IS Alarm Latch

HS Alarm Hysteresis

LBA Detection Time

LBA Level

LBA Band

Gontrol Output 1
Assignment

Control Output 2
Assignment

Auxiliary Output 1
Assignment

Auxiliary Output 2
Assignment

Auxiliary Output 3
Assignment

Auxiliary Output 4
Assignment

Integrated Alarm
Assignment

Soak Time Unit

Alarm SP Selection

Manual MV
Limit Enable

PV Rate of Change
Calculation Period

Heating/Cooling
Tuning Method

Minimum Output

'ON/OFF Band

PF Setting

Monitor/Setting Item 1

Monitor/Setting Item 2

Monitor/Setting ltem 3

Monitor/Setting Item 4

Monitor/Setting Item 5

PV/SP No. 1 Display

Selection

*The default s 1 for models
other than the ESTIC-1-07
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PV/SP No. 2 Display
Selection

PV Status Display
Function

SV Status Display
Function

Display Refresh
Period

LCT Cooling Output
Minimum ON Time

Adaptive Control
Operation Possible
Deviation

System Fluctuation
Reference Deviation

Automatic Filter
Adjustment Seal Period

Automatic Filter
Adjustment Hunting
onitor Period

Water-cooling
Proportional Band
Increase Constant

Water-cooling
Proportional Band
ecrease Constant

Power ON Time Monitor
Ambient Temperature
Monitor

Control Output 1
ON/OFF Count Monitor

Control Output 2
ON/OFF Count Monitor

‘ON/OFF Counter Reset

Parameter Mask Setting

Move to Calibration
Level
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A-11 Parameter Flow (For E5[1D-[1-80[])

This section describes the parameters set in each level. Pressing the (@) (Mode) Key at the last parameter
in each level returns to the top parameter in that level. Hold down the (<) Key to move through the param-
eters in reverse. Some parameters may not be displayed depending on the model and other settings.

Press the &8 Key*2 I
Power ON
Starting in Manual Mode. I

L o (F;ress the @ Key for at IeastSS s. Press the & Key*2
_"I Manual Control Level Startmg in ther than the Auto/Manual Switch display . y

Automatic " a
. = | Mode. Initial Setting Level |<—
Press the €9 Key . Press the ©)
for at least 1 s. Control | Ky or the €5 Pressthe |4 Press the ©) Key for less than 1 s.
“ only Key for at least (©) Key for
PV/MV 1s. * atleast 1s Pu—
_ Press the (©) Key less than 1 s. g A 4 A 4 A 4
Adjustment = ol Operation Level
< Scaling Upper Limit

Press the (©) Key less than 1 s.

Adjustment Level

Dispay

Displayed only
once when
entering 7] Proportional Band
adjustment level. a0
(@)

Process Value/
7| Set Point 1

Alarm Value
Upper Limit
1

Scaling Lower Limit

du

MV Upper Limit

Alarm Value
Lower Limit
1

Process Value/
i Decimal Point

ntegral Time Set Point 2
MV Lower Limit

Auto/Manual Switch
MASK|

Alarm
Value 2 Temperature Unit
Derivative Time G

om

munications MV Change Rate

riting Limit Press the
& ©) Key Multi-SP Set Alarm Value
for at Point Selection SP Upper Limit

Upper Limit
2

Heater Current 1 Proportional Band least 3 s.
Extraction of

Value Monitor (Cooling) B
are Roo Alarm Value
ow-eut Point Set Point During Lower Linit PET T
SP Ramp 2
Heater Burnout Intearal T
Detection 1 ntegral Time Communications
(Cooling) Monitor

Alarm

Heater Current 1 Value Value 3

Monitor PID ON/OFF

Derivative Time
(Cooling)
Alarm Value

Leakage Current 1 fjam Ve
3

Monitor Standard or

Heating/Cooll

SP Response ieating/Cooling
Proportional Band
Alarm Value

Program Start Lower Limit
3

Adaptive Control

SP Response
Integral Time

>
a
-y
o
1]
=
[
3
®
-
[}
=
ul
o
=
—_
m
o
=
m
a
0
(=]

Alarm

Soak Time Remain Value 4

Model Creation

SP Response PV Amplitude
Derivative Time
RUN/STOP Alarm Value
EPPEV Limit Model Creation

SP Response MV Amplitude

Coefficient Number
Alarm Value

Sl LoverLimi
h

Value 1 Model Creation
Disturbance ON Time

Proportional Band

MV Monitor
(Heating)

MASK

Model Creation
Disturbance OFF Time

Integral Time

MV Monitor
(Cooling)

MASK Program Pattern [JJ¥}

Disturbance
Derivative Time

Dead Band e
o Press the ) and ) Keys ,
Press the ) and @ Keys for for atlomat 15 S Press the @ Key

atleast3s. less than 1s.

Bl
Protect Level | Setting Level

Displayed only for models with

Manual Reset Value

The time taken to move to the protect level communications. Changes are
Process Value Input Hysteresis (Heating) can be adjusted by changing the "Move to effective after cycling power or
Shift protect level time" setting. after a software reset.

* Press the @) Key for at least one second to
move to the previous parameter in the
current setting level.

* Used with programless communications

Protocol Setting:
Switches between
CompoWay/F and
Modbus.

Process Value Slop] Hysteresis (Cooling)

Coefficient [T

Move to Protect Level:
Displayed only when a
password is set. Restricts
moving to protect level.

Highest
Communications
Unit No.

Communications

. Communications
A Automatic Filter Soak Time Unit No. Node Number
| Adjustment

Operation/Adjustment Protect

Communications. Area Upload
Input Digital Filter Wait Band Baud Rate Setting 1
Intia Seting/Communicatons Protect A
X First Address Upload
PID Update MV at Stop (Gl iz Upper Word Setting 13
£ Data Length
(Adaptive Control) MASK Setting Change Protect
First Address Download
Walev-coo}\ng MV at PV Error 2&’:’37{2‘“‘"’“ Lower Word Setting 1
Output Adjustment MASK PF Key Protect
Download

¢ Receive Data
ommunications Wait Time

Parity

Water-cooling
Proportional Band
Increase Threshold

SP Ramp Set Value
Parameter Mask Enable

Send Data Wait

Water-cooling
Time

Proportional Band
Decrease Threshold

Password to Move to
Protect Level

Write Mode

*1. When the PF Setting parameter is set to A-M.
*2. When the PF Setting parameter is set to PFDP.

[ This mark indicates masked parameters. Disable the mask to display the parameter.
Refer to 5-12 Hiding and Displaying Parameters.
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»| Monitor/Setting ltem Level |

Monitor/Setting (KPP Monitor/Setting &P Monitor/Setting (G Monitor/Setting «PP Monitor/Setting
ltem Display 1~ ——» ltem Display2.  — ltem Display3 ~ — ltem Display 4 ——| ltem Display 5

Note: The monitor/setting items to be displayed is set in the Monitor/Setting Item 1 to 5 parameters (advanced function setting level).

Press the (@) Key

foratleast 1s. - -
| Advanced Function Setting Level |

Control Period (Heating)

Control Period (Cooling) Parameter Inifialization Alarm 2 Latch LBA Band PV/SP No. 2 Display

Selection

Number of Multi-SP
Points

Control Output 1
Assignment

PV Status Display

Direct/R i
irect/Reverse Operation Function

Alarm 3 Latch

SV Status Display
Function

Alarm 1 Type SP Ramp Time Unit Control Output 2

Alarm 4 Latch Assignment

Alarm 1
Hysteresis

Display Refresh

Auxiliary Output 1
D Period

Standby Sequence
Reset Move to Protect Level Assignment

LCT Cooling Output

Al 2Ty
larm 2 Type Minimum ON Time

Auxiliary Output 1 v ﬁ:::lg\:x Output2
Open in Alarm Cold Junction

Compensation

Method
Alarm 2 R Adaptive Control
Hysteresis Auxiliary Output 2 A:::;xen‘t“"”‘ 3 Operation Possible
Open in Alarm Alarm 1 ON Delay Deviation
Alarm 3 Type ) System Fluctuation
Auxiliary Output 3 Auxiliary Output 4 Reference Deviation
@ramin Az Alarm 2 ON Delay assment
RIS Automatic Filter
Hysteresis Integrated Alarm Adjustment Seal Period
Auxiliary Output 4 ARy Assignment
Open in Alarm
Alarm 4 Type F RHP| Automatic Fitter
! | Adjustment Hunting
HB ON/OFF Alarm 4 ON Delay Soak Time Unit 208] \onitor Period
Alarm 4 ' Water-cooling
Hysteresis Alarm SP Selection WL L | proportional Band
Heater Burnout Latch MASK8| 1 Increase Constant

Alarm 1 OFF Delay

Control Output 1
Signal

Water-cooling
Proportional Band
Decrease Constant

Manual MV
Heater Burnout Limit Enable [WASISS
Hysteresis Alarm 2 OFF Delay

Event Input

Power ON Time Monitor
Assignment 1

PV Rate of Change

* Alarm 3 OFF Delay Calculation Period
e Ambient Temperature
Integral/Derivative Heating/Cooling Monitor
Time Unit Alarm 4 OFF Delay Tuning Method

Event Input

Control Output 1
Assignment 3

Minimum Output ON/OFF Count Monitor

AT Calculated Gain ON/OFF Band

Manual Output Method
MASK8
Event Input

Assignment 4 Control Output 2

‘ON/OFF Count Monitor

PF Setting
Manual MV Initial Value

AT Hysteresis [YFYye

Extraction of Square

Root Enable MASK:

ON/OFF Counter Reset
Monitor/Setting Item 1

Limit Cycle MV

Amplitude [JIXTE

Moving Average Count
* The default is 8 for models
other than the E5[JC--0L.

AT IR

AT RN Parameter Mask Setting
Monitor/Setting Item 2

HS Alarm Use

Bar Display Data

Move to Calibration

Monitor/Setting ltem 3
Level (VIR

Automatic Display S Alarm Latch

Return Time

Bar Display Scaling
Upper Limit

Monitor/Setting ltem 4

Display Brightness HS Alarm Hysteresis

Bar Display Scaling MASKS]

Lower Limit
Monitor/Setting Item 5

LBA Detection Time
love to Advanced Alarm 1 Latch ion Ti

Function Setting

LevelDisplayed when
initial setting/communica-
tions protect is set to 0.

PV/SP No. 1 Display
LBA Level SPd {| selection

1| *The defaultis 1 for models
other than the ESTIC-1-0L

@

Move by setting password (~169).
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Numerics
[ 000 | 1-15
2-PID coNntrol ........eeeeiiiiiieieeee e 4-14, 6-43
A
AD Converter EImor ........occviiieeiieeeee e A-17
Adjustment Level ... 6-16, A-24
Advanced Function Setting Level ........................ 6-62, A-30
air cooling/water cooling tuning .........cccocccvevieeeiinnnnnee. 5-31
alarm delays ... 5-51
alarm hysteresis ... 4-37
alarm latches ... 4-38
alarm operation .........cccoee e 4-38
alarm OULPULS ...eveeieiciieececeee e 4-31
AlarM tYPES i 4-31
alarm Values ........ccooiiiiiiiiiii e 4-34
AIAMIS . 4-17
alarms (standard alarms) .......ccccccevvieiiieenee e 1-5
analog iNPULS .......coooiiiiiiiii e 5-27, 7-9
assigning OUtPULS .......eeiiiiiiiiiie e 4-16
AT (QUEO-tUNING) ..eeeeiiiie e 4-24
auto/manual control .........occeeeiiiiiiiieie e 5-36
AULO-tUNING (AT) weveeieeiieee e 4-24,6-18
auxiliary output opening and closing in alarm .............. 4-19
auxiliary outputs 1104 ..o 2-31
B
Bar Display Scaling Lower Limit ...........ccccoociiinieiennenne 6-60
Bar Display Scaling Upper Limit ............cccccooiiiiiiinniies 6-60
C
calibrating a current input ........ccccooiviiii 7-9
calibrating a voltage input ............ccocciiiiineie, 7-11
calibrating iNPUtS .......coooiiiiii e 7-2
calibrating the transfer output ..........ccccooiiiiiiii, 7-13
characteristiCs .........cocvriiiiiiii e A-4
checking indication accuracy .........cccccccovieviniicinieennen. 7-15
aNAlog INPUL ..o 7-17
infrared temperature Sensor ...........cccoccveeieeenneenn. 7-15
resistance thermometer .............ccoocoeeviiiii e, 7-16
clearing the program end status ...........c.ccccvceeiniinnnnen. 5-62
cold junction compensator ..........cccccceveviieeiiiee i, 7-15
COMMUNICALIONS ..ottt 2-35
communications operation command .............ccccceeenee. 5-45
Communications Setting Level ...........cccccoviene 6-97, A-35
component communications ..........c.ccceveeeeriieenene 1-6, 6-98
CompoWay/F ... 6-98, A-35
connecting the cold junction compensator .................... 7-5
control OULPULS .....ooiiiiiiiiee e 1-5, 4-18
control outputs 1 and 2 ........cccceviiiiriiie i 2-29
CONErol PEriOdS ......cooviiiiiiiiiee e 4-15
CONEIOl FANJES .....eeeiiiicciit s A-39
controlling the start of the simple program function ...... 5-36
1-2

CT
dimensions
ES4-CTA/CTAL v A-8
ES4-CT3/CT3L oot A9
SPECIfiCAtiONS ....ccoiviiieecieee e A-8
CTINPUES e e 2-33
current transformer (CT) ..ccccceveveiiiieeeecieee e 4-43, A-8
Current Value EXceeds .........cccvvveveeiiiiiiieec e A-18
D
dedicated protocol (format4) .........ccccoveviiiiennae 6-98, A-35
derivative time ... 4-30
detection current values ...........ccccocceiiiiiiii e 4-44
Digit Shift KEY ...ccveeviiiiieiee it 3-7
AIMENSIONS ...ooiiiiiiiiie e 2-2
direct and reverse operation ..........cccccoceieiiiiiniiecneenn. 4-15
Display Range Exceeded ........cccccocoviiinieiiniiieniec, A-17
Disturbance Derivative Time .......c.ccccoevceiiiiieiniiecnn, 6-30
Disturbance Integral Time ........cccccoieiiiiieniiiic e 6-30
Disturbance Proportional Band ...........ccccccoviiiininienne. 6-30
Down Key () KEY) ..ovvieieeieiiiieieeie e 3-6
drawing out the interior body ..........ccccovviiiniiiiiicieees 2-7
E
€ITOr AISPIAYS ..eeeeieiiiieeeeieie et e A-16
event input assignment ............cccoceiieiiiieeee e, 5-35, 6-57
eventinpuEs .....c..coocceeeeeiice e 1-6, 2-31, 5-33
extraction of square roots ...........ccccceeeeeciiiee e 5-67
F
front panel ..........ooooiiiii e 3-4
EBCD it 3-4
ESED it 3-4
H
HB alarm .......cccoooiiiiiniineeeeee e 4-39, A-3, A-18
heater burnout alarm ..., 6-66, A-3
heater short alarm ..o, 4-39, A-3
heating/cooling control .............cccooiiiiiiiieiee 5-29, 6-44
HS alarm ... 4-41, A-3, A-18
HS alarms ..o 1-5
|
1/O configuration .........ccccceeiiieiiiii 1-7
iNdIiCation ranNges ........cccovceeiiiiiiieee e A-39
infrared temperature Sensor ...........ccocvverieeeiiiee e 7-15
initial setting example
eXaMPIE 1 oo 4-9
€XaMPIE 2 ..o 4-10
initial setting examples ...........cccooiiiiiin 4-8
Initial Setting Level .......ccccoooiiiiiiiiiiiie 3-4, 6-40, A-26
initialization ...........cccoovvevieeeee 5-84, 6-64
input digital filter ... 5-25
INPUL EITOT .o A-16
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1] 010 A= o ) S 6-33
INPUL SENSOF tYPES ..eeiiiiiiiiiie e 1-5
INPUE EYPE e 4-11
1] 010 < 2-28
iNStallation ... 2-2
E5CD
mounting to the Terminal Cover ............ccccccc..... 2-5
E5CD, E5CD-B, and E5CD-U
mounting to the panel ...........cccocoiiiiii. 2-5
E5SED or E5AD
mounting to the Terminal Cover ............c.cc...... 2-6
E5ED, E5ED-B, or ESAD
mounting the Terminal Cover .........ccccccccevvieennn. 2-6
insulation block diagrams ...........ccccccvniiiiiiiiiiiiiee 2-38
integral time ... 4-30
integral/derivative time unit .............c.cccociiiiiiie 5-31
K
Key Operations .........coceeeiiiieiiiei e 5-34
Keys
DOWN KEY ..ottt 3-6
S LEVEI KEY ..o 3-6
MOdE KEY ..ottt 3-6
Shift Key (PF KeY) ..ooviiiiiiiiiiiieiee e 3-6
UP KEY ettt 3-6
L
Level KeY (B K8Y) ..ot 3-6
liNear tUNING ....cooveiiiie e 5-31
ToTo (ol e] oT=1 = 1T0] o < TR 5-75
loop burnout alarm .........cccceeieiiiiiiiie e 5-53
M
Main fuNCtONS ....cceeiii e 1-5
manual Control ..o 5-56
Manual Control Level ........ccccoooiiiiiiiiiiiiiieeeen. 6-38, A-30
Manual SEIUP ..o 4-29

MC protocol (format4) ........cccovveeevciiiieeeeeiieen. 6-98, A-35
MemOry Error ......vveiiieeee e A-18
MOADUS ..o 6-98
Modbus-RTU .....ccoeiiiiiiiiiicee e 1-6, A-35
Mode Key (@ KEY) ...cooveuieriieiiiieiecie e 3-6
model number 16gends .........cccceviiiiiiien e 1-8
Monitor/Setting Item Level ..........ccccoocevviiennnenn. 6-37, A-30
mounting the Terminal Covers

EBCD ettt 2-5

EBED .ottt 2-6
MUIIESP oo 5-33

E5L1D Digital Temperature Controllers User’s Manual (H224)

Index

N

NO. 1. diSplay ...ccevveeiiiieecee e 3-4, 4-46, 6-8

NO. 2 diSplay ...ccevveeieiiiieeccee e 3-4, 4-46, 6-8

NO. 3 disSplay ...cceeveeieiiieecce e 3-4, 4-46, 6-8

o)

ON/OFF control .......cccceeceeenieieiiieeeiee e 4-14, 4-21, 6-43

operation indicators ........cccccccvvveieeii e 3-4, 3-5

Operation Level ........cccooevieiiiiieiieiiceeee e 6-7, A-23

OUtpUL lIMItS ..o 5-65

OUtPUL PEFIOAS ... 6-49

P

panel CUtOUL ...

parameter flow

parameter initialization ................cocoooiiii 5-84

Parameter Mask Setting .......cccccoeiiiiiiiiii. 5-46, 6-95

parameter operation lists .............cccociiiiii A-23

parameter StruCtUre .........ccccoeeee i 7-3

parameters
= R 6-68
Adjustment Level Display ........ccccooiiiiiiiiiieneee, 6-18
Alarm 1 to 4 Hysteresis ........ccccooiiiiiiiiiiiiee e, 6-54
Alarm 1to 4 Latch ..., 6-71
Alarm 1 To 4 OFF Delay .......cccceeviiiiiieeieieeeeee 6-74
Alarm 1t0 4 ON Delay ......cccoevceviviieeiee e 6-73
Alarm 110 4 TYpe oo 4-31, 6-50
Alarm 1 to 4 Upper Limit .......ccccoomiiiiiiiiiieeeeeeeeeee, 4-34
Alarm Lower Limit Value ..........ccoooooiiiiiie 4-34
Alarm SP Selection .........ccoccciiiiiiieeeeee e 6-83
Alarm Upper Limit Value ..........ccccociiiiieiieieeeeeee, 4-34
Alarm Value 1104 ..., 4-34, 6-13
Alarm Value Lower Limit 1104 .......cccooiiiiniie. 6-14
Alarm Value Upper Limit 1104 ...cccovvvvveveeeeee, 6-14
AIPNA . 6-68
AT Calculated Gain ........ccccvvviieeeriee e 6-69
AT Calculation Gain .......ccceeceveieieriieeeee e 4-25
AT Execute/Cancel ............ooooveveeeiceeeeeeeeee 4-24,6-18
AT HySteresis .......cccoeveiiiiiiiiiiiiieeeeeee 4-25, 6-69
Auto/Manual SWitch .........ccccooviiiiiiieeee 6-9
Automatic Display Return Time ........ccccceveeiiiiinenen. 6-70
Auxiliary Output 1 to 4 Assignment ...... 4-16, 5-29, 6-81
Auxiliary Output 1 to 4 Open in Alarm .........cc.cce... 6-66
Cold Junction Compensation Method ..................... 6-72
Communications Baud Rate ..........ccccccceevieiinnens 6-97
Communications Data Length ..........cccccvvieiininens 6-97
Communications Parity ..........ccccoecoveviiiiiiieeeeee 6-97
Communications Stop Bits ........ccccceeviiiieiiiiieeee. 6-97
Communications Unit NO. .........ccocciiiiiiiiiiiiiens 6-97
Communications Wait Time .........ccccoooveiiieeinieenns 6-97
Communications Writing ..........cccccceeviciveeiiciinee, 6-19
Control Output 1 Assignment ..........ccccceeeeiiiieeneen. 6-80
Control Output 1 Signal ........cccceeeeiiiiiiieeieciieeeees 6-55
Control Output 2 Assignment ..........ccccceeeeiiiieeeeen. 6-80
Control Period (Cooling) .....c..coovvvveveeiiiiiereeeciieeens 6-49
Control Period (Heating) .......ccccoovvvvieniiiiiieeee. 6-49




Index

Dead Band ..........ccceeiiiiiiiiiiiiee e 5-30, 6-30
Decimal Point ........ooiii e 6-42
Derivative TIMe .......oooiiiiiiiiiieeee e 6-26
Derivative Time (Cooling) .......ccccccueen.e. 4-14, 5-31, 6-27
Digit Shift ....ccoeieeee e 6-86
Direct/Reverse Operation .........ccccceeeeeiivieeeeecinnenn. 6-50
Display Brightness .........cccccceiiiiiiiiiiiiiieeeeeceee 6-70
Display Refresh Period ..........cccoooiieiiiiiiieieeee 6-90
Event Input Assignment ..., 5-35
Event Input Assignment 1106 ........cccceeeeiiiiiieenenn. 6-57
eveNnt iNPUES ..ovveeeiiiieeeeeeee e 5-33
Extraction of Square Root Enable ................. 5-67, 6-59
Extraction of Square Root Low-cut Point ....... 5-67, 6-35
HB ON/OFF ..ot 6-66
Heater Burnout Detection 1 .........cccooviiiiiiiiiiiieeen. 6-20
Heater Burnout Hysteresis .......cccccccceviiiiiiiicicninnnns 6-67
Heater Burnout Latch ..o, 6-67
Heater Current 1 Value Monitor ..................... 6-10, 6-19
Heating/Cooling Tuning Method .................... 5-31, 6-85
HS Alarm 1 e 6-21
HS Alarm Hysteresis ........ccccocvceiiierinieeiee e 6-77
HS Alarm Latch ..o 6-77
HS Alarm US€ .....ccoooiiiiiieeeee e, 4-42, 6-76
HYSIEreSsIS ....oiiiiiiieie e 4-21
Hysteresis (CooliNg) ......ccooovvviireiieeriee e 6-31
Hysteresis (Heating) ........ccccovvoiiiiiiinie e 6-31
Initial Setting/Communications Protect ..................... 6-4
INPUL TYPE e 6-41, A-26
INPULEYPE o 4-11
Integral TiMe .....ooouiiiiiii e 6-26
Integral Time (Cooling) ....ccceevvveeiierennee. 4-14, 5-31, 6-27
Integral/Derivative Time Unit ...........ccccooeeee. 6-27, 6-68
Integrated Alarm Assignment ...............cco..... 5-49, 6-82
LBABaNd ...oooooiiieieeieeee e 5-54, 6-79
LBA Detection Time ........cccoeeeevviveieeeiiieeeeeen, 5-54, 6-78
LBA LEVEl ..oeiieiieieeeeeee e 5-54, 6-78
LCT Cooling Output Minimum ON Time ................. 6-91
Leakage Current 1 Monitor ..............cccveeeee.n. 6-10, 6-20
Limit Cycle MV Amplitude .........cccceeveeennen.. 4-25, 6-69
Loop Burnout Alarm (LBA) ......ccoviiiiieiiiiieeeeees 5-53
Manual Control Level ..........cccooviiiieiiiiiinieecee 5-57
Manual MV Initial Value ..........cccooooiiiiii, 6-75
Manual MV Limit Enable ..........ccccooiiiiiiiiieceeee 6-84
Manual Output Method .............ccccoviiiiiiiiiee e, 6-74
Manual Reset Value ..........ccccooiiiiiiinieee e 6-31
Minimum OQutput ON/OFF Band ............c.cccccceunnee. 6-85
Monitor/Setting Item 1t05 ..., 6-87
Monitor/Setting Item Display 1t0 5 .......ccccevieeennen. 6-37
Move to Advanced Function Setting Level ............. 6-61
Move to Calibration Level ..........cccccceeeviiiiiieiinneen. 6-96
Move to Protect Level ........ccccoeviiiiciiieiiciieeeeee 6-3
Move to Protect Level Time ........ccccceveeiiciieiieeinns 6-72
Move to the Protect Level .........ccccceveiiiiiiiiecinee. 5-44
Moving Average Count ........ccccceeviieenienennen. 5-25, 6-70
Multi-SP Set Point Selection ...........ccccoeiiiiiiiienn. 6-9
MV (Manual MV) ..o 6-39
MV @t EFFOr ..o 6-33
MV at PV EITOr .o 5-65
MV at SEOP .oeeeeieeceeeeee e 5-65, 6-33

1-4

MV Change Rate Limit .........cccocooeiiiieiinnns 5-69, 6-35
MV Lower Limit ........ooooiiiiiiiiiiee e 6-34
MV Monitor (CooliNg) ....cccveverieeeiieeeeee e 6-15
MV Monitor (Heating) ......ccccoeveviieeiieeeieeeeee e, 6-15
MV Upper Limit .....oooveeeeeoiiieeerer e 6-34
Number of Multi-SP Points .................. 5-34, 5-38, 6-64
Operation/Adjustment Protect ..........cccccoviveeninenne. 6-4
Parameter Initialization ............cccccooiiiiiiiinins 6-64
Parameter Mask Enable ..............ccocceiiiiiiiine. 6-5
022 153 o] (o 5-44
Password to Move to Protect Level ...........ccccceeeenen 6-6
PF Setting .....cooviieeiiiee e 6-37, 6-86
PID ON/OFF it 6-43
PID ON/OFF parameter .........ccccoeevvuvieeeeiiciieeeee s 4-22
Process Value Input Shift ..........ccooeeiiiiiiiiencc, 5-25
Process Value Slope Coefficient .............ccceeveeenns 5-25
Process Value/Set Point 1 .......cccccoiieiiiiiiiieciene 6-8
Process Value/Set Point 2 .........ccccooveiiiiiiniecenne 6-8
Program Pattern .............cccooiiiiiiiiiiiiis 5-60, 6-48
Program Start .........ccccoeeoiiieeee e 6-11
Proportional Band .........ccccccooeiiiiiiiceee 6-26
Proportional Band (Cooling) ................. 4-14, 5-31, 6-27
Protocol Setting ......cccvevieiiie e 6-97
PV Rate of Change Calculation Period ......... 4-35, 6-84
PV Status Display Function ..........cccccceviinininnnne 6-89
PV/MV (Manual MV) ......cccooiiiiiiie e 6-39
PV/SP Display Selection ........cccccccvvireiiirininenenn. 6-8
PV/SP No. 1 Display Selection ............... 4-46, 6-8, 6-88
PV/SP No. 2 Display Selection ............... 4-46, 6-8, 6-88
R e 6-76
RT (Robust TUNING) ...ovviiieeiiieeee e 6-76
RUN/STOP ..ot 6-12
Scaling Lower Limit .........cccooviiiiiiiiiieecieee e 6-42
Scaling Upper Limit ........cccceeiieiiiiieiciee e 6-42
Set Point During SP Ramp .......cccoccvieeieiiiieeeeecee. 6-9
Set Point Lower Limit ........cccoovieiiiiiiiieeee e 5-39
Set Point Upper Limit ........cccccoeeiiiiiiieiee e, 5-39
Setting Change Protect .........cccccooviiiiiiiiiiiec 6-5
S0aK TIME ..o 5-59, 5-61, 6-32
Soak Time Remain .........ccccccoiiiiiiiiiiiiee e 6-12
Soak Time Unit ... 6-83
SP Lower Limit ......oooiiiiei e 6-43
SP Ramp Fall Value .......ccccceveeeiiiiiiiiinns 5-41, 6-34
SP Ramp SetValue ......ccccccevvveiiiiiiiiiiiinns 5-41, 6-34
SP Ramp Time Unit .....cccooviiiieiee, 6-64
SP Upper Limit ..., 6-43
SPO 0 SP7 .. 6-22
Standard or Heating/Cooling ........cccooceveiiiiiienennn. 6-44
Standby Sequence Reset ..., 6-65
SV Status Display Function ...........ccccoevciivinenneen. 6-90
Temperature Unit ..., 6-42
Transfer Output Lower Limit ............cccooeiniininnnene. 6-56
Transfer Output Signal .........cccccveiiiiiniieieeee 6-55
Transfer Output Type .....coeecvveiiieieeeeeee 5-86, 6-55
Transfer Output Upper Limit .........cccccoeooiiiniininnnne. 6-56
Wait Band ........cccoeiiiiiie e 5-61, 6-32
Work Bit 1 to 8 OFF Delay ........cccceveeeeiiieeneee e 6-36
Work Bit 1to 8 ON Delay ......cococevevieeeiieeneee e 6-36

E5LID Digital Temperature Controllers User’s Manual (H224)



PASSWOIA ...ccoeieieieciiiiieetee e e e e e e e e e e e e e e e e e e e 5-44, 5-45
SEHING e 5-45
PF Key (& Key) ..ccceoeeeennene 3-6, 3-7, 5-44, 5-57, 5-70, 6-5
PF Setting ..cooeieee e 5-70
PID constants ..........ccooovviieeiiiieiieeeeeeee e 4-24, 4-26
PID CONIOl ..o 4-14
potentiometer input error (Position-proportional Models Only)
................................................................................... A-19
POWET SUPPIY ettt 2-28
process value/set point 1 .........ccccoeoevviiiiiee e, 4-46
process value/set point 2 .........cccceeeveiieeeee e 4-46
Program €Nd .........oeeiiiiiiiiiie e 5-62
program end OUtPUL .........eeeeiiiiiiiiiiee e 5-62
programless communications .........ccccccceveiiiiiieeiiniineenns 1-6
proportional action ........ccccceeeeeeiiii i 4-29
proportional band .........cccccveieeiiiiiii e 4-30
Protect LEVEl .....ooovveeieeeee e, 6-3, A-35
ProteCHION .o 5-43
Initial Setting/Communications Protect ................... 5-43
Operation/Adjustment Protect ...........ccccviveiiennns 5-43
PF Key Protect ... 5-44
Setting Change Protect ..........cccceviiiiviiiiiieeees 5-44
Push-In Plus terminal blocks ............cccccviiiiiiiienien. 2-25
PV change rate alarm ........ccccooiiiiiini 4-35
PV status display .........cccooeviiiiii e 5-73
R
FALINGS et A-2
registering calibration data ............ccoccciini 7-2
resistance thermometer calibration ...........cccccccovveiinne. 7-7
RS-485 ..o 2-35, A-5
TUN/STOP CONTIOL ...eeiiiiiiiiice e 5-36
S
SaMPliNg CYClE ....uveeiiiiiiiieiieeeeeeeee e 4-35, A-5
sensor input setting ranges .........ccccccveveieeee e, A-39
set point lIMiIter ..o, 5-39
Set POINtS 010 7 . 6-9
setting levels diagram .........ccccoveveieieiiieenee s A-40
setting monitor/setting items ............ccoociiiiiiiine 5-72
setting output specifications ............ccccocciiiiiiiiieee e, 4-15
setting the iNnput type ......ccceveeiiiii e, 4-11
setting the set point (SP) ......ooovviiiiiiiii e, 4-20
setting the SP upper and lower limit values .................. 5-39
Setup Tool Ports ....cevveveeiiiiiieeeceeee e 2-39, 2-40, 3-7
Shift Key (€% KeY) ...oeoveviieeiiieieie e 3-7
shifting input values ........ccccoviiiii e 5-25
Shifting INPULS ..ooooiiiie e 5-25
simple program function ..........ccccccevieeiiiee e 5-59
starting method ... 5-60
SP FaMP et 5-41
AlAMS o 5-42
operation at startup .........cccocciii 5-42
FEStHCHIONS ..ooiiiiiiiiiie e 5-42
SP Response Derivative Time .........cccocovviiiiiiiieeniinne 6-28
SP Response Integral Time ........ccocoeeiiiiiniiiiiiieeneee 6-28
SP Response Proportional Band ...........cccocccoiiiiinnnnne 6-28

E5L1D Digital Temperature Controllers User’s Manual (H224)

Index

SPO 0 SP7 e 5-33
SPECIfiCAtiONS .....cevveiieiicee e A-2
standard control .........cccccocievieniiinie 6-44
standby SEQUENCES ......coevvivieeeiiiiiieeiecceeeee e 4-37
SV status display .......cceviiiiiiiie 5-73
T
temperature Unit ..o 4-13
terminal arrangement ... 2-9
terminal block wiring examples

E5CD

E5CD-B

E5SED

E5ED-B
thermocouple calibration ...........cccoceeviiiiiiic 7-4
thermocouple or infrared temperature sensor .............. 7-15
three-position CoNtrol ...........cccccviiiieeiiii e 5-32
transfer OUtPUL ........oooiiiiii 5-86
transfer output signal ..........ccccoiiiiiii e 5-86
transfer scaling .......cooveveiiiiii 5-87
troubleshooting .........coccveiiiiiii A-20
U
UP KEY (B KEY) vttt 3-6
USB-Serial Conversion Cable ................... 2-39, 2-41, A-11
user calibration ..........ccccoooviiiiiii 7-2
using the terminals ..........ccoooiiiii i 2-9
\'
VEISIONS ittt 1-13
w
WIFING ettt e e et e e e e e e e eas 2-28
WiriNg precautions ...........cccceeieiiiiiee e 2-25
WOrK Dit 110 8 ..o 5-78

1-5




Index

E5LID Digital Temperature Controllers User’s Manual (H224)






OMRON Corporation Industrial Automation Company

Kyoto, JAPAN Contact : www.ia.omron.com

Authorized Distributor:

Regional Headquarters

OMRON EUROPE B.V. OMRON ELECTRONICS LLC

Wegalaan 67-69, 2132 JD Hoofddorp 2895 Greenspoint Parkway, Suite 200

The Netherlands Hoffman Estates, IL 60169 U.S.A.

Tel: (31) 2356-81-300 Fax: (31) 2356-81-388 Tel: (1) 847-843-7900 Fax: (1) 847-843-7787

OMRON ASIA PACIFIC PTE. LTD. OMRON (CHINA) CO., LTD. ©OMRON Corporation 2017-2022 All Rights Reserved.
438B Alexandra Road, #08-01/02 Alexandra Room 2211, Bank of China Tower, In the interest of product improvement, )
Technopark, Singapore 119968 200 Yin Cheng Zhong Road, specifications are subject to change without notice.

Tel: (65) 6835-3011 Fax: (65) 6835-2711 PuDong New Area, Shanghai, 200120, China

Tel: (86) 21-5037-2222 Fax: (86) 21-5037-2200 Cat. No. H224-E1-04 0922



	E5[]D Digital Temperature Controllers User's Manual
	Preface
	Terms and Conditions Agreement
	Warranty, Limitations of Liability
	Application Considerations
	Disclaimers

	Safety Precautions
	Definition of Precautionary Information
	Symbols

	Precautions for Safe Use
	Precautions for Correct Use
	Preparations for Use
	Versions
	Revision History
	Conventions Used in This Manual
	Model Notation
	Meanings of Abbreviations
	Terminology
	How to Read Display Symbols
	How This Manual is Organized
	Related Manuals

	Sections in this Manual

	Section 1 Introduction
	1-1 Appearance, Features, and Functions of the E5@D
	1-1-1 Appearance
	1-1-2 Features
	1-1-3 Main Functions

	1-2 I/O Configuration and Model Number Legend
	1-2-1 I/O Configuration
	1-2-2 Model Number Legends


	Section 2 Preparations
	2-1 Installation
	2-1-1 Dimensions (Unit: mm)
	2-1-2 Panel Cutout (Unit: mm)
	2-1-3 Mounting
	2-1-4 Drawing Out the Interior Body of the Digital Controller to Replace It

	2-2 Using the Terminals
	2-2-1 E5CD Terminal Block Wiring Example
	2-2-2 E5CD-B Terminal Block Wiring Example
	2-2-3 E5ED Terminal Block Wiring Example
	2-2-4 E5ED-B Terminal Block Wiring Example
	2-2-5 Precautions when Wiring
	2-2-6 Wiring

	2-3 Installing Temperature Sensors for Packing Machines
	2-4 Insulation Block Diagrams
	2-5 Using the Setup Tool Port
	2-5-1 Procedure
	2-5-2 Connection Method
	2-5-3 Installing the Driver


	Section 3 Part Names and Basic Procedures
	3-1 Basic Flow of Operation
	3-2 Power ON
	3-3 Part Names, Part Functions, and Setting Levels
	3-3-1 Part Names and Functions
	3-3-2 Entering Numeric Values
	3-3-3 Setting Levels

	3-4 Procedures after Turning ON the Power Supply
	3-4-1 Basic Flow of Operations
	3-4-2 Basic Procedure


	Section 4 Basic Operation
	4-1 Moving between Setting Levels
	4-1-1 Moving to the Initial Setting Level
	4-1-2 Moving to the Adjustment Level
	4-1-3 Moving to the Protect Level
	4-1-4 Moving to the Advanced Function Setting Level
	4-1-5 Moving to the Communications Setting Level

	4-2 Initial Setting Examples
	4-3 Setting the Input Type
	4-3-1 Input Type

	4-4 Selecting the Temperature Unit
	4-4-1 Temperature Unit

	4-5 Selecting PID Control or ON/OFF Control
	4-6 Setting Output Specifications
	4-6-1 Control Period
	4-6-2 Direct and Reverse Operation
	4-6-3 Assigned Output Functions
	4-6-4 Auxiliary Output Opening or Closing in Alarm

	4-7 Setting the Set Point (SP)
	4-7-1 Changing the SP

	4-8 Using ON/OFF Control
	4-8-1 ON/OFF Control
	4-8-2 Settings

	4-9 Determining PID Constants (AT, Manual Setup)
	4-9-1 AT (Auto-tuning)
	4-9-2 RT (Robust Tuning) (Use with AT)
	4-9-3 Manual Setup

	4-10 Alarm Outputs
	4-10-1 Alarm Types
	4-10-2 Alarm Values

	4-11 Alarm Hysteresis
	4-11-1 Standby Sequence
	4-11-2 Alarm Latch

	4-12 Using Heater Burnout (HB) and Heater Short (HS) Alarms
	4-12-1 HB Alarm
	4-12-2 HS Alarm
	4-12-3 Installing Current Transformers (CT)
	4-12-4 Calculating Detection Current Values
	4-12-5 Application Examples

	4-13 Customizing the PV/SP Display
	4-13-1 PV/SP Display Selections


	Section 5 Advanced Operations
	5-1 Suppressing Temperature Variations When Using a Temperature Sensor for Packing Machines (for Packing Machines)
	5-2 Automatically Adjusting a Water-cooling Output (for Water-cooled Extruders)
	5-3 Performing Adaptive Control
	5-3-1 Overview
	5-3-2 Application Methods for Adaptive Control

	5-4 Indication Data
	5-5 Shifting Input Values
	5-6 Setting Scaling Upper and Lower Limits for Analog Inputs
	5-7 Executing Heating/Cooling Control
	5-7-1 Heating/Cooling Control

	5-8 Using Event Inputs
	5-8-1 Event Input Settings
	5-8-2 How to Use the Multi-SP Function
	5-8-3 Operation Commands Other than Multi-SP

	5-9 Setting the SP Upper and Lower Limit Values
	5-9-1 Set Point Limiter
	5-9-2 Setting

	5-10 Using the SP Ramp Function to Limit the SP Change Rate
	5-10-1 SP Ramp

	5-11 Using the Key Protect Level
	5-11-1 Protection
	5-11-2 Entering the Password to Move to the Protect Level

	5-12 Hiding and Displaying Parameters
	5-12-1 Parameter Mask Setting

	5-13 OR Output of Alarms
	5-13-1 Integrated Alarm

	5-14 Alarm Delays
	5-14-1 Alarm Delays

	5-15 Loop Burnout Alarm
	5-15-1 Loop Burnout Alarm (LBA)

	5-16 Performing Manual Control
	5-16-1 Manual MV

	5-17 Using the Simple Program Function
	5-17-1 Simple Program Function
	5-17-2 Operation at the Program End
	5-17-3 Application Example Using a Simple Program

	5-18 Output Adjustment Functions
	5-18-1 Output Limits
	5-18-2 MV at Stop
	5-18-3 MV at PV Error

	5-19 Using the Extraction of Square Root Parameter
	5-19-1 Extraction of Square Roots

	5-20 Setting the Width of MV Variation
	5-20-1 MV Change Rate Limit

	5-21 Setting the PF Key
	5-21-1 PF Setting (Function Key)

	5-22 Displaying PV/SV Status
	5-22-1 PV and SV Status Display Functions

	5-23 Logic Operations
	5-23-1 The Logic Operation Function (CX-Thermo)
	5-23-2 Using Logic Operations

	5-24 Initializing Settings
	5-25 Setting the Operating Status to Use When Power Is Turned ON
	5-26 Using the Transfer Output for the Process Value, Set Point, or other Data
	5-26-1 Transfer Output Function


	Section 6 Parameters
	6-1 Conventions Used in this Section
	6-2 Protect Level
	6-3 Operation Level
	6-4 Adjustment Level
	6-5 Monitor/Setting Item Level
	6-6 Manual Control Level
	6-7 Initial Setting Level
	6-8 Advanced Function Setting Level
	6-9 Communications Setting Level

	Section 7 User Calibration
	7-1 User Calibration
	7-2 Parameter Structure
	7-3 Thermocouple Calibration
	7-4 Resistance Thermometer Calibration
	7-5 Calibrating Analog Input
	7-6 Calibrating the Transfer Output
	7-7 Checking Indication Accuracy

	Appendices
	A-1 Specifications
	A-1-1 Ratings
	A-1-2 Characteristics
	A-1-3 Rating and Characteristics of Options
	A-1-4 Waterproof Packing
	A-1-5 Setup Tool Port Cover for Front Panel
	A-1-6 Draw-out Jig

	A-2 Current Transformer (CT)
	A-2-1 Specifications
	A-2-2 Dimensions (Unit: mm)

	A-3 USB-Serial Conversion Cable and Conversion Cable
	A-3-1 E58-CIFQ2 USB-Serial Conversion Cable
	A-3-2 E58-CIFQ2-E Conversion Cable

	A-4 Temperature Sensor for Packing Machines
	A-4-1 Model Number Legend
	A-4-2 Dimensions
	A-4-3 Mounting Brackets

	A-5 Error Displays
	A-6 Troubleshooting
	A-7 Parameter Operation Lists
	A-7-1 Operation Level
	A-7-2 Adjustment Level
	A-7-3 Initial Setting Level
	A-7-4 Manual Control Level
	A-7-5 Monitor/Setting Item Level
	A-7-6 Advanced Function Setting Level
	A-7-7 Protect Level
	A-7-8 Communications Setting Level
	A-7-9 Initialization According to Parameter Changes

	A-8 Sensor Input Setting Range, Indication Range, Control Range
	A-9 Setting Levels Diagram
	A-10 Parameter Flow
	A-11 Parameter Flow (For E5[]D-[]-80[])

	Index
	Contact



