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Preface

Preface

Thank you for purchasing an E5LIC Digital Controller.

This manual describes how to use the E5LIC. 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//C Digital
Controllers Communications Manual (Cat. No. H175) for information on communications.

([ © OMRON, 2011-2022 )

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 OR IN LARGE QUANTITIES 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 EQUIP-
MENT 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 E5SLIC 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

A CAUTIO N avoided, may result in minor or moderate injury or in prop-

erty damage.

Symbols
Symbol Meaning
e General Caution
Indicates non-specific general cautions, warnings, and dangers.
Caution
e Electrical Shock Caution
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.
Mandatory ¢ General Caution
Caution Indicates non-specific general cautions, warnings, and dangers.
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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, 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.

Fire may occasionally occur.
Do not allow dirt or other foreign objects to enter a Setup Tool port,
or between the pins on the connectors on the Setup Tool cable.

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

L © P>

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.”

(e) E5CC-U, E5GC products: Use wires with heat resistance of
65°C min to wire the terminals because the maximum terminal
temperature is 65°C.

Other models of products: Use wires with heat resistance of
75°C min to wire the terminals because the maximum terminal
temperature is 75°C.

>

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.

*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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Safety Precautions

/A CAUTION

If you replace only the Main Unit of the ES5DC or E5DC-B, check the
condition of the Terminal Unit.

If corroded terminals are used, contact failure in the terminals may
cause the temperature inside the Digital Controller to increase,
possibly resulting in fire.

If the terminals are corroded, replace the Terminal Unit as well.

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.

* The specified torque is 0.5 N-m for the ESCC-U.

See b

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.

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

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

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

Data recovery
Backup data and keep the data up-to-date periodically to prepare for
data loss.
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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. Use the product within specifications.

e 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.

e To allow heat to escape, do not block the area around the Digital Controller. Do not block the
ventilation holes on the Digital Controller.

¢ Be sure to wire properly with the correct signal name and polarity of terminals.

¢ 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
E5CC, E5EC, ESAC, E5SDC, or ESGC | AWG24 to AWG18 (0.21 to 0.82 mm?) 6to 8 mm
(models with screw terminal blocks) Copper stranded or solid wires
E5GC (models with screwless clamp 81012 mm
terminal blocks)
E5CC-U (plug-in models) AWG24 to AWG14 (0.21 to 2.08 mm?) Sto6mm

Copper stranded or solid wires

E5LIC-B (models with Push-In Plus 0.25 to 1.5 mm? (equivalent to AWG24 to | With ferrules: 10 mm
terminal blocks) *1 AWG16) Without ferrules: 8 mm

Copper stranded or solid wires
*1 Use Ferrules with UL certification (R/C).

Connect only one wire to each terminal.
Use the specified size of crimped terminals to wire the E5CC, ESEC, E5AC, E5DC, and E5GC
(models with screw terminal blocks) as well as the ESCC-U (plug-in models).
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Precautions for Safe Use

Crimp Terminal Sizes

Model Crimp terminal size
E5CC, E5EC, E5AC, E5DC, or E5GC | M3, Width: 5.8 mm max.
(models with screw terminal blocks)
E5CC-U (plug-in models) M3.5, Width: 7.2 mm max.
For the E5LID-B (models with Push-In Plus terminal blocks), connect only one wire to each terminal.
For the ESCIC (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.
When connecting two wires to one terminal on the E5GC (models with screwless clamp terminal

blocks), use two crimped ferrules with a diameter of 0.8 to 1.4 mm and an exposed conductor length
1

of 8to 12 mm.”

*1 The E5GC (models with screwless clamp terminal blocks) underwent UL testing with one stranded wire
connected.

¢ Do not wire the terminals that are not used.

* 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 component).

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 powerful high
frequencies (high-frequency welders, high-frequency sewing machines, etc.) or surge.

* Use the Digital Controller within the rated load and power supply.

¢ 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.

¢ 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.

* When executing self-tuning, 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, self-tuning will not be performed properly and optimum control will not
be achieved.

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

* Wipe off any dirt from the Digital Controller with a soft dry cloth. Never use thinners, benzine, alcohol,
or any cleaners that contain these or other organic solvents. Deformation or discoloration may occur.

¢ 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.

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

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

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

* Use suitable tools when taking the Digital Controller apart for disposal. Sharp parts inside the Digital
Controller may cause injury.

* For compliance with Lloyd’s standards, the E5CC, E5CC-U, E5CC-B, ESEC, E5EC-B, E5AC, and
E5DC must be installed under the conditions that are specified in Shipping Standards.
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Precautions for Safe Use

¢ On models with two Setup Tool ports (ESEC, E5EC-B, E5AC, E5DC, E5DC-B, and E5GC), do not
connect cables to both ports at the same time. The Digital Controller may be damaged or may
malfunction.

¢ Do not exceed the communications distance that is given in the specifications and use the specified
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.

e Do not bend the communications cables past their natural bending radius. Do not pull on the
communications cables.

¢ For the E5DC and E5DC-B, when you attach the Main Unit to the Terminal Unit, make sure that the
hooks on the Main Unit are securely inserted into the Terminal Unit.

e For the E5CC-U, when you attach the Main Unit to the socket, make sure that the hooks on the
socket are securely inserted into the Main Unit.

¢ Install the DIN Track vertically to the ground.

e For the E5DC and E5DC-B, always turn OFF the power supply before connecting the Main Unit to or
disconnecting the Main Unit from the Terminal Unit, and never touch nor apply shock to the terminals
or electronic components. When connecting or disconnecting the Main Unit, do not allow the
electronic components to touch the case.

¢ Observe the following precautions when you remove the terminal block or pull out (draw out) the
interior of the E5GC.

* Follow the procedure given in Drawing Out the Interior Body of the E5GC to Replace It on page
2-21 of this manual.

e Turn OFF the power supply before you start and never touch nor apply shock to the terminals or
electric components.
When you insert the interior body of the Digital Controller, do not allow the electronic components
to touch the case.

e Check for any corrosion on the terminals.

¢ 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.

¢ Observe the following precautions when wiring the E5CIC-B.

¢ Follow the procedures given in E5SL1C-B (Models with Push-In Plus Terminal Blocks) on page 2-58
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.

e 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.

e Do not use crossover wiring to the ESCC-B or ES5EC-B except for the input power supply and
communications.

¢ Do not use crossover wiring to the E5DC-B.

e Use a commercial power supply for the power supply voltage input to a Digital Temperature

Controller with AC input specifications.

Do not use the output from an inverter as the power supply.

Depending on the output characteristics of the inverter, temperature increases in the Digital
Temperature Controller may cause smoke or fire damage even if the inverter has a specified output
frequency of 50/60 Hz.

¢ Do not use the Digital Controller if the front sheet is peeling. The front sheet is not a protective film
designed to prevent scratches that may occur during packaging and transportation. Dispose of the
protective film after use.
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Installation Precautions

Installation Precautions

® Service Life

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.

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. Component
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.

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 Controllers
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, however, be careful
not to cool down the terminals sections alone to avoid measurement errors.

® Ensuring Measurement Accuracy

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

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.

Mount the Digital Controller so that it is horizontally level.

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

® Resistance to Water (E5CC, E5CC-B, E5EC, ESEC-B, ES5AC, and E5GC Only)

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 ESEC, ESEC-B, and E5AC 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.
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Precautions for Operation

Precautions for Operation

e When using self-tuning, 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, self-tuning will not be performed properly and optimum control will not
be achieved. When starting operation after the Digital Controller has warmed up, turn OFF the power
and then turn it ON again at the same time as turning ON power for the load. (Instead of turning the
Digital Controller OFF and ON again, switching from STOP Mode to RUN Mode can also be used.)

¢ 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.

Shipping Standards

The E5CC, E5CC-U, E5CC-B, E5EC, E5EC-B, E5AC, and E5DC comply with Lloyd’s standards. For
compliance with these standards, install the Digital Controller in an installation location that meets the
application conditions. Also, insert the Waterproof Packing on the Digital Controller.

Application Conditions

® Installation Location

The E5CC, E5CC-U, E5CC-B, ESEC, ESEC-B, E5AC, and E5SDC are applicable to installation category
ENV1 or ENV2 of Lloyd’s standards. The installation environment must be equipped with air condition-
ing. The installation environment must be equipped with air conditioning. They cannot be used on the
bridge or decks, or in a location subject to strong vibration.
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Preparations for Use

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 E5LIC-B (models with Push-In Plus terminal blocks), do not attempt
to wire anything to the release holes.
For the ESCC-B or E5DC-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.
Do not perform crossover wiring for the ESDC-B (models with Push-in Plus
Terminal Blocks).
Power supply Wire the power supply inputs correctly. Incorrect wiring will result in
inputs damage to the internal circuits.
Operating Ambient The ambient operating temperature for the Digital Controller is -10 to
environment | temperature 55 C’2 (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.

*1 The specified torque is 0.5 N-m for the E5CC-U.
*2 When two or more E5GC Digital Controllers are mounted, make sure that the ambient temperature of the
Digital Controller does not exceed the allowable operating temperature range given below.
Horizontal group mounting: -10to 55 C
Vertical group mounting of two Digital Controllers: -10 to 45 C
Vertical group mounting of three or more Digital Controllers: -10 to 40 C
For vertical group mounting, use Digital Controllers with screwless clamp terminal blocks.
For ESEC models with two control outputs (QQ, QR, CQ, RR, CC, or PR) and 011, 012, 013, or 014 options,
the ambient temperature for group mounting must be 45 C max.
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Versions

Versions

Check the version on the nameplate on the E5LIC Digital Controller or on the label on the packing box.
If the version is not given, the version of the E5LIC Digital Controller is version 1.0.

Product nameplate Package label
The version is given here. TYPE  E5CC-RX0ASM-000 ‘
) DIGITAL CONTROLLER oo
/ INPUT MULT I-RANGE et ELThe version is given here. ]
OMRON / VOLTS. 100 to 240 VAC EatCor 7/
E5CC-RX3ASM-00

DIGITAL CONTROLLER

LOT No. DDMYYM
US oMR-
E316989 E5CCOT

FREQ. 50/60Hz
L0T No.  17212M Qry.1 (Vert.

OMRON Corporation [cazsare s
Designed by OMRON ~ MADE IN CHINA
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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.

H174-E1-19 |
J B

Revision code

Revision code

Date

Revised content

01

December 2011

Original production

02

January 2012

Page 9: Made correction in Precautions for Safe Use.

03

December 2012

¢ Made changes accompanying the addition of programless
communications and component communications (version 1.1).

e Added E5EC/E5AC Digital Controllers with position-proportional control
and E5AC Digital Controllers. (version 2.0).

e Corrected mistakes.

04

July 2013

¢ Added version 1.0 of the E5DC.
¢ Corrected mistakes.

05

December 2013

¢ Added E5CC-U.

¢ Improved autotuning for heating/cooling control.

¢ Added Mitsubishi FX-series PLCs and Keyence PLCs to information on
programless communications (version 2.1).

* Corrected mistakes.

06

April 2014

e Added version 2.2 of the E5GC.

¢ Added an analog input type and simple transfer function for the
E5CC-U (version 2.2).

* Corrected mistakes.

07

July 2014

e Added E5DC-U.

¢ Added simple transfer function and status message function to the
E5DC (version 2.2).

¢ Added seconds as the unit for the soak time (version 2.2).

¢ Added Lloyd’s standards for the E5DC.

¢ Corrected mistakes.
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Conventions Used in This Manual

Conventions Used in This Manual

Model Notation

“E5LIC” is used to indicate information that is the same for the E5CC, E5CC-U, E5CC-B, E5EC,
E5SEC-B, ESAC, E5DC, E5DC-B, and E5GC Digital Controllers. “E5[]1C-B” is used to indicate informa-
tion that is the same for the E5CC-B, ES5EC-B, and E5DC-B Digital Controllers. “ESEC/E5AC-PRLT” or
“Position-proportional Models” indicates the Digital Controllers with position-proportional control. “Stan-
dard Models” indicates other Digital Controllers.

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
ST Self-tuning

EU Engineering unit*
LBA Loop burnout alarm
HB Heater burnout

HS Heater short

RSP Remote SP
LSP Local SP

*  “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.

BI): Indicates items that can be used only with the E5S[IC-[J-00]C.
[Ei8): Indicates items that can be used only with the E5S(IC-[J-8010.
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Conventions Used in This Manual

How to Read Display Symbols

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

alphabet characters.

A b C d £ F I H L u i L M
A B C D E F G H | J K L M
N o A Iy [ 5 t ] v W Y /
N o P Q R S T U Vv 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 E5[IC

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
operation

Section 3 Part Names and
Basic Procedures

This section serves as a basic tutorial for
first-time users of the E5[]C.

Learning the basic operating
methods

Section 4 Basic Operation
Section 6 Parameters

These sections describe basic operating
methods.

Learning advanced operating
methods

Section 5 Advanced
Operations
Section 6 Parameters

These sections describe advanced operating
methods.

Calibrating the E5(IC

Section 7 User Calibration

This section describes the procedures that you
can use to calibrate the sensor or transfer
output of the E5LIC.

Learning the specifications
and parameters of the E5LIC

Appendices

Related Manuals

Also refer to the E5SLIC Digital Controllers Communications Manual (Cat. No. H175) for information on
communications.
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Sections in this Manual

Introduction

Sections in this Manual

Preparations

Part Names and Basic Procedures

Basic Operation

Advanced Operations

Parameters

User Calibration

Appendices

Index
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1 Introduction

1-1 Appearance, Features, and
Functions of the E5LIC

1-1-1 Appearance

o]

A stylish design that gives a new

look to control panels.

e Large display characters and white
backlight for better visibility.

¢ A compact size to help downsize
control panels.

¢ Much faster sampling and greater
expandability than expected in this
class of Digital Controller.

¢ Even easier to use than previous

models.

E5CC, E5CC-U, E5EC and E5EC-B E5AC E5DC and
and E5CC-B E5DC-B

1-1-2 Features

This section compares the features of the E5[]1C with the previous E5SLIN Digital Controllers.

I High-speed Control Capability

Input sampling cycle: 50 ms
Control period: 0.1 s and 0.2 s have been added.
Integral/differential time unit: Setting in increments of 0.1 s has been added.

] 0 Expandability

¢ Number of event inputs: Increased from 2 to 4 for the E5CC and from 4 to 6 for the ESEC/E5AC.
The E5DC has only 1 event input.

The E5GC or E5CC-B has 2 event inputs.
The E5EC-B has 6 event inputs.
* The E5DC-B does not support event inputs.

e Number of auxiliary outputs: Increased from 2 to 3 for the E5CC and from 3 to 4 for the ESEC/E5AC.
The E5DC, E5DC-B, E5CC-U, E5GC, or E5CC-B has 2 auxiliary
outputs.

The E5EC-B has 4 auxiliary outputs.

e Remote SP inputs: A remote SP input that treats the external analog signal at the set point

(SP) has been added.

I Universal Input Capability

Universal input:  The input sensor can be selected freely from the following: Thermocouple, resis-
tance thermometer, ES1B Infrared Temperature Sensor, current, and voltage.

I Easier Numeric Inputs with a Digit Shift Key

Digit shift: When setting the SP or other parameters, you can use a Shift Key (assigned to the PF
Key) to shift the digit that is being set to aid changing the set values.
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1 Introduction

Setup Tool Port on Front Panel of the ESEC, ESEC-B, ESAC, E5DC or
E5DC-B [}

This port allows you to change or set parameters from the Setup Tool even when the Digital Controller
is installed in a panel.
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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.

® Input Sensor Types °
You can connect the following sensors and signals to the universal input. 2

I

c

Thermocouple (temperature input): K,J,T,E,L,U N, R,S, B, W, PLII 5
Resistance thermometer (temperature input): Pt100, JPt100 %

Infrared Temperature Sensor (temperature input): ES1B
10 to 70°C, 60 to 120°C, 115 to 165°C, 140 to 260°C
Current input (analog input): 41020 mA DC, 0to 20 mA DC
Voltage input (analog input): 1to5VDC,0to 5V DC,0to 10V DC, 0 to 50 mVDC*
* This range can be used only for ESCC-U Digital
Controllers and only if they are manufactured in
May 2014 or later (version 2.2 or higher).

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

depending on the model.

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

method or by performing ST (self-tuning) with the step response method.

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

® 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
¢ 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.
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Introduction

® 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, switching the SP mode100% AT execute/cancel, 40%
AT execute/cancel, setting change enable/disable, communications write enable/disable, and
canceling the alarm latch.

Communications Functions
With any E5[IC model that supports communications, you can use CompoWay/F, Modbus-RTU, "
programless, and component communications.

*1 Modbus is a registered trademark of Schneider Electric.
*2 The E5CC-U does not support communications.

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. The E5CC-U?,
E5DC*, E5DC-B and E5GC do not have a transfer output, but if the control output is a linear current
output, the control output can be used as a simple transfer output.

* The E5CC-U must be manufactured in May 2014 or later (version 2.2 or higher) and the E5DC must be
manufactured in July 2014 or later (version 2.2 or higher).

Remote SP Input

With any model that provides a remote SP input, you can set the set point with an analog input.
* The E5CC-U, E5DC, E5GC, E5CC-B, or E5DC-B does not have a remote SP input.
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1-2 1/O Configuration and Model Number
Legend

[8POJAl pue uonenbyuod O/l -1
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1-2-1  1/O Configuration

Inputs E5LIC Outputs
Input signals Output signals
Control -
Heating §
Set point (SP)  Local SP Limits Operation Open « Linear current I})
Multi-SP ————¥ SP mode > Control 1 -
« Voltage output| Control output
Remote SP Manipulated Wi (for driving SSR) —_
vae | © imit . > \
Analog input (current/voltage) T W | mv  Direct/reverse Relay . O
ramp —»  rate-of- P * Auto/manual ——> (@]
* Set point limite
Potentiometer input Set point limiter change limit « Linear current g
) FB « Voltage output| Control output 2 =
Process value (PV) input | (for driving SSR)fep «Q
« Thermocouple Cooling « Relay . =
* Resistance thermometer Close Q
* Input t * Input shift
« Infrared Temperature Sensor nput type nputshi PV *PID or g
* Analog input (current/voltage) * Input filter * Moving average * ON/OFF control c Auxiliary outputs 1 to 4 S
. ion of square root Analog scaling ontact status | -, gtandard alarms (alarms 1 to 4)
-------- " ;e dam B -- ) -
* HS alarm
Event inputs (EV1 to EV6) « RUN/STOP switching « Auto/manual selection + Input error (S.ERR)
* External inputs Automatic settin * RSP input error
. . i g of
(contact or non-contact input) Program start Invert direct/reverse PID constants with AT « Integrated alarm
---------------- P« SP mode (remote/local operation F-4» orsT « RUN status
switching) « Program end
+100% AT execute/cancel  * 40% AT execute/cancel « Standard control or « Work bits 110 8
* Setting change + Communications * Heating/cooling Transfer output
enable/disable write enable/disable control Analog status | N -
« Alarm latch cancel * Multi-SP No. * Set point : t!"ea' Suren |
Alarms * Set point during SP ramp inear voftage
* Process value
Input voltage from CT «HB alarm
—_— CT input )—-b * Manipulated value
'ﬁ P « HS alarm P « CompoWay/F
Communications . podbus-RTU
Setup Tool (CX-Thermo) <— Setting and monitoring P« RS-485

*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
Assignments and the Auxiliary Output 1 to 4 Assignments in the
parameters in the advanced function setting level.

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

or
D: 24 VAC/DC
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1 Introduction

1-2-2 Model Number Legends

® E5CC (Models with Screw Terminal Blocks)

Esiclc - [ T [ 1] -1 T

(1) 2 @B @4 () (6) )
(1) (2 3 @B 6| (7 Meaning
N
T 2
& 2%
2 21,
E 5zt
& (e] X |2 |® | o
® [ = |a |£|3| 8
£ |s|g|E|E|°
S |g|8 |-
C 48 x 48 mm
Control output 1 Control output 2
R X Relay output None
Q| X Voltage output (for driving SSR) None
1T C | X Linear current output None
Q| Q Voltage output (for driving SSR) Voltage output
(for driving SSR)
C | Q Linear current output Voltage output
(for driving SSR)
231 0 None
3| 2 2
3 3
A 100 to 240 VAC
D 24 VAC/DC
S Screw terminals
5 Screw terminals (with cover)
M Universal input
Event Communications Remote HB alarm and | Transfer
inputs SP Input HS alarm output
000
001 2 1
*3 | 002 RS-485 1
003 RS-485 2 (for 3-phase
heaters)
004 2 RS-485
005 4
006 2 - Provided.
007 2 Provided. ---
*1  Options with HB and HS alarms (001, 002, and 003) cannot be selected if a linear current output is selected for the

*2
*3

control output.

The control output cannot be used as a simple transfer output.
If no auxiliary outputs (none) is selected, 000 (none) must be selected for the options.
These cannot be selected if 5 (screw terminals with cover) is selected for the terminal type.
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® E5CC-U (Plug-in Models)

[8POJAl pue uonenbyuod O/l -1

=
Esiclc - [ T [l ]-[CT 171 £
(1) 2) @) (4 (5 (6) (7) 2
(1]
(1) 2 1B3)|@) | (B)|®6)| ™ Meaning ‘«'g
» o
5 | o
8|0
= 3 =
= [}
3 > S (]
£ |8|2|5(8 0
o ) = & — = c
N oy ; =2 2 - 9 -
(7] o c |® |[= |3 |&a n
- - ~ 1= o o M)
c o O = [=
[} . S (1} - <
o °o |5 |F g
Z | a @
C 48 x 48 mm §
Control output 1 g
R | W Relay output (SPDT contacts) 5
Q| X Voltage output (for driving SSR) §
1 C | X Linear current output &
0 None
1
2 2
A 100 to 240 VAC
D 24 VAC/DC
U Plug-in model
M Universal input
Event ... Remote HB alarm and HS Transfer
. Communications
inputs SP Input alarm output
000

*1  The control output can be used as a simple transfer output for Digital Controllers manufactured in May 2014 or later
(version 2.2 or higher).
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® E5CC-B (Models with Push-In Plus Terminal Blocks)

esiclc -[ [ J[ JCIB]]-C1L 1]

(1) 2 @) @4 (6 (6 (7)
(1) (2) @@ | G| 6D Meaning
“
28
= 3 o
= [=}
3 > S (]
g |5 |2|5 |8
= = > c
8 2 X|2|% £ |8
(7 [ s |@ |€£|3|%8
‘E — — E Q (@)
o O = (=
<] . = (1} -
(&) =] o L
=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
*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 Communi | Remote HB alarm and HS Transfer
inputs cations SP input alarm output
000
001 2 1
002 RS-485 1
004 2 RS-485
006 2 - --- --- Provided.

*1  Options with 001 and 002 cannot be selected if a linear current output is selected for the control output.
The control output cannot be used as a simple transfer output.
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® E5EC/AC (Models with Screw Terminal Blocks)

E5[]C -]
(1)

()

3)

(4) (5) (6) (7)

1 Introduction

(1) 2 @@ [OG]|6 | @ Meaning
5 |20
5 |28
- 3 ° [
g (22052l
2| &2 |£|8|8|Z |8
1S |E|E|EE|S
£ |52 (F
§ |£|8
E 48 x 96 mm
A 96 x 96 mm
Control output 1 Control output 2
T|]R| X Relay output None
1TlQ| X Voltage output (for driving SSR) None
21 ] C | X Linear current output None
TlQ|Q Voltage output (for driving SSR) Voltage output (for driving SSR)
T|Q|R Voltage output (for driving SSR) Relay output
TIR|R Relay output Relay output
21| C|C Linear current output Linear current output
21| C|Q Linear current output Voltage output (for driving SSR)
*1 P|R Position-proportional relay output Position-proportional relay output
3] 2 2
4 4
A 100 to 240 VAC
D 24 VAC/DC
S Screw terminals
5 Screw terminals (with cover)
M Universal input
HB alarm ROIERC
IE“")Z':; Communications ;;m;t:t a:lcairlr-lns T;z'::lfﬁr gé: g:” Foré'.:é( or For PR
or CQ
000 - - - - Selectable | Selectable | Selectable
004 2 RS-485 - - - Selectable | Selectable
005 4 - - - - Selectable -
*3 | 008 2 RS-485 1 Selectable --- ---
009 2 RS-485 --- 2 (for --- Selectable --- ---
3-phase
heaters)
010 4 - - 1 - Selectable - -
011 6 --- Provided. 1 Provided. | Selectable --- -
*3 | 012 4 RS-485 Provided. 1 Provided. | Selectable -
013 6 - Provided. Provided. - Selectable ---
014 4 RS-485 Provided. Provided. - Selectable | Selectable
*1  The options that can be selected depend on the type of control output.
*2  The control output cannot be used as a simple transfer output.
*3  These cannot be selected if 5 (screw terminals with cover) is selected for the terminal type.
E5CIC Digital Temperature Controllers User’s Manual (H174) 1-9
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1 Introduction

® E5EC-B (Models with Push-In Plus Terminal Blocks)

EsElc - [ I 1BI]1-[ T T
(1) 2 3 4 () (6 ()
(1) () @) | @ | 6G) |6 @ Meaning
b 2
- g ° &
5 3 [3|35|% %%
s & |z |8 |f|°
£ ° 1z | "
§ |2 |8
E 48 x 96 mm
Control output 1 Control output 2
*1 R X Relay output None
"1 Q X Voltage output (for driving SSR) None
2 C X Linear current output None
2 2
4 4
A 100 to 240 VAC
D 24 VAC/DC
B Push-In Plus terminal blocks
M Universal input
Event inputs Com_municat Rer_note SP HaBn:I:rsm Transfer
ions input alarm output
000
004 2 RS-485
008 2 RS-485 1
010 4 1
011 6 Provided. 1 Provided.
014 4 RS-485 Provided. Provided.

*1  Options with 004 and 014 cannot be selected if a relay output or voltage output (for driving SSR) is selected for the
control output.

*2  Options with 008, 010 and 011 cannot be selected if a linear current output is selected for the control output.
The control output cannot be used as a simple transfer output.
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N}
S
0
S
® E5DC E
<
zZ3
esplc - [T 111 I -1 ] £s
<3
(1) 2 @ @4 () 6 (7) o3
o
®
(1) (2 @) | @ |G | 6 | @ Meaning Lg?
2 |, ae
- 2|2
5 S = o
o [=]
‘g- = ; g 8 @
g ° S |2 |8 |2 |8
(7 ° ® = 5 s
g 3 |2 E | g S
3 5 |2 |F =
<] o no
z = S
D 22.5 mm wide and mounts to DIN Track §
Control output 1 @
1| R X Relay output §
1| Q X Voltage output (for driving SSR) g
*1*2| C X Linear current output %
1| 0 None ‘§
1] 2 2 o
A 100 to 240 VAC
D 24 VAC/DC
S Terminal screw block (Main Unit and Terminal Unit together)
U Main Unit only (no Terminal Unit)
M Universal input
Event inputs Communications HB alarm and HS alarm
000
002 RS-485 1
015 RS-485
016 1
017 1 1

*1  The options that can be selected depend on the type of control output and number of auxiliary outputs.

No. of auxiliary Options
Control output outputs 000 002 015 016 017
RX or QX 0 Selectable
2 Selectable Selectable Selectable
CX 0 Selectable
2 Selectable Selectable Selectable

*2  The control output can be used as a simple transfer output for Digital Controllers manufactured in July 2014 or later
(version 2.2 or higher).
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® E5DC-B (Models with Push-In Plus Terminal Blocks)

esplc - [ [ ]I 1BIL]-C 1T 1]
(1) 2 @) 4 (5 (6) (7)
(1) (2 B | @[ G |6 | O Meaning
2 ©
o g |8
3 3 ©° ]
g s |2 |5 g e
g & £ |8 |8 |2 |2
“| £ 3|2 |t |B|S
3 5 |8 |8 |°
s |
D 22.5 mm wide and mounts to DIN Track
Control output 1
1| R X Relay output
1| Q X Voltage output (for driving SSR)
12| C X Linear current output
*1 0 None
1] 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
000
002 RS-485 1
015 RS-485
*1  The options that can be selected depend on the type of control output and number of auxiliary outputs.
Control output No. of auxiliary Options
outputs 000 002 015
RX or QX 0 Selectable
2 Selectable Selectable
CX 0 --- Selectable
2 Selectable Selectable
*2  The control output can be used as a simple transfer output.

1-12
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® E5GC

eslglc - [ [ ][ ]|

(1) @ 3 @)

(5) (6) (7)

1 Introduction

(1) (2 @ | @ |G | 6 | @ Meaning
= 3 = o
g 2|2 |52l
gl S |£ |8 |8 |2 |¢
18 |3 |%|E|E |8
3 - -
S | &
G 48 x 24 mm
Control output 1
R X Relay output
Q X Voltage output (for driving SSR)
1|C X Linear current output
210 None
1 1
2 2
A 100 to 240 VAC
D 24 VAC/DC
6 Screw terminals (with cover)
C Screwless clamp terminals
M Universal input
Event inputs Communications S SRS e
and HS alarm
000
015 RS-485
*3 1016 1
*3*4 | 023 1
*5 | 024 2 ---

*1  The control output can be used as a simple transfer output.
*2  If no auxiliary outputs (none) is selected, 000 (none) must be selected for the options.
*3  These options can be selected only if two auxiliary outputs are selected.
*4  The option for HB and HS alarms (023) cannot be selected if a linear current output is selected for the control output.
*5  This option can be selected only if one auxiliary output is selected.
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2 Preparations

2-1 Installation

2-1-1 Dimensions (Unit: mm)

® E5CC

(64)

4 60
48 x 48 ‘ 1 ‘ 44.8 x 44.8

EJ ‘ @
eI eiElieni

WG *
|l
[Weril
g |
[Weril

i 1 [

=

=
i=n

44.8 x 44.8

%A

]
58

4 58.6 14.2
76.8
® E5CC-B
- (71.4) ———
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- 674 ——
() ~448x44.8 >
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V:: 7—Iﬁ‘ Hfr ‘\
0 H ai ||ati ] [o
a | |a | |a
a | |ah | |
ai ||adi | |o
}H o8 ar | |a | o
a | |a | |a
at ||ad | |a
e£ am |lom | o
T O ———

2-2 ES5CIC Digital Temperature Controllers User’s Manual (H174)



2 Preparations

® E5EC
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Preparations

® E5AC

® E5DC

J00oonooooooonoon

110

gf

The following figure shows the Terminal Unit attached to the Main Unit.

(85)

96

Adapter (sold separately)

o s s |
o —  —|
o o  —
s Y s  m— |

=

=

110

+1.15
90 %5
90 %45°

Main Unit

Terminal Unit
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2 Preparations

® E5DC-B
The figure below shows the Push-in Plus Terminal Unit attached to the Main Unit.
(90)
4 86
225 (6.5 22.5 (6.5) o
| oS- :
/ _ — CISISIS) Z
=== g
e f o f n Eﬂi g.
ol 53 o B |fn
— + 5 - d
* g - gl [EH°1
E i
H] n
o o Y — R
g i Y e ] ﬂ IR
s I s Y | <t = o
J = - g
[©]
2
o
Adapter (sold separately Main Unit ~ Push-in Plus ?
Terminal Unit S
:
3
® E5GC
Models with Screw Terminal Blocks
63.6 .4 90 44.8
1
B ‘
o [ ===5==2=2z=2 i ° !@@@@@@ -
o g R\t =s[]= — m g £ o »J-#,Jﬁ
s % | s 22 T Eleegeee)
o - C =l J

4 93 44.8
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J N ™ é%:i:{jﬁ%z: e m e Lji?
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2 Preparations

2-1-2 Panel Cutout (Unit: mm)
® E5CC/E5CC-U/E5CC-B

Individual Mounting Group Mounting
(48 x number of Units — 2.5) 0

45" F W

60 min.

® ES5EC/E5EC-B

Individual Mounting Group Mounting
(48 x number of Units — 2.5) +‘0-°

454006
|
\
g
€
Q |
= \
|
T
® E5AC
Individual Mounting Group Mounting

(96 x number of Units — 3.5) +‘0-°

120 min.

E5CIC Digital Temperature Controllers User’s Manual (H174)



2 Preparations

® E5DC/E5DC-B

Individual Mounting ~ Two-Unit Mounting Group Mounting
227 4518 (22.5 x number of Units) +'.0

+0.8
0

0.8
0
+0.8
0

92
92
92

uonejjeisu] -g

120 min.

® E5GC

Individual Mounting Horizontal Group  Vertical Group Mounting2
Mounting™2

! | L1 |
: [ |

==

L1=(48xn-2.5) *3°

(ww pun) oy |pued g-1-g

222403

+0.6
457

L2

40 min.

22,2 493

45 +8.6
L2=(24xn-1.5) *3°
n: Number of mounted Controllers (2 < n < 6)
e The E5CC-U, E5DC, and E5DC-B cannot be waterproofed.
e Waterproofing is not possible when group mounting several Digital Controllers.
e The recommended panel thickness is 1 to 5 mm for the E5CC, E5CC-U, and E5CC-B, and 1 to 8 mm
for ESEC, ESEC-B, E5AC, E5DC, E5DC-B, and E5GC.
e Except for the ESGC with a screwless clamp terminal block, 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.

*1 For ESEC models with two control outputs (QQ, QR, CQ, RR, CC, or PR) and 011, 012, 013, or 014 options
(shown below), the ambient temperature for group mounting must be 45°C max.

ESEC-L10] 0 O 1 M-0J00

—ILQQ, QR, —|:01 1,012,

RR, CC,CQ,PR 013,014
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2 Preparations

To mount these models at an ambient temperature of 55°C, install them at the following intervals.

60 min.

0.8
0

92"

120 min.

*2 When two or more E5GC Digital Controllers are mounted, make sure that the ambient temperature of the
Controller does not exceed the allowable operating temperature range given below.
Horizontal group mounting: —10 to 55°C
Vertical group mounting of two Digital Controllers: —10 to 45°C
Vertical group mounting of three or more Digital Controllers: —10 to 40°C
Note: Use Digital Controllers with screwless clamp terminal blocks for vertical group mounting. If you use
vertical group mounting, you cannot draw out the interior body of the Digital Controllers.
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2 Preparations

2-1-3 Mounting

] Escc, Escc-B, and EsCC-U

There are two models of Terminal Covers that you can use with the ESCC. o
Adapter 5
&
/ E53-COV23 =
E53-COV17 Terminal Cover* 5
Terminal Cover Adapter . 3 E
(Sold separately.) f B - ==
— [ 7 -
Qg
SN A
S3ag | | RN
QE Qg | ©
Qg E Q \ = §
Ny Q ‘&\ 5
QQ E Qy =)
Q[ «Q
* The Terminal Cover is provided only with
Waterproof packing N 1 the following models:
E5CC-UUHL5M-UIO.
Panel

Y=}

DELIE DB

For the Wiring Socket for the ESCC-U, purchase the P2CF-11 or PG3A-11 separately.

® Mounting to the Panel
(1) For waterproof mounting, waterproof packing must be installed on the Digital Controller.
Waterproofing is not possible when group mounting several Digital Controllers. The
E5CC-U cannot be waterproofed even if the Waterproof Packing is inserted.
(2) Insert the E5CC, E5CC-B, or E5CC-U into the mounting hole in the panel.
(3) Push the Adapter from the terminals up to the panel, and temporarily fasten the E5CC,
E5CC-B, or E5CC-U.

(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.
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2 Preparations

® Mounting the Terminal Cover (E5CC Only)
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.

* E53-COV17 * E53-COV23

Adapter

Terminal Cover
(E53-COV17)
(Sold separately.)

Enlarged lllustration of
Terminal Section
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2 Preparations

| E5EC, ES5EC-B, or E5AC

Terminal Cover

Adapter
Panel _____— Adapter
n»
= 5
C E53-COV24 Qo
Terminal Cover* 2
r 2
= o
L =}
E53-COV24 :
=]

*  The Terminal Cover is provided only with the
following models: ESEC-CICICICISM-CICIC].

Waterproof packing

Bununop ¢€-1-g

® Mounting to the Panel
(1) For waterproof mounting, waterproof packing must be installed on the Digital Controller.
Waterproofing is not possible when group mounting several Digital Controllers.
(2) Insert the ESEC, ESEC-B, or E5AC into the mounting hole in the panel.
(3) Push the Adapter from the terminals up to the panel, and temporarily fasten the E5EC,
ESEC-B, or E5AC.

(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 (ESEC or E5AC 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.

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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I Common Procedure of E5DC and E5DC-B

® Mounting to the Panel

Adapter

Panel

Terminal Unit

Main Unit

1 Insert the E5DC or E5DC-B into the mounting hole in the panel. (Attach the Terminal Unit
after you insert the Main Unit.)

2 Push the Adapter from the Terminal Unit up to the panel, and temporarily fasten the
E5DC or E5DC-B.

3 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.

| espc

® Mounting to and Removing from DIN Track

¢ Mounting a Unit
Pull down the DIN Track hook on the Terminal Unit and catch the top hook on the DIN Track.
Press the Unit onto the DIN Track until the DIN Track hooks are locked in place.

2. Catch the top hook on
the DIN Track.

[ Y
[l

[ ]

(e o

[=l=—1=I
[=1=1==]

3. Press the Unitonto | _
the DIN Track. ‘

4. Make sure that the hooks

1. Pull down the hook. are locked in place.
¢ Removing a Unit

Pull down on the DIN Track Hook with a flat-blade screwdriver and lift up the Unit.
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2 Preparations

® Removing the Main Unit
Press in the two hooks on the Main Unit and remove the Main Unit from the Terminal Unit.

uonejjeisu] -g

® End Plate Installation
Make sure to attach PFP-M End Plates to the ends of the Units.
e End Plate (sold separately)
PFP-M

Bununop ¢€-1-g

Individual Mounting Group Mounting

| esoc-B

® Mounting to and Removing from DIN Track

¢ Mounting a Unit
Mount the Main Unit after first mounting the Terminal Unit on the DIN Track.

(2) Catch the top hook
on the DIN Track.

b

(3) Press the Unit
onto the DIN
Track.

(4) Make sure that the
(1) Pull down the hook. hooks are locked
in place.
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2 Preparations

¢ Removing a Unit
Pull down on the DIN Track Hook with a flat-blade screwdriver and lift up the Unit.

ull out the Main Unit.

(1) Push in the hooks.

® End Plate Installation
Make sure to attach PFP-M End Plates to the ends of the Units.

Individual Mounting Group Mounting

® Mounting the DIN Track
Refer to Mounting the DIN Track on page 2-13.
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I Linked Mounting/Removal of the E5DC-B
A built-in connector for linking is provided in the ESDC-B that enables linked mounting of units together
with DIN Track and panel mounting. As a result, crossover wiring is not required for communication and
power supply. Up to 16 units can be linked.

uonejjeisu] -g

Linking connector Linking connector
(female side) (male side)

Bununop ¢€-1-g

r_'/l Precautions for Correct Use
¢ Wiring
When linking the units together, connect the power cable only to the unit at the left end of the
linkage block. Incorrect wiring can be shorted inside the unit resulting in damage to the unit.
Do not perform crossover wiring between each linkage block, or to another device. This could
result in a breakdown or incorrect operation.

Prohibited Multiplex
Power Input Wiring Prohibited Crossover Wiring

4
il

Incorrect Incorrect

® Mounting the DIN Track
Attach the DIN Track to the inside of the control panel with screws to at least three locations.
¢ DIN Track (sold separately)/PFP-50N (50 cm) and PFP-100N (100 cm)

Install the DIN Track vertically to the ground.

S/

Vertical: OK Horizontal: NG
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® Linked Mounting on DIN Track

1 Remove the connector cover
of the Terminal Unit from the
side that is to be linked, and
mount the Unit on the DIN
Track.

2 Link the connectors of the
Terminal Units.

End Plate

Connector cover
(Provided)

Left side:

3 Wire the Terminal Units.

4 Insert the Main Unit into the
Terminal Unit.

|E| Precautions for Correct Use

e When N units are linked together, the inrush current will be equal to N times that for 1 unit. Be
sure to use the external fuse with the appropriate fusing characteristics, and the breaker with
the appropriate tripping characteristics to ensure that the fuse does not melt and the breaker is
not activated due to the inrush current. The inrush current per Unit is 30 A or less.

¢ Do not remove the connector cover from connectors that are not to be linked. The connector
covers have been mounted on the product during shipment.

¢ Do not add or separate the units during power-on.
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® Removing from the DIN Track

1 Remove the Main Unit from
the Terminal Unit.

2 Remove the Terminal Units. ]

uonejjeisu] -g

G neon

3 Remove the Terminal Units
from the DIN Track.

Bununop ¢€-1-g

@ Additional Information

Removing the Terminal Unit Using a Flat-blade Screwdriver

¢ There are two slits on the right side of the Terminal Unit. When Terminal Units are linked, these
slits act as gaps for inserting a flat-blade screwdriver. The Terminal Units can be easily
removed by inserting a flat-blade screwdriver in these gaps. Perform this operation after

removing the Main Unit.

Gaps for inserting
the flat-blade screwdriver

Slits

¢ For Recommended Flat-blade Screwdriver, refer to Recommended Flat-blade Screwdriver on
page 2-61.
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® Linked Mounting on the Mounting Panel

1

Push the Main Unit into the
mounting holes on the
mounting panel.

Mount a wired Terminal Unit
on the Main Unit.

Push the Adapter from the
Terminal Unit side up to the
Mounting Panel, and
temporarily fasten the Main
Unit. 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.

Panel

3

— ]

Adapter *
3

Remove the connector cover
of the wired Terminal Unit
from the side that is to be
linked, and link the
connectors.

Push the Main Unit into the
mounting holes on the
mounting panel, and attach it
to the Terminal Unit.
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2 Preparations

6 Push the Adapter from the
Terminal Unit up to the panel, —
and temporarily fasten the
E5DC. 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.

Adapter

uonejjeisu] -g

Bununop ¢€-1-g

El Precautions for Correct Use

¢ Do not remove the connector cover from connectors that are not to be linked. The connector
covers have been mounted on the product during shipment.

* Do not add or separate the units during power-on.

® Removing from the Mounting Panel

1 Remove the Adapter
attached to the Main Unit.

—

Adapter

~—
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2 Remove the Main Unit from
the Terminal Unit.

3 Remove the Terminal Units.
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2 Preparations

® E5GC
Mounting to the Panel

Adapter

Waterproof packing

Terminal block

uonejjeisu] -g

(1) When waterproofing is required, insert the Waterproof Packing on the backside of the front
panel. Digital Controllers cannot be waterproofed when they are mounted side by side.

(2) Insert the E5GC into the mounting hole in the panel.
(8) Use two Adapters, either on the top and bottom or on the right and left.

Bununop ¢€-1-g

(4) Push the Adapter from the terminals up to the panel, and temporarily fasten the Digital
Controller.

(5) Tighten the two fastening screws on each 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.

Drawing Out the Interior Body of the E5GC to Replace It

You can use the Y92F-55 Draw-out Jig to remove the interior body of the Digital Controller from the case to
perform maintenance without removing the terminal leads. This is possible for only the E5GC. Check the
specifications of the case and Digital Controller before removing the interior body from the case.

1. Drawing Out the Interior Body from the Rear Case

(1) 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.) (If you attempt to draw out the
interior body of the Digital Controller when only one hook is engaged, the Digital Controller
may be damaged.)

Rear case Draw-out Jig insertion holes

Front panel

Draw-out Jig insertion holes

(2) 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.)

(3) After the interior body is free from the rear case, support the interior body with one hand
and draw it out slowly in a horizontal direction.
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2. Inserting the Interior Body into the Rear Case

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

(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.

Top View

Sealing rubber position ~ PCB

Case hooks

i R et e B~ R

= ==

IN

Rear case hooks

VAN

cooaoc
ooaose
=== s o J e -3

* Make sure that the top and bottom PCBs are parallel to each
other, and then press the interior body toward the rear case.

® Removing the Draw-out Jig when only one hook is caught in the Draw-out Jig

insertion hole

(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.

If you do not follow the procedures above, the Digital Controller may be damaged.

OOoOooooeseosseo
OOoOooOooOoaooomosesa
— CI— ] oo [}

LI g

[== = i s
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® Removing the Terminal Block
The terminal block can be removed from the ESGC. Doing so is not possible with the ESCC, E5CC-U, E5CC-B,
E5SEC, E5EC-B, or E5AC.

(1) Insert a flat-blade screwdriver into the tool holes (one on the top and one on the bottom) to

. N
release the hooks. Do not apply excessive force. LN
5
[7/]
Insert a tool. Flat-blade screwdriver )
(unit: mm) o
v 3
=
U jmin.
0.4 *H« 4—‘«2.0

Bununop ¢€-1-g

Note: The method for removing the terminal block is the same for both screw terminal blocks and screwless clamp

terminal blocks.
Do not connect the wrong type of terminal block to the Digital Controller. For example, do not connect a

screwless clamp terminal block to a Digital Controller for a screw terminal block. Performance may be
affected.
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2-2 Using the Terminals

2-2-1 E5CC Terminal Block Wiring Example

® Terminal Arrangement

The terminals block of the E5CC is divided into five types of terminals: control outputs 1 and 2, sensor input,
auxiliary outputs, input power supply, and options.

-0 ® @ -
Control outputs 1 and 2 ‘E— ® =
—® ® ©®
— @ n
Sensor input AE— ® ®: @
—® (® @

—Options

Auxiliary outputs

:l— Input power supply

El 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 Outputs 1 and 2

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

E5SCC-1 11 0 1 M-L100)

L

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 10 20 mA DC or 0 to 20 mA DC with load of 500 Q
max.
QQ 2 voltage outputs (for driving SSRs) 12 VDC, 21 mA
cQ 1 linear current output and 1 voltage 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q

output (for driving SSRs)

max. for current output and 12 VDC, 21 mA for voltage
output
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2 Preparations

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

= 4 i Linear current
+ output

.............

: +1
Control output 1 i Relay output Control output 1 ! Voltage output Control output 1

........... Control output 2 { Voltage output
fput 2. :

+ Voltage output
: (for driving SSR)

| Voltage output

sjeuiwsa) ay) buisn z-z

Control output 1 Linear current Control output 1

Control output 2
|

I Sensor Input

® Model Numbers
All E5CC models have universal sensor inputs, so the code in the model number is always “M.”

E5SCC-L0 L 1 U M-000d

—LSensor input

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

ajdwex3 BuuIp 00| [eulwd] DOST L-2-2

Pt (resistance
TC (thermocouple) thermometen) I (current) V (voltage)
¢ -@ @ P
2 ® o 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.
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I Auxiliary Outputs

® Model Numbers
The number of auxiliary outputs on t

E5CC- 11 0 O M-L100]

he E5CC is given in the following location in the model number.

[

No. of auxiliary outputs

Code Auxiliary outputs Specification
0* None None
2* Model with 2 auxiliary outputs | SPST-NO, 250 VAC, 3 A
3 Model with 3 auxiliary outputs | SPST-NO, 250 VAC, 2 A

*

® Terminal Details

These cannot be selected if 5 (screw terminals with cover) is selected for the terminal type.

Model with 2 auxiliary
outputs

Model with 3 auxiliary
outputs

Auxiliary output 2

Auxiliary output 1

Auxiliary output 3

—

Auxiliary output 2

Auxiliary output 1

I Input Power Supply

® Model Numbers

The input power supply specification of the E5CC is given in the following location in the model number.

E5SCC-L11 11 0 O M-

—L Input power supply

Code Specification Power consumption
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

100 to 240 VAC

24 VAC/DC

80

HE

(No polarity)
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I Options

® Model Numbers S
The options specification of the ESCC is given in the following location in the model number. §
E5CC-00 0 0 0 M- ‘%

—I: Options E
3
Code Specification Remarks 8
000 None ’
001 Event inputs 1 and 2, and
CT1
002* Communications (RS-485)

and CT1 o
003 Communications (RS-485), N
CT1,and CT2 o
004 Communications (RS-485), o)
and event inputs 3 and 4 f_j
005 Event inputs 1 to 4 3
006 Event inputs 1 and 2, and Transfer output: i
transfer output Current: 4 to 20 mA DC 2
Voltage: 1to 5 VDC {
007 Event inputs 1 and 2, and Remote SP input: §
remote SP input Current: 4 to 20 or 0 to 20 mA DC a
Voltage: 1to 5,0to 5, or 0 to 10 VDC %1
* These cannot be selected if 5 (screw terminals with cover) is selected for the terminal type. %
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® Terminal Details

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

001 002 003
e —
Event inputs 539 Communications  ps-4e5 Communications ~ RS-485 &
AQ)
EV2 3 65
\[)
cT B @
© CT com —=(?)
[cT2]
© 9
004 005 006

Event inputs

Event inputs

Event inputs

& E
TRa’
B

\[)
Transfer output 'I_
- 9

Event inputs

=)
Event inputs 'm’

Remote SP Input

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 E5CC-U Terminal Block Wiring Example
® Terminal Arrangement

The terminals block of the E5CC-U is divided into four types of terminals: control output 1, sensor input,
auxiliary output, and input power supply.

ontrol outpu 6
Control outp ”—E@@\ Auxiliary output
C N
2

sjeuiwsa) ay) buisn z-z

Sensor input ]— Input power supply

El 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.£FF) will occur. Check the setting of the
Input Type parameter.

I Control Output 1

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

E5CC-L [ 1 U M-

a|dwex3 Buuipm ooig [eulwls]l N-00S3 2-2-2

Control output 1

Code Output type Specification
RW 1 relay output, SPDT contacts 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
Do not connect anything to the terminals that are shaded gray.

RW
Relay output e Voltage output (for B @ Linear current N @
driving SSR) output
A ? Control output 1 S R
Control output 1 Control output 1
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I Sensor Input

® Model Numbers

All E5CC-U models have universal sensor inputs, so the code in the model number is always “M.”

E5CC-L1 11 U M-

Sensor input

® Terminal Details

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

TC (thermocouple) :::::;::Z::s | (current) V (voltage)
® >~® @ ) @@
— @ B L, —
0 %0 %% =0

|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.
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I Auxiliary Outputs

N

® Model Numbers ~

c

The number of auxiliary outputs on the E5CC-U is given in the following location in the model number. 2

E5CC-00 00U M-C00 =

o

No. of auxiliary outputs o

3

Code Auxiliary outputs Specification 3

0 None None @
1 Model with 2 auxiliary outputs | SPST-NO, 250 VAC, 3 A
2 Model with 3 auxiliary outputs | SPST-NO, 250 VAC, 3 A

® Terminal Details

Model with 1 auxiliary Model with 2 auxiliary
output outputs

Auxiliary output 1 + Auxiliary outp:ut 1 ’
Auxiliary output 2 |
@ : 1C) i

I Input Power Supply

a|dwex3 Buuipm ooig [eulwls]l N-00S3 2-2-2

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

E5CC-L0 1 L U M-LILIH

L Input power supply

Code Specification Power consumption
A 100 to 240 VAC, 50/60 Hz 5.2 VA max.
D 24 VAC, 50/60 Hz 3.1 VA max./1.6 W max.
24 VDC (no polarity)

® Terminal Details

100 to 240 VAC 24 VAC/DC
fike ?
(No polarity)
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2-2-3 E5CC-B Terminal Block Wiring Example

® Terminal Arrangement

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

Control
output 1

Not used. ——

Sensor
input

@ o
—® © Auxiliary
@ D) outputs
® o ®
8 e ©
(® @ 18). Input
» i’ ® Supply

Options

|E| 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 specification for control output 1 is given in the following location in the model number.
E5CC-L1 L1 1B M-UJUH

—|; Control output 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
@ I + Volt, tput :r“:—-i
: L : I oltage outpu : - Linear current
Control output 1 Relay output Control Output 1 (for driving SSR) Control output 1 | : ! output
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I Sensor Input

2 Preparations

® Model Numbers

All E5CC-B models have universal sensor inputs, so the code in the model number is always “M.”

E5CC-LL 10U B M-UJUU

—L Sensor input

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

Pt (resistance

TC (thermocouple) thermometer) I (current) V (voltage)
® =20 +£® ®
- B m _
- % ' ~@
® ® ® L@

+

El 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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2 Preparations

I Auxiliary Outputs

® Model Numbers

The number of auxiliary outputs on the E5CC-B is given in the following location in the model number.
E5CC-U0 0B M-OM0O

[

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

No. of auxiliary outputs

® Terminal Details

Model with 2 auxiliary outputs

—
Auxiliary output 2

Auxiliary output 1
ry outp

* Common terminals are indicated with asterisks (*).

I Input Power Supply

® Model Numbers

The input power supply specification of the ESCC-B is given in the following location in the model number.
E5CC-U0 00O B M-OMO

L

Input power supply

Code Specification Power consumption
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

100 to 240 VAC 24 VAC/DC

(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 Temperature Controllers given below.
100 to 240 VAC Controllers: 16 max.

24 VAC/VDC Controllers: 8 max.
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2 Preparations

I Options

N
® Model Numbers o
The options specification of the ESCC-B is given in the following location in the model number. §
«Q
E5CC-L11 ] B M-LICC] %
L 0
Options 3
g
Code Specification Remarks )
000 None
001 Event inputs 1 and 2, and
CT1
002 Communications (RS-485)
and CT1
004 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

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

001 002 004

+

B(+)

E
|

[ \13 I :
B-B-B-0-5-6-®
=

Communications Communications

RS-485

a|dwex3 Buuipm xooig [eulwa] g-0053 €-2-¢

Event RS-485

()
] (@
inputs )

L

EV1
EV2 ps

cr
@

Lo

cT Event inputs

m
<
w

m
<
N

006

Event inputs

* 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

2-2-4 ES5EC/E5AC Terminal Block Wiring Example

® Terminal Arrangement

The terminals block is divided into five types of terminals: control outputs 1 and 2, sensor input, auxiliary
outputs, input power supply, and options.

Not used.

Input Power Supply 4[
Control outputs 1 and 2 ——

Auxiliary Outputs

@ Options

@ —1
@ _}7 Sensor input
@ |

POBOEIDOOOO

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.E7F) will occur. Check the setting of the Input Type
parameter.

I Control Outputs 1 and 2

® Model Numbers
The specifications for control outputs 1 and 2 are given in the following location in the model number.
E5LIC-U01 U1 O L1 M-L0E]

L

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.
QQ 2 voltage outputs (for driving SSRs) 12 VDC, 21 mA
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 or PR | 2 relay outputs 250 VAC, 5 A (resistive load)
CC 2 linear current outputs 4 10 20 mA DC or 0 to 20 mA DC with load of 500 Q
max.
CQ 1 linear current output and 1 voltage 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q
output (for driving SSRs) max. for current output and 12 VDC, 21 mA for voltage
output
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® Terminal Details

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

2 Preparations

RX

Qx

CX

Control output 1 Relay output

Voltage output

Control output 1 i
i (for driving SSR)

* iLinear current

—
Control output 1 H H
o I output

Voltage output

Control output 1 i
(for driving SSR)

i Voltage output

Control output 2 i
i (for driving SSR)

Voltage output
(for driving SSR)

Control output 1

Control output 2 i Relay output

{ Relay output

i Relay output

i Linear current

Control output 1 output

Linear current

Control output 2 i output

Relay output

Relay output

+ i Linear current

Control output 1 i
- output

*+ i Voltage output

Control output 2 i i
(6)—— - i (for driving SSR)

I Sensor Input

® Model Numbers

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

ESEC-UUJ UL S M-UI0I0

—LSensor input

® Terminal Details

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

TC (thermocouple) ::e(::‘sci,snt‘:::): I (current) V (voltage)
@ A% @ @
<‘: S @ U@ @
@ @) ) @)

El 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.
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2 Preparations

I Auxiliary Outputs

® Model Numbers

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

ESEC-UUJ LIS M-

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

* These cannot be selected if 5 (screw terminals with cover) is selected for the terminal type.

® 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

I Input Power Supply

® Model Numbers

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

ESEC-UJ0J I [0 S M-I

L Input power supply

The codes that are given in the following table show the specification.

E5EC power consumption E5AC power consumption
Code Specification Option number Other option Option number Other option
000 numbers 000 numbers
A 100 to 240 VAC 6.6 VA max. 8.3 VA max. 7.0 VA max. 9.0 VA max.
(50/60 Hz)
D 24 VAC, 50/60 Hz 4.1 VA max. 5.5 VA max. 4.2 VA max. 5.6 VA max.
24 VDC (no polarity) | 2.3 W max. 3.2 W max. 2.4 W max. 3.4 W max.

® Terminal Details

Details on the input power supply terminals are shown below.

100 to 240 VAC

24 VAC/DC

&

§3

(no polarity)
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2 Preparations

Transfer Output
Current: 4 to 20 mA DC
Voltage: 1 to 5 VDC
Remote SP Input
Current: 4 to 20 or 0 to 20 mA DC
Voltage: 1t05,0t0 5, or 0 to 10 VDC

I Options
B
® Model Numbers 0
c
The options specification of the ESEC/E5AC is given in the following location in the model number. 2
«
ESEC-C0 00 S M-000 3
i g
Options 3
=
Code Specification )
000 None or potentiometer input (Position-proportional Models only)
004 Communications (RS-485), and event inputs 1 and 2
Potentiometer input (Position-proportional Models only)
005 Event inputs 1 to 4
008* Communications (RS-485), event inputs 1 and 2, and CT1 o
009 Communications (RS-485), event inputs 1 and 2, CT1, and CT2 E
010 Event inputs 1 to 4, and CT1 m
011 Event inputs 1 to 6, CT1, transfer output, and remote SP input 8
012* Communications (RS-485), event inputs 1, 2, 5, and 6, CT1, transfer output, and remote ﬁ
SP input 3
013 Event inputs 1 to 6, transfer output, and remote SP input g
014 Communications (RS-485), event inputs 1, 2, 5, and 6, transfer output, and remote SP g
input ;—’j
Potentiometer input (Position-proportional Models only) g
=
2
g.
(o]
m
8
3
T
(0]
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2 Preparations

® Terminal Details

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

000 004 005 006
13
@ Communications Rs-485 Communications
Event inputs
@
(19
@ Event inputs Event inputs Event inputs
19
0
_,
::]cgjtr:hometer_bw 20 Potentiometer cT
c '1. input
009 010

011

Communications  RS-485

Event inputs ’

(,

EV3

Event inputs

Event inputs J L ; Event Event
p = Event inputs inputs @9 inputs
+
CT ! T
CT Transfer i C
output :_
1
+
Remote
SP input
012 013 014
O B(+)
Communications Rs-485 Event inputs ] Communications RS-485 I
EV3
(* ) (@ (_)
Event | L, Event [ Event Event Event L5 Event
inputs | EV5 g inputs Evi inputs @ inputs inputs | EVS @ inputs
EV6 EV2 EV6 @
P P P o
8 or i+ D
Transfer | vy : Transfer | Transfert V' 4 | @ Potentiometer w 60
| - : *
output ! I output ! output ! 1 input c
i _T_'_—_r [ R 3)
Remote + Remote Remote V
SP input mT SP input SP input mA 35
B - - 80

Can be used for a Position-proportional Model.

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 ES5EC-B Terminal Block Wiring Example

. N
® Terminal Arrangement o
The terminals block is divided into five types of terminals: control output 1, sensor input, auxiliary outputs, input §
power supply, and options. @
=
[}
0 ® @ )
—2 . ]
Input power supply Options 3
—® @ 0
Control output 1 [g %
@ @
o
© @® o
T© O m
= @ m
. 12 ®
Auxiliary outputs
H-® g
9 T 3
T ) _}7 Sensor input %
T® 8. @7 g
=
Note: The terminals that are shaded gray are not used. =
o
:
r_l’l Precautions for Correct Use e

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 specification for control output 1 is given in the following location in the model number.

ESEC-UJUJ U 1J B M-U0

Control output 1

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.

® Terminal Details

RX

CX

Control output 1

Relay output Control output 1

Oa sl
Control output 1 i i Linear current
6 i ,_ ioutput
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2 Preparations

I Sensor Input

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

ESEC-UI0] I [ S M-LICI0]

—LSensor input

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

Pt (resistance
TC (thermocouple) TG | (current) V (voltage)
30 30 — @0 €
<_: 31) % 39 TE» @1) \,/—; @)
. ® 5@ @) ‘—: ®

|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.)

I Auxiliary Outputs

® Model Numbers
The number of auxiliary outputs is given in the following location in the model number.

ESEC-UJU] LI [0 S M-I

i

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 Model with 4 auxiliary
outputs outputs

i

Auxiliary output 4

—
Auxiliary output 2
I

L

1

*  Common terminals are indicated with asterisks (*).
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2 Preparations

I Input Power Supply

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

ESEC-UJUJ UL S M-U0I0

—L Input power supply

The codes that are given in the following table show the specification.

sjeuiwsa) ay) buisn z-z

Power consumption

Code Specification Options No.: Options No.:
000 Not 000
100 to 240 VAC,
A 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
Details on the input power supply terminals are shown below.

100 to 240 VAC 24 VAC/DC

i....... (NoO polarity)

a|dwex3 Buuip Yoolg [eulws )| §-0363 G-¢-2

* 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 ESEC-B is given in the following location in the model number.

ESEC-UJUJ I S M-LI00]

L

Options
Code Specification

000 None
004 Communications (RS-485), event inputs 1 and 2
008 Communications (RS-485)

Event inputs 1 and 2

CT1
010 Eventinputs 1, 2, 3, and 4

CT1
011 Eventinputs 1, 2, 3, 4, 5, and 6

CT1

Transfer output

Remote SP input
014 Communications (RS-485), event inputs 1, 2, 5, and 6, transfer output, and

remote SP input
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2 Preparations

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

004 008

Sl

=

Communications Communications )
RS RS-485 Event inputs

>
z

Event inputs J }_(; Event inputs O

sjeuiwsa) ay) buisn z-z

Event inputs

[l

no
o
)]
m
14 a
o
Communications 3
RS-485 3
>
L
@©
o
Q
=
Event Event IiEnveL:ltS g
inputs inputs P a
m
x
Q
3
=3
(0]
Transfer Transfer
output §_ output {
e + —a9
Remote SP Remote SP |,
input ) input | -9
B mA
—49

* 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

2-2-6 E5DC Terminal Block Wiring Example

® Terminal Arrangement

The terminals block of the E5SDC is divided into five types of terminals: control output 1, sensor input, auxiliary
outputs, input power supply, and options.

Control output 1

D
@®

Input power supply -

Auxiliary outputs

Gl

als
JC

als
JX

® |

Sensor input

Options —

ol
Rl®]

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.E7F) will occur. Check the setting of the Input Type
parameter.

¢ The terminal arrangement is different for the ESDC-B. Always check the terminal arrangement
diagram before wiring.

I Control Output 1

® Model Numbers

The specification for control output 1 is given in the following location in the model number.

E5SDC-LI01 [ 01 0 M-0I00

i

Control output 1

Code Output type Specifications
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

....................

* {Voltage output Control Output 1

iRelay Control output 1
ioutput

Control Output 1
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2 Preparations

I Sensor input

® Model Numbers
All E5DC models have universal sensor inputs, so the code in the model number is always “M.”

ESDC-[0] [ 01 I M-I

L

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

Sensor input

sjeuiwsa) ay) buisn z-z

TC (thermocouple) f;é:;s;:::; I (current) V (voltage)
A
¥ T® @ @
@ -® Ew @
naC) (1) ) =@

El 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.

ajdwex3 Buuip 300l [eulwia] DAST 9-2-2

I Auxiliary Outputs

® Model Numbers
The number of auxiliary outputs on the E5DC is given in the following location in the model number.

E5SDC-U01 U1 1 41 M-00000
L No. of auxiliary outputs

Code Auxiliary outputs Specifications
0 None None
2 2 auxiliary outputs SPST-NO, 250 VAC, 2 A

® Terminal Details

Two auxiliary outputs

Auxiliary output 2

Auxiliary output 1
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2 Preparations

I Input power supply

® Model Numbers

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

E5SDC-L1 100 s M-0J00

L

Input power supply

Code Specifications Power consumption
A 100 to 240 VAC (50/60 Hz) 4.9 VA max.
D 24 VAC (50/60 Hz) 2.8 VA max./1.5 W max.
24 VDC (no polarity)

® Terminal Details

100 to 240 VAC 24 VAC/DC
(no polarity)
I Options

® Model Numbers

The options specification of the E5DC is given in the following location in the model number.

E5SDC-L1 100 s M-UJ00

L

Options
Code Specifications
000 None
002 Communications (RS-485)
and CT1
015 Communications (RS-485)
016 Event input 1
017 Event input 1 and CT 1

® Terminal Details

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

B(+
Communications  Rs-485 |
®

B(+
Communications RS-485 | :

Event input / : :

_)
Event input ) _ oT

Note: Use a non-voltage input for the event input.

The polarity for a non-contact input is indicated by “(-).”
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2 Preparations

2-2-7 E5DC-B Terminal Block Wiring Example

® Terminal Arrangement

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

Input power supply {g l% } Auxiliary Outputs
|

[

AU
JT

Options —

AU
JAN

Control Output 1 {g % :'—Sensor input

El Precautions for Correct Use

e 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.E7F) will occur. Check the setting of the Input Type
parameter.

* The terminal arrangement is different for the E5DC. Always check the terminal arrangement
diagram before wiring.

I Control Output 1

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

ESDC-LLHBM-UILIN]

—IlControI Output 1

Code Output type Specifications
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

,_(:)_._j*u ::—_: 1 OazEt
1 Relay , T | Voltage output Control Output 1 , '+, Linear current
Control Output 1 | ! ! output Control output 1 ﬂ L (for driving SSR) P g iy output
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2 Preparations

I Sensor input

® Model Numbers
All E5DC-B models have universal sensor inputs, so the code in the model number is always “M.”

ESDC-LIBM-LILIC]

LSensor input

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

TC (thermocouple)

Pt (resistance
thermometer)

| (current) V (voltage)

82 | %
$

(e

— .
9= 487
@ @® :

El 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.

I Auxiliary Outputs

® Model Numbers
The number of auxiliary outputs on the E5DC-B is given in the following location in the model number.

ESDC-LIIBM-UIHN]

L No. of auxiliary outputs

Code

Auxiliary outputs

Specifications

0

None

None

2

2 auxiliary outputs

SPST-NO, 250 VAC, 2 A

® Terminal Details

Two auxiliary outputs

©— —
Auxiliary Auxiliary
output 1 output 2
(10 O
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2 Preparations

I Input power supply

N

® Model Numbers o

c

The input power supply specification of the E5SDC-B is given in the following location in the model number. 2

«

E5SDC-LIICIBM-LICC] %

1 3

Input power supply 3

z

D

Code Specifications Power consumption @

A 100 to 240 VAC (50/60 Hz) 4.9 VA max.
D 24 VAC (50/60 Hz) 2.8 VA max./1.5 W max.
24 VDC (no polarity)

® Terminal Details ﬁ
R

100 to 240 VAC 24 VAC/DC g

(@]

% w

_|

® g

e

(no polarity) ;?_;

@

o

2

=

I Options 3
iy

[V

® Model Numbers 3
[0)

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

ESDC-LILHIBM-LICN]

*\: Option

Code Specifications
000 None
002 Communications (RS-485)
and CT1
015 Communications (RS-485)

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

002 015

B(+) > B(+
Communications Rs-485 Communications Rs-485
—® —®

AD AQ
cT

Note: Use a non-voltage input for the event input.
The polarity for a non-contact input is indicated by “(-).”
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2 Preparations

2-2-8 E5GC Terminal Block Wiring Example

® Terminal Arrangement

The terminals block of the E5GC is divided into five types of terminals: control output 1, sensor input, auxiliary
outputs, input power supply, and options.

Options Sensor input

! | !
@ ® ©® © O ®
05 g olee

Input power supply Control output 1 Auxiliary outputs

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 specification for control output 1 is given in the following location in the model number.

ESGC-LIL U 0 1 M-0J00

—|;Control output 1

Code Output type Specification
RX 1 relay output 250 VAC, 2 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

Relay output

Control
output 1

Voltage output
(for driving SSR)

Control _J
output 1

Control 7
output 1
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2 Preparations

I Sensor Input

® Model Numbers
All E5GC models have universal sensor inputs, so the code in the model number is always “M.”

ESGC-L10 0 0 O M-

—LSensor input

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

sjeuiwsa) ay) buisn z-z

Pt (resistance
thermometer)

Y | FTE | Ty

@————@® © D ® O————®

TC (thermocouple) I (current) V (voltage)

El Precautions for Correct Use

When complying with EMC standards, the line connecting the sensor must be 30 m or less.
If the cable is longer than 30 m, the EMC standards will not be satisfied.

I Auxiliary Outputs

ajdwex3 Buuip 300ig [eulwIs] DDST 8-2-2

® Model Numbers
The number of auxiliary outputs on the E5GC is given in the following location in the model number.

ESGC-UU L L U M-
—I;No. of auxiliary outputs

Code Auxiliary outputs Specification
0 None None
1 Model with 1 auxiliary output | SPST-NO, 250 VAC, 2 A
2 Model with 2 auxiliary outputs | SPST-NO, 250 VAC, 2 A

® Terminal Details

Model with 1 auxiliary output | Model with 2 auxiliary outputs
]
<5ﬁAuiniary @ Auxiliary @
output 1 — output1 ]
Auxiliary
output 2
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2 Preparations

I Input Power Supply

® Model Numbers

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

ESGC-L101 0 O 1 M-0J00

1 Input power supply

Code Specification

Power consumption

>

100 to 240 VAC (50/60 Hz) 5.9 VA max.

D 24 VAC (50/60 Hz) 3.2 VA max./1.8 W max.

24 VDC (no polarity)

® Terminal Details

100 to 240 VAC 24 VAC/DC
@ @
Yo% o
(no polarity)
I Options

® Model Numbers

The options specification of the ESGC is given in the following location in the model number.

ESGC-L10 0 O 1O M-0J00

\: Options

Code Specification
000 None
015 Communications (RS-485)
016 Event input 1
023 CT1
024 Eventinputs 1 and 2

® Terminal Details

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

015 016
Communications Event input
RS-485 EV1
B(+) AQ) . o
;—l—. ® © ® ®
023 024
Event input
EV2
CTH ,_/—/—l
EV1
@ ® O (‘ &

*  To use auxiliary output 2, connect to terminal 9.
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

2-2-9 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. The specified torque is 0.5 N-m for the
E5CC-U.
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® E5CC, E5EC, E5AC, E5DC, and E5GC (Models with Screw Terminal Blocks)
and E5CC-U (Plug-in Models)

Wires
Use the wire specifications given in the following table.

Model Recommended wires Stripping length
E5CC, ESEC, ESAC, | AWG24 to AWG18 ( 0.21 to 0.82 mm?) | 6 to 8 mm (when crimp terminals are not
E5DC, and E5GC used)
E5CC-U AWG24 to AWG14 ( 0.21 to 2.08 mm?2) | 5 to 6 mm (when crimp terminals are not
used)

BuLIA Usym suonnessld 6-2-2

Crimp Terminals
For the E5CC, ESEC, E5AC, E5DC, or E5GC, use the following types of crimp terminals for M3 screws.

BEY
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. (Excluding the E5CC-U)

E5CC, E5EC, or ESAC E5GC or E5SDC
Note: Be careful in the tightening direction, as
the terminal block is at an angle.

/ / | g
/ g | g
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.

For the E5CC-U, use the following types of crimp terminals for M3.5 screws.
N

7.2 mm max
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2 Preparations

e |f you use crimp terminals for the E5DC, use crimp terminals with insulation sleeves. If you use a
bare crimp terminal with no insulation, the terminal may short with the terminal above or below it. If
you use bare crimp terminals, cover the crimped sections with insulating marking tubes. Secure the
marking tubes so that they do not move.

\\I//

NA

::@OK

Recommended Crimp Terminals with Insulation Sleeves for the ESDC

Manufacturer Model number
J.S.T. Mfg. Co. V1.25-B3A
V0.5-3A

E5GC (Models with Screwless Clamp Terminal Blocks)
1. Connection Method for Screwless Clamp Terminal Blocks

The same method is used to connect stranded wires, solid wires, and ferrules.

® Terminal Block Part Names

Terminal hole

|
EEELE
iR i

® Connection Method
(1) Press the pusher with a flat-blade screwdriver.

Pusher

(2) With the screwdriver still pressing the pusher, insert the wire into the terminal hole.

(3) Remove the flat-blade screwdriver from the pusher.

® Checking Connections

After insertion, pull gently on the wire to make sure that it will not come out (i.e., to confirm that it is held by the
terminal block).
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2. Removal Method for Screwless Clamp Terminal Blocks
The same method is used to remove stranded wires, solid wires, and ferrules.
(1) Press the pusher with a flat-blade screwdriver.
(2) With the screwdriver still pressing the pusher, pull the wire out of the terminal hole.

(8) Remove the flat-blade screwdriver from the pusher.
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3. Recommended Wires and Ferrules

BuLIA Usym suonnessld 6-2-2

® Wires
Use the wire specifications given in the following table.
Recommended wire Stripping length
AWG24 to AWG18 (0.21 to 0.82 mm?) 8to 12 mm
® Ferrules

Ferrules must be 0.8 to 1.4 mm in diameter
The length of the conductive portion inserted into the terminal must be 8 to 12 mm..

0.8to 1.4 mm:ll:
8to 12 mm

Ferrule

Recommended Ferrules

Manufacturer Model number
Altech Corp. 2623.0
Daido Solderless Terminal Mfg. Co. | AVA-0.5
J.S.T. Mfg. Co. TUB-0.5

Nichifu Co., Ltd. | Single (1 wire) TGNTC-1.25-9T,
TGVTC-1.25-11T,
TGNTC-1.25-11T,
TC0.3-9.5, TC1.25-11S-ST,
TC1.25-11S, and TC2-11S
Double (2 wires) | TGWVTC-1.25-9T and
TGWVTC-1.25-11T
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E5[ IC-B (Models with Push-In Plus Terminal Blocks)
1. Connecting to the Push-In Plus Terminal Block

® Part Names of the Terminal Block

E5CC-B/EC-B

Terminal (insertion) hole
Release hole

Release hole

Terminal (insertion) hole

® Connecting Wires with Ferrules or Solid Wires
Insert the solid wire or ferrule straight into the terminal block until the end touches the terminal block.

E5CC-B/EC-B E5DC-B

4/// Fer.rule. or
solid wire

Ay \ If a wire is difficult to connect
2

Ferrule or
solid wire

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

E5CC-B/EC-B

Flat-blade screwdriver

10° to 15°

E5DC-B

%k Side view of the product

e \1 0°to 15°
] __— —=

80° & RS Flat-blade
screwdriver *

Side view
of the product

N am Z
hes ==
S —

—
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® 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.
* If you use a ferrule with a conductor length of 10 mm, part of the conductor may be visible after
the ferrule is inserted into the terminal block, but the product insulation distance will still be

satisfied.
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.

sjeuiwsa) ay) buisn z-z

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

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

E5CC-B/EC-B
Flat-blade screwdriver

10° to 15°

BuLIA Usym suonnessld 6-2-2

E5DC-B

% Side view of the product

)j }1 0° to 15°
80° Q =G Flat-blade
- screwdriver sk

E Side view
of the product

SUENEN

"
.- :/‘_——
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3. Recommended Wires, Ferrules and Crimp Tools

® Recommended Wires (stranded or solid wires)

Recommended wires

Stripping length (ferrules not used)

AWG24 to AWG16 (0.25to 1.5 mm?) | 8 mm
® Recommended Ferrules
Applicable wire Ferrule Stripping Recommended ferrules
5 AWG coI::u:::.or Ie?fgetl:u(;\ ;“) Manufactured by | Manufactured by | Manufactured by
(mm?) | ( ) g Phoenix Contact Weidmuller Wago
(mm) used)
0.25 24 8 10 Al0,25-8 HO0.25/12 FE-0.25-8N-YE
10 12 Al0,25-10
0.34 22 8 10 Al0,34-8 H0.34/12 FE-0.34-8N-TQ
10 12 Al0,34-10
0.5 20 8 10 Al0,5-8 HO0.5/14 FE-0.5-8N-WH
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 H0.75/16 FE-0.75-10N-GY
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
1.250r | 17 or 8 10 Al1,5-8 H1.5/14 FE-1.5-8N-BK
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.

1.9 mm max.

A 8to 10 mm

/I/I/Z.G mm max.
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® Recommended Flat-blade Screwdriver

Use a flat-blade screwdriver to connect and remove wires.
Use the following flat-blade screwdriver.

Side  Front

‘ B 2.5 mm dia.
\ /
/

0.4 mm 2.5 mm

Model Manufacturer
ESD 0,40 x 2,5 Wera
S7S50,4x2,5 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

2 Preparations

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

model XW4Z-00B.

2-2-10 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

E5CC, E5CC-U, or
*q E5EC or ESEC-B E5AC
E5CC-B
Input Power Supply Opti Opti Opti 2Ol E5GC
Options ptions Options ptions Options Plons -\ espc-B
No.:000 | . N°% | No:ooo | N°% | No.:ooo |  NO
- Not 000 . Not 000 . Not 000

100 to 240 VAC, 5.2 VA 6.5 VA 6.6 VA 8.3 VA 7.0 VA 9.0 VA 4.9 VA 5.9 VA
50/60 Hz max. max. max. max. max. max. max. max.
24 VAC, 50/60 Hz 3.1 VA 4.1 VA 4.1 VA 5.5 VA 4.2 VA 5.6 VA 2.8 VA 3.2 VA

max. max. max. max. max. max. max. max.
24 VDC (no polarity) | 1.6 W 23W 23W 32W 24W 3.4 W 15W 1.8W

max. max. max. max. max. max. max. max.

*1 The only option number that is possible for the ESCC-U is 000.

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

® Inputs

Refer to 2-2-1 E5CC Terminal Block Wiring Example, 2-2-2 E5CC-U Terminal Block Wiring Example, 2-2-3
E5CC-B Terminal Block Wiring Example, 2-2-4 ESEC/E5AC Terminal Block Wiring Example, 2-2-5 ES5EC-B
Terminal Block Wiring Example, 2-2-6 E5DC Terminal Block Wiring Example, 2-2-7 E5DC-B Terminal Block
Wiring Example or 2-2-8 ES5GC Terminal Block Wiring Example for the terminal arrangement.
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2 Preparations

® Control Outputs 1 and 2

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

E5CC
RX (relay QX (voltage output CX QQ (2 voltage outputs vocl:tg (: ':‘ir ;:tu (rff:; ralc:'n
output) (for driving SSR)) (linear current output) (for driving SSRs)) 9 SF‘)SR)) 9
—®

Code 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 or 0 to 20 mA DC, Load: 500 Q max., Resolution:

Approx. 10,000

QQ* 2 voltage outputs (for driving SSRs) | PNP, 12 VDC £20%, 21 mA (with short-circuit protection)
cQ* Linear current output 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:
(control output 1) Approx. 10,000

Voltage output (for driving SSR) PNP, 12 VDC +20%, 21 mA (with short-circuit protection)
(control output 2)
Control output 1 and control output 2 are not isolated.

*

E5CC-U
QX (voltage output (for .
RW (relay, SPDT) driving SSR)) CX (linear current)
@
®
®
Code Output type Specification
RW Relay (SPDT) SPDT, 250 VAC, 3 A (resistive load), electrical life:
100,000 operations
QX Voltage (for driving SSR) PNP, 12 VDC £20%, 21 mA (with short-circuit protection)
CX Linear current 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q max.
Resolution: Approx. 10,000
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E5CC-B
QX (voltage output (for .
RX (relay) driving SSR)) CX (linear current output) z
c
@
3
«
1 5-
o
-
(0
o s
=]
o
| (7]
Code Output type Specification
RX Relay SPST-NO, 250 VAC, 3 A (resistive load), Electrical
durability: 100,000 operations
QX Voltage output (for driving PNP, 12 VDC +20%, 21 mA (with short-circuit protection) N
SSR) ;
CX Llinear current output 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q max., =
Resolution: 10,000 e
«Q
E5EC/E5AC
QX (voltage output (for :
RX (relay output) driving SSR)) CX (linear current output) RR or PR (2 relays)

o

QQ (2 voltage outputs (for QF.‘ (-voltage output (for CC (2 linear current e a-nfl
driving SSRs)) driving SSR) and relay outputs) voltage output (for driving
g output) P SSR))

Code 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 or 0 to 20 mA DC, Load: 500 Q max., Resolution:
Approx. 10,000

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

PR 100,000 operations

QQ* 2 voltage outputs PNP, 12 VDC +20%, 21 mA (with short-circuit protection)

(for driving SSRs)
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Code Output type

Specification

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

ccC* 2 linear current outputs 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:
Approx. 10,000
cQ* Linear current output 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:

(control output 1)

Approx. 10,000

(control output 2)

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

*

ESEC-B

Control output 1 and control output 2 are not isolated.

RX (relay)

QX (voltage output (for
driving SSR))

CX (linear current)

d

Code Output type Specification

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

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

SSR)

CX Linear current output 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:

Approx. 10,000
E5DC
QX (voltage output (for .
RX (relay output) driving SSR)) CX (linear current output)

g

Code Output type Specification
RX Relay output SPST-NO, 250 VAC, 3 A (resistive load), Electrical life:
100,000 operations
QX Voltage output (for driving PNP, 12 VDC +20%, 21 mA (with short-circuit protection)
SSR)
CX Linear current output 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution:
Approx. 10,000
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E5DC-B
RX (relay output) 2. (‘;c:li::g; ;tétg)t;t (for CX (linear current output) z
g
a
® 3
y
T 3
B
(7]
Code Output type Specification
RX Relay output SPST-NO, 250 VAC, 3 A (resistive load), Electrical life:
100,000 operations
QX Voltage output (for driving PNP, 12 VDC £20%, 21 mA (with short-circuit protection)
SSR) o
CX Linear current output 4 to 20 or 0 to 20 mA DC, Load: 500 Q max., Resolution: ;
Approx. 10,000 =
§:
E5GC
RX (relay output) 2. (‘;c:li::g; ;tétg)t;t (for CX (linear current)
+V
:QL #% B—# @+
— >
Code Output type Specification
RX Relay SPST-NO, 250 VAC, 2 A (resistive load), Electrical
durability: 100,000 operations
Qx Voltage (for driving SSR) PNP, 12 VDC £20%, 21 mA (with short-circuit protection)
CX Linear current 4 to 20 mA DC or 0 to 20 mA DC with load of 500 Q max.
Resolution: Approx. 10,000

@ Auxiliary Outputs 1 to 4

* If heating/cooling control is selected for the E5CC, E5CC-U, E5CC-B, E5DC or E5DC-B when
there is only one control output, the auxiliary output 2 terminal is assigned as the control output for
cooling. (If the Digital Controller has only one auxiliary output, an output is not automatically
allocated for the control output for cooling.)

 If heating/cooling control is selected for the ESEC, E5EC-B, or ESAC when there is only one
control output, the auxiliary output 4 terminal is assigned as the control output for cooling. (If the
Digital Controller has only two auxiliary outputs, auxiliary output 2 is allocated as the control
output for cooling.)

e When heating/cooling control is selected for the E5GC, auxiliary output 1 is assigned as the
control output for cooling.
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® Event Inputs

Models with an option number of 001, 004 to 014, 016, 017, or 024 have one or more event inputs.

E5CC

Contact inputs

Non-contact inputs

Option number: 001, 006, or 007

@3 3+
19« SEW 43 EVi
GRE EV2 * EV2
© +
Option number: 004
\[3) (9 «
4_5 EVa & EV3
+
4— EV4 EV4
i3 +
Option number: 005
® 1_—| EV1
1< SEW 14—
T
< EV2 EV2
5 or
(D« }EV3 1_}{ EV3
19« - EV4 (D3

E5CC-B

Contact inputs

Option number: 001 or 006

)
. EV2

::' EVA

ey

Option number: 004

.@
:U EV3 EV4
)+——

EV4
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ES5EC/E5AC
Contact inputs Non-contact inputs
Option number: 004, 008 or 009 RS
&
® 9+ 5
(7)<« “—$EV1 EVi E
D+ 3
(9« N EV2 EV2 3
Ep, 3
=]
Option number: 005 or 010 %

Buipm 01-2-2

Option number: 011 or 013

@ —
<_E Evs & EV3
(9« - Ev4 " YEva
B
@ @® N
:—SEVS WAS 3EV1 _ EV5 — EV1
+ EV6 (9« EV2 + EVe | + Eva

Option number: 012 or 014

@9 i® @9 + Bl
:_36/5 :SEV‘] ::E:‘ EV5 + EV1
B0+ EV6 4— EV2 EV6 EV2

Lo
+@
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E5SEC-B

Contact inputs

Non-contact inputs

Option number: 004 or 008

@1
B
@)
:_U BVl
@)

EV2

Option number: 010

EV4

EV2

EV4

EV2

Option number: 011

§ EVe ﬂ EV3
4_\_

EV4

EV2

EV4

+ EV2

Option number: 014

EV2

E5DC

Contact inputs

Non-contact inputs

Option number: 016 or 017

Sl
EV1
@

+

fer
E5DC-B

There are no event inputs.
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E5GC

Contact inputs Non-contact inputs
Option number: 016

@ @ +—
:_\__| EVA1 :_FI EV1

Option number: 024
@ =

@ EV1
(® « “9EV1 ®1

@<« Ev2 o EV2

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

Note: The E5CC-U does not have event inputs.

® CT Inputs
Models with an option number of 001 to 003, 008 to 012, 017, or 023 have one or more CT inputs.
Note: The E5CC-U does not have CT inputs.

@ Transfer Output
Models with an option number of 006 or 011 to 014 have a transfer output.

E5CC

Option number: 006

Current output  Linear voltage output

E5CC-B

Option number: 006

Current output  Linear voltage output
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ESEC/E5AC

Option number: 011, 012, 013, or 014

-

Current output  Linear voltage output

ESEC-B

Option number: 011 or 014

Current output  Linear voltage output

Output type

Specification

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

Note: The E5CC-U, E5D

C, E5DC-B, and E5GC do not have a transfer output. However, if the control output is

a linear current output, the control output can be used as a simple transfer output. For details on the
operating procedure, refer to 5-13 Using the Transfer Output for the Process Value, Set Point, or other

Data.
* The E5CC-U m
be manufacture

® Remote SP Input

Models with an option nu

ust be manufactured in May 2014 or later (version 2.2 or higher) and the ESDC must
d in July 2014 or later (version 2.2 or higher).

mber of 007 or 011 to 014 have a remote SP input.

Input type

Specification

Current input

4 10 20 or 0 to 20 mA DC with input impedance of 150 Q max.

Linear voltage input

1to 5,010 5, or 0to 10 VDC with input impedance of 1 MQ min.

Note: The E5CC-U, E5CC-B, E5DC, E5DC-B, and E5GC do not have a remote SP input.

The remote SP input circuit is not electrically isolated from the internal circuits. Therefore, when using a

grounded sensor input,
terminals are connected
current.)

do not connect the remote SP input terminals to ground. (If the remote SP input
to ground, errors will occur in the measured temperature as a result of leakage

® Potentiometer Input

You can use this input fo
100 and 10KQ.
Note: The E5CC, E5CC-

r a Position-proportional Model. The maximum opening can be measured to between

U, E5CC-B, E5EC-B, E5DC, E5DC-B, and E5GC do not have a potentiometer input.
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® Communications
RS-485

Models with an option number of 002 to 004, 008, 009, 012, 014, or 015 support RS-485 communications. N
To use communications with the E5SCC, E5AC, or E5EC, connect the communications cable to terminals 13 :
and 14, with the E5CC-B or E5EC-B, to terminals 17 or 18 and 19 or 20, with the E5DC, to terminals 3 and 4, g
with the E5DC-B, to terminals 5 and 6, and with the E5GC, to terminals 7 and 8. Q@
=2
(]
2
Communications Unit Connection Diagram 3
=2
E5CC/E5EC/E5AC @
Host computer
RS-485 Shield
{ ¥ E5CC/E5EC/E5AC o
100 Q ESCO/ESECIESAC (No.1) | _ ((No.sh) S
FG | RS-485 | | | Bs-485 | o
I No. |Abbreviation| | | No. |Abbreviation | g
; 14| A | £ ; =14 | A |I 3
—1 13| B® | ! 13] B |
A < B: [1] Mark Lo——————__ I — !
A > B: [0] Space
Terminator (120 Q, 1/2 W)
E5CC-B/EC-B
RS-485
host computer (\ Shield
{ + E5CC-B/E5EC-B
100 Q _ |ESCC-B/ESEC-B (No. 1) (No.31)
FG I | RS-485 w | RS-485 !
: No. |Abbreviation : | No. |Abbreviation :
Shield 1 120 | A(D) | =20 | A0 |1
—{19[ Ao | | % =19 A |,
A <B: [1] Mark \ 13 g(") | ; 13 g(+) i
A > B: [0] Space L,,,,,,(J:),,J \ (+) [
Terminator (120 Q, 1/2 W)
E5DC
RS-485
host computer Shield
:
100 Q ESDC(No.1) - [ESDC(MNo.31)
FG | Rs-485 ; ‘ RS-485 ;
| No. |Abbreviation| | | No. | Abbreviation |
| | L
4 | AQ \ i 4 | AG) |1
— 3| B@&) | | z ! 3] B# |
A < B: "1" Mark I ——— S e— |
A > B: [0] Space
Terminator (120 Q, 1/2 W)
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E5DC-B

Internal connection with
RS-485 linking connector
host computer

— E5DC-B(No.1) E5DC-B(No.31)
r— I I r— - — — a
{ + |  RS-485 | I] RS-485 |
100 Q I [ No. [Abbreviation| I RS-485 Il [No. |Abbreviation| !
FG — 6 A0 |1 e A0 | |
‘ 51 B# | s B(+) |
- - | A |

A < B: “1” Mark

A > B: “0” Space

Terminator (120 Q, 1/2 W)

E5GC

RS-485
host computer N Shield

S

100 Q E5GC(No.1) - ESGC(No.31)
FG | RS-485 ; | Rs-485 |
| No. | Abbreviation | | No. | Abbreviation |

| —
8 | A | 8 | A ||

\ |

i 7 | B | g ! 7 | B }
A < B: “1” Mark I —— P ——

A > B: “0” Space

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 2-2-9 Precautions when Wiring.)
\\\\
\|

Note: The E5CC-U does not support communications.

® Connecting Short Bars
On the E5DC, you can use a Y92S-P11 Short Bar to connect the power supply or communications.
Connect the Short Bar to the power supply screw terminals or the screw terminals for communications.
e Short Bar (sold separately)
Y92S-P11
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2 Preparations

2-3 Insulation Block Diagrams

The insulation block diagrams are provided in this section.

E5CC, E5EC, ESEC-B, or E5AC

sweJsbeiq yoo|g uonensu| €-g

® Models with 2 Auxiliary Outputs

Sensor input, CT inputs, potentiometer input, and remote SP input

Communications and event inputs

Voltage outputs (for driving SSR), linear current outputs, and transfer output

Power
supply

Relay outputs

Auxiliary output 1

Auxiliary output 2

: : Reinforced insulation
S : Functional isolation

® Model with 3 Auxiliary Outputs (E5CC Only)

Sensor input, CT inputs, and remote SP input

Communications and event inputs

Power
supply

Voltage outputs (for driving SSR), linear current outputs, and transfer output

Relay outputs

Auxiliary outputs 1, 2, and 3

: : Reinforced insulation
: Functional isolation

® Models with 4 Auxiliary Outputs

Sensor input, CT inputs, potentiometer input, and remote SP input

Communications and event inputs

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

Power
supply

Relay outputs

Auxiliary outputs 1 and 2

Auxiliary outputs 3 and 4

: : Reinforced insulation
\ : Functional isolation
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E5CC-B

Power
supply

Sensor input and CT inputs

Communications and event inputs

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

Relay outputs

Auxiliary outputs 1 and 2

ESDC/E5GC

: Reinforced insulation

: Functional insulation

Power
supply

Sensor input and CT input

Communications and event input

Voltage output (for driving SSR) and linear current output

Relay output

Auxiliary outputs 1 and 2

E5DC-B

: Reinforced insulation

: Functional isolation

Power
supply

Sensor input and CT input

Communications

Voltage output (for driving SSR) and linear current output

Relay output

Auxiliary outputs 1 and 2

: Reinforced insulation

: Functional isolation
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E5CC-U

2 Preparations

Power
supply

Sensor input

Voltage output (for driving SSR) and linear current output

Relay output

Auxiliary outputs 1 and 2

: Reinforced insulation

: Functional isolation
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2 Preparations

2-4 Using the Setup Tool Port [([il]

2-4-1

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.

*1 The E58-CIFQ2-E is required to connect to the Setup Tool port on the front panel of the ESEC, ESEC-B,
E5AC, E5DC, or E5DC-B, or to connect to the Setup Tool port on the bottom panel of the E5GC.

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.

e 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.

2-4-2 Connection Method

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

] Escciescc-B/ESCC-U

® Setup Tool Port and Connecting Cable
The location of the Setup Tool port on the E5CC, E5CC-B, or ESCC-U 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

Oooooao
ooooao

@ DDDDDE

Top-panel Setup Tool port
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® 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.

Hod [0o] dnjas ayj Buisn -2

N
&
N
] E5EC/ESEC-B/ESAC 2
3
[0]
i g
® Setup Tool Ports and Connecting Cables g
The location of the Setup Tool port on the ESEC, E5EC-B, or ESAC and the required cable are shown below. =
There are Setup Tool ports on both the top panel and front panel of the Digital Controller. g
Setup Tool ports Connecting cables
* Top panel on the Digital * Front panel on the
Controller Digital Controller
= = E58-CIFQ2 E58-CIFQ2-E
I I S USB-Serial Conversion Cable Conversion Cable*
0o il
00 % Top-panel Setup
oo Tool port
goffeea)|0n
00 go01({00
oo 0—oan
= =
Front-panel
Setup Tool port

*

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

® Connection Procedure
e Top-panel Port

1 Connect the serial connector - Serial conneotor
to the Setup Tool port on the !%b’ n';;..'l
. . = =) — =3
top panel of the Digital 15 1
[
Controller. ,@ 5?5 j
s oS0 L
oto [ o0
QQQ b oo 2
oSz | S22t
= 3 =)
525 [ 522 r
QQQD’ QQQ b
Qgﬂ b gﬂz b
o= ™= o
= P [ =)
525 [ NI,
o050 — &
525 | ——
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¢ Front-panel Port

1 Connect the E58-CIFQ2
USB-Serial Conversion Cable
to the E58-CIFQ2-E
Conversion Cable.

E58-CIFQ2 E58-CIFQ2-E
USB-Serial Conversion Cable Conversion Cable

CAJ There is a triangle
on the connecting surface.

(= -l =D

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.

2 Remove the Port Cover from

the front-panel Setup Tool
port, and then plug in the
Conversion Cable.

DD DNDDNDNDDNDDLDNND

Port Cover

Conversion Cable
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2 Preparations

] Espc/EsDC-B

® Setup Tool Port and Connecting Cable

The locations of the Setup Tool ports on the E5SDC or E5DC-B and the required cables are shown below.
There are Setup Tool ports on both the bottom panel and front panel of the Digital Controller.

Setup Tool port Connecting cables

Main Unit Bottom Panel Main Unit Front Panel

Hod [0o] dnjas ayj Buisn -2

=

E58-CIFQ2 E58-CIFQ2-E
= §§h USB-Serial Conversion Cable Conversion Cable*

NN
R
Ml =
Bottom-panel |g gnoo ng
Setup 8 %&mgﬂ ghg
Tool port ng
NN
NN
RS
Qo)
N

Front-panel
Setup Tool port

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

POUIBI\ UOIOBUUOYD) Z2-1-2

® Connection Procedure
¢ Bottom-panel Port

1 Connect the serial connector
to the Setup Tool port on the
bottom panel of the Digital
Controller.
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2 Preparations

¢ Front-panel Port

1 Connect the E58-CIFQ2
USB-Serial Conversion Cable
to the E58-CIFQ2-E
Conversion Cable.

E58-CIFQ2 E58-CIFQ2-E
USB-Serial Conversion Cable Conversion Cable

There is a triangle
on the connecting surface.

<=M E==

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.

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

N N
N N
SRR N
N N
SN NN
SRR N
S N
NS NS
N = LS
N N
N NN
N N
N R
Y NS
8y Ny
N N

Port cover

Conversion Cable
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2 Preparations

] esGc

® Setup Tool Port and Connecting Cable

The locations of the Setup Tool ports on the E5GC and the required cables are shown below.
There are Setup Tool ports on both the left side panel and bottom panel of the Digital Controller.

Hod [0o] dnjas ayj Buisn -2

Setup Tool port Connecting cables
Digital Controller Digital Controller
Left Side Panel Bottom Panel
I g s E58-CIFQ2 E58-CIFQ2-E
arsa g111@ USB-Serial Conversion Cable Conversion Cable*

| a3 ceama 880 00
Doo 00
EHH@HE
Left-panel Setup Tool port 8oo a0
800 88

Bottom-panel ’?E o

Setup Tool port

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

POUIBI\ UOIOBUUOYD) Z2-1-2

® Connection Procedure
e |eft-panel Port

1 Connect the serial connector
to the Setup Tool port on the
left side panel of the Digital
Controller.

y il l‘i’ ]
[
tl |
}’g/”
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¢ Bottom-panel Port

1 Connect the E58-CIFQ2
USB-Serial Conversion Cable
to the E58-CIFQ2-E
Conversion Cable.

E58-CIFQ2 E58-CIFQ2-E
USB-Serial Conversion Cable Conversion Cable
oot T T T T T
Bt ) Ju=—El] => <= [Erm=
o _______ J
CAY There is a triangle

on the connecting surface.

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.

2 Connect the plug on the
Conversion Cable to the
bottom-panel Setup Tool
port.

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.

e Do not connect cables to both ports at the same time. Damage or malfunction may occur.
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2 Preparations

2-4-3 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

Hod [0o] dnjas ayj Buisn -2

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

e 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.

JeAuq au) Bulelsul g-p-z

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 Application Flow

The following figure shows the basic flow for using 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. j

) )

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 E5LIC.
The following default settings will be used when operation starts.

Standard Models

¢ Input type 5: *1  The default setting for Position-proportional Models is floating control
. w
K thermocouple operation. o
* *2  If the Controller is equipped with HB/HS alarm detection, the default o

1

* ON/OFF control setting for the Auxiliary Output 1 Assignment is for heater alarms. %
e Alarm: Upper-limit alarm 2 Therefore, the alarm 1 function is disabled and the Alarm 1 Type is not o
* Set point: 0°C displayed. To enable alarm 1, set an output assignment to alarm 1. z

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
approx. 1s.

omron EBCC j \

AN
——
/
/
The operation display appears.
v

A 4
¢ Resistance Thermometer Connected e Thermocouple Connected
or
» Temperature Sensor Not Connected The PV that is measured by the

..+ temperature sensor is displayed.
.

K Thermocouple Connected:
The correct temperature is
displayed.

Other Thermocouple Connected:

1| The correct temperature is

. sp not displayed.

L SERR:
An input error
PV is displayed.

sV

(=] Q@  (er d [l

o0 o0 ogd
\_ommon ESGC *The default setting is 0°C.

¢ Change the setting of the Input Type If you are not using a K thermocouple, set
parameter to a resistance thermometer in the Input Type parameter to the correct
the Initial Setting Level. sensor type in the Initial Setting Level.

Or Refer to step 2 on 3-13.

¢ Connect a temperature sensor.

Refer to step 2 on 3-13.
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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

| Escc/escc-u/Eescc-B

Front panel

.
“

Press (©) Key for at least 3 seconds to go to Initial Setting Level.

-
e
'i

No. 1 display

.
PV or specified parameter

No. 2 display

. .
° SP or specified parameter value

“of Pressthe @ (¥ Keys to set the

¥4 parameter.

1

‘ Setup Tool port on top panel ‘

.
. L
- I .
[ Press (©) Key once to go to Adjustment Level. } ‘0‘ [Press Key to change the digit (default setting). }
.
[ .

| EsEC/ESEC-B

IPress the () Key to change to another parameter.]

Front panel

Temperature unit -
Operation indicators |-

Top View of ESEC

No. 1 display

e
K2 PV or specified parameter

No. 2 displa

SP or specified parameter value

Top-panel
i |Setup
" |Tool port

"TLL No. 3 display

Manipulated value or other value

Press the (») (¥) Keys to set
the parameter.

)

Press &9 Key to change the digit (default setting). }

) e,
.

-

[

Press (©) Key once to go to Adjustment Level. J

Press (©) Key for at least 3 seconds to go to Initial Setting Level.}

{
1
I

Press the (@) Key to change to another parameter.}
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3 Part Names and Basic Procedures

| EsAC

Front Panel

sjane Buiias pue ‘suonoung ued ‘ssweN Med €-¢

e ]
% ;“ — e e e e
% , PV or specified parameter Z |
P
A e
. E H
My BB %%%% 5’ ' SP or specified parameter value E g E E E E E g E E % ﬂi
Inimgialiaipa 0o00000ao uuﬂluu LJ]D
’ i 0000000 OO0 |LOO 0
Front-panelSetupTooIpon{ EEEEEAREmEsEAsEsEs "' pp0Aa00 o 0o o 0
_ @ (F v A Manipulated value or other value = |
) m@ 8. ]. o [
-omRon__ & EBAC"
S = s “ Press the (&) or & Key to set the parameter. Top-panel
» “M . Setup
[ ] * * Tool port
n A4 ¢
* .
[ 0‘ *
; * ‘[ Press the &P Key to change the digit (default setting).}
L] ’Q’
*

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

[ Press the ©) Key for at least 3 seconds to go to the Initial Setting Level.

Press the (<) Key to change to another parameter. ]

J esbc/Espe-B

Front Panel

Operation indicators

Press (© Key once to go to
Adjustment Level.

Press (©) Key for at least 3
seconds to go to Initial Setting
Level.

[Press Key to change the digit (default setting).

E5CIC Digital Temperature Controllers User’s Manual (H174)

. No. 1 display

“ g
PV or specified parameter

. No. 2 display

. .
SP or specified parameter value

Press the () Key to change to
another parameter.

.
P

""" set the parameter.

w
"'{ Press the Keys to }

‘ Front-panel Setup Tool port ‘

Bottom View of E5DC

/

Bottom-
panel
Setup
Tool port

suoljoun4 pue ssweN Ued |-¢-¢




3 Part Names and Basic Procedures

| EsGc

Temperature unit | _
Operation indicators

{Press (@ Key once to go to

Adjustment Level.

Front panel

Left Side View of the ESGC
No. 1 display ——N-——ma)
. — [=1=1=T=
“‘ PV or specified parameter o_oo ﬂ]:@m
5y Left-panel
oG R EeE.0a0a.. ... +{-{Setup Tool
X oOg AR Des=omoo B ort
LL_No.2 display e s po

*

SP or specified parameter value

{ Press ©) Key for at least 3 seconds

to go to Initial Setting Level.

Use (@) Key to change
to another parameter.

. N Bottom-
. —* i iy panel
. Use (&) (¥) Keys to o  [Sewe
. set the parameter. j Tool port
:
Use €% Key to change the I
digit (default setting). o il

L

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 Displays the manipulated variable (valve opening), remaining soak time, multi-SP No.,
(E5EC, E5EC-B, and | internal SP (ramp SP), or alarm value 1. (The value that is displayed is set in the PV/SP
E5SAC Only) Display Selection parameter in the Advanced Function Setting Level.)
Temperature unit* Displays the temperature unit (°C or F).
(Not provided on the
E5DC and E5DC-B.)

*  You can use the Y92S-L2 Unit Labels (sold separately) with the ESDC/E5DC-B.

I Indicators

Operation indicators

Name

Description

SUB1

»n| N N
Qo| (09| (0O
B W N

Auxiliary outputs 1
to 4 (Only the
E5CC, E5EC,
E5EC-B, and E5AC
support auxiliary
output 3.) (Only the
E5EC, E5EC-B,
and E5AC support
auxiliary output 4.)

Each indicator lights when the function that is assigned to
corresponding auxiliary output (1 to 4) is ON.

o
c
d

Control outputs 1
and 2 (Control

Each indicator lights when the function that is assigned to
corresponding control output (1 or 2) is ON. (For a linear current

0uT2 output 1: E5CC, output, the indicator is not lit for values below 0%.)
E5CC-U, ESCC-B, | For a Position-proportional Model, OUT1 lights when the open
ESEC, ESEC-B, or | output is ON and OUT2 lights when the close output is ON.
ESAC only)
(Control output 2:
E5CC, E5EC, or
ESAC only)

ouT Control output Each indicator lights when the function that is assigned to

(ESDC, E5DC-B, or
E5GC only)

corresponding control output is ON. (For a linear current output,
the indicator is not lit for values below 0%.)

@)
=
g

Communications
writing

This indicator lights when wiring with communications is enabled.
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3 Part Names and Basic Procedures

Operation indicators Name Description
Manual This indicator is lit in Manual Mode.
Stop This indicator is lit while operation is stopped.

AT/ST in progress | This indicator is lit during autotuning.
This indicator flashes during self-tuning.

Ii llm llg
|-l |1
=2 O] |2
m n") [

sjane Buiias pue ‘suonoung ued ‘ssweN Med €-¢

RSP Remote SP This indicator is lit while the SP Mode parameter is set to Remote
(E5CC, E5EC, SP Mode.
E5SEC-B, or ESAC) | This indicator flashes when there is an RSP input error in Remote
SP Mode.
fo o Setting change This indicator is lit while setting change protection is ON.
protection
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 w
Adjustment Level. f
The next setting ¢ Press for at least 3 seconds to go to Initial Setting -
level depends on Level. g
how long the key is | ® In Adjustment Level 5
@ pressed. ¢ Press once for less than 1 second to go to §
Operation Level. )
¢ Press for at least 3 seconds to go to Initial Setting i
Level. §
¢ In Initial Setting Level §'
e 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 ¢ Hold to go to the previous parameter.
displayed within a
setting level.
Down Key and Up | Set the value. ¢ Hold the key to increment or decrement the value
Key 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
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Key

Name

Overview Description

&

Shift Key (PF Key)

Operates as a ¢ Press the & Key for less than 1 second to select the
user-defined digit to change. The key operates as a Shift Key to
function key. 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, or digit shift (default)

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.

* 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.

I Setup Tool Ports [}

Setup Tool
port

Name

Description

Setup Tool port
(card edge type)

Use the E58-CIFQ2 USB-Serial Conversion Cable to connect the E5LIC to
the computer (i.e., the CX-Thermo Support Software).

E5CC, E5CC-B, E5EC, E5EC-B, or E5AC: On top panel

E5DC or E5DC-B: On bottom panel

E5GC: On left side panel

Setup Tool port
(pin jack)

Use the E58-CIFQ2 USB-Serial Conversion Cable and the E58-CIFQ2-E
Conversion Cable to connect the ES5EC, E5EC-B, or E5AC to the computer
(i.e., the CX-Thermo Support Software).

E5EC, E5EC-B, or E5AC: On front panel

Setup Tool port
(pin jack)

Use the E58-CIFQ2 USB-Serial Conversion Cable and the E58-CIFQ2-E
Conversion Cable to connect the ESDC or E5GC to the computer (i.e., the
CX-Thermo Support Software).

E5DC or E5DC-B: On front panel

E5GC: On bottom panel
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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.

m Precautions for Correct Use

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 E5[IC.

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.

sjane Buiias pue ‘suonoung ued ‘ssweN Med €-¢

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.

senje ) ouawnp Buusiug z-g-¢

11 _ 1| Pressthe &% Key. Ell - u Press the &9 Key. o o_
e l > I 4 > e “
| Iy l‘ﬁ L ¢ it
g 1 u_u; Lil
T 1
T Press the &5 Key. Press the &P Key.
1) | ()] |
E /| Press the @ Key. ‘-“_,_\ !
Q
;:,:: 3 Aoe3
n M
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3 Part Names and Basic Procedures

3-3-3 Setting Levels

On the E5[IC, 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.

Operation in progress

Stopped

*1

*2
*3

Only when Manual Mode was

used just before power OFF

Press (©) Key for at least 1 s
or k#9 Key for at least 1 s

Level

manually.

Used to set the MV

Manual Control

Press (©) Key for

Set the Auto/Manual Select Addition parameter to ON and set the PF Setting parameter to A-M

(Auto/Manual).

at least 3 s while
A-Mis
displayed. 2

&) Key for at least 15"

Press (©) Key for
atleast 3 s

Release protection and then
enter the password (-169)
for the AMaY (Move to
Advanced Function Setting
Level) parameter.

Level changes
automatically.

Press @) + (<@ Keys
for atleast 1s

Protect Level

Used to set protection
for operations.

)

Press ©) + (@ Keys
for at least 3 5.

Operation Level

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

Press the (@ Key once.

<)

Adjustment Level
Used to change

adjustment parameters
(PID constants, control

hysteresis, etc.).

atleast1s

Press ©) Key for

Press (© Key for
atleast3s

Press €9 Key."

ltem Level
Used to display
specified monitor
and setting items.

Monitor/Setting

Press @7 Key."®

Press (©) + (<) Keys
for at least 3 5.

Initial Setting Level

Used to set the input
type and other basic
settings.

Press (© Key once
(models with communications only).

<——)

Communications
Setting Level

Communications settings

Advanced Function

Setting Level
Advanced settings

(&) Key for at least 1 s

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

parameter.

Calibration Level

The No. 1 display will flash when the keys are pressed for 1 s or longer.
Set the PF Setting parameter to FFdF (monitor/setting items).
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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 Buiias pue ‘suonoung ued ‘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 AMal) (Move to Advanced Function Setting Level)
parameter in the Initial Setting Level.

Use the following procedure to move to Advanced Function Setting Level.

sjens Bumes €-g-¢

Power ON

Level changes automatically.

. Step 4:
Operation Level I ©keyforatieast3s [ |nitial Setting Level
‘ Used to set the input
Used for SP, alarm type and other basic
valu_es, and other_ ba_S|c settings.
settings and monitoring.

Step 5: Enter —169 for the AMal parameter.

FMa1| 4—Move to Advanced Function Setting Level parameter
[1| <—Enter -169. Default: 0

Step 1: Step 3:
Press the ©) + (@ Keys Press the (©) + (@ Keys for at least 1 s.
simultaneously for at least 3 s. sassnnnsssanssanssssnses N asssssansssassssansasans .

Protect Level

Advanced Function

Used to set protection Setting Level
for operations. Advanced settings

Step 2: Change the parameter with the @@ Key and change the setting of the CL Pt parameter to 0.
<4— Initial Setting/Communications Protect
| «—set 0. Default: 1
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.
Steps 1 to 3 are necessary only the first time. Perform only steps 4 and 5 to move to Advanced

Function Setting Level.
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3 Part Names and Basic Procedures

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.

¢ To use the Level Key on the Auto/Manual Switch Display to move to the Manual Control Level, set
the Auto/Manual Switch Display Addition parameter in the Advanced Function Setting Level to
ON.

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

To use the Key to display the Monitor/Setting Items, change the setting of the PF Setting
parameter to FFdF. The items that will be displayed in the Monitor/Setting ltem 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. |

3-4-2 Basic Procedure

The basic procedure is given below.

1 Turn ON the power supply.

Operation Level

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.

2 Set the input type.

" Press the ©) (Level) KE)?\
\_ for at least 3 seconds. =~ /.

<—The display flashes.

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

Initial Setting Level =N _
Gl —The default setting is 5

G5O (5: K thermocouple at —200 to 1,300 °C).

Initial Setting Level =
| l"\l’ - —CN-E£ (IN-T): Indicates the Input Type parameter.
Mo —Input Type: 0
_— S 9 & v a (Pt100 resistance thermometer at —200 to 850 °C) (example)

,//F/’ress the ® (Up) and \77 =
‘\ (Down) Keys to )
\\wg\hvange the vaIEg .

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 0.0t0210.0
JPt100 3 —199.9 to 500.0 —199.9 to 900.0
4 0.0 to 100.0 0.0t0 210.0
Thermocouple K B 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
10 —199.9 t0 400.0 —199.9 to 700.0
E 11 —200 to 600 —-300to 1100
L 12 —100 to 850 —100 to 1500
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 0 to 1700 0 to 3000
B 18 100 to 1800 300 to 3200
C/w 19 0 to 2300 0 to 3200
PLII 20 0 to 1300 0 to 2300
Infrared temperature | 10 to 70°C 21 01to 90 0to 190
sensor ES1B 60 to 120°C 22 0to 120 0to 240
115 to 165°C 23 0to 165 0 to 320
140 to 260°C 24 0 to 260 0 to 500
Current input 4 to 20 mA 25 One of the following ranges according to the scaling:
0to 20 mA 26 —1999 to 9999
Voltage input 1to5V 27 -199.910 999.9
Oto5V 28 —-19.99 t0 99.99
0to 10V 29 —1.999 to 9.999
0 to 50 mVv* 30

The default is 5.

*

This range can be used only for ESCC-U Digital Controllers and only if they are manufactured in May 2014 or
later (version 2.2 or higher).
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3 Set the control method.

Operation Level
N7

/ Pressthe @
| (Level) Key for at L ‘
\ least 3 seconds. - [ls==

S/

Standard Models
ON/OFF Control

Initial Setting Level

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

PID Control

Initial Setting Level

3 Part Names and Basic Procedures

Initial Setting Level

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

«—[LNEL (CNTL): Indicates the control method.

The default setting is aNaF (ONOF: ON/OFF control).

If PCd (PID control) is displayed, press
the () (Down) Key to change to alaF
(ONOF) (ON/OFF control).

LCNEL (CNTL): Indicates the control method.

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

Position-proportional Models

Close/Floating Control

Initial Setting Level

[ 3 ™. =~
C) O
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3 Part Names and Basic Procedures

4 Set the alarm type.

Operation Level Initial Setting Level

—The display flashes. ||| = M _ L |}l < IN-£ (IN-T) will be displayed
—} L L to show that the Initial Setting
2 Level has been entered.

e @

& ¥ A
(eleNeNoNe]
B /)

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

Initial Setting Level

ALL ! (ALT1): Indicates the Alarm 1
Type parameter.”
The default setting is £ (2: Upper-limit

Press the (<) (Mode) Key several
alarm).

times to display ALE { (ALT1).

Initial Setting Level

< Alarm type: 7 (Lower-limit alarm with
Press the &) (Up) and &) standby sequence) (example)
(Down) Keys to change

the value.

* I 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 (Assigning Control Outputs Is Not Supported for Position-proportional Models.).

If required, use the (@ (Mode) Key and the &) (Up) and (¥ (Down) Keys to repeat the procedure to
set alarm types for AL L2 (ALT2) (Alarm 2 Type), AL E 7 (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 1S 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.
OFF ? Temperature
Set point Upper-limit alarm
(e.g., 100°C) point (e.g., 120°C)
B Alarm value uppgr 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)
R[arm value lower limit (;.g., 20°C)
H 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 orF T Temperature
orhig . Lower-limitalarm ~ Set point ~ Upper-limit alarm
alarm point. point (e.g., 80°C) (e.g., 100°C) Point (e.g., 130°C)
l—s—
Alarm value lower Alarm value upper
limit (e.g., 20°C)  imit (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
. g . 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 PV is 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)
G Upper-limit This alarm provides a standby Example:
alarm with sequence. ON
standby The alarm output is ON while the oFF .
. . emperature
sequence PV is equal to or higher than the T i P
o g 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)
n Lower-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 lower than the

lower-limit alarm point.

Lower-limit alarm point
(e.g., 80°C)
Be

Set point
(e.g., 100°C)

Alarm 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., 1?)0"0)
ia Absolute-value | This alarm provides a standby Example:
upper-limit sequence. ON
alarm with The alarm output is ON while the oFF . t
. . emperature
standby PV is equal to or higher than the 0 L ’
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 - .
. emperature
standby PV is equal to or lower than the 0 L pera
Lower-limit alarm
sequence alarm value. point (e.g., 100°C)
Alarm value (e.g., 1?)0"0)
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 on a
Standard
Model.)

the control loop is broken.

PV

4

LBA level

the control deviation (SP — PV) is greater than
the threshold set in the LBA Level parameter
and if the PV is not reduced by at least the
value set in the LBA Band parameter within a
specific period of time. The LBA detection time
and LBA band are set in parameters.

SP

¥
EH

___LBADband

b >

i
LBA detection time

MV
100% 1

A

0%

» Time

.

» Time

ON

OFF

LBA Alarm Output

> Time
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3 Part Names and Basic Procedures

Set
Alarm type 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 Z
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)
5 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., 150“0)
G 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 Ly
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 LS
Lower-limit alarm
point (99-' 80%)
Alarm value (e.g., 86%)
g RSP The alarm output is ON while the Example:
absolute-value | RSP is equal to or higher than the ON
upper-limit alarm value.
. OFF RSP
alarm (Valid 0 L
. Upper-limit alarm
only with a point (e.g., 100°C)
remote SP Alarm value (e.g., 1BO°C)
input.)
9 RSP The alarm output is ON while the Example:
absolute-value | RSP is equal to or lower than the ON
lower-limit alarm value.
. OFF RSP
alarm (Valid 0 LE
) Lower-limit alarm
only with a point (e.g., 100°C)
remote SP Alarm value (e.g., 1BO°C)
input.)
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3 Part Names and Basic Procedures

5 Set the set point.

Operation Display

Set point: 500°C (example)

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

*Hold the (&) (Up) or (¥J (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

Press the (Mode\
Key several timesto |
display AL - { (AL-1).

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

To set the alarm vah

upper limit, press the (@)

(Mode) Key several times
to display AL {H (AL1H).

To set the alarm value
lower limit, press the (@)

(Mode) Key several times
—Wsplay. Ll (ALy

~_

S o ||
\Il.l.l.iﬂ

=

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. 25
rn
Ll
The display will change from the Operation Level to the Adjustment | Adjustment Level
Level. ! 'EI’_I' AN 000 |
*  L.AddJ will be displayed only once when you move to the Adjustment || —* au
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
r | Input Shift
L
The display will change from the Adjustment Level to the Operation | Operation Level
Level. ’:-“__-' PV/SP
0

4-1-3 Moving to the Protect Level

I Moving from the Operation Level to the Protect Level

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

seconds* in the Operation Level. -5
The No. 1 display will flash when the keys are pressed for 1 s or I
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

|
-
U
=
1
=

Operation/
Adjustment
Li| Protect

_
2
=

I Moving from the Protect Level to the Operation Level

Protect Level

Y]

]
1

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

-

U
—r—
[

N

C3

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

_
iy
=

-

PV/SP
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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 to
display A3/ (Move to Advanced Function Setting Level).

Initial Setting Level

) ]

\ |
[ L Input Type

LM

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

Move to Advanced
Function Setting
n Level

om0y
(]!

(IRIEN

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

I I— | 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

Advanced Function Setting
Level

LY
LvLe

to the Initial Setting Level. ofFF
2 Press the @ Key for at least 1 second in the Initial Setting Initial Setting Level
Level. L ,"\,’-,': Input Type

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

My ]

Operation Level

g

L

PV/SP

[N
L
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4-1-5 Moving to the Communications Setting Level

® Moving from the Operation Level to the Communications 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 keys are pressed for 1 s or -5
longer. The display will change from the Operation Level to the I
Initial Setting Level.

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

sjane Buias usamiaqg Buino |-

Level. ,_,'\,'-,': Input Type
5
The display will change from the Initial Setting Level to the | Communications Setting
Communications Setting Level. Level
':“_:, ,'_: ,'_ Protocol Setting
CIWNF

=

® Moving from the Communications Setting Level to the Operation Level

Communications Setting

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

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

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

Level. L_IN — = | Input Type
5
The display will change from the Initial Setting Level to the | Operation Level
Operation Level. l_:“:-l PV/SP
I

|19A87] 6U!1198 suoljediunwwo) ayj 0} EIU!/\OW G-y
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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

Yl
L

-k
@

YT
LNEL
oNaF

I Example 1

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

Changing Numbers

oC Numeric data and selections in each

‘@

screen can be changed by using the
and (&) Keys.

Setup Procedure

Power ON

U

Power ON
An 5.ERR error will be

Input type:

5 (K thermocouple, -200°C to 1,300°C)

Control method: ON/OFF control

Alarm type:
Alarm value 1:
Set point:

2 (upper limit)
20°C (deviation)
100°C

*

Initial Setting Level
—_—

A 4
\ 4
A

A

—

Operation Level

- Operation Level

displayed if the power
supply is turned ON before
. the sensor is connected.

0]

Set inp
specifications

Set alarm type

Initial Setting Level

Check input type.

Check that
control method is
ON/OFF control.

Check alarm type.

)

ut )
Set control
specifications

I —

Press the (@) Key for at least 3 s.

Control stops.

Input Type: 5 W

ON/OFF =NoA]
control:
PID control: FCd

Alarm 1 Type*: 2

@ J
y

- Operation Level

Press the (©) Key for at least 1 s.

Control starts.
y

Use the (&) and
(&) Keys to set the
SP to 100°C.

Confirm that
control is running.

Use the (&) and
(¥) Keys to set the
alarm value to
20°C.

v
( Set SP and alarm values J
A

A

Start operation

(st operation

PV/SP:

|¥
=)
=)

Running
Stopped:

@
Alarm Value 1: 20
20)
@
A

I
L

Staf

y
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 (Assigning Control Outputs Is Not Supported for Position-proportional Models.).
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I Example 2

Input type: 9 (T thermocouple, —200°C to 400°C)
Control method:  PID control
PID constants found using auto-tuning (AT).

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

Setup Procedure

Power ON Power ON
An 5.ERR error will be displayed if
the power supply is turned ON
f before the sensor is connected.
Operation Level
25 Pvisp

Initial Setting Level
—_—

A

y
Set input
pecifications

et control
specifications
A4

Set alarm type

N S —

Operation Level

A 4

Set SP

Adjustment Level

A 4

AT execution

(When PID control
is selected)

Operation Level

A 4

Set alarm value
y
Start operation

displayed. To enable alarm 1, set an output assignment to alarm 1. For details, refer to 4-6-3 Assigned

nl
[

Press the (@) Key for at least 3 s.

Control stops.

r Initial Setting Level

Use the ) and &)
Keys to select the

Use the (&) and
(&) Keys to set ST
to OFF.

Check the
control period.

Check the

{ alarm type.

Input Type:

To execute ST: all

To cancel ST:
rp Control Period
T 1| (Heat)
24 | (Unit: Seconds) =
Alarm 1 Type*: I
I
@

A

5

Press the (©) Key for at least 1 s.

Control starts.

7= Operation Level

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

ﬂ PV/SP: 150
150

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

- Adjustment Level

Execute AT.

To execute 100%AT:

To execute 40%AT:

To cancel AT:

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

7~ Operation Level

Confirm that the
set point is 150°C.

Confirm that
control is running.

Use the &) and (&)
Keys to set the alarm
value to 30°C.

PV/SP

Running m

Stopped Skaf

Alarm 30
Value 1

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

S| input type.
I Use the ® and ML ON/OFF control:  aNaF For PID, set P d.
3 (&) Keys to select L N'/E’L!-dl ' -
PID control. PID control: PCd

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.

The TUNE indicator will
light during autotuning.

Output Functions (Assigning Control Outputs Is Not Supported for Position-proportional Models.).

E5CIC Digital Temperature Controllers User’s Manual (H174)
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4 Basic Operation

I Example 3 (ESEC/E5AC Position-proportional Models Only)

Input type: 5 (K thermocouple, -200°C to 1,300°C)
Control method:  Floating control
SP ramp time unit: EU/min

Travel time: 45s
SP ramp set value: 10 EU (°C)
Set point: 250°C

Setup Procedure

Power ON Power ON An S.ERR error will be

l displayed if the power

U

supply is turned ON

before the sensor is

connected.
Operation Level

25 pvisp

[=]

Press the (2 Key for at least 3 s.

Initial Setting Level nitial Setting Level y
— r al Setting Level W
Set input Check input type. Input Type: [

specifications

B

miiny

Check that control Floating control:

Set control method is floating

specifications control. Close control: LLas
Use the ®) and (&)
Keys to set the Travel Time: 45

5]

Set travel time. { travel time to 45 s. J
y

Press the (©) Key for at least 1 s.

Control starts.

Operation Level — Operation Level

3 Use the &) and (&)
Set SP Keys to set the SP PV/SP: ac0
to 250°C.

7~ Adjustment Level

Adjustment Level

A4
Set SP ramp Use the ) and (&
Keys to set the SP

ramp set value to
10°C

SP Ramp Set
Value:

=]

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

c
2
@
-5
@
A

7~ Operation Level

PV/SP: 250
Confirm that Running: RN
control is running. sunl|  Stopped:

- ’ Staf

\ 4

Start operation Start operation.
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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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List of Input Types

Specifications Set value 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
tﬁeﬁsﬂzr 2 0.0t0 100.0 0.0t0 210.0
JPt100 3 -199.9 t0 500.0 -199.9 to 900.0
4 0.0to 100.0 0.0t0 210.0
K _ ~200 to 1300 ~300 to 2300
6 —20.0 to 500.0 0.0 t0 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
10 —-199.9 to 400.0 -199.9 to 700.0
11 —200 to 600 —-300 to 1100
L 12 —100 to 850 —100 to 1500
Thermocouple U 13 200 to 400 300 to 700
14 -199.9 t0 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 18 100 to 1800 300 to 3200
C/w 19 0 to 2300 0 to 3200
PLII 20 0 to 1300 0 to 2300
10 to 70°C 21 0to 90 0to 190
Infrared 60 to 120°C 22 0to 120 0 to 240
Stgnmsifrggg 115 0 165°C 23 0to 165 0to 320
140 to 260°C 24 0 to 260 0 to 500
. 41020 mA 25 One of the following ranges according to the scaling:
Current input 0t 20 mA 26 ~1999 to 9999
T8V 57 -199.9 t0 999.9
-19.99 to 99.99
' Oto5V 28 —-1.999 to 9.999
Voltage input 0010V 29
0 to 50 mV* 30

The default is 5.
* This range can be used only for ESCC-U Digital Controllers and only if they are manufactured in May 2014 or

later (version 2.2 or higher).

El 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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4-4 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).
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
~| Unit
L
2 Press the ®) or @ Key to select °C. 11 4
The defaultis £ (°C). bed
[:°C, F:°F =

*  The temperature unit is not displayed by the ESDC and E5DC-B.

wn ainesadwa] |-y
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4 Basic Operation

4-5 Selecting PID Control or ON/OFF
Control (Not Supported for
Position-proportional Models.)

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

gy

selected. The default is oNoF.

® 2-PID Control
PID control is set by AT (auto-tuning), ST (self-tuning), or manual setting.
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) (£ -F), Integral Time
(Cooling) (£ -1), and Derivative Time (Cooling) (£ -d).

® 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).
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4-6 Setting Output Specifications

4-6-1 Control Periods (Not Supported for Position-proportional
Models.)

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

/ ,'-' 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~ 1| Control Period After the settings have been made in the initial setup, readjust the control

L 1| (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.

e When control output is used as a linear current output, the Control Period
parameter cannot be used.

suoneayvads Inding bumes 9-v

=

4-6-2 Direct and Reverse Operation

¢ Direct operation increases the manipulated variable whenever the process
/ value increases. Reverse operation decreases the manipulated variable
whenever the process value increases.

(
-
1

]
=

_
U
=
A
(I

Manipulated variable Manipulated variable
A A
100% 100%
0% > 0% >
«— A — A
Low Set Value  High Low SetValue  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).

("sjepo [euoiuodoid-uonisod Joj papoddng JoN) spolad [04U0) |-9-1
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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

Initial Setting Level

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

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 (Assigning Control Outputs Is Not
Supported for Position-proportional Models.)

¢ Function assignments can be changed by changing the settings for control and auxiliary output
assignments.
* The default function assignments for each output are shown below.

Parameter name Display Initial status

Control Output 1 Assignment alk | Control output
(heating)

Control Output 2 Assignment (E5CC, E5EC, and | alitZ Not assigned.

E5AC Only)

Auxiliary Output 1 Assignment Stk ! Alarm 11

Auxiliary Output 2 Assignment Sukc Alarm 2

Auxiliary Output 3 Assignment (E5CC, E5EC, SubL3 Alarm 3

E5EC-B, and E5AC Only)

Auxiliary Output 4 Assignment (ESEC, ESEC-B, | Glb4Y Alarm 4

and E5AC Only)

*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 6-81 and page 6-82 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
Digital Controllers with Three or Fewer Auxiliary Outputs

. 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| Siib Alarm 17 Alarm 17 Alarm 171 Alarm 171
Assignment
Auxiliary Output 2 | 5UhZ Alarm 2 Control output Alarm 2 Alarm 2
Assignment (cooling)
Auxiliary Output 3 | 5467 Alarm 3 Alarm 3 Alarm 3 Alarm 3
Assignment

Digital Controllers with Four Auxiliary Outputs

TS s | Eay Without control output 2 With control output 2
Standard Heating/cooling Standard Heating/cooling

Control Output 1 alk | Control output Control output Control output Control output
Assignment (heating) (heating) (heating) (heating)
Control Output 2 alltd --- Not assigned. Control output
Assignment (cooling)
Auxiliary Output 1 | 5lib | Alarm 17 Alarm 171 Alarm 171 Alarm 1"1
Assignment
Auxiliary Output 2 | 517 Alarm 2 Alarm 2 Alarm 2 Alarm 2
Assignment
Auxiliary Output 3 | 5i/b3 Alarm 3 Alarm 3 Alarm 3 Alarm 3
Assignment
Auxiliary Output 4 | 5Lk 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.

*2 When heating/cooling control is used on the E5GC, auxiliary output 1 is the control output for cooling.

® 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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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 output 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
o) setting, the No. 1 display shows the PV, the No. 2 display shows the SP, and the
{ No. 3 display (E5EC, E5EC-B, or E5AC only) shows the MV.

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 5-7 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 is used to switch between eight set points. For details, refer to 5-4 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. The default SP is 0°C.

Ly
=
~J

My
C3
T3

@ Additional Information

e |f there are a lot of digits in a numeric value, you can use the & (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 (Not
Supported for Position-proportional
Models.)

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 . d, 2-PID control is selected, and when it is
set to oNoF, ON/OFF control is selected. The default is alNoF.

® Hysteresis
e 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.
¢ 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
control or cooling control.

Reverse operation

Temperature ‘
sp N J Hysteresis
(AR IR
o T : Time
Heater ON OFF ON OFF 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 aflaF in the Initial Set-
ting Level.

Operating Procedure

1 Press the Key several times in the Initial Setting Level to
display CNEL (PID ON/OFF).
The default is alNaF (ON/OFF control).

Initial Setting Level

YT
LN L
oNaF

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

l_:“_:l PV/SP
[
2 Press the ®) or ¥ Key to set the SP to 200. T
The default is 0. L-,,—T:'—,
The new set value can be saved by pressing the @ Key, or it will cut

go into effect after 3 seconds has elapsed.

E5CIC Digital Temperature Controllers User’s Manual (H174)
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Setting the Hysteresis

Set the 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

|leuoijiodoud-uonisod 4o} papoddng JoN) j01u0) 440/NO Buisn 8-

('sispoiy

=

sbumes z-8-v
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4-9 Determining PID Constants

(AT, ST, 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

-
X
('

-
.l

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% autotuning is supported for heating and cooling control or floating
position-proportional 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).

Adjustment Level

Proportional

|

J J— | Proportional

an Band an Band (Cooling)

L |Integral ,'_ = 1_ | Integral Time
- i Coolin
233)Time 233 (coon9)

==
_

,:,' Derivative = 7 | Derivative Time
un Time wur| (Cooling)

® AT Operations

AT is started when either Ak -2 (100% AT) or Ak - | (40% AT) is specified for the AT Execute/Cancel
parameter.

The TUNE indicator will light during execution.

Only the Communications Writing, RUN/STOP, AT Execution/Cancel, and Program Start
parameters can be changed during AT execution. Other parameters cannot be changed.

AT Calculated Gain i}

The AT Calculated Gain parameter sets the gain for when PID values are calculated using AT.
When emphasizing response, decrease the set value. When emphasizing stability, increase the set
value.

AT Hysteresis i}

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

Limit Cycle MV Amplitude i}

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
* 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

(dmyas [enuep ‘1S ‘Lv) siuelsuo) aid Buluiwisiag 6

10% FS.
PV Limit Cycle MV PV Limit Cycle MV
Amplitude 40% Amplitude 40%
1 1 \ 1
Deviation: : : Deviation: :
10%FS 1 1 10% FS I
1 1 1 1
. N > Time Y Y » Time
AT started AT ended AT started AT ended 4
® 100% AT
* Operation will be as shown in the following diagram, regardless of the deviation (DV) at the start N
of AT execution. To shorten the AT execution time, select 100% AT. ®
PV Limit Cycle MV b
Amplitude 100% =
S
SP ¢ - @
c
i 3.
=}
: : 3
1 1
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 At (AT Execute/Cancel). HE | AT Execute/
oEE Cancel
2 Press the ®) or & Key to select At -2 (100% AT execute). ol
*  The TUNE indicator will light during autotuning. L=
At-C
3 When AT ends, the AT Execute/Cancel parameter is set to afF. Adjustment Level
)
I'1Z | AT Execute/
SEE Cancel

El 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: ON/OFF). 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.
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Supplemental Information on AT Operation
e 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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4-9-2 ST (Self-tuning) (Not Supported for Position-proportional
Models.)

ST (self-tuning) is a function that finds PID constants by using step response

5 ,’: tuning (SRT) when Digital Controller operation begins or when the set point is
changed.

Once the PID constants have been calculated, ST is not executed when the next

control operation is started as long as the set point remains unchanged.

ST (self-tuning) is enabled when the ST parameter is set to ON in the Initial

Setting Level.

When executing self-tuning, 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,

self-tuning will not be performed properly and optimum control will not be

achieved.

1

(dmyas [enuep ‘1S ‘Lv) siuelsuo) aid Buluiwisiag 6

This procedure executes self-tuning (ST).

Operating Procedure 4
1 Press the Key several times in the Initial Setting Level to Initial Setting Level
display St (ST). Eklsr
all

2 Press the &) or (¥) Key to select alN (ST ON).
The default is ON.
*  The TUNE indicator will flash during ST execution.

@ 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 (1), Derivative Time (D), Proportional Band (Cooling) (C-P),
Integral Time (Cooling) (C-l), and Derivative Time (Cooling) (C-D).

@ Startup Conditions
Self-tuning by step response tuning (SRT) is started when the following conditions are met after
program execution is started and the set point is changed.

At start of operation

When set point is changed

. The set point at the start of operation differs from
the set point when the previous SRT was

executed.”!

. The difference between the temperature at the
start of operation and the set point is greater than
the larger of the following two: (Present
proportional band x 1.27 + 4°C) and the ST stable
range.

. The temperature at the start of operation is lower
than the set point during reverse operation, and is
larger than the set point during direct operation.

. There is no reset from input errors.

1.

The new set point differs from the set point used

when the previous SRT was executed. '

The set point change width is greater than the
larger of the following two: (Present proportional
band x 1.27 + 4°C) and the ST stable range.
During reverse operation, the new set point is
larger than the set point before the change; and
during direct operation, the new set point is
smaller than the set point before the change.

The temperature is stable. 2
(Equilibrium with the output amount at 0% when

the power is turned ON is also all right.)™®

The previous SRT-implemented set point is the set point that was used for calculating the PID constants

for the previous SRT.

E5CIC Digital Temperature Controllers User’s Manual (H174)
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4 Basic Operation

*2 In this state, the measurement point is within the ST stable range.
*3 In this state, the change width of the PV every 60 seconds is within the ST stable range or less.

In the following instances, PID constants are not changed by self-tuning (ST) for the present set
point.

(1) When the PID constants have been changed manually with ST set to ON.

(2) When auto-tuning (AT) has been executed.

To execute self-tuning again after completing the above operations, set the ST parameter to OFF
and then set it to ON again.

® ST Stable Range

The ST stable range determines the condition under which ST (self-tun-
ing) functions.

This procedure sets the ST stable range to 20.0°C.

Operating Procedure

1 Press the Key several times in the Advanced Function fg\‘/’;ﬂced Function Setting
Setting Level to display the 5t-& (ST Stable Range) —
parameter. S5 -5 sTstabe
e Range
2 Press the ®) or & Key to set the value to 20.0. CL 1
The default is 15.0. ~L - u
ch0

4-9-3 RT (Robust Tuning) (Used for AT or ST.) [{ils}

e When AT or ST 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.
e 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
e 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
¢ 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.

-
N

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

in normal mode, executing AT or ST in RT mode tends to improve performance.

Time

Temperature Temperature

Set value

=

A ] A )
Start of control Time Start of control Time

e When the manipulated variable (MV) is saturated, the amount of overshooting may be somewhat
higher in comparison to PID control based on AT or ST in normal mode.

Set value

(dmyas [enuep ‘1S ‘Lv) siuelsuo) aid Buluiwisiag 6

>
1

=

This procedure selects RT mode.

Operating Procedure

»

©

w

o)

_|

T

S

c

- . =

1 Press the Key several times in the Advanced Function f:\\//;nced Function Setting 5
Setting Level to display Pt (RT: robust tuning). — é
RE | Rr =

ofF 8

)

2 Press the ®) or (¥) Key to select aN (RT ON). =T %
The default is oF F. nL °

ol %
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4-9-4 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
¢ Setting the Proportional Band

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

display the P (Proportional Band) parameter. F’ Proportional
an Band
2 Press the ®) or ¥ Key to set the value to 10.0. o
The default settings are as follows: ”_1 -
» Temperature input (°C or °F): 8.0 el

e Analog input (%FS): 10.0
¢ Setting the Integral Time

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

display the . (Integral Time) parameter. 1_ | Integral Time

£

2 Press the ®) or & Key to set the value to 250. -
The default settings are as follows:

e Integral/Derivative Time Unit of 1 s: 233
e Integral/Derivative Time Unit of 0.1 s: 233.0

¢ Setting the Derivative Time

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

display the d (Derivative Time) parameter. P

i

Derivative Time

—t

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

0
H5

@ 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)
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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.
S r N\ 7 \/~- | Hunting occurs.
Decreased The Digital Controller starts up faster.

When D (Derivative Time) Is Adjusted

Set ,
value

Overshooting, undershooting, and stabilization times
are reduced, but fine hunting occurs on changes in the

Increased curve itself.
Overshooting and undershooting increase, and it takes
iﬁhe” A O - | time to return to the set point.
Decreased

E5CIC Digital Temperature Controllers User’s Manual (H174)
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4 Basic Operation

4-10 Alarm Outputs

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

Set the alarm type independently for each alarm in the Alarm 1 to 4 Type

,':,',’_ ,': " Alarm 1 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. You cannot use an LBA on a
H,’_ ,'_- ,:' Alarm 2 Type Position-proportional Model.
If the Controller is equipped with HB/HS alarm detection, the default setting for
T the Auxiliary Output 1 Assignment is for heater alarms. Therefore, the alarm 1
I C 11| Alarm 3 Type function is disabled and the Alarm 1 Type is not displayed. To use alarm 1, set
an output assignment to alarm 1. (Refer to 4-6-3 Assigned Output Functions
IR (Assigning Control Outputs Is Not Supported for Position-proportional
L - 1| Alarm 4 Type Models.).)
Set Alarm output operation
value Alarm type When alarm value | When alarm value | Description of function
X is positive X is negative
0 Alarm function Output OFF No alarm
OFF
1 Upper- and on =L | H|[+= *2 Set the upward deviation in
lower-limit*1 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 outside this
deviation range.
Upper-limit —_ X [— —| X [4— Set the upward deviation in
oF S|P I_pv oFF l_SL_pv 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 — X|,_ on —_ X [|— Set the downward deviation
OFF | PV | OFF | pv | in the set point by setting
SP SP
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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Alarm output operation

V:Ie:e 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 | orr _l:tl_sp 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 = 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 8?F PV 8EF pv | added to the upper-limit

S s alarm (2).6

7 Lower-limit with —_| X [— —| X [4— A standby sequence is

standby sequence 8II;IF PV 8EF pv | added to the lower-limit
. s 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 on - X = on X The alarm will turn ON if the
lower-limit OFF — PV | OFF :I——_I—O 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 8EF PV 8EF _tl: pv | added to the absolute-value
standby sequence 0 ° upper-limit alarm (8).*6

11 Absolute-value —-x - X = A standby sequence is
lower-limit with oFF oo | 2 =L, | 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 on - X = on X = This alarm type turns ON
upper-limit alarm OFF 5 SP | OFF —tl:() sp | the alarm when the set

point (SP) is higher than the
alarm value (X).
15 SP absolute-value — X — This alarm type turns ON
lower-limit alarm 8'qu . sp 8EF _r - _| sp | the alarm wzgn the set
0 0 .
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

ON =X

OFF MV
0

ON
OFF

F

MV
0

Heating/Cooling
Control (Heating
MV

~

= X =]

ON
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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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 X —-X - the alarm when the
on _(!—_-‘ w | N _| (|) wmv | manipulated variable (MV)
is lower than the alarm
Heating/Cooling Heating/Cooling value (X).
Control (Cooling Control (Cooling
MV) MV)
X
oF _(I)—__l:MV Always ON
18 RSP - X — —-x - This alarm type turns ON
absolute-value 8EF (|) RSP 8EF ——RSP the alarm when the remote
upper-limit alarm SP (RSP) is higher than the
*10 [ alarm value (X).
19 RSP This alarm type turns ON

absolute-value
lower-limit alarm

OFF RS

the alarm when the remote
SP (RSP) is lower than the

*10 [ alarm value (X).
*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 ]| neotreo
L HSP SP L H H SP L
H<0,L>0 H>0,L<0 __l H<0,L>0
IHl < IL| Hl > IL] | IHI = |L|
H L SP
I H>0,L<0
| | Hl < L]
SP H L
*3 Set value: 4 (Upper- and lower-limit range)
Case 1 Case 2 Case 3 (Always OFF)
I — H<0,L<0
(] | L] 1 0 [
L HsP SP L H H SP L
H<0,L>0 H>0,L<0 —| H<0L>0
IHl < L] IHI > 1L | I =1Ll
H L SP
|_ H>0,L<0
] IHl <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.
¢ 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 6-64 for information on the operation of the standby
sequence.
*7 Refer to 5-11-1 Loop Burnout Alarm (LBA).
*8 Refer to PV Change Rate Alarm on page 4-36.
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4 Basic Operation

*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.
*10 This value is displayed only when a remote SP input is used. It functions in both Local SP Mode and

Remote SP Mode.

4-10-2 Alarm Values

¢ Alarm values are indicated by “X” in the table on the previous page. When the

'E'l,l 'l’l f\.lar_m 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.

o ¢ To set the alarm value upper and lower limits for deviation, set the upper and

Ly lower limits in each of the Alarm 1 to 4 Upper Limit, and Alarm 1 to 4 Lower

Limit parameters in the Operation Level.

—
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L
==

sindinQ wiely 0L

-~
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~
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~
i
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~~

11 1| Alarm Upper 4

FIL U Limit Value

[ YN

NN 5

[ YN} g

e 5
3

[y NN 5

e o c
[0]
(2]

H,'_ = (| Alarm Value
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|
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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.)

Alarm 1 type = 2 (Upper-limit alarm)

Alarm value 1= 10

Operating Procedure
*Selecting the Alarm 1 Type

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

display ALt { (Alarm 1 Type).*

—
-
—~

1 ,'_ 'y Alarm 1 Type

-—
-
i~

P ——

2 Press the ®) or () Key to set the set value to 2.
The default is 2 (upper-limit alarm).

{
_

-—

.
~=
I~
)

P ——
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¢ Setting the Alarm Value

T Press the Key several times in the Operation Level to | OPeration Level

display AL - { (Alarm Value 1).

-~

:','_ - Alarm Value 1

-
-

£3 ==

2 Press the (®) or (¥) Key to set the set value to 10. —
The default is 10. K

——
-

[}
[

3 =<

]
(R

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 (Assigning Control Outputs Is Not Supported for Position-proportional Models.).

® 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.
When the alarm value is "0", PV charge rate alarm is disabled.

|E| 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
X of change calculation period
' OoN_ | ON
Alarm function 2= OFF
Parameter name Setting range Unit Default
PV Rate of Change 1 t0 999 Sampling cycle 20 (1 s)
Calculation Period
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® SP Alarms

4 Basic Operation

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:
ON

OFF

Upper-limit alarm
point (e.g., 100°C)

Alarm value (e.g., 100°C)

SP

The alarm output is ON while the SP is equal to or

higher than the set value.

Example:
ON

OFF SP

Lower-limit alarm
point (e.g., 100°C)
]

Alarm value (e.g., 1.00"0)
The alarm output is ON while the SP is equal to or

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:
ON

OFF

Upper-limit alarm
point (e.g., 80%)

Alarm value (e.g., 80%)

MV

The alarm output is ON while the MV is equal to or

higher than the set value.

Example for Standard Control:
ON

OFF MV

Lower-limit alarm
point (e.g., 20%)
2

Alarm value (e.g., 2?)%)
The alarm output is ON while the MV is equal to or

lower than the set value.

® RSP Alarms i)

You can set an RSP absolute-value upper-limit alarm or RSP absolute-value lower-limit alarm for

the remote SP input.

The alarm point is set in the corresponding alarm value parameter. The corresponding alarm

hysteresis setting is also valid.

RSP absolute-value upper-limit alarm

RSP absolute-value lower-limit alarm

Example:
ON

OFF

Upper-limit alarm
point (e.g., 100°C)

Alarm value (e.g., 100°C)

RSP

The alarm output is ON while the remote SP is equal

to or higher than the set value.

Example:
ON

OFF RSP

Lower-limit alarm
point (e.g., 100°C)
]

Alarm value (e.g., 1-00°C)
The alarm output is ON while the remote SP is equal

to or 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

Al

AIarmAvalue 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.

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.

® 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 5-18 Setting the PF Key. For details on setting events, refer to
5-4 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.

S1Sala)sAH wlely LL-v

Alarm type: Lower-limit alarm with standby sequence

=

4

Alarm value > X/ - N
X ' Alarm hysteresis 5
Lo >
| ! o
b 3
1 | [l
: : » Time %
Standby sequence ! 7
canceled 'I—r' ---- ON
Alarm OFF
I—r ----- ON (closed)
Output OFF (open)
Parameters
Display Parameter Description Level
ALH% Alarm 1 to 4 Hysteresis Alarm Initial Setting Level
RESE Standby Sequence Alarm Advanced Function
Setting Level
* k= 1itoH
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4 Basic Operation

4-12 Using Heater Burnout (HB) and
Heater Short (HS) Alarms (Not

Supported for Position-proportional
Models.)

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 parameter, an alarm is output.

Temperature Input
Temperature sensor BSCIC

Curentvalve /| ____. > Auxiliary output

(assigned to an HB alarm)

Voltage output (for driving SSR)

SSR

Heater burnout

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 (Assigning Control Outputs Is Not
Supported for Position-proportional Models.) 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 5-9
OR Output of Alarms.

® Parameters

Parameter No. 1 display Value No. 2 display Level
HB ON/OFF HhL OFF or ON (default: ON) afF, ol Advanced Function
Heater Burnout HbL OFF or ON (default: OFF) ofF, all Setting Level
Latch
Heater Burnout HbH 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

1
l
Detection 1 or 2 HbaZ
(alarm current)

Heater Currentior | [t ! 0.0to 55.0A 0.0to 55.0

2 Value Monitor =

Auxiliary Output 1 | 5i/6 {to 5464 | 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
O e 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 { or HuZ (heater burnout detection current) during the Ton interval. The HB alarm will be OFF in
this case. If the heater current is less than Hh ! or HhZ' (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[IC power supply. If
the heater power supply is turned ON after turning ON the E5[]C power supply, the HB alarm will
be output.

¢ Control will be continued even when there is an HB alarm.

* The rated current may sometimes differ slightly from the actual current flowing to the heater. Use
the Heater Current 1 Value Monitor and Heater Current 2 Value Monitor parameters to check the

10N) sw.ely (SH) Moys JajesH pue (gH) inouing Jsjesy buisn zL-v

("sjapo\ jeuonodoid-uonisod 1o} papoddng

4
current during actual operation
¢ If there is little difference between the current in normal and abnormal states, detection may be g
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 o
load line several times through a CT, as shown in the following diagram. Looping it through once )
will double the detected current. 3
Load line
\4 ,@ (Normal current value + Burnout current value) x Number of turns

Heater Burnout Detection 1/2 set value =
I_l cT 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 XOBA?7 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
e Checking the HB ON/OFF Parameter Setting

Advanced Function Setting

1 Press the Key several times in the Advanced Function Lovel

Setting Level to display HblJ (HB ON/OFF).

LI
o
i

™ —

HB ON/OFF

™~

(]

2 Check to see if the set value is alN (enabled, default).

—
-—
—

-
)

L
—=
——

-—

(]
;:
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¢ Checking the Heater Current

1 Press the Key several times in the Adjustment Level to

Adjustment Level

display [t ! (Heater Current 1 Value Monitor). ‘l_"l: 'I Heater Current 1
r | Value Monitor
[N
2 Check the heater current from the CT input that is used to e
detect heater burnout. L l_n ‘l_‘
AN

The monitoring range is 0.0 to 55.0 A.

¢ Setting Heater Burnout Detection

1 Press the Key several times in the Adjustment Level to

Adjustment Level

display Hb ! (Heater Burnout Detection 1). HL 1| Heater Burnout
"~ | Detection 1
(AN
2 Press the ®) or (¥ Key to set the set value to 2.5 YT
Refer to 4-12-4 Calculating Detection Current Values when you set X ’-'_‘ "_
C.a

the value.

4-12-2 HS Alarm

® 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.

E5CIC
Temperature sensor

—Nh—

Current value

------- > Auxiliary output
(assigned to an HS alarm)

Voltage output (for driving SSR)

SSR

Control .o 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 5-9 OR Output of Alarms.
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® Parameters

Parameter No. 1 display Value No. 2 display Level
HS Alarm Use H5Y OFF or ON ofF, ol Advanced Function
(default: ON) Setting Level
HS Alarm Latch HS5L OFF or ON oFF, al
(default: OFF)
HS Alarm Hysteresis | HGH 0.1t050.0 A 0.1t0 50.0
(default: 0.1 A)
HS Alarm 1 or2 (alarm | HS | 0.0t0 50.0 A 0.0t0 50.0 Adjustment Level
current) H5Z (default: 50.0 A)
Leakage Current1or |LLR 0.0t0 55.0 A 0.0 to 55.0
2 Monitor LLRZ
Auxiliary Output 1to 4 | 5k [ to SULY HS: HS alarm or | HS 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 1 or H5c (heater short detection current) during the Toff interval. The HS alarm will be OFF in this

case. If the leakage current is greater than HS5 { or H52 (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 (35 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. Use
the Leakage Current 1 Value Monitor and Leakage Current 2 Value Monitor parameters to check
the leakage current during actual operation

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).

[N}

N

-
—

HS Alarm Use

(M
=

(]
=z

2 Check to see if the set value is alN (enabled, default).

——
=
=
(M
=

-~
—

D
=z
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4 Basic Operation

* 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). I TR 1l Leakage current 1
| Value Monitor

2 Check the leakage current from the CT input that is used to )
detect heater short.
The monitoring range is 0.0 to 55.0 A.

¢ Setting Heater Short Alarm Detection

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

play HS | (HS Alarm 1).

-~
-—

=
L

LM
]
£y ==

HS Alarm 1

-
-

2 Press the ®) or (¥ Key to set the set value to 2.5
Refer to 4-12-4 Calculating Detection Current Values when you set
the value.

-~
-—

-
=

=

L

LM ~——

My

¢ |f 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 A

HS Alarm 1/2 st value = (Leakage current value (output OFF) + HS current value) x Number of tums
er )

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 XOBA?7 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 E5CC, connect the CT in advance to terminals 16 and 17 (CT1), or 17 and 18 (CT2). For the
E5CC-B, connect the CT in advance to terminals 21 and 22 (CT1). For the ESEC or E5AC, connect
the CT in advance to terminals 19 and 20 (CT1) or 20 and 21 (CT2). For the E5EC-B, connect the CT
in advance to terminals 25 and 26 (CT1). For the E5DC, E5DC-B or E5GC, connect the CT in
advance to terminals 7 and 8 (CT1). Then pass the heater power line through the hole in the CT. For
specifications, models, and dimensions of the CTs that can be used with the Digital Controller, refer
to A-2 Current Transformer (CT).

(1) Single-phase Heaters
For single-phase heaters, install the CT in the position shown in the following diagram.

Load | Load (such as a heater)

AC line I
Mler

Product ~—— 1
T(I)’OCT(?nput4
(2) Three-phase Heaters

When a 3-phase power supply is used, regardless of the types of connecting lines, two
current transformers (CTs) are required to detect heater burnouts and heater shorts.
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(a) Delta connecting lines: Refer to the following diagram for CT installation
positions.

* Heater voltage fluctuations are not considered, so be sure to take that into account when
setting the detection current.

Load (such as a heater)
AC line

Product
To CT input

AC line (S
CT
Product
To CT input

(b) Star connecting lines: Refer to the following diagram for CT installation
positions.

* Heater voltage fluctuations are not considered, so be sure to take that into account when
setting the detection current.

10N) sw.ely (SH) Moys JajesH pue (gH) inouing Jsjesy buisn zL-v

("sjapo\ jeuonodoid-uonisod 1o} papoddng

=

Load (such as a heater)

AC line §
Product
To CT input

et

Product

To CT input

(19) s1swiojsuel] aung buyeisu] g-gl-v

(¢) V connecting lines: Refer to the following diagram for CT installation positions.

* Heater voltage fluctuations are not considered, so be sure to take that into account when
setting the detection current.

()
et

Product —
To CT input

Load (such as a heater)

%

CT

AC line A
]

Product —
To CT input
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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 1/2 set value =

HS Alarm 1/2 set value = Leakage current value (outp2>ut OFF) + HS current value

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.

(Normal current value + Burnout current value) x Number of turns

2

Example: Heater Burnout Detection 1/2 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 (or 2) Value Monitor and Leakage Current 1
(or 2) Monitor parameters.

4-12-5 Application Examples

(1) Single-phase Heaters
Example: Using a 200-VAC, 1-kW Heater

Normal Burnout
5A—> AC line AC line
200V Load 200V Burnout Load | Load (such as a heater)
5A4— VoA N/
CT 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 — -
* 1 | I D I I |
200V [Load| [Load| [Load] 200V [Load| [Load| [Load|
b 15A— 1 | 1 o10A — & Burnout

CT - - cT o d
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

5 =125[A
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(2) Three-phase Heaters

(a) Delta Connecting Lines
Example: Using Three 200-VAC, 2-kW Heaters

S

Normal L

n

17.3A —>» (&)}

z

! g

=

200 V o

1 g-
17.3A —>

200V fa) Load r><n

o

Product cT 3

200V To CT input -%

17.3A —> =\ @

L
CT
Product
To CT input

The current when each phase is normal is 17.3 A (= V3 x 10 A).

Normal Burnout

10A—> 10A—>
Burnout ’ T

Burnout
200 V

200V 17.3A—> 200V 173A—>

Product
To CT input

Product
To CT input

200V

. 10A—>» R\ . 10A—> =\
CT CT
Product i—lj Product i—,"
To CT input To CT input
Current when there is a burnout = Current when there is a burnout =
10 AxV3x (¥3/2) =15 A 10 AxV3x (1N3) =10 A

The heater burnout current when there is a burnout at the load line is as follows:
(Heater burnout detection current) = (17.3 + 15) / 2 = 16.15 [A]
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The heater burnout current when there is a burnout at the load is as follows:
(Heater burnout detection current) = (17.3 + 10) / 2 = 13.65 [A]

To enable detection in either case, use 16.1 A as the heater burnout detection current.

(b) Star Connecting Lines

Example: Using Three 200-VAC, 2-kW Heaters

Normal
58A—>

—>

Load (such as a heater)
200 V

200 V
58A—>»
201 v Product

To CT input

58A—>

)
CT
Product
To CT input

The current when each phase is normal is 5.8 A (= 10 A x (1 /V3)).

Normal
Burnout
\NZ
— 'y 7N
Load (such as a heater)
200V
200V
5A—>»
v
Product
200V To CT input
5A—>
—>

)
CT
Product
To CT input

Current when there is a burnout =
10 Ax (1/V3) x (V3/2) =5 A

Burnout

5A—>»

=

Load (such as a heater)

200 V

200V

Product

To CT input Burnout

=\
CT
Product
To CT input
Current when there is a burnout =
10 Ax (1/V3) x (¥3/2) =5 A

The heater burnout detection current for this connecting line is 5.4 A (= (5.8 + 5) / 2).
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(¢) V Connecting Lines
Example: Using Two 200-VAC, 2-kW Heaters

N
-t
)
c
@,
35
@
I
©
)
—
©
=
Normal g
(2]
10A—> € o
. () 52
CcT °=
Product % %
200V To CT input D.;’
oy
3
173A—> e3
200V o
o
T o 9
=
200 V S e
52
10A—> =\ 0
> o5
cT =
Product E" %
To CT input g -~
=
=3
° 3
8o
_
Normal Burnout 2 =
~ -~
., 5A—>» Q N 10A—> Q
T cT T cT
Product — Product — 4
200V 1o CT input 200V 1o CTinput
Burnout 10 A >
200V 200V

200V

—
n

«—8 —»|«—
<

5A—>»

Product

L, 2\ —
Burnout
Product
To CT input To CT input

Current when there is a burnout = Current when there is a burnout =0 A
10Ax(1/2)=5A

{
Er>

sojdwex3 uoneoyddy G-glL-

The heater burnout current when there is a burnout at the common is as follows:
Heater burnout detection current= (10 + 5) /2 = 7.5 [A]

The heater burnout current when there is a burnout at the load is as follows:
Heater burnout detection current = (10 + 0) / 2 = 5 [A]

To enable detection in either case, use 7.5 A as the heater burnout detection current.
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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 (ESEC, E;é%_g,d;ﬂ?; AC 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
(Valve opening for Position-proportional
Models)

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*

*  The set value of the Alarm Value 1

Alarm 1 Type parameter.

parameter is displayed even if it is not valid due to the setting of the

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

*  The default is 1 for models other than the E5LIC-[1-0L1.

® MV Displays for

Heating and Cooling Control (Not Supported for

Position-proportional Models.)

Select either the manipulated variable for heating or the manipulated variable for cooling as the MV
to be displayed for PV/SP/MV during heating and cooling control. The MV Display Selection
parameter is displayed only when heating/cooling control is being performed and PV/SP/MV is
selected in the PV/SP Display Screen parameter or a Monitor/Setting ltem Display parameter.
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Code Parameter

Set value

Displayed value

Level

ad5l MV Display Selection

MV (heating)

T Do
|
(]

MV (cooling)

Advanced Function

Setting Level

E5CIC Digital Temperature Controllers User’s Manual (H174)

Aeidsiqg dS/Ad au1 Buiziwoisn)y gL-p

=

suonos|eg Aeldsiq dS/Ad L-€L-t




4 Basic Operation

E5CIC Digital Temperature Controllers User’s Manual (H174)



Advanced Operations
]

5-1 ShiftinglnputValues .......... ...ttt 5-3
5-2 Setting Scaling Upper and Lower Limits for Analog Inputs ........... 5-5
5-3 Executing Heating/Cooling Control
(Not Supported for Position-proportional Models.) .................. 5-7
5-3-1  Heating/Cooling Control . .. ... ... 5-7
5-4 UsingEventlnputs ........... ...ttt iiannnanns 5-11
5-4-1 EventlnputSettings ....... ... ... .. .. . 5-11
5-4-2  How to Use the Multi-SP Function ............. . ... .. ... .. ........ 5-11
5-4-3  Operation Commands Other than Multi-SP .. ........................ 5-12
5-5 Setting the SP Upper and Lower LimitValues ..................... 5-15
5-5-1  Set Point Limiter .. ... ... e 5-15
B-5-2  SetinNg . ... 5-16
5-6 Using the SP Ramp Function to Limit the SP Change Rate ........... 5-17
5-6-1  SP Ramp ... 5-17
5-7 Using the Key ProtectLevel .............cc i, 5-19
B5-7-1  Protection ... ... .. .. 5-19
5-7-2  Entering the Password to Move to the Protect Level ................... 5-20
5-8 Displaying Only Parameters That Have Been Changed .............. 5-22
5-8-1 Displaying Changed Parameters ............ .. ... 5-22
5-9 OROutputof Alarms ............. ittt it iiaarnarnnaens 5-24
5-9-1  Integrated Alarm ... ... .. 5-24
5-10AlarmDelays ..........ciiiiiiiiiiii ittt a e ey 5-26
5-10-1 Alarm Delays . ... ... 5-26
5-11 Loop Burnout Alarm
(Not Supported for Position-proportional Models.) ................. 5-28
5-11-1 Loop Burnout Alarm (LBA) . ... ... e e e 5-28
5-12 Performing Manual Control ............. ..o 5-32
5-12-1 Manual MV . . e 5-32
5-13 Using the Transfer Output for the Process Value, Set Point,
orotherData ........... ...ttt e e e 5-36
5-13-1 Transfer Output Function ......... ... .. .. . . . . .. 5-36
5-13-2 Simple Transfer Output Function ............ ... .. ... ... ... ....... 5-39

E5CIC Digital Temperature Controllers User’s Manual (H174) 5-1



5 Advanced Operations

5-14 Using the Simple Program Function ................. ... oot 5-42
5-14-1 Simple Program Function . .. ... ... . 5-42
5-14-2 Operation atthe ProgramEnd . ....... ... .. ... .. . ... 5-45
5-14-3 Application Example Using a Simple Program ... ......... ... ... ....... 5-47

5-15 Output Adjustment Functions ............... i, 5-48
5-15-1 Output Limits ... ... e 5-48
5-15-2 MV at S0P .. oo 5-48
5-15-3 MV atPVErmor ... ... .. 5-49

5-16 Using the Extraction of Square Root Parameter .................... 5-51
5-16-1 Extractionof Square Roots ......... ... ... . ... . . . . . i 5-51

5-17 Setting the Width of MV Variation .................. ... ccoviats. 5-53
5-17-1 MV ChangeRateLimit ......... ... ... ... .. .. . . . . i 5-53

5-18 Settingthe PFKey .........cciiiiiiiii it iii e naannnns 5-55
5-18-1 PF Setting (Function Key) . ........ . 5-55

5-19 Displaying PV/SV Status .............cciiiiiiiiiii i iiia e 5-58
5-19-1 PV and SV Status Display Functions ............ ... ... ... .. ... 5-58

5-20UsingaRemote SP ....... ..ottt a e 5-60

5-21 Controlling Valves (Can Be Used with a Position-proportional Model) . . 5-62

5-22 Logic Operations . . ......c.iit i it i et et i a e 5-65
5-22-1 The Logic Operation Function (CX-Thermo) ............ .. ... .. .. ..... 5-65
5-22-2 Using Logic Operations ... ..........iuitiuiiti i, 5-65
5-22-3 Using Status Display Messages . ... ...t 5-73

5-23 Initializing Settings ......... ..o e e 5-75

E5CIC Digital Temperature Controllers User’s Manual (H174)



5 Advanced Operations

5-1 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 to 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
* The moving average operation reduces sudden changes in the input due to noise and other
factors, and can be enabled separately for each input.
* 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 E5[JC-[J-0L1.
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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.
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5-2 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.
IOl ] ] ¢ 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 1o} sjiwi Jamo] pue s1addn Buljeos bumes g-5

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-t (Input Type) will be dis- Initial Setting Level

played. ,_-,'\,' - ,': Input Type
5
2 Press the ®) or (¥) Key to set the value to 25. ST
The default is 5. LivT o
ch

* Setting the Scaling Upper Limit

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

. e . . STIRY
display . N-H (Scaling Upper Limit). LM - ’:_' Scaling Upper
i) Limit
2 Press the &) or & Key to set the value to 950. ST
The default is 100. LN
= th

E5CIC Digital Temperature Controllers User’s Manual (H174) 5-5



5 Advanced Operations

¢ Setting the Scaling Lower Limit

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

display . N-L (Scaling Lower Limit).

Initial Setting Level

TN _ ) .
L JM L | Scaling Lower
Limit

In]
[N

2 Press the ®) or & Key to set the value to 100.
The default is 0.

TN _
LN

3=

=
C3

* Setting the Decimal Point

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

display dP (Decimal Point).

Initial Setting Level

"‘
-
]

Decimal Point

'~
-

[

2 Press the ®) or ¥ Key to set the value to 1.
The default is 0.

)

——

——
[
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5-3 Executing Heating/Cooling Control
(Not Supported for
Position-proportional Models.)

5-3-1 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-L (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 alt | Control output for heating
Control Output 2 Assignment (E5CC, . .
ESEC, and ESAC only) altd Not assigned.
Auxiliary Output 1 Assignment UL i Alarm 171
Auxiliary Output 2 Assignment Sukc Alarm 2
Auxiliary Output 3 Assignment (E5CC, VL o
ESEC, ESEC-B, and ESAC Only) atib3 | Alarm 3
Auxiliary Output 4 Assignment (E5EC, y
ESEC-B, and E5AC Only) aubH | Alarm 4

Each output assignment is automatically initialized as shown below when changing between standard

and heating/cooling control.

Assigned Output Functions

Digital Controllers with Three or Fewer Auxiliary Outputs

. Without control output 2 With control output 2
Parameter name | Display - - : -
Standard Heating/cooling Standard Heating/cooling
Control Output 1 JE | Control output Control output Control output Control output
Assignment aHE (heating) (heating) (heating) (heating)
Coqtrol Output 2 SULD Not assigned. Cont.rol output
Assignment (cooing)
Auxiliary Output 1 . . . .
Assi gnrn): ont P Stb i | Alarm 171 Alarm 171 Alarm 171 Alarm 171
ili Control output
AUX.IIIary Output 2 Stk Alarm 2 R P Alarm 2 Alarm 2
Assignment (cooing)
ﬁgz;gixeﬁi?tpm 3 SUhd Alarm 3 Alarm 3 Alarm 3 Alarm 3
Digital Controllers with Four Auxiliary Outputs
. Without control output 2 With control output 2
Parameter name | Display - - : -
Standard Heating/cooling Standard Heating/cooling
Control Output 1 UL Control output Control output Control output Control output
Assignment aHE (heating) (heating) (heating) (heating)
Coqtrol Output 2 SULD Not assigned. Cont.rol output
Assignment (cooing)
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. Without control output 2 With control output 2
Parameter name | Display

Standard Heating/cooling Standard Heating/cooling

Auxiliary Output 1

o . “ . .
Assignment Sub ! Alarm 1 Alarm 1 Alarm 1 Alarm 1
Aux.|||ary Output 2 b Alarm 2 Alarm 2 Alarm 2 Alarm 2
Assignment

Auxiliary Output 3 | ¢\ 2 | Ajarm 3 Alarm 3 Alarm 3 Alarm 3
Assignment

Aux.iliary Output 4 by Alarm 4 Cont'rol output
Assignment (cooing)

*1 If the Digital Controller is equipped with HB/HS alarm detection, it is set by default to HR (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.

*2 When heating/cooling control is used on the E5GC, auxiliary output 1 is the control output for cooling.

Alarm 4 Alarm 4

e The heating/cooling operation of the control outputs will switch when the Direct/Reverse
Operation parameter is set to direct operation.

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 5-13.

¢ 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

Cooling
side

Heating
side

t
ol R
Set point Set point

> pv
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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 i
Heating/Cooling Tuning Method 0 Ad\g;ﬁiz Ii:r\ztllon

2: Air cooling

3: Water cooling

leuoijiodoud-uonisod 10} papoddng JoN) jos3uo) Buijooy/bunesy Bunnoaxy g-g

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
. In.tegraI/I.Denvanve 0 to 9999 Seconds 233 =
Integral Time Time Unitof 1 s g
Cooling)* vati Adjustment 2>
(Cooling) Integral/Derivative 0010999.9 | Seconds 233.0 i e
Time Unitof 0.1 s Level
Integral/Derivative
Derivative Time Time Unitof 1 s 010 9999 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.

[osu0Q Buljoo/Bunesy |-g-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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® Three-position Control

¢ 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>’—e »—Li

ON

Heating side[ T Cooling side
OFF v v PV

2 >
Set point
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5-4 Using Event Inputs

5-4-1 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.
ESEC/E5EC-B/E5SAC: Up to 6 event inputs

E5CC: Up to 4 event inputs

E5GC/E5CC-B: Up to 2 event inputs

E5SDC: Up to 1 event input

* The E5DC-B does not have models with 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, switching the SP
mode, executing/canceling 100% AT, executing/canceling 40% AT, enabling/disabling setting
changes, enabling/disabling communications write, canceling the alarm latch, and switching the
multi-SP number.

5-4-2 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 Juan3g buisn -5

[¢)]
® Using Event Inputs £
The following table shows the relationships between the ON/OFF status of multi-SP number g
switching bits 0 to 2 and the set point. §
©
_ Multi-SP No. switching bits s
Selected set point - - - @
Bit 0 Bit 1 Bit 2 =
SP O OFF OFF OFF 2

SP 1 ON OFF OFF

SP2 OFF ON OFF

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.

® 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

* Digital 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
to2

The following table shows the relationship between the Multi-SP Uses parameter set value and the

selected set point
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Multi-SP Selected set point
0 SPO
SP 1
SP2
SP3
SP 4
SP5
SP6
7 SP7
Note: The set point can also be switched using communications.

DO BD|W[N|—

5-4-3 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
NaN None
Skaf RUN/STOP®
MANL Auto/Manual®
PRAE Program Start™’
df'5 Invert Direct/Reverse Operation
R5F SP mode switch™
At-c 100% AT Execute/Cancel’®
Ak- 1 40% AT Execute/Cancel 3
WEPE Setting Change Enable/Disable
LMW Communications Write Enable/Disable™
LAE Alarm Latch Cancel™®
MSPO Multi-SP No. switching bit 0
T Multi-SP No. switching bit 1
M5P2 Multi-SP No. switching bit 2

*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 only for a Digital Controller that supports a remote SP input.

This function can be set for heating/cooling control or for floating control for Position-proportional Models, but
the setting will be disabled.

This function can be set only for a Digital Controller that supports communications. Also, when a work bit is
selected as the event input data, Communications Write Enable/Disable cannot be assigned.

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.

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.

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. Alarm outputs, however, will be
according to the process value.

The STOP indicator will light while control is stopped.
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Setting Input contact Status
Event input ON STOP
Event input OFF RUN

® 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 [ii]] z
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 ’fn
RUN/STOP status will automatically switch to STOP mode. If the program END output is ON, the §
program END output will turn OFF. 5

T

c

Setting Input contact Status o
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.

[¢)]
A
)
o)
e}
[]
g
=
=}
S
. Direct/Reverse
Setting Input contact . Status 3
Operation parameter D
Event input OFF Direct operation (cooling) | Direct operation (cooling) &
Reverse operation Reverse operation 8
(heating) (heating) c:D,
0
Event input ON . . . Reverse operation 8
P Direct operation (cooling) 15e op 2
(heating) =
Reverse operation . . . F
. Direct t I ®
(heating) irect operation (cooling) @

® Switching the SP Mode

When the Event Input Assignment parameter is set to RSP (SP mode switch), operation with a
remote SP will start when the event input turns ON. Operation with a local SP will start when the
event input turns OFF. The RSP operation indicator will light during Remote SP Mode.

Setting Input contact Status
Event input OFF Local SP
Event input ON Remote SP

® 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

E5CIC Digital Temperature Controllers User’s Manual (H174)
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Setting

Input contact

Status

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
Event input ON 40% AT executed

® Switching Setting Change Enable/Disable

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.
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
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
Ey-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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5-5 Setting the SP Upper and Lower Limit
Values

5-5-1 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

| Set point limiter |

|
Y v v

Before being changed by the limiter 27 A » Set point
: A" B |
' Upper limit pe, X (Cannot be set.)

' value changed

Upper limit value changed V ' V » Set point

Input type changed V v » Set point

A Set point ¥ Upper/lower limit values

A
B
V Sensor upper/lower limit values O (Can be set.)

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 Advanced Operations

5-5-2 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 5L -H (Set Point Upper Limit). L) - H| set point
11| Upper-limit

2 Press the ®) or & Key to set the value to 1000.
The default is 1300. L

¢ Setting the Set Point Lower Limit

1 Press the Key several times in the Initial Setting Level to Initial Setting Level
display 5. -L (Set Point Lower Limit). L) -] | setpoint
_E-,',:,;Z, Lower Limit

2 Press the ®) or & Key to set the value to —100.
The default is —200. L
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5-6 Using the SP Ramp Function to Limit
the SP Change Rate

5-6-1 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)

sjey abuey) ds ayi ywi o3 uonound dwey d4s aui buisn 9-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. o
[«2)
Changes in the ramp set point can be monitored in the Set Point During SP Ramp parameter (Opera- AN
tion Level). Use this parameter when monitoring SP ramp operation. e
The SP ramp function operates in the same way when switching the set point using the multi-SP func- %:9
tion. ©
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 .
ETS A 000 | SP Ramp Fall Value change Adjustment Level
SPRU SP Ramp Time Unit Unit for setting the SP Advgnced Function
Setting Level
. . Advanced Function
T 000 | Alarm SP Selection Alarm SP selection Setting Level

EI Precautions for Correct Use

To use the SP ramp function, the ST (self-tuning) parameter must be set to OFF (default: ON).
If the ST parameter is set to ON, the settings for the SP ramp function will not be displayed.
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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

¢ 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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5-7 Using the Key Protect Level

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

5-7-1

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.

|9na7 109)104d Ad) ay) Buisn /-G

—
o Set value
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- 3
‘ PV/SP | played and played and played and played =
Operation changed changed changed 6'9
Level Canbedis- |Canbedis- | Cannot be dis- | Cannot be dis- T
played and played and played and played and >
Others | changed changed moving to moving to >
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.
e 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.

) — =
g . . 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

—

Not possible to reach

Not possible to reach

Not possible to reach

¢ The defaultis 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.

E5CIC Digital Temperature Controllers User’s Manual (H174)



5 Advanced Operations

® 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.

-~

o
-/

1
1

———

-','- Set value Description
PF Key enabled.

ON PF Key disabled (Operation as function key prohibited).
¢ The default is OFF.

5-7-2 Entering the Password to Move to the Protect Level [[(i[l]

¢ 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."’ =
If a password is not set, the Protect Level will be entered and ofAPE =
(Operation/Adjustment Protect) will be displayed.

Operation/
Adjustment
ui| Protect

2 Press the Key several times in the Protect Level to display oo O
T Password to

PRLP (Password to Move to Protect Level). FIVL | vove to
| Protect Level

3 Press the @ and ® Keys simultaneously and set the value to oo
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)
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® 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“I/ Move to
PMay (Move to Protect Level) will be displayed. Protect Level

mn
Lt

2 Press the ® or Key to set the password to 5678. (This oI =1,

enters the password.) i 'QLQ": o
Py

3 Move to the Operation/Adjustment Protect parameter in the =

Protect Level by pressing the © or Key or leaving the set- Ll
ting for at least two seconds. (This deletes the password.)

Hl’"l': Operation/Adjust-

n ment Protect

=

e Setting the Password Again (Password Example: 1234)

1 Set the password to 1234 again. ’lj Password to
Press the (@ Key several times in the Protect Level to display FFL P | Move to
L] Protect Level
(Password to Move to Protect Level).

--
[
——
by
Il
~=

2 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 PFLE (Move to Protect Level Time) in the Advanced
Function Setting Level. (Setting range: 1 to 30 seconds, Default: 3 seconds)

_
1
—r—
1

,
I“
—

[

-
[

Ay
L
=

|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.

® Communications Operation Command to Move to the Protect Level

e 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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5-8 Displaying Only Parameters That
Have Been Changed

5-8-1 Displaying Changed Parameters

You can display only the parameters that have been changed from their default settings. Parameters
that have not been changed will not be displayed. This allows you to easily see which parameters have
been changed so that you can check for parameters that still need to be changed or for errors in the set-
tings. This is particularly effective in the Initial Setting Level and Advanced Function Setting Level,
where there are many parameters. This can also be used to protect the settings by not displaying
unnecessary parameters after the required parameters have been changed. Change L HLF (Changed
Parameters Only) in the Protect Level to ON.

Parameters in the Setting
Level

Parameters that
have been changed
by the user.
Changed Parameters
Only: Set to ON
(enabled). K
Only the parameters that have
been changed from their
default settings are displayed.
Display Parameter Value Level
Changed Parameters OFF (disabled) or ON
CHOP
CHL Only (enabled) (default: OFF) Protect Level
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EI Precautions for Correct Use

* Set this parameter to ON only after making the required settings.
* The following parameters are displayed regardless of the setting of the Changed Parameters

Only parameter.

¢ Monitor parameters (including the PV, parameters with “monitor” in the parameter name and
the Set Point During SP Ramp parameter)

e Parameters that switch operation (RUN/STOP, Auto/Manual Switch, Multi-SP, Program Start,
AT Execute/Cancel, Communications Writing, SP Mode, Parameter Initialization, Copy, and
Motor Calibration).

* Level displays and parameters to move to other levels (such as Adjustment Level Display,
Move to Advanced Function Setting Level, and Move to Calibration Level)

e Manual MV
e Any parameters that are automatically initialized when another parameter is changed are
considered to be at their default settings.
Example: If the Input Type parameter is changed to 7, 850 is considered to be the default
setting of the Set Point Upper Limit parameter. Refer to A-6-9 Initialization
According to Parameter Changes for the parameters that are automatically
initialized.
e If the setting of a parameter is changed back to its default setting, it will no longer be displayed.
To display it again, set the Changed Parameters Only parameter to OFF.
* If a parameter is not displayed even when the Changed Parameters Only parameter is set to
OFF, check the conditions for the parameter.
¢ Use parameter masks to select the parameters to display without considering whether they
are set to their default settings. The CX-Thermo is required to set parameter masks.

Operating Procedure

1 Press the (@ Key several times in the Protect Level to display Protect Level

[HGP (Changed Parameters Only). [ HI B Changed
- = Parameters
afFF| Only
2 Press the ®) or & Key to set the value to al. T rFOro
L

Press the @ + Keys for at least 1 s to return to the Operation
Level. Only the parameters that have been changed from their
default settings will be displayed.
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5-9 OR Output of Alarms

5-9-1 Integrated Alarm

You can use an integrated alarm to output an OR of alarms 1 to 4, the HB alarm, the HS alarm, the
input error, and the RSP input error. Set the Integrated Alarm Assignment parameter (AL M) and then
assign the integrated alarm (AL ) to an auxiliary output or a control output.

® Parameters

Parameter l.\lo. ! Value !\lo. 2 Level
display display

Control Output | 5L/t ! to ALM: Integrated alarm (The Integrated . Advar?ced .

. - Alarm Assignment parameter must be ALM Function Setting
Assignment alitd

set separately.) Level

Auxiliary S o ALM: Integrated alarm (The Integrated Advanced
Output 1 to 4 ‘q,u,:;, Alarm Assignment parameter must be ALM Function Setting
Assignment 258 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

Alarm 2: +2
Integrated Alarm 3: +4 Advanced
Alarm ALMA Alarm 4: +8 0 to 255 | Function Setting
Assignment HB alarm: +16 Level

HS alarm: +32

Input error: +64

RSP input error: +128

(Default: 49 (i.e., an OR of alarm 1, the
HB alarm, and the HS alarm))
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® Operating Procedure

The following procedure outputs an OR of the following alarms on auxil-
iary output 2.
e Alarm 1

e HB alarm (Hh)
The settings are made in the Advanced Function Setting Level.

Operating Procedure

e Assigning the Integrated Alarm to an Auxiliary Output

Advanced Operations

1 Press the @ Key several times in the Advanced Function Set-
ting Level to display 5U/b2 (Auxiliary Output 2 Assignment).

Advanced Function Setting
Level

1l_ 1| Auxiliary
(LI | Output2
Hi M2| Assignment

2 Press the &) or (¥) Key to select AL M (Integrated Alarm).
The default is ALMZ (Alarm 2).

e Setting the Integrated Alarm Assignment Parameter

1 Press the (@ Key several times in the Advanced Function Set-
ting Level to display AL A (Integrated Alarm Assignment).

1| Integrated Alarm
o| Assignment

2 Press the &) or & Key to set the set value to 17 (i.e., the sum
of 1 for alarm 1 and 16 for the HB alarm).
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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5-10 Alarm Delays

5-10-1 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 setting

PV

Alarm hysteresis

4

e

)

Alarm status

time
+—>

1

1

1

1

1

1

1

1

1

1

| ON delay set
1

1

1

L

1

1

: ON delay set time
1

1

——>

OFF delay set
time

Alarm Latch = OFF

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.

® Parameters Related to Alarm Delays

Parameter name Display | Set (monitor) values Level

Alarm 1 ON Delay A lan 0to 999 (s)

Alarm 2 ON Delay Adan 0to 999 (s)

Alarm 3 ON Delay A3aN 0to 999 (s)

Alarm 4 ON Delay A4aN 0 to 999 (s) Advanced Function
Alarm 1 OFF Delay R laF 0 to 999 (s) Setting Level
Alarm 2 OFF Delay AcaF 0to 999 (s)

Alarm 3 OFF Delay AdaF 0to 999 (s)

Alarm 4 OFF Delay AYaF 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
e Setting the Alarm 1 ON Delay

Advanced Function Setting

1 Press the (@ Key several times in the Advanced Function Set- Level

ting Level to display A /aN (Alarm 1 ON Delay).

—~
-

Alarm 1 ON
Delay

~
-
-
=
L
=

oy <2

2 Press the ®) or & Key to set the value to 5.
The default is 0.

-
——
VA
==
_——

—r—
<
=
LR
-

[y}

e Setting the Alarm 1 OFF Delay o
: - ]

1 Press the (@ Key several times in the Advanced Function Set- ﬁ:\\//;nced Function Setting >
ting Level to display A /af (Alarm 1 OFF Delay). S §

H laF | narm 1 oFF &

r1| Delay 2

"]

——
=
L
oy
[

2 Press the ®) or & Key to set the value to 10.
The default is 0.

i1
[

——
~

=3

skejoq wiely 1-01-G
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5-11 Loop Burnout Alarm (Not Supported

for Position-proportional Models.)

5-11-1 Loop Burnout Alarm (LBA)

Set point bm—rnn—o—

e 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.

* Loop burnout alarms are detected at the following times.

A

} LBA level

LBAband______ | LBAband 7} LBA level
j i il Sl

1

y —
LBA band

1 A 1

LBA
detection

1
|
1
Area where | . X
LBAisnot | LBAdetection | | BA detection ' LBA detection

| |

1 1

1 1

n 1 1

time | detected |_time ' time ' time X

P P PP

1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

1) (2) A () (4) (5) A (6) & (7) A
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.

¢ |f 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.

¢ Loop burnout alarms may be detected if unexpectedly large disturbances occur continuously and
a large deviation does not decrease.

e |f 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.

¢ |f 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 t0 999.9 (°C/°F) | Default: 8.0
LBA Level ) (°C/°F) Advanced
eve mene Analog input 0.01 t0 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 LhAk
- Analog input 0.00 t0 99.99 Default: 0.20%
(%FS) FS

¢ 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.

e Loop burnouts are not detected during SP ramp operation.

¢ Loop burnouts are not detected during auto-tuning, manual operation, or while stopped.
e If the alarm 1 latch is set to ON, the latch will be effective for the loop burnout alarm.

¢ Loop burnouts are not detected during remote SP operation.

("si1apo\ Jeuoiodoad-uonisod 1o} papoddng JoN) waely nouing doo |-G

® 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.)
* If 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
e To manually set the LBA detection time, set the LBA Detection Time parameter to twice the LBA
reference time given below.

(vg1) wuely nouing doo |-|1-G

(1) Set the output to the maximum value.
(2) Measure the time required for the width of change in the input to reach the LBA band.

IMeasurement timeI

Temperature :Im—’: PV
A | |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
' .- __-___Z[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.
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e The default is 8.0 (°C/°F) for Digital Controllers with Temperature Inputs and 10.00% FS for Digital
Controllers with Analog Inputs.

® 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

Operating Procedure
e Setting the LBA

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

display ALL ! (Alarm 1 Type). 'Ell'l E !l Alarm 1 Type
0
2 Press the ®) or & Key to select /2 (LBA). =T
The default is 2 (upper limit). e
ic

¢ Setting the LBA Detection Time

1 Press the (@ Key several times in the Advanced Function Set- Advanced Function Setting

; : . . Level
ting Level to display L bA (LBA Detection Time).
,’_ ,’_-, ,'-,' LBA Detection
r| Time
L
2 Press the ®) or & Key to set the value to 10. G
The default is O (s). Loanr
[Ty}
i

¢ Setting the LBA Level

1 Press the (@ Key several times in the Advanced Function Set- Advanced Function Setting

Level
ting Level to display LbAL (LBA Level). Y
L LA | teALevel
A
2 Press the ®) or & Key to set the value to 8.0. T
The default is 8.0 (°C/°F). Lorie
a0

¢ Setting the LBA Band

Advanced Function Setting

1 Press the (@ Key several times in the Advanced Function Set- Level

ting Level to display L bAb (LBA Band).

—~
-~
-

]

NI
T
3.0

Lk LBA Band

-
-
-

-
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2 Press the ®) or (¥) Key to set the value to 3.0. —
The default is 3.0 (°C/°F).

it
g
)

——
<
"
)

L
C3

("si1apo\ Jeuoiodoad-uonisod 1o} papoddng JoN) waely nouing doo |-G

(vg1) wuely nouing doo |-|1-G
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5-12 Performing Manual Control

You can perform manual operation with PID control or with a Position-proportional Model.

5-12-1 Manual MV

® Standard Models and Position-proportional Models (Close Control with Direct

Setting of Position Proportional MV Parameter Set to ON)

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
I
! .
0 A A A > Time
MV switched OFF ~ ON
:
interrupted

For a Position-proportional Model, the manual MV changes as shown below when there is a
potentiometer input error.

Manual MV Limit Enable Parameter Set to OFF

Manual MV > 100: Open output turns ON.

Manual MV < 0: Close output turns ON.

For any other manual MV, both the open output and close output will turn OFF.
Manual MV Limit Enable Parameter Set to ON

Manual MV = MV upper limit: Open output turns ON.

Manual MV = MV lower limit: Close output turns ON.

For any other manual MV, both the open output and close output will turn OFF.

® Position-proportional Models (Floating Control or Direct Setting of Position

Proportional MV Parameter Set to OFF)

If you move to Manual Mode, the Valve Opening Monitor parameter will be displayed. Press the Up
Key to turn ON the open output. Press the Down Key to turn ON the close output.
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m Precautions for Correct Use

e The automatic display return function will not operate in Manual Mode.

* 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
Auto/Manual Switch -M | Switching between Automatic Mode and Operation Level
Manual Mode o
- Standard control or position-proportional --- N
PV/MV (Manual MV) control: -5.0to 105.0 ﬁ/l::/r;'al Control g-:
Heating/cooling control: —105.0 to 105.0 " §
Auto/Manual Select MAd4 | OFF: Not displayed. OFF 2 2
Addition ON: Displayed. §
Manual Output MANE | HOLD HOLD 2
Method INIT S
- MANC | Standard control or position-proportional 0.0 g
Manual MV Initial control: =5.0 to 105.0 Advanced E
value Heating/cooling control: —105.0 to 105.0 "' EZC;“O” Setting
Manual MV Limit MANL | OFF: Disabled. OFF
Enable m ON: Enabled.
Direct Setting of Py d . OFF
Position-progortional OFF: Disabled.
MV ON: Enabled.

*1  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.

*2 The default setting is ON for a Position-proportional Model.

Note: Refer to 5-15 Output Adjustment Functions for information on the order of priority for the MV.

AN [enuelN |-g}-S

® Moving to the Manual Control Level
¢ Moving with a Key Operation
¢ 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.
e To enable using the Auto/Manual Switch parameter (Operation Level), you must set the
Auto/Manual Select Addition parameter (Advanced Function Setting Level) to ON.
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Operation Level

Press @) key for at least 1 s. | l l
I 25| PV/SP
X 3
Manual Control Level : =
e | @
1 1 \ I / 1 v .
X 25 X -y ! - M| Auto/Manual Switch
1 EIG T 1
1 I 1
! PV/MV ! !
L _______Press®keyfor
at least 3 s. X v )
X M- G o] Multi-SP
1 Inl
A-M display flashes ! =
if the Key is pressed | @
for at least 1 s. X v
1
1
1
1
1

¢ 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 and self-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

e |If 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
e Setting PID Control

1 Press the Key several times in the Initial Setting Level to
display LNEL (PID ON/OFF).

Initial Setting Level

PID ON/OFF

2 Press the ®) or & Key to set PID.

¢ Setting Auto/Manual Selection

1 Press the (@ Key several times in the Advanced Function Set-
ting Level to display PF (PF Setting).

Advanced Function Setting

Level

——
)

PF Setting

2 Press the ®) or & Key to select A-M (auto/manual).

pun
'
X
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e Setting the Manual MV with the & Key

T Press the @ Key in the Operation Level to enter the Manual | OPeration Level

Control Level. — | Pv/MV

2 Press the ®) or (¥) Key to set the manual MV.
(In this example, the MV is set to 50%.) " c

*1 The manual MV setting must be saved (see page Applying Changes to Numeric Values on page 3-9), but
values changed with key operations are reflected in the control output immediately.

joqu0) [enuepy Bulwioped Z1-§

AN [enuelN |-g}-S
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5-13 Using the Transfer Output for the
Process Value, Set Point, or other
Data

5-13-1 Transfer Output Function

A transfer output can be used on models that have a transfer output. With the E5CC-U,* E5DC,*
E5DC-B, or E5GC, if the control output is a linear current output, the control output can be used as a
simple transfer output. For details on a simple transfer output, refer to 5-13-2 Simple Transfer Output
Function.

*  The E5CC-U must be manufactured in May 2014 or later (version 2.2 or higher) and the E5DC must be
manufactured in July 2014 or later (version 2.2 or higher).

® Precision and User Calibration

Precision User calibration
+0.3% FS Supported.*
*  For details on calibration, refer to Section 6 Parameters.

® 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

E5CC E5CC-B E5SEC/E5AC E5EC-B
Option number: 006 Option number: 006 Option number: Option number: 011 or 014
011,012, 013, or 014
i ) =" )
Transfer output | T“@ Transfer output | T— @ Transfer output | T— @ Transfer output } J,r— @
2N L ] L
I i—at0) o 1) —_C)
Setting range Default
H-20: 4 to 20mA
- 4-20
{-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 " gP SP lower limit to SP upper limit
Set point during SP ramp | 57 -M SP lower limit to SP upper limit
PV Py Input setting range lower limit to input setting range upper limit or
Scaling lower limit to scaling upper limit

MV monitor (heating) 2 v -5.0 to 105.0 (heating/cooling control: 0.0 to 105.0)

MV monitor (cooling) @ | L-M | 0.0t0105.0

Valve opening y-M -10.0t0 110.0
*1 When the SP is selected, the remote SP will be output while the SP Mode parameter is set to the Remote SP
Mode.
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*2 This function can be set for a Position-proportional Model, but the setting will be disabled.

*3 This function can be set for standard control or for a Position-proportional Model, but the setting will be
disabled.

*4 This parameter is displayed only for a Position-proportional Model.

® 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%.

e 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.

* 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.

¢ 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%

Output current (mA)

A

eleq 19410 10 ‘Julod 189S ‘enjep sse20.d ayj 4oy IndinQ Jagsuel] ayl Buisn €1-G

0

uonound IndinQ Jejsuel] |-gL-G

L > o,
0 0 100 MV (%)
Transfer output Transfer output
lower limit upper limit

(The above graph is for when transfer output signal is set to 4 to 20 mA.)
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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
T 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

-

1 _

\

(It

Transfer Output
Type

(I
-

(]
M
|

2 Press the ®) or & Key to select P/’ (Process Value).
The default is oFF.

ot
——
-1

|
] 't

==
<

» 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).

—
-—

{
L

Transfer Output

l
~| Upper Limit
L

[
-

o
E3 -

2 Press the ®) or & Key to set the value to 200.
The default is 1300.

-
,l
!

—r—
l§

"y
C3
3 ~

e
-

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 - ,a_ Transfer Output
_ = m| 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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5-13-2 Simple Transfer Output Function

With the E5CC-U,* E5DC,* E5DC-B, or E5GC, if the control output is a linear current output, the control
output can be used as a simple transfer output.

*  The E5CC-U must be manufactured in May 2014 or later (version 2.2 or higher) and the ESDC must be
manufactured in July 2014 or later (version 2.2 or higher).

® Precision and User Calibration

Precision User calibration
1+0.3% FS* None
*  However, the precision between 0 and 4 mA for a 0 to 20-mA output is +1% FS.

Control Output 1 Signal (Initial Setting Level)
You can use the Control Output 1 Signal parameter to specify whether to output 4 to 20 mA or 0 to
20 mA from the simple transfer output.

Terminal Arrangement
E5CC-U E5DC

eleq 19410 10 ‘Julod 189S ‘enjep sse20.d ayj 4oy IndinQ Jagsuel] ayl Buisn €1-G

—

Control output 1 i { Linear current output
Linear current output @ 9 P
* 5
=@
N
@
N
E5DC-B E5GC (2}
JR— Linear current output '3
T + E L gTmmmmmmmemmsmessessssssessasesees [0}
Control output 1 i I(;'L;‘ej[ current ﬁ _l =
H o
........................................... a
o—@ :
Control (@)
output 1 =
2
Setting range Default I
=]
HY-20: 410 20 mA y-20 g
-2n S
L-20:0to 20 mA 5

® Control Output 1 Assignment (Advanced Function Setting Level)
To use the simple transfer output, specify any of the following five types of data to output with the
Control Output 1 Assignment parameter.

Simple transfer output type

(Control Output 1 Display Setting range
Assignment)
Simple transfer SP E-5F SP lower limit to SP upper limit
Simple transfer ramp SP ESPM SP lower limit to SP upper limit

E-Fr Input setting range lower limit to input setting range upper limit,
or Scaling lower limit to scaling upper limit

Simple transfer MV (heating) | £-MY —-5.0 to 105.0 (heating/cooling control: 0.0 to 105.0)

Simple transfer MV (cooling)* | LMV 0.0to 105.0
*  This function can be set for standard control, but the setting will be disabled.

Simple transfer PV

E5CIC Digital Temperature Controllers User’s Manual (H174) 5-39



5 Advanced Operations

® Simple Transfer Scaling
¢ Reverse scaling is possible by setting the Simple Transfer Output 1 Lower Limit parameter larger

than the Simple Transfer Output 1 Upper Limit parameter. If the Simple Transfer Output 1 Lower
Limit and Simple Transfer Output 1 Upper Limit parameters are set to the same value, the simple
transfer output will be output continuously at 0%.

If the Simple Transfer SP, Simple Transfer SP during SP Ramp, or Simple Transfer PV is selected,
the Simple Transfer Output 1 Upper Limit and Simple Transfer Output 1 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 Simple Transfer MV (Heating) or Simple
Transfer MV (Cooling) is selected, the Simple Transfer Output 1 Lower Limit and Simple Transfer
Output 1 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.

The output current when the Simple Transfer Output 1 Signal parameter is set to 4 to 20 mA, the
Simple Transfer Output 1 Upper Limit parameter is set to 90.0, and the Simple Transfer Output 1
Lower Limit parameter is set to 10.0 is shown in the following graph.

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%

Output current (mA)
A

0

0 > MV (%)

10 90 100

Simple Transfer Simple Transfer
Output 1 Lower Limit ~ Output 1 Upper Limit

(The above graph is for when the simple transfer
output 1 signal is set to 4 to 20 mA.)
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The following procedure sets the simple transfer output for an simple
transfer SP range of —50 to 200.

Operating Procedure
e Setting the Transfer Output Type

1 Press the (@ Key several times in the Advanced Function Set-
ting Level to display al/t ! (Control Output 1 Assignment).

Advanced Function Setting

Level

Control Output
1 Assignment

2 Press the ®) or & Key to select £ -5P (simple transfer SP).
The default is a.

e Setting the Simple Transfer Output 1 Upper Limit

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

Initial Setting Level

display o /tH (Simple Transfer Output 1 Upper Limit). l:l l’l” ‘l_ll Simple Transfer
= 1 Output 1 Upper
(3001 Limit
2 Press the ®) or (¥) Key to set 200. TRY
The default is 1300. o o
i

e Setting the Simple Transfer Output 1 Lower Limit

1 Press the Key several times in the Initial Setting Level to
display o /tL (Simple Transfer Output 1 Lower Limit).

Initial Setting Level

Simple Transfer
Output 1 Lower
Limit

2 Press the &) or & Key to set -50.
The default is —200.
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5-14 Using the Simple Program Function [ed]

5-14-1 Simple Program Function

e The simple program function can be used for the following type of control.

,,,,,,,,,,,,,,,,,,,,,,,,,,,, - Wait band

T ~ Wait band
Setpoint F-—-~-~--~--- [0 e -

A

RSET — STRT

«—— Soak time ——»*—END display—>

END output
Select either
STOP or RUN.

e The program will start when the Program Start parameter is changed from RSET to STRT. END will
be displayed on the No. 2 display and 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 PRGE RSET, STRT Operation Level
Soak Time SaRN 1 to0 9999 min, h, ors’! Adjustment Level
Soak Time Unit y s (seconds)'/m (min- --- Advanced Function

-y Setting Level
utes)/h (hours) etling Leve
Wait Band WE-hb OFF or 0.1 to0 999.9* °C or °F* Adjustment Level
Soak Time Remain HER 0 to 9999 min, h, ors’! Operation Level
Monitor

*1 Seconds is supported only by the ES5DC, E5DC-B and E5GC. (The ESDC must be manufactured in July
2014 or later (version 2.2 or higher).)

*2 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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® 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.

Setpoint b - - ——-- -~ TTTTTTRTT T I I I 4 Waitband
etpoin _ Wait band

A

1 »
) 3 —
— —»<“—END displa
RSET — STRT Soak time END O'ut‘;uty

Automatically switches from
RUN to STOP mode.

(2) Pattern 2 (CONT)
Control will continue in RUN mode when the program has ended.

uonoung weiboid ajdwis ayy buisn -G

””””””””””””””””” f ~ Wait band
,,,,,,, ¥ - Wait band

Set point

<«— Soak time —*—END display—;
END output

RUN mode continues.

A

RSET — STRT

@ 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."

uonound welboid s|dwis |-¥1-G
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® Soak Time and Wait Band

A

. Wait band

Setpoint [~~~ ~--""- - oIS oo

Wait band

RSET - STRT e ' '
(M @ @ @
1 1 1 1 1
A 1 1 1 1 1
1 1 1 1 1
Soak time . L ! !
remain | o 1 |
1 1 1 | 1
1 1 1 1 1
1 1 1 1 1
1 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.

* 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.
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5-14-2 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 £ Nd 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.

1701 1
(N L\'_.I '/ Displayed alternately.
M oI
— Nre—— lll_:'l'_-lll’_-ll

* 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 END output. (However, if heating/cooling control
is used for the E5GC, the assignment of the control output for cooling will take priority.) When the Pro-
gram 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).

uonoung weiboid ajdwis ayy buisn -G

¢ 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.

pu3 welboid 8y} 1e uonesedQ g-v1-S
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Simple programming is used.

The related parameters are as follows:
Program pattern: STOP

Soak time = 10 min

Wait band: 3

A

L jWaitbandﬂ

Set point

'+—S0ak time = 10 min —¥«— END display —>

STOP END output

A

RSET — STRT

Operating Procedure
¢ Setting the Program Pattern

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

Initial Setting Level

display PLRM (Program Pattern). ’El'l: F’N Program Pattern
aofF
2 Press the® or Key to select 5taP (STOP). RTRTY
The default is oF F. LV
SEaF

¢ Setting the Soak Time

1 Press the (@ Key several times in the Adjustment Level to dis-
play 5oR! (Soak Time).

Soak Time

2

Press the ®) or ¥ Key to set the value to 10.
The default is 1 (min or h).

¢ Setting the Wait Band

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

Adjustment Level

play KE -b (Wait Band). WE - k| wait Band
afF
2 Press the ®) or ¥ Key to set the value to 3.0. YT
The default is oFF. n L ‘—"7
PN
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5-14-3 Application Example Using a Simple Program

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 [T/ == =i~ = - - Wait band

'Soak time' Soak time S(I)ak tilme g
1 : : [} : 1 1 o
| . i e > c
END display i | | 1 R S
END output [ [ [ 1 [ I sTOP [ [ tg
1 1 1 . 1 =3
. JRun by Trun ®
RUN/STOP —l i u o — <§/>
status L S SR 3
i o
ISTRT | RSET ['sTRT ! RSET STRT ! I ! v
Program i h | T o 1 8
start 1 1 1 1 [ [ | 1 1 =
v v v v v v v vy 1 ¥ 5
m @ © 4) (5) (6) (7) 8 (9) (10) -
=
Timing Description §.
(1) * The Program Start parameter was changed from RSET to STRT using either an event or key S
operations.
* The RUN/STOP status automatically changes to RUN mode when the above operation is per-
formed.
2) * 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-

ter set to RSET (stopped).

* Normal control operation is started.

(7) * The Program Start parameter is changed from RSET to STRT using either an event or key oper-
ations after the process value stabilizes.

* 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.)

o

formed. 3

(3) * The Program Start parameter is again changed from RSET to STRT using either an event or key z
operations. T

* The RUN/STOP status will automatically change to RUN mode when the above operation is per- §

formed. =

(4) * The RUN/STOP status automatically changes to STOP mode when soak time expires. g‘
* END flashes on the No. 2 display and the program END output turns ON. 3

- : . )

(5) °Ttr)e Program Start parameter is changed from STRT to RSET using either an event or key oper- =
ations. 2

* The END display is cleared and the program END output turns OFF. ﬁ

(6) * Key operations are used to switch the RUN/STOP status to RUN with the Program Start parame- %’
®

Y

&

o

3

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.
* END flashes on the No. 2 display and the program END output turns ON.
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5-15 Output Adjustment Functions

5-15-1 Output Limits

¢ Qutput limits can be set to control the output using the upper and lower limits to the calculated MV.
¢ The following MV takes priority over the MV limits.

Manual MV*
MV at stop
MV at PV error
Output 4
== 100%
MV upper limit z

MV lower limit

,,,//Ocyo

>
>

*  When the manual MV limit is enabled, the manual MV will be restricted by the MV limit.

¢ 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
T~ "7 /A

MV lower limit T T T Tt

MV upper limit [ ~ —\

5-15-2 MV at Stop [}

The MV when control is stopped can be set.

To set the MV when control is stopped, set the MV at Stop and Error Addition parameter (Advanced

Function Setting Level) to ON.

e Standard Models
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.

¢ Position-proportional Models
You can select between open, close, and hold for floating control or when the Direct Setting of
Position Proportional MV parameter is set to OFF. For open, only the open output turns ON. For
close, only the close output turns ON. For hold, both the open output and close output turn OFF. The
default setting is hold, so both outputs are turned OFF. If you set the Direct Setting of Position
Proportional MV parameter to ON for close control, you can specify the valve opening. The default
setting is 0.0, which means that the open output and close output will be adjusted so that the valve
opening will go to 0.
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Parameter Setting range Unit | Default
MV at Stop | Standard control: -5.0 to 105.0
Heating/cooling control: —105.0 to 105.0
Position-proportional Control
Direct Setting of Position Proportional MV parameter set to ON for close

control: -5.0 to 105.0 % or | 0.0or
Floating control or Direct Setting of Position Proportional MV parameter set | none | HOLD
to OFF:

CLOS (Control output 2 turns ON.)
HOLD (Control outputs 1 and 2 turn OFF.)
OPEN (Control output 1 turns ON.)
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.
* If the Direct Setting of Position Proportional MV parameter is set to ON, the operation is as shown
below when there is a potentiometer input error.

MV at stop > 100: Open output turns ON.
MV at stop < 0: Close output turns ON.
For any other MV at stop, both the open output and close output will turn OFF.

5-15-3 MV at PV Error [{i[d}

A fixed MV is output when there is an input error, an RSP input error, or a potentiometer input error
(close control only). To set the MV at PV error, set the MV at Stop and Error Addition parameter
(Advanced Function Setting Level) to ON. The MV at stop takes priority when control is stopped and the
manual MV takes priority in Manual Mode.
e Standard Models
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.
¢ Position-proportional Models
You can select between open, close, and hold for floating control or when the Direct Setting of
Position Proportional MV parameter is set to OFF. For open, only the open output turns ON. For
close, only the close output turns ON. For hold, both the open output and close output turn OFF. The
default setting is to hold, so both outputs are turned OFF. If you set the Direct Setting of Position
Proportional MV parameter to OFF for close control, you can specify the valve opening. The default
setting is 0.0, which means that the open output and close output will be adjusted so that the valve
opening will go to 0.

suonoung usunsnlpy inding Gi-g

Jou3 Ad e AN €-G1-S

Parameter Setting range Unit | Default
MV at PV Error Standard control: —5.0 to 105.0
Heating/cooling control: —105.0 to 105.0
Position-proportional Control

Direct Setting of Position Proportional MV parameter set to ON for
close control: 5.0 to 105.0 % or 0.0or

Floating control or Direct Setting of Position Proportional MV param- | none | HOLD
eter set to OFF:

CLOS (Control output 2 turns ON.)
HOLD (Control outputs 1 and 2 turn OFF.)
OPEN (Control output 1 turns ON.)
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.
¢ If the Direct Setting of Position Proportional MV parameter is set to ON, the operation is as shown
below when there is a potentiometer input error.

MV at PV error > 100: Open output turns ON.
MV at PV error < 0: Close output turns ON.
For any other MV at PV error, both the open output and close output will turn OFF.
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e The order of priority of the MV is illustrated in the following diagram.

MV upper limit MV at PV Error Manual MV*
! RUN/STOP
W O o O
O— O 0O > Output
PID L, O O l——O
calculations 4
Input error Auto/Manual
Time RSP input error
Potentiometer input
T error (close control) 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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5-16 Using the Extraction of Square Root
Parameter [Ji]§]

5-16-1 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.
T * The default setting for the Extraction of Square Root parameter is OFF. The
Ny Extraction of Square Root Enable parameter must be set to ON in order to use
aFF this function.

e |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 0.0%.

'-\lll'j I If the PV input is lower than 0.0% or higher than 100.0%, extraction of the

Extraction of Square Root
Low-cut Point

"~
I

Jajowe.ed 100y aienbs jo uonoelixg ayy buisn 91-g

o ',_" - square root will not be executed, so the result will be equal to the PV input.
Lu 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 A
100% FS
¢
| ?
/ Extraction of square 3 -
)/ / root low-cut point g
z > ™
0 100% FS Q
Argument 1 (Input Data) S
]
Parameter name Setting range Unit Default Level _‘é’
Extraction of Square OFF: Disabled, --- OFF Initial Setting Level 3
Root Enable ON: Enabled -
Extraction of Square 0.0t0 100.0 % 0.0 Adjustment Level é.
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

Initial Setting Level

1 Press the Key several times in the Initial Setting Level to
| Extraction of

. n . p—
display 58R (Extraction of Square Root Enable). l:“l_\'ll_\l Square

| Root Enable

2 Press the® or Key to select aN (Enabled). Cro
The default is aFF (disabled). L
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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.
The default is 0.0 (%). L
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5-17 Setting the Width of MV Variation [td]

5-17-1 MV Change Rate Limit

e The MV change rate limit sets the maximum allowable width of change per
second in the MV (or the change per second in the valve opening for a
Position-proportional Model). If the change in the MV exceeds this setting, the

MV Change Rate MV will be changed by the MV change rate limit until the calculated value is
Limit reached. This function is disabled when the setting is 0.0.
—— * The MV change rate limit does not function in the following situations:
,_-,,'-\','_ ¢ In Manual Mode
nn e During ST execution (Cannot be set when ST is ON.)

Li.L

e During AT execution

During ON/OFF control

While stopped (during MV at Stop output)
e During MV at PV Error output

Parameter name Setting range Unit Default Level
MV Change Rate Limit 0.0 to 100.0 Yls 0.0 Adjustment Level
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This procedure sets the MV change rate limit to 5.0%/s. The related

parameters are as follows:
PID ON/OFF = PID
ST = OFF

Operating Procedure
¢ Setting 2-PID Control

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

Initial Setting Level

display CNEL (PID ON/OFF). FNE! | pioonorr
aNoF
2 Press the ® or Key to select P_d (PID). TN
The default is aNaF (ON/OFF control). L "',-j i—d
[N

¢ Turning OFF Self-tuning

Initial Setting Level

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

display 5t (ST: self-tuning). Bk st
all
2 Press the ®) or (¥) Key to set the value to of F. CL
The default is oN. JL
oFF

¢ Setting the MV Change Rate Limit

Adjustment Level

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

play aRL (MV Change Rate Limit). a1 | Mv change
| Rate Limit
L
2 Press the ®) or (¥) Key to set the value to 5.0. -
The default is 0.0 (%/s). L“\c:_n
.
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5-18 Setting the PF Key

5-18-1 PF Setting (Function Key)

PF Setting (Advanced
Function Setting Level)

¢ Pressing the PF Key for at least one second executes the operation set in the
PF Setting parameter. The default is 5HFE (digit shift).

SHFE
Set value Display Setting Function
OFF afFF Disabled Does not operate as a function key.
RUN LN RUN Specifies RUN status.*5
STOP SkaPf STOP Specifies STOP status.*5
_ RUN/STOP reverse | Specifies reversing the RUN/STOP operation status. *5
R-S R-5 )
operation
AT-2 AL-o 100% AT Specifies reversing the 100% AT Execute/Cancel status.*1
- Execute/Cancel 5
L 40% AT Specifies reversing the 40% AT Execute/Cancel status.*1 *4
AT-1 RE- 1 .
Execute/Cancel 5
LAT LRE Alarm Latch Cancel | Specifies canceling all alarm latches.*2 *5
A-M -1 Auto/Manual Specifies reversing the Auto/Manual status.*3 *5
Monitor/Setting Iltem | Specifies the monitor/setting item display. Select the monitor
PFDP PEdF setting item according to the Monitor/Setting Item 1 to 5
parameters (Advanced Function Setting Level).
SHET SHEE Digit Shift Operates as a Digit Shift Key when settings are being
changed.

*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 5-12 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
Item 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 Item [[[]

Monitor/Setting ltem 1
(Advanced Function Setting

Level) Setting the PF Setting parameter to the Monitor/Setting Item makes it
possible to display monitor/setting items using the &9 Key. The following table
F’F,_—,' ,' Item 5 shows the details of the settings. For setting (monitor) ranges, refer to the
s ‘:'“:-' applicable parameter.
0
) Remarks
Set value Setting Monitor/Setting Display
0 Disabled
1 PV/SP/Multi-SP Can be set. (SP)"! -
2 E(\)/r/tis;/al\l/l\l\//k()\éael;;e opening for Position-pro Can be set. (SP)"!
3 PV/SP /Soak time remain Can be set. (SP)"!
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 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. AL 2H
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. AL -4
17 Alarm value upper limit 4 Can be set. ALYH
18 Alarm value lower limit 4 Can be set. ALHL
19 PV/SP/Internal SP Can be set. (SP)"!
20 PV/SP/Alarm Value 12 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. f-d

*1 With the E5CC, E5CC-U, E5CC-B, E5DC, ESDC-B, or E5GC, only the PV and SP can be displayed.
*2 The Alarm Value 1 parameter is displayed even if the Alarm 1 Type parameter is set for no alarm.
However, any value that is set is not valid.
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Setting Monitor/Setting Items

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 Item 1 parameter to 7 (Alarm Value 1).

(3]
Operating Procedure ;"i
e Setting the PF Key %
: ; 3
1 Press the @ Key several times in the Advanced Function Set- ﬁ:\\//;nced Function Setting ‘;._
ting Level to display PF (PF Setting). — 2
FF | PF Setting %
SHFE <
2 Press the &) or (¥) Key to select PFdP (Monitor/Setting Item). oC
The default is SHFE (digit shift). I
PFdP
e Setting the Monitor/Setting Items A
1 . . . Advanced Function Setting ®
Press the @ Key several times in the Advanced Function Set- Level
ting Level to display PFd ! (Monitor/Setting Item 1). i
FF ,_-,' ,' Monitor/Setting 2
)| Item 1 a
: T
=}
2 Press the ®) or (¥ Key to select 7 (Alarm Value 1). T 2
The default is 1 (PV/SP/Multi-SP No.). e .l-/ >
: &3

3 Return to the Operation Level and press the &® Key to display Monitor/Seting ltem Level

AL - ! (Alarm Value 1).

—
—

,'_ - Monitor/Setting

Iltem Display 1

-
-

O3 ~~
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5-19 Displaying PV/SV Status

5-19-1 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.”

e PV

« PV/SP™

e PV/Manual MV (Valve Opening)

e PV/SP/Manual MV (Valve Opening)

*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 ofF No PV status display
Manual MANL MANU is alternately displayed during manual control.
Stop SkaP STORP is alternately displayed while operation is stopped.
Alarm 1 LM ALM1 is alternately displayed during Alarm 1 status.
Alarm 2 ALM ALM2 is alternately displayed during Alarm 2 status.
Alarm 3 ALMe ALMS is alternately displayed during Alarm 3 status.
Alarm 4 AL MY 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 HA HA is alternately displayed when an HB alarm or HS alarm is ON.
Status display mes- While one or more of the work bits (WR1 to WR8) is ON, the message
sage” i for the highest bit number that is ON is alternately displayed with the
corresponding bit number.

Note: The default is OFF.
* Selection is possible only with the E5DC, E5DC-B and E5GC. (The E5DC must be manufactured in July
2014 or later (version 2.2 or higher).)

Example: When STOP Is Selected for the PV Status Display Function

Normal When RUN/STOP
is STOP
| Alternating
S - , = = | display _
PV/SP 1 cL_rl— 3
C aC Ol 25
1 1l
(AR NG (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.”

e PV

+ PV/SP2

e PV/Manual MV (Valve Opening)

e PV/SP/Manual MV (Valve Opening)

*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.
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Set value Display Function
OFF afF No SV status display
Manual MANL MANU is alternately displayed during manual control.
Stop SkaPf STOP is alternately displayed while operation is stopped.
Alarm 1 ALMA ALM1 is alternately displayed during Alarm 1 status.
Alarm 2 ALMZ ALM2 is alternately displayed during Alarm 2 status.
Alarm 3 ALMe ALM3 is alternately displayed during Alarm 3 status.
Alarm 4 ALMH 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 HA HA is alternately displayed when an HB alarm or HS alarm is ON.
Status display mes- While one or more of the work bits (WR1 to WR8) is ON, the message
sage” W for the highest bit number that is ON is alternately displayed with the
corresponding bit number.

Note: The default is OFF.
* Selection is possible only with the ES5DC, E5DC-B and E5GC. (The E5DC must be manufactured in July
2014 or later (version 2.2 or higher).)

Example: When ALM1 Is Selected for the SV Status Display Function

snjels AS/Ad Buiheidsia 61-g

Normal When ALM1 Is ON
PV/SP ‘-' ,-' ,J L' Alternating
1 ~ 11 ™M | ‘dlsplay_> 1
(YN I_U_Ill [} (YRR

@ Additional Information

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

(2) Alternating display during program end output

The following procedure sets the PV Status Display Function parameter
to ALM1.

suonound Aejdsig snieIS AS pue Ad L-61-G

Operating Procedure

Advanced Function Setting

1 Press the @ Key several times in the Advanced Function Set- Level

ting Level to display P/ 5t (PV Status Display Function).

Fi 5| ey status
oEF Display Function

2 Press the ®) or & Key to select ALM | (alarm 1). —
The default is aFF.

ALM
3 If the Alarm 1 status is ON in Operation Level, the PV and ALM { Operation Level
(Alarm 1) will be alternately displayed. ,jl_" > HI M
1
)
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5-20 Using a Remote SP

A remote SP can be used on models that have a remote SP input. A remote SP uses a remote SP input
that is scaled between the remote SP upper and lower limits as the SP. (The remote SP can be 4 to 20
mA DC, 0to 20 mA DC, 1to 5 VDC, 0to 5 VDC, or 0 to 10 VDC.) Set the Remote SP Enable parameter
(Advanced Function Setting Level) to ON and select a remote SP in the SP Mode parameter (Adjust-
ment Level) to enable using a remote SP. You can also use an event input to switch to SP Mode.

Parameter Setting range Unit Default Level
Remote SP Enable (F5PL OFF: Disable, ON: Enable None OFF | Advanced Function
Setting Level
Remote SP Input (75 ) 4t020mADC,0t020mADC, 1to5 --- 41020 mA | Advanced Function
putt VDC, 0'to 5 VDC, or 0 to 10 VDC DC Setting Level
Remote SP Upper Limit (75PH) Temperaturelln.put: Input sett-lng EU 1300 Advanged Function
range lower limit to Input setting Setting Level
range upper limit EU -200 Advanced Function
Remote SP Lower Limit (F5F1) Analog input: Scaling lower limit to Setting Level
Scaling upper limit
SP Tracking (5PER) OFF: Disable, ON: Enable None OFF | Advanced Function
Setting Level
SP Mode (5FMd) LSP: Local SP, RSP: Remote SP None LSP Adjustment Level
. Remote SP lower limit -10% to EU Operation Level
RSP
Remote SP Monitor (R5F) Remote SP upper limit +10%
. Temperature input: -199.9 to 999.9 Cor F 0.0 Adjustment Level
R te SP Input Shift (F55
emote SP Input Shift (¥55) Analog input: ~1,999 to 9,999 EU 0
Remote SP Input Slope Coefficient None 1.000 Adjustment Level

0.001 t0 9.999

(RSRE)

|E| Precautions for Correct Use

¢ To use the remote SP function, the ST (self-tuning) parameter must be set to OFF (default:
ON).
If the ST parameter is set to ON, the settings for the remote SP function will not be displayed.
When the ST (self-tuning) parameter is turned ON, the SP Mode parameter is forcibly set to
LSP.

e The remote SP input is not accepted during autotuning. Autotuning is executed for the remote
SP at the beginning of autotuning.

e Changes in the remote SP value are not used as conditions for resetting the standby
sequence.

® Remote SP Scaling

e You can scale the remote SP input for the PV input range with the remote SP upper and lower
limits.

e The remote SP input can be from the remote SP lower limit -10% to the remote SP upper limit
+10%. Input values outside of this range are treated as out-of-range input values (RSP input
errors) and clamped to the upper or lower limit. The RSP indicator will flash in Remote SP Mode.
Also, the Remote SP Monitor will flash on the No. 2 display in any SP Mode.

e When you use the remote SP input value as the control SP, it is restricted by the set point upper
limit and the set point lower limit.
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Remote SP Input of 4 to 20 mA

RSP 4

Remote SP upper limit +10%
Remote SP upper limit

Remote SP lower limit
Remote SP lower limit —10%

] ] » |nput (MA)
4.0 20.0 J
2.4 (-10%)

21.6 (110%)

® SP Mode

The SP mode is used to switch between local SP and remote SP. When a remote SP is selected in
SP mode, the RSP single indicator will light.

ds a10woay e buisn 02-§

® Remote SP Monitor
* You can check the remote SP input value in the Remote SP Monitor parameter (Operation Level).
¢ If aremote SP is selected for the SP Mode parameter, the remote SP input value will be displayed
as the SP in PV/SP displays. This remote SP input value will be restricted as the control SP by the
set point upper limit and the set point lower limit.

® SP Tracking

e If the SP tracking function is enabled, the local SP inherits the remote SP value after switching from
remote SP to local SP. To enable the SP tracking function, set the SP Tracking parameter to ON.
* SP tracking operates as follows:

A

RSP2 »

v

SP mode LSP : RSP : LSP
(1) Switching to remote SP when the SP is LSP1 will result in switching to RSP2.
(2) The operation will proceed according to remote SP inputs.

(3) If the SP tracking function is enabled, the SP will become LSP2 after switching to
local SP. If the SP tracking function is disabled, the SP will remain as LSP1.

* If the SP ramp function is enabled when switching from local SP to remote SP, SP tracking will
operate.

® Remote SP Input Compensation
You can set a remote SP input shift and an SP input slope compensation coefficient to compensate
the remote SP input.

E5CIC Digital Temperature Controllers User’s Manual (H174) 5-61



5 Advanced Operations

5-21 Controlling Valves (Can Be Used with

a Position-proportional Model)

You can use position-proportional control to control a value with a control motor. With position-propor-
tional control, you can use either close control or floating control.

El Precautions for Correct Use

The following functions cannot be used with position-proportional control.
e ON/OFF control

e P and PD control during floating control

40% AT during floating control

e ST

e LBA

HB and HS alarms

® Control Method

A potentiometer is connected and the valve opening and travel time are used to control
valve operation. Always perform motor calibration before actual operation.

Valve operation is controlled without a potentiometer by estimating the valve opening
from the travel time. Always set the travel time before actual operation.

Close control

Floating control

® Motor Calibration

The valve position is calibrated and the travel time from completely open to completely closed is set
automatically. You can then check the valve opening with the Valve Opening Monitor parameter. If
you set the Motor Calibration parameter to ON, the valve will open completely and close completely,
and then the setting of the parameter will change to OFF when the measurement has been
completed. “ERR” will be displayed if any of the following errors occurs during execution. If an error
occurs, check the wiring and other factors and execute motor calibration again.
e The potentiometer input value does not change or changes backward between completely
open and completely closed because the wiring is wrong.
¢ The value of the potentiometer input is incorrect because of a broken wire, noise, or other
factor.
Note: Do not change to any other parameter during calibration.

Valve Opening Monitor

You can monitor the valve opening.

You can select either the measured opening or the estimated opening only with the
ESEC-PRI-8L1] or ESAC-PRLI-8LII. (The Digital Controller must be manufactured in August 2014
or later (version 2.2 or higher).)

The valve opening that was measured with a potentiometer is displayed. To monitor the
measured opening of the valve, select the measured opening for the Valve Opening
Measured opening | Monitor Selection parameter, connect a potentiometer, and then perform motor

calibration.
Application: Use this setting when you want to display the actual opening.
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The valve opening estimated by the Digital Controller is displayed. To monitor the
estimated opening of the valve, select the estimated opening for the Valve Opening
Monitor Selection parameter and set the travel time.

Application: Use this setting when a potentiometer is not connected and you want to

display an approximate opening.

*1  After the power supply is turned ON, the Valve Opening Monitor will start at 0%.

*2  The estimated valve opening will not agree with the actual valve opening. If you
want to temporarily align the estimated opening with the actual opening, used the
following operation.

In Manual Mode, turn ON the close output by pressing the DOWN Key for at least
the time set for the travel time. (Refer to 5-12 Performing Manual Control for the
method to change to the Manual Control Level.)

*1 For close control, you can select only the measured opening. For floating control, you can select either the
measured opening or the estimated opening.

*2 The estimated valve opening will be different from the actual opening. Use the measured opening to check
the actual valve opening.

Estimated opening

® Travel Time
The Travel Time parameter is set to the time from when the valve is completely open until it is
completely closed. The Travel Time parameter is set automatically when motor calibration is
performed.

Note: With the ESEC/E5AC-PRLI-0L]L], you cannot monitor the valve opening simply by setting the Travel Time
parameter. To monitor the valve opening, always perform motor calibration.

(1apo jeuonuodoad-uonisod e yum pasn ag ue)) sanjep buijjonuod 1zg-g

® Position Proportional Dead Band and Open/Close Hysteresis
When the difference between the MV and the valve opening is within the value that is set for the
Position Proportional Dead Band, opening or closing the valve will be stopped to prevent the valve
from deteriorating. The Open/Close Hysteresis parameter is used to offset the ON and OFF points
when opening and closing the valve. Refer to the following figure for details.

Open/Close Hysteresis

Position Proportional

. < Dead Band > <
ON
OFF MV - Valve opening >
A A A
-100% 0 100%

® PV Dead Band
When the PV enters the PV dead band, any unnecessary output is stopped to prevent the valve
from deteriorating.

Unnecessary output is
stopped in this range.

4

PV Dead Band
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® Manual MV, MV at Stop, and MV at PV Error
Refer to the following sections.
Manual PV: 5-12-1 Manual MV
MV at Stop and MV at PV Error: 5-15 Output Adjustment Functions

® FB Moving Average Count

You can set the moving average count for the FB input. The data after moving average processing is
illustrated in the following figure.

Input data

!

Operation result

Time'
Use a moving average to suppress rapid changes in the FB input.

*  You can use this parameter only with ESEC/E5AC-PRIJ-8[1[] version 2.2 (factory shipments in August 2014 or
later).

® Related Displays and Parameters

Parameter name Display Set (monitor) values Default Level
. CLFL FLOT: Floating control FLOT
Close/Floating CLOS: Close 2ontrol
Valve Opening Monitor yMaL MEAS: Measured opening MEAS
Selection™ "2 ESTM: Estimated opening Initial Setting
CRLA OFF OFF Level
Motor Calibration ON
ERR (Error occurred.)
Travel Time Mok 0to 999 (s) 30
V=M Normal
operation:
Meagured ~10.0% to
Valve Opening Monitor opening 110.0% Operation Level
Error:---3
Estimated 0.0% to
opening’ 100.0%
i . dhb Close control: 0.1% to 10.0% 4.0
Position Proportional Dead - S
Band Floating control: 0.1% to 2.0 Adjustment Level
10.0%
Open/Close Hysteresis al -H 0.1t0 20.0 0.8
FB Moving Average Count | PMAY OFF, 2, 4, 8, 16, or 32 16 Advanced
PV Dead Band P-db 0 to 9999 0.0 Egc;ﬂon Setting

*1  You can use this selection only with the ESEC-PRI-8J] or ESAC-PRLI-8L]L]. (The Digital Controller must

be manufactured in August 2014 or later (version 2.2 or higher).)
*2 You can use this setting only for floating control.
*3 Motor calibration not performed, potentiometer not connected, or potentiometer input error.
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5-22 Logic Operations [(if]

5-22-1 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

Adjustment Level
1 1 1| Adjustment level display

|
Lo
294

/|\7\

Dot displayed.
Note: The four numeric digits to identify the product code are displayed in the No. 2 display.

auN)

i

suonesadQ 21607 gz-§

5-22-2 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.

/" C%-Thermo - Untitled 0 =10l x|

File Edit Yiew Communications TrendMoritor Options  Help

O @ 5 & viewMode: [Advanced - Level B = | A8 w32

=l

Charinel Mame Chaningl - 1

ewProject
[rewacy

Parameter Name Logic Operation Editar

| UnitWo. | oH | Chanvel name |

Ini CHI Chanmel - | Sefling Range
=
Edit Form
g [01] [ESEC-QQ4A M -000]( Offline) ‘ @
=
1 [ Adjustment Level =]

[ (] Mamual Control Level

=1-/23 Control Stopped Paraneters
e (0] Tutial Setting Level
(-] Comumunications Setting Level

(0 Advanced Function Setting Level

(owusy1-x0) uonoun4 uonesedQ 1607 8yl 1-22-G

[The ngic: operation furcfion lagial hardes oulpts and operation cambiring the AND /0F logic |

e Select Logic Opération Editor from the CX-Thermo Options Menu.
R=T

File Edt View Commurications TrendMoritor | Options Help

DS M| B0 ve: e P Erpoaystion . b o 555 4 68| i e 2 2

ewPraject
K 1| Parameter name  Logic Operation Editor
[mitto. [ cH [ Channelname
It CHI  Chanmel - | Setting Range
= Edit Fam S
[01] [EFEC-QOA M- 000]{ Offline) o
=
f (] Adjustment Lavel -]
1.2 Maual Control Level
5123 Control Stopped Parasters
1 (] Tnitial Setting Level
#1.(] Communications Setting Level
i O Advanced Function Setting Level [The Ingic operation function logically handies outputs and operation combining the AHD/OR logic
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® Making the Settings

The following display will appear on the Logic Operation Editor Setting Window. Set each of the
parameters.

Logic Operation Editor N 1ol x|

Import of Library | Help(H] | Clazef] |

Operation of Work Bit 1 | Operation of Wark Bit 2 | Operation of Wk Bit 3| Operation of wWark Bit 4| Dperation of Wk Bit § | Operation of Waork Eilﬂﬂ

Operation Type

‘whork Bit 1 iz used by ...

| Sutlarm 1 >| [zoRunssTOR ~|| OMN/OFF Delay Ay Otput 1

L | | I'—‘r
_rl I'V ! 1 edoik Bit 1

Input A Input B I ;

A oun—(O—
Input IIS Input D oM OFF
ml T il
[o:ways OFF =] [o:akways OFF =] (Wt

.(" min g

Ewent Input ['ata Ewent Input &ssignment ol B L
Internal Event 1 I'I:Evenl input 1 [extemal \nputj |N0ne ﬂ Control Output 1 |E0nt|o| autput [heating] L‘
Intemal Event 2 |2:Evenl input 2 [external input ¥ | INone | Cortiol Qupe 2 [No ?Ss'g”m”t : = |
Auwiliary Output Assignment
Internal Event 3 |3:Evenl input 3 [extemnal \nputj |N0ne j Ausilizny Output 1 |W’ork bit 1 LI
Internal Event 4 I4:Evenl input 4 [extemal \nputj |None j Eusilisry Dutput 2 |A|arm 2 LI
Irtermal Event 5 |5:Evenl input 5 [extemnal \nputj |None ﬂ Busiliany Output 3 |A|arm 3 ;I
|mternal Event B IB:Evenl input & [external \nputll INone ﬂ Bailiary Dutput 4 |Alarm 4 LI
Operation Type can be selected fram 1 ta 4. In caze that Wark bit iz not utiized, select "No assignment'' [default).

(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

[import of Library -lof |

List

[ 1 [ Keeping an alarm oufput off while operation i stopped. |

m Function overview
While operation is stopped, an asiliary output does not output an alarm

= Operation ilustration

Alam 1
o m
= ey

(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)

¢ Operation 1

¢ Operation 2

¢ Operation 3

e Operation 4

5 Advanced Operations

Operation of Work B 1 | Operation of Work Bit 2| Operatin of Work B3| Dperation of Wark Bt 4 | Operation of Wk Bit 5 | Operation of work Bil | » |

Operation Type

Wark Bit 1

{O—

1L
1T
Always OFF

Operation Type

(Operation 1

Operation of Work B 1 | Operation of Work Bit 2| Oneration of Work Bit 3| Operation of Wark Bit4 | Dperation af Wark B

[541am 1 =| [anRUN/STOP ~]| on/OFF Delay
Ly o A w
-IJ |vr ' i Work Bit 1
Input A Input B o
S A_eut—(O)—
Input C Input D o e
— 1t | .
= <1 | Time Unit
[0 Always OFF M = it

“work Bit 1 is used by

Auiliary Dutput 1

5| Operation of wWork Bil | >

“work Bit 1is used by
Buitary Output 1

Operation Type

Dperafion of Work Bit 1 | Operation of Work Bit 2| Operation of Wiork Bit 3| Operation of Work Eit 4| Operation of Wtk B

~]| ON/OFF Delay

[ 3.2 1 | [zorunssTOR
—1 | | 1A
I vr
Input A Input B

Input € Input D

— H—— —iH

wlork Bit 1

(O

[ 0.maps OFF | [oaiways OFF

o OFF
05 0l
71| Time Unit
= [ mn s

5 | Operation of wiork Bil 4| »

Wk Bit 1 is used by
Busilary Octpt 1

peralian of Wtk B 1 | Operation of Work Bit 2| Operatio of Work Bit3 | Operation of Work Bit 4| Operation of wierk Bit 5 | Gperation of work Bil | » |

Operation Type

Input A [3élam 1 -

T

Input B | 20:RUN/STOP p

Input C | 0:Aiways OFF p

F Input D [0 4waps OFF -

S

-

ok Bit 1

i g

Wik Bit 1 is used by
Auitaty Dutput T

Operation Type

[Operation &

InputA Input B Input C Input D

A Bhlam 1
B [20R0N/STOR v
C |D:tways OFF k3

D [0:Always OFF

1 A= b

[ 05
Time Urit
= Cowin s

ON/OFF Delay

ok Bit 1

O

peralion of Work Bit 1 | O peration of work Bt 2 | Dperation of Work Bit 3| Operafion of Wtk Bit | Operation ofwark Bit 5| Operation of work 84| * |

ok Bit 1 is used by
Auiliaty Dutput 1
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(A and B) or (C and D)
When conditions A
and B or conditions C
and D are satisfied

(A orC)and (BorD)
When condition A or C
and condition B or D
are satisfied

AorBorCorD
When condition A, B,
C or D is satisfied

AandBand Cand D
When conditions A, B,
CandD are all
satisfied
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5 Advanced Operations

(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. RSP input error

17. HB (heater burnout) alarm

18. HS alarm

19. Auto/Manual

20. RUN/STOP

21. RSP/LSP

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

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

O 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 (external input)

Event input 2 (external input)

Event input 3 (external input)
( )
( )
( )

Event input 4 (external input
Event input 5 (external input
Event input 6 (external input
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.

Internal event 1

© N ~WIN O
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5 Advanced Operations

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
This procedure uses event input 2 to change to RUN or STOP.
Event input 2 ON: RUN
Event input 2 OFF: STOP

Event 2 Work bit 1
| | Reverse
[ operation
Always OFF
| |
11
Always OFF
| |
11
Always OFF
| |
11
ol 1. Select Logic Operation
File Edit Wiew Con’jmumcat\ons TrendMonitor  Options  Help _ - Edltorfrom the CX_ThermO
0@ E| % B veuticds: [avrced ool S = = |EE| A (66w A 2 .
T s tree, and click the Start
T Patameter Mame  Logic Dperation Editor Button.

Unit Ho. | CH | Chanwel nare
n CH1  Channel - 1 Setting Aange

|
| | EditForm
Fﬁ [D1] [ESEC-004A Sh.000] (Offtine) I

=
- Adjustment Level =
- (] Mamal Contral Level

=424 Control Stopped Paarsters
-] Initial Setting Level
(-] Conamieations Setting Level

(1 Advanced Funstion Setting Level

[The logie cperation functian logizaly handles autputs and aperstion combining the ANDAOR logic
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“mx| 2. The Logic Operation Editor
Irnpot of Library HelpfH) Closef<) will be displayed. Confirm

Operation of Work Bit 1 | Operation of Work Bit 2 | Operation of Work Bit 3| Operation of ek Bit 4| Operation ot worlk Bit 5 | Operaion of work B« | | that the screen for work bit 1
Opeation Type  [Na aperation [Aways DFF) [ is displayed, and select
’

gn UD[EIEII?H [Blways OFF] “Work Bit 1 is used by
© Operation 3 from the
] o Operation Type Field.
i |
Almays OFF

Conliol Dutput Assignment

Event Inpul Data Event Input Assignment

Control Output 1 | Control autput (heating) -

Control Output 2 |No assignment -

Ausliaty Dutput Assignment
Ausliary Dutput 1 [4lam 1 -

Ay Qutput 2 [Alam 2 -
usilagy Dutput 3 [wlamz <]
Ausliarg Dutput 4 |4lam 2 =

Operation Type can be selected from 1 to 4, In case that Wwork bit is not utiized, selzct "No assignment” (default).

Intstrial Event 1 [ 1:Event input 1 (extemalinput = | [Multi SPNo. [bit 0)

Internal Event 2 [2.Event input 2 (sstemal input | [AUN/STOP

Intenal Event 3 | 3.Event input 3 (estemalinput | [Mone

Internal Event 5 | SEvent input § (estemal input = | [Nane

Lof Ll Laf Led Lo el

[
[
Internal Event 4 |4 Event input 4 (estemal input | [None
[
[

Internal Event & | B:Event input 6 (estemal input | [None

_mx| 3. Setthe operation by
et e Help(H] Closef<) Selecting one of the

Dperation of Work Bit 1| Dperstion of Witk Bit 2| Opsration of Work Bit 3| Dperation of Work Bit 4| Dperstion of Witk Bit 5 | Operation of work Bt | ¥ f H .
ollowing:

Operation Type [ Operation -
{mput A [ vt 2 enernal gt =
1

Wtk Bt i use by Work bit 1 input assignment
Internal Ewent 2 A - 4: E\/ent |nput 2

suonesadQ 21607 gz-§

ON/OFF Delay

==

_:-:Innulﬂ D liays OFF - Do kbl (external input)
'I—ri.mqm 7 ou—(7 Work bit 1 input assignment
on oFF
1 H [ oe| ok B = 0: Always OFF
input D [0&imays OFF - B .
ﬁ‘ lei Work bit 1 input assignment
C = 0: Always OFF o
Event Ingu Diata Evert Input Assignment EZ:‘[’SE:::::;:?:;” _ Work bit 1 input assignment n
Inteinal Event 1 [1:Event input 1 (estemalingut | [MuliSPNo (bt 0] Bl . N
Intenal Event 2 [7-wiork bit 1 =] [runssTor ||zt :° Ts'g;m[emm — I D = 0: Always OFF %
Intenal Event 3 | Event input 3 (extemalinput | [Mane ||| e marmr e - g
Internal Event 4 |4 Event input 4 (estemal input = | [None 2 e e | . . —
Intetnal Event & |5 Event input § (sstemalinput 7| [Mone || Awieyouputa [oama 5] 4. Invert work bit 1. Click ‘Q‘ 18
Internal Event & | Event input & (estemalinput = | [None | ey Dutput 4 [4lam & - (Normally Open) to Change it g
O
to —@— (Normally closed). o
o
g.
5. Assign RUN/STOP to event o

input 2. Set “5: Work bit 1”
for the event input data for
event input 2, and set
“RUN/STOP” for the
assignment function.

6. 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.
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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
—

Always OFF Always OFF

-imx| 1. Select Logic Operation

File Edit View <Communications TrendMaonitor Options  Help I
- Editor from the CX-Thermo
JDDH\@|ViewMude Advanced - Level = |EEH| A S| e e 2| R )
=l e tree, and click the Start
annelName  Channel- 1
ewPioject
HEEE P (e B e Button.
[ttt [ oH [ Channel name
m CHI  Chanmel - 1 Setting Rangs
=
Edit Form
ﬁ 0] [ESEC-QQM4A M 000]{Offline)
E|
L Adjustment Level -]
{22 Manusl Control Level
() /3 Control Stopped Parateters
{2 Iitial Setting Level
(] Communications Setting Lewvel
(£ Advansed Furotion Setting Level [The logic aperation functian lagicaly hardies aulputs and cpertion combiring the AND/OF logic |

i ditor 5 ol 2. Click the Import of Library
E HelpH) Closef) Button.

| Operation af wiork Bt 2] Oiperation ot wark it 3| Dperation of wark Bit | Operatian af Weork B 5| Operation of work B4 | »|

Dperemr oo i

Operation Type  |Ma operation [Alvwaps OFF) ¥

Work Bit1 fs ussd by
“whork Bit 1
I
Always OFF

Control Output Assignment

Event Input Data Event Input Assignment
Control output [heatin -

Intermal Event 1 | 1:Ewent input 1 [extenal input | [IEE S INEHI) Contral Qutput 1 put [heating]
Control Dutput 2 | No assignment -

Internal Event 2 [2 Event input 2 (estemal input v | [RUN/STO
Auiliary Duput Assignment

Auilary Output 1 [4lam 1 -

Auliary Output 2 |Alaim 2 -
Ay Outpat 3 [dlams <]
Ausiiary Output & |Alam 4 =

Functions can be assianed to event inputs. ﬂ
This parameter sets 3 function to be assigned to Event input 1

Internal Evert 3 | 3 Event input 3 (estemal input 7| [Hone

Internal Eveni 4 [Event input 4 (estemal input x| [Nore

Internal Event & | SEvert input 5 (estemal nput | [Nore

Ll Lo Lof Lo L]

Intermal Event & | 6 Event input 6 (estemal input ¥ | [Hore
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_zx| 3. Select Library 1from the
Loy Lt library list, and then click the
=
Lo OK Button.
s [ 1 [ Keeping an alarm output off while operation is stopped. | . .
i Confirm the following
i
w Function overview settings, and then click the
While operation is stopped, an auziliary output does not output an alarm.
OK Button.
o] ill . .
B Work bit 1 operation type:
RUNISTOP .. % i Operation 1
Sl W Work bit 1 input assignment
e i % A=7:Alarm 1
i tiary out i i 4 . . .
e Work bit 1 input assignment

B = 19: Invert for RUN/STOP
(1) While operation is stopped, aumliary output 1 does not output alarm 1. . . .
(2) While operation is running, avsiliary cutput 1 cutputs alarm 1 Work blt 1 Ihput aSSIghment
C = 0: Always OFF
Work bit 1 input assignment

m Configuration content

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.

Work bit operation n
. . i d
P R — = D = 0: Always OFF N
i3 Cancel o .
[ X ] coed | Auxiliary output 1 = Work bit 5
1 Q
(7]
_mx| 4. Closing the Logic Operation 9
oot (ot [ ) Editor Dialog Box e
J )
Dperation of Work Bit 1| Dperstion of Witk Bit 2| Opsration of Work Bit 3| Dperation of Work Bit 4| Dperstion of Witk Bit 5 | Opsration of Wom BT LY Click the Close Button. g
Opeistion Type  [Operstion1 =] 3
Work Bit 1is used by
lamam = [rstor =] [_owor Doy e
—
vr LU
o Work Bt 1
|npulA Input B L
TP oui—
Input C Input D ol o
i———t— [
| Dhways OFF = [owways OFF =] | (Time Uni o
Cimin s o
"
w
Event Inpul Data Event Inpul Assignment E”""“"I”“tp“t?“'g"“"t
it kot h x
Intemnal Event 1 [1:Evert input 1 (extemalinput =] [Nene =] | | Gonel Quipuet - |Contrl cutat theatng) %
N ] - 2
Inttrial Event 2 [ 2.E vent input 2 (estemal input = | [None =l Cantrol Qutput 2 |No astignment @
Auiiary Dutput Assignment «
Intenal Event 3 | Event input 3 (extemalinput | [Mane 5 ||| erapimen fwetebet =] »
Inteinal Exent 4 |4 Event input 4 (extemalinput »] [None = ausiiew outputz. [elam 2 = g
Internal Event & | SEvent input 5 (zstemal input = | [None Tl iy Dutpt 3 [alam 2 - g
Internal Event 6 |B-Event input B (estemal input = | [None | ey Dutput 4 [4lam & - o
| &
o
)
<
=
D
7]
0
)
Q
[}
»

5-22-3 Using Status Display Messages

You can use a status display message only with the ESDC, E5DC-B* or E5GC.
*  The E5DC must be manufactured in July 2014 or later (version 2.2).

You can display status display messages using the work bits. While one or more of the work bits (WR1
to WR8) is ON, the message for the highest bit number that is ON is alternately displayed with the cor-
responding bit number.

Status display messages are displayed when WR (status display message) is selected for the PV status
display or SV status display function (Advanced Function Setting Level).

You can set status display messages with CX-Thermo version 4.62 or higher.
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5 Advanced Operations

Example: When Work Bit 1 (WR1) Is ON for the PV Status Display Function (Registered Message:
WR1)

Normal operation Work bit 1 (WR1)

is ON
\ Alternating
IC =T display
PvisP| A5 nn ’*muu 0g) «— 75

® Status Display Message Specifications
e You can use up to four of the following characters: A to Z, 0 to 9, spaces, and hyphens.
¢ If nothing is entered in the message field or if all spaces are set, the message is disabled and
nothing is displayed.

® Operating Procedure

1 On the Logic Operator Editor, enter the message in the input field for the work bit as
shown in the following figure.

Logic Operation Editor o
Import of Library Help[H) Close[<]
Operation af ‘work Bit 1 } Operation of Work Bit 2 | Operation of Wwork Bit 3 | Operation of Work Bit 4 | Operation of ‘work Bit 5 | Dperation of work Bil4 | »
Operation Type | Dperation 1 -
[[0:#ways OFF =] [Dutdwaps OFF =1 [ onfOFF Detay fovoridB ilisius=dby
| | " ]
L . L . Wk Bit1
Input A Input B [ o el
S F_out—()
Input C Input D - — v
i ———1— [ |
| 0:ways OFF x| |Dalways OFF ] | Time Uni
Clmin s

Control Output A it
Event Input Data Event Input Assignment Gl Qi S

Cantrol autput [heating -
el Evert 1 [1:Evert input 1 (sstemal gt = | [MUK-SPHo. (5 D) (et O] put lheating]

Inteinal Evert 2 | 2.Evert input 2 [estemal input = | |AUN/STOP
Auiliry Output Assignment

Inteinal Evert 3 | 3Event input 3 (estemal input = | [Nore oy O] [Mamt =]

pulary Output 2 [Alem2 =]

Inteinal Event 4 | 4 Evert input 4 [extemal input = | [None

Inteinal Event 5 | 5-Evert input 5 [extemal input v | [None

Lol Lef Lef L] L Lo

Inteinal Event 5 |B-Evert input § [extemal input = | [None

Set the message of four characters that is displaped when wark bit 1 s ON
The avaiable characters are 4.2, 019, a hyphen and a space
when all 4 characters are space. nathing is displayed i

The default message settings for the work bits are given in the following table.

Name Default*
Work Bit 1 Status Display Message _WR1
Work Bit 2 Status Display Message _WR2
Work Bit 3 Status Display Message _WR3
Work Bit 4 Status Display Message _WR4
Work Bit 5 Status Display Message _WR5
Work Bit 6 Status Display Message _WR6
Work Bit 7 Status Display Message _WR7
Work Bit 8 Status Display Message _WR8

* Underbars in the default messages indicate spaces.

@ Additional Information

Status Display Message Priority
The status display message for the highest bit number that is ON is given priority.

E5CIC Digital Temperature Controllers User’s Manual (H174)



5 Advanced Operations

5-23 Initializing Settings

You can set the Parameter Initialization parameter (Advanced Function Setting Level) to FALE (initialize
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

*

Refer to 4-1-4 Moving to the Advanced Function Setting Level for the procedure to enter the Advanced

Function Setting Level if you have not done so before.

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

arc
L

mn
Lt

sbumes Buizileniu) £z-g

Press the (@ Key several times in the Initial Setting Level to
display the Move to Advanced Function Setting Level parame-
ter.

AMay (Move to Advanced Function Setting Level) will be displayed.

Initial Setting Level

Input Type

Press the &) and & Keys at the Move to Advanced Function
Setting Level parameter and then enter - /59.
*  You can hold the (&) or (¥) Key to increment or decrement the set value
quickly.

-~

I

V]
i

)/
(N

‘
-
[

C3

Initial Setting Level

Move to
Advanced
Function
Setting Level

Press (@ Key once or wait for 2 seconds or longer without
doing anything. You will move to the Advanced Function Set-
ting Level and init (Parameter Initialization) will be displayed.

|
———

|
(-
N~
~

==~
| -

=
[Mn

Move to Advanced
Function Setting
Level

-169: Password
to move to
Advanced
Function Setting
Level

Parameter Initialization

]

1 Display the first parameter, C(NCE (Parameter Initialization) in

the Advanced Function Setting Level.

Advanced Function Setting

Level

TN T
LoNLe -

GFF

Parameter
Initialization

2 Press the &) or (¥) Key to select FALE (initialize to the factory

settings described in the manual). The parameter settings will
be initialized.
The default is off.

TN T
LoNL IC

FARLC

£

*

The parameter mask settings are not initialized when other settings are initialized.

Refer to Parameter Mask Enable on page 6-6.
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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.

FH: AT Execute/Cancel The E5LIC must be in operation, and control
must be 2-PID control.

1 1 T
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.
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6-2 Protect Level

6 Parameters

Four levels of protection are provided on the E5[IC, 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
P y

. | Operation Adjustment
' Level Level :
. Y Press the
(@ Key for less than 1 s.

Press the @ +

I:I Control in
Progress

Press the ©) + (<@ keys;

1,

display will flash.
—Aok

7 1N

Press the © +
Keys for at least 1 s. | Keys for at least 3 5.

- Protect Level

*

The time taken
to move to the

To move from the Operation Level or

Adjustment Level to the Protect Level, press
the @ and @ Keys for three seconds* or

Protect Level

can be adjusted
by changing the
Move to Protect
Level Time pa-
rameter setting.

Protect Level

om =1,] Move to Protect Level
@ Displayed only when a password
“lis set. m

Operation/Adjustment
Protect

Initial Setting/
Communications Protect

Setting Change Protect

PF Key Protect

Changed Parameters
Only

Parameter Mask Enable
,,| Displayed only when
a parameter mask is set.

Password to Move to
Protect Level [of]

@ @ @ @
o & & A

Parameters that are protected will not be displayed and

their settings cannot be changed.

PHGY

Move to Protect Level m

The Password to Move to Protect Level password
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

See

E5CIC Digital Temperature Controllers User’s Manual (H174)
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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 6 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 6 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 o

(]

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

LHLP Changed Parameters Only

This parameter allows you to display only the parameters that have been changed from

/ their default settings.

Function
a Setting range Default
olN: Enabled, ofF F: Disabled ofF
Setting

*  If the setting of a parameter is changed back to its default setting, it will no longer be displayed. To display it
again, set the Changed Parameters Only parameter to OFF.
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6 Parameters

This parameter is displayed only when a parameter

MC i/
Pi 'S“ Parameter Mask Enable m mask has been set from the Setup Tool.

e This parameter turns the parameter mask function ON and OFF.
e The parameter mask settings are not initialized when other settings are initialized.

Function Use the Setup Tool to initialize the parameter mask settings.
a Setting range Default
oM Enabled, of F: Disabled an
Setting

*

A parameter mask can be used to hide the displays of parameters that are not needed. The parameter mask
function is provided by the Setup Tool.
Setup Tool: CX-Thermo (EST2-2C-MV4)

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
% 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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6-3 Operation Level

6 Parameters

Display this level to perform control operations on the E5LIC. You can set alarm values, monitor the
manipulated variable, and perform other operations in this level.

Power ON

. [ Operation Adjustment

' Level Level :

: Press the '

' 1 ©) Key for less than 1 s. v
Pross the st 1 dioplay i fsh
©) Key for :} Isplay wi )
at least 1 s. —CA[ Press the ©® Key for

/|
atleast 3 s.
Control stops.

This level is displayed immediately after the power is turned ON.

Control stopped

Control in progress

Operation Level

. _ Communi- | :
i | Initial Setting Level  [«—>| cations Setting|
' Level :
E Press the H
' (©) Key for less than 1 s. K

2 5 Process Value/
&} Set Point 1

Process Value/
Set Point 2

25
A - M| Auto/Manual
Switch

Multi-SP Set
Point Selection

Rc ol Remote SP
- Monitor [l

!|Heater Current 1
4| Value Monitor

Heater Current 2
Value Monitor

|| Leakage Current 1
oaj Monitor

Leakage Current 2

7
0| Monitor o)

PG L |Program Start
L5723 000 |

o} 7|Soak Time
7/Remain [GTe)

Page _]
7-C] RUN/STOP
‘ 6-8 ‘ ‘ RUN
Il
‘ 6-8 ‘ ‘ AL - !| Alarm Value 1
Il
‘ 6-9 ‘ AL {H|Alarm Value
- 4} Upper Limit 1
I
‘ ‘ Al ,’,'_ Alarm Value
6-9 o) Lower Limit 1
l
‘ 6-9 ‘ ‘ Al - 2| Alarm Value 2
!
- AL 2H| Alarm Value
‘ 6-10 ‘ ‘ 5] Upper Limit 2
1
Hi 21| Alarm Value
‘ 6-10 ‘ ‘ O Lower Limit 2
1
‘ 6-11 ‘ ‘ Al - 3 Alarm Value 3
_ Alarm Value
‘ 6-11 ‘ i) Upper Limit 3
F,','_ 3! | Alarm Value
‘ 6-12 ‘ ‘ 1) Lower Limit 3
‘ 6-12 ‘ AL - 4] Alarm Value 4
‘ 6-13 ‘ AL YH| Alarm Value
] Upper Limit 4
Il
R dr | Alarm Value
0] Lower Limit 4
MV Monitor
o0 (Heating)
£ -a| MV Monitor
53] (Cooling)

Valve Opening
Monitor

6-15

6-15

6-14

6-15

6-14

6-15

6-15

6-14

6-15

1

1

el 2| |9
—
» » (61

6-17
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6 Parameters

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 (E5EC, E5EC-B,
. Set value No. 1 display No. 2 display and ESAC 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 (valve opening for
Position-proportional Models)
5 Process value Set point Multi-SP No.
6 Process value Set point Soak time remain XSSl
7 Process value Set point Internal set point (ramp SP)
8 Process value Set point Alarm value 171
*1  The set value of the Alarm Value 1 parameter is displayed even if it is not valid due to the setting
of the Alarm 1 Type parameter.
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 E5CIC-[1-0C1.
® Related Parameters
% PV/SP Display Selection (Advanced Function Setting Level): Page 6-92
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6 Parameters

The Event Input Assignment 1 to Event Input
Assignment 6 parameters must not be set to Auto/

Auto/Manual Switch Manual and the Auto/Manual Select Addition
parameter must be set to ON. The control must be
set to 2-PID control.

A-M

-

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).

® Related Parameters

%/ PID ON/OFF (Initial Setting Level): Page 6-45
Auto/Manual Select Addition (Advanced Function Setting Level): Page 6-75

The Number of Multi-SP Points parameter must not
be set to OFF and the Event Input Assignment 1 to
Event Input Assignment 6 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 the eight set points (SP 0 to 7) in the Adjustment Level,
Iv- and then switch the set point either by operating the keys or by using external input signals
Function  (event inputs).

This parameter is used to select set points 0 to 7.

There must be a remote SP input.

The ST (self-tuning) parameter must be set to OFF
RSP Remote SP Monitor [EiE (default: ON).

The Remote SP Enable parameter must be set to

ON (default: OFF).

El This parameter is used to monitor the remote SP.

Monitor range Unit
Remote SP lower limit —10% to Remote SP upper limit +10% EU

Monitor

® Related Parameters
% SP Mode (Adjustment Level): Page 6-21
ST (self-tuning) (Initial Setting Level): Page 6-46
Remote SP Enable (Advanced Function Setting Level): Page 6-85
Remote SP Upper Limit (Advanced Function Setting Level): Page 6-86
Remote SP Lower Limit (Advanced Function Setting Level): Page 6-86
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6 Parameters

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 ST parameter must
be set to OFF.

SP-M Set Point During SP Ramp

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.
[v— This parameter is displayed when a set value is input for the SP Ramp Set Value parameter
Function  (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

® Related Parameters
See

=== Process Value/Set Point (Operation Level): Page 6-8
SP Ramp Set Value (Adjustment Level): Page 6-33
SP Ramp Fall Value (Adjustment Level): Page 6-33
Set Point Upper Limit (Initial Setting Level): Page 6-45
Set Point Lower Limit (Initial Setting Level): Page 6-45

HB and HS alarms must be supported.

Et ’ 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.
¢ 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.
e |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 6-22
Heater Burnout Detection 2 (Adjustment Level): Page 6-23
HB ON/OFF (Advanced Function Setting Level): Page 6-65
Error Display L £ !: Page A-17
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6 Parameters

Heater Current 2 Value Monitor HB and HS alarms must be supported (two CTs).
[ 000 | The HB ON/OFF parameter must be set to ON.

Led

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
: 0.0to0 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
e If an alarm is output for the Heater Burnout Detection 2 parameter, the No. 1 display will
flash the Heater Current 2 Value Monitor parameter.

® Related Parameters
% Heater Burnout Detection 1 (Adjustment Level): Page 6-22
Heater Burnout Detection 2 (Adjustment Level): Page 6-23
HB ON/OFF (Advanced Function Setting Level): Page 6-65
Error Display [ £Z: Page A-17

leaa uonesado ¢€-9

HB and HS alarms must be supported.
The HS Alarm Use parameter must be set to ON.

L E R Leakage Current 1 Monitor

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.
/ * The HS alarm is not detected if the OFF time for the control output for heating is 100 ms

Function or less (35 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
: 0.0 to 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 6-24
HS Alarm 2 (Adjustment Level): Page 6-25
HS Alarm Use (Advanced Function Setting Level): Page 6-77
Error Display L LR I: Page A-17
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6 Parameters

HB and HS alarms must be supported (two CTs).

) r .
LLRC Leakage Current 2 Monitor [SEC 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 value.
e The HS alarm is not detected if the OFF time for the control output for heating is 100 ms

Function or less (35 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 2 parameter, the No. 1 display will flash the
Leakage Current 2 Monitor parameter.

® Related Parameters
% HS Alarm 1 (Adjustment Level): Page 6-24
HS Alarm 2 (Adjustment Level): Page 6-25
HS Alarm Use (Advanced Function Setting Level): Page 6-77
Error Display L L RFc': Page A-17

The Program Pattern parameter must not be set to
PR 5[: Program Start m OFF.

This parameter starts and stops the simple program function.

* The RUN/STOP status will automatically switch to RUN when this parameter is set to

[T st

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 RSEE

: Stops the simpler program.
Operation -
STRT Starts the simpler program.
® Related Parameters
See

=== Soak Time Remain (Operation Level): Page 6-13
RUN/STOP (Operation Level): Page 6-13
Soak Time (Adjustment Level): Page 6-31
Wait Band (Adjustment Level): Page 6-32
Program Pattern (Initial Setting Level): Page 6-47
Soak Time Unit (Advanced Function Setting Level): Page 6-84
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6 Parameters

1/ The Program Pattern parameter must not be set to
5" ": R Soak Time Remain m OFF.

¢ 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, or s*
Monitor * Seconds is supported only by the E5DC, E5DC-B, and E5GC. (The E5DC must be

manufactured in July 2014 or later (version 2.2 or higher).)

® Related Parameters
E Program Start (Operation Level): Page 6-12
Soak Time (Adjustment Level): Page 6-31

Wait Band (Adjustment Level): Page 6-32 @
Program Pattern (Initial Setting Level): Page 6-47 ‘c';
Soak Time Unit (Advanced Function Setting Level): Page 6-84 E
1]

§‘.

2

i e

F_ S RUN/STOP The Event Input Assignment 1 to 6 parameters

must not be set to RUN/STOP.

This parameter starts and stops the control operation.

When FLUN (RUN) is selected, control is started. When 5£aF (STOP) is selected, control is
stopped. The STOP indicator will light when control is stopped.

Operation T he default is L.

This parameter will not be displayed if an event input is set to “RUN/STOP.”
See
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6 Parameters

F”_ - 1' Alarm Value 1

F”_ 'E’ Alarm Value 2

Al -3 Alarm Value 3

F”_ - "f Alarm Value 4

Alarm 1 to alarm 4 must be assigned.
The Alarm 1 to 4 Type parameters must not be set
to0,1,4,5,or 12.

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

Setting range Unit Default
-1999 to 9999 EU 0
MV Alarms
Setting range Unit Default
-199.9 10 999.9 % 0.0
® Related Parameters
% Input Type (Initial Setting Level): Page 6-43

Scaling Upper Limit, Scaling Lower Limit (Initial Setting Level), and Decimal Point (Initial

Setting Level): Page 6-44

Alarm 1 to 4 Type (Initial Setting Level): Page 6-48

Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-52

Standby Sequence Reset (Advanced Function Setting Level): Page 6-64

Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-65
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-71
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6 Parameters

HL H Alarm Value Upper Limit 1

HL EH Alarm Value Upper Limit 2

HL HH Alarm Value Upper Limit 3

HL YH Alarm Value Upper Limit 4

F’L ”_ Alarm Value Lower Limit 1

F’L EL Alarm Value Lower Limit 2

F’L 31_ Alarm Value Lower Limit 3

F’L "”_ Alarm Value Lower Limit 4

Alarm 1 to alarm 4 must be assigned.
The Alarm 1 to 4 Type parameter must be setto 1,
4,or5.

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.
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.
N Setting range Unit Default
) -1999 to 9999 EU 0
Setting

® Related Parameters

See Input Type (Initial Setting Level): Page 6-43
Scaling Upper Limit, Scaling Lower Limit, and Decimal Point (Initial Setting Level): Page

6-44

Alarm 1 to 4 Type (Initial Setting Level): Page 6-48

Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-52

Standby Sequence Reset (Advanced Function Setting Level): Page 6-64

Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-65
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-71
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6 Parameters

5 MV Monitor (Heating) The MV Display parameter must be set to ON.

This parameter is used to monitor the manipulated variable for the heating control output during opera-
tion.

e During standard control, the manipulated variable is monitored. During heating/cooling
/ control, the manipulated variables on the control output (heating) is monitored.
Funcon ® The default is OFF and the manipulated variable is not displayed.

El Control Monitor range Unit
: Standard -5.0t0 105.0 %
Monitor - -
Heating/cooling 0.0to 105.0 %

® Related Parameters
% MV Display (Advanced Function Setting Level): Page 6-70

_ The control system must be set to heating/cooling
E aln] MV Monitor (Cooling) control.
The MV Display parameter must be set to ON.

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.
Functon ® The default is OFF and the manipulated variable is not displayed.

El Control Monitor range Unit
Heating/cooling 0.0to 105.0 %

Monitor

® Related Parameters
See

_/ Standard or Heating/Cooling (Initial Setting Level): Page 6-46
MV Display (Advanced Function Setting Level): Page 6-70
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6 Parameters

A Position-proportional Model must be used.

v ‘M Valve Opening Monitor The PV/SP Display Selection parameter must not
be set to 4.
e This parameter is used to monitor the valve opening for position-proportional control.
e The valve opening can be monitored if a potentiometer is connected and motor calibration
Function is executed.
El Control Monitor range Unit
Monitor Position-proportional control Measured opening: —10.0 to 110.0 %
Estimated opening™: 0.0 to 100.0 %

* You can use this selection only with the ESEC-PR[-8[ 1] or ESAC-PRLI-8[ 1.
(The Digital Controller must be manufactured in August 2014 or later (version 2.2 or higher).)

® Related Parameters
% Motor Calibration (Initial Setting Level): Page 6-59
PV/SP Display Selection (Advanced Function Setting Level): Page 6-92

leaa uonesado ¢€-9
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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

Operation
Level

I:I Control in progress

Adjustment
Level

Press the
(©) 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.
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.
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6 Parameters

I Adjustment Level |
Page Page Page
! A4, ! Adjustment - Manual 115 E | Work Bit 1 OFF
L Adu Level Display 20 6-26 Reset Value mie EEVN 000 | 6-37
[ 000
6-26 Hysteresis Work Bit 2 ON
(Heating) Delay i)
AT Execute/ - - Hysteresis Work Bit 2 OFF
Cancel 6-20 6-26 (Cooling) Delay 6]
Communications| g _ 1| Soak Time Work Bit 3 ON
Writing 6-26 1000 PEEWA 000 |
SP Mode [l 6-26 Wait Band Work Bit 3 OFF
- - 7
000 Delay iy |6
Heater Current 1| /_ Process Value _ MV at Stop Work Bit 4 ON
Value Monitor Input Shift 6-27 Delay [olsle]
Heater Burnout glrocess Value MV at PV Error \[I)Volrk TAGEE
Detection 1 ope EEY 000 |
Coefficient [sJole] 000
Heater Current 2| _ Remote SP _ SP Ramp Work Bit 5 ON
Value Monitor ] Input Shift m Set Value Delay m o
000 &
Heater Burnout 6-23 Remote SP 6-28 SP Ramp Work Bit 5 OFF E
Detection 2 Input Slope Fall Value o] Delay i) =
Coefficient [Slelo] o
Leakage . Work Bit 6 ON 3
Current 1 Proportional Del g
Monitor Band CEVA 000 | ;
(1]
HS Alarm 1 6-24 Integral Time 6-28 \éveolg;Bit 6 OFF i
Leakage N Derivative Time | §- MV Change Work Bit 7 ON
Current 2 6-25 6-28 Rate Limi?m Delay m
Monitor m
HS Alarm 2 6-25 Proportional 6-29 Position Work Bit 7 OFF
Band (Cooling) Proportional Delay m
Dead Band
_ Integral Time _ Open/Close Work Bit 8 ON
SPo 6-26 (Cooling) 6-29 Hysteresis Delay o]
ivati i Extraction of i
SP 1 R Derivative Time _ Work Bit 8 OFF
6-26 (Cooling) 6-29 Square Root Delay [000]
Low-cut Point
SP2 - Dead Band - W15 M| Work Bit 1 ON Communications
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6 Parameters

l'- F"D‘U' Adjustment Level Display EE

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.

¢ 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
(default: RUN), control must be 2-PID control
(default: ON/OFF), and the Event Input Assignment
parameters must not be set to AT Execute/Cancel.

F’ E AT Execute/Cancel

This parameter executes auto-tuning (AT).

e The MV is forcibly increased and decreased around the set point to find the
[v— characteristics of the control object. From the results, the PID constants are automatically
Function set in the Proportional Band (P), Integral Time (I), and Derivative Time (D) parameters.

e Both 100% AT and 40% AT are supported for AT.

Only 100% autotuning is supported for heating and cooling control or for floating
position-proportional control.

e 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.

e This parameter will not be displayed when either 100% or 40% AT execute/cancel is set
to be executed using an event input.

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 - or At - | to execute
AT. AT cannot be executed when control is stopped or during ON/OFF control.

¢ The TUNE indicator will light during autotuning.

¢ When AT execution ends, the parameter setting automatically returns to oF F.

® Related Parameters

See RUN/STOP (Operation Level): Page 6-13
Proportional Band, Integral Time, and Derivative Time (Adjustment Level): Page 6-28
Proportional Band (Cooling), Integral Time (Cooling), and Derivative Time (Cooling)
(Adjustment Level): Page 6-29
PID ON/OFF (Initial Setting Level): Page 6-45
Heating/Cooling Tuning Method (Advanced Function Setting Level): Page 6-89
Close/Floating (Initial Setting Level): Page 6-59
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Communications must be supported.

The Event Input Assignment 1 to Event Input
Assignment 6 parameters must not be set to
enable/disable communications writing.

EMI'N‘I': Communications Writing

e This parameter enables/disables writing of parameters to the ES5LIC from the host
(personal computer) using communications.
Function ® This parameter is not displayed if the Event Input Assignment 1 to Event Input
Assignment 6 parameters are set to enable/disable communications writing.

-

a Setting range Default
_ ON: Writing enabled OFF
Setting OFF: Writing disabled

e The Communications Writing parameter will be automatically turned ON if the Protocol
Setting parameter is set to component communications, Host Link (FINS)
communications, or the MC Protocol (format 4).

® Related Parameters
% Communications Setting Level: Page 6-96
Protocol Setting, Communications Unit No., Communications Baud Rate,
Communications Data Length, Communications Parity, and Communications Stop Bits

[oAaT Jusunsnlpy -9

There must be a remote SP input.
The ST (self-tuning) parameter must be set to OFF
(default: ON).

5PNd sP Mode [ The Remote SP Enable parameter must be set to
ON (default: OFF).
The Event Input Assignment parameters must not
be set to SP Mode Switch.

This parameter sets the SP mode. In Local SP Mode, the local SP that is set inside the Dig-
/ ital Controller is used as the SP. In Remote SP Mode, the remote SP that is specified with
Functon  an external signal (e.g., 4 to 20 mA) is used as the SP.

Setting range Default
LSP: Local SP and RSP: Remote SP LSP

® Related Parameters
%/ ST (self-tuning) (Initial Setting Level): Page 6-46
Remote SP Enable (Advanced Function Setting Level): Page 6-85
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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 when the heater is ON.
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.

¢ |f 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 6-22
Heater Burnout Detection 2 (Adjustment Level): Page 6-23
HB ON/OFF (Advanced Function Setting Level): Page 6-65
Error Displays L £ i: Page A-17

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.

e The heater burnout alarm is output when the heater current value falls below the setting
of this parameter.
Functon ® 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
0.0 t0 50.0 A 0.0

Setting

® Related Parameters
% Heater Current 1 Value Monitor (Adjustment Level): Page 6-22
Heater Burnout Detection (Advanced Function Setting Level): Page 6-65
Heater Burnout Latch (Advanced Function Setting Level): Page 6-66
Heater Burnout Hysteresis (Advanced Function Setting Level): Page 6-66
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rEa Heater Current 2 Value Monitor HB and HS alarms must be supported (two CTs).
[ 000 | 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 when the heater is ON.
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
0.0 to 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
e If an alarm is output for the Heater Burnout Detection 2 parameter, the No. 1 display will
flash the Heater Current 2 Value Monitor parameter.

® Related Parameters
See/ Heater Burnout Detection 1 (Adjustment Level): Page 6-22
Heater Burnout Detection 2 (Adjustment Level): Page 6-23
Error Displays [ £c: Page A-17

[oAaT Jusunsnlpy -9

H R E’ . m HB and HS alarms must be supported (two CTs).
Heater Burnout Detection 2 The HB ON/OFF parameter must be set to ON.

This parameter sets the current for the heater burnout alarm to be output.

e 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.

Setting range Unit Default
0.0to0 50.0 A 0.0

O

Setting

® Related Parameters
% Heater Current 2 Value Monitor (Adjustment Level): Page 6-23
HB ON/OFF (Advanced Function Setting Level): Page 6-65
Heater Burnout Latch (Advanced Function Setting Level): Page 6-66
Heater Burnout Hysteresis (Advanced Function Setting Level): Page 6-66

E5CIC Digital Temperature Controllers User’s Manual (H174) 6-23



6 Parameters

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.

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 (35 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 6-24
HS Alarm 2 (Adjustment Level): Page 6-25
HS Alarm Use (Advanced Function Setting Level): Page 6-77
Error Displays LLF I: Page A-17

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.

* An HS alarm is output when the leakage current value exceeds the setting of this

/ parameter.

Function ® 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.

A Setting range Unit Default
0.0 t0 50.0 A 50.0

Setting

©® Related Parameters
Leakage Current 1 Monitor (Adjustment Level): Page 6-24
HS Alarm (Advanced Function Setting Level): Page 6-77
HS Alarm Latch (Advanced Function Setting Level): Page 6-78
HS Alarm Hysteresis (Advanced Function Setting Level): Page 6-78

See
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' TR E’ . m HB and HS alarms must be supported (two CTs).
te Leakage Current 2 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.

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 (35 ms or less if the control period is 0.1 or 0.2 s).
El Monitor range Unit
0.0 to 55.0 A
Monitor

e FFFF is displayed when 55.0 A is exceeded.
e If an alarm is output for the HS Alarm 2 parameter, the No. 1 display will flash the
Leakage Current 2 Monitor parameter.

® Related Parameters
% HS Alarm 1 (Adjustment Level): Page 6-24
HS Alarm 2 (Adjustment Level): Page 6-25
HS Alarm Use (Advanced Function Setting Level): Page 6-77
Error Displays LLF: Page A-17

[oAaT Jusunsnlpy -9

HB and HS alarms must be supported (two CTs).
Hac HS Alarm 2 [EECH The HS Alarm Use parameter must be set to ON.

This parameter sets the current for the HS alarm to be output.

* An HS alarm is output when the leakage current value exceeds the setting of this

/ parameter.

Function ® 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
0.0t0 50.0 A 50.0

Setting

® Related Parameters
% Leakage Current 2 Monitor (Adjustment Level): Page 6-25
HS Alarm Use (Advanced Function Setting Level): Page 6-77
HS Alarm Latch (Advanced Function Setting Level): Page 6-78
HS Alarm Hysteresis (Advanced Function Setting Level): Page 6-78
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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 6 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 6-43

Event Input Assignment (Initial Setting Level): Page 6-57

Number of Multi-SP Points (Advanced Function Setting Level): Page 6-63

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
See Input Type (Initial Setting Level): Page 6-43

al Y]
L ’“l'? ": Process Value Slope Coefficient m

[oAaT Jusunsnlpy -9

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 to 9.999 1.000
Setting

There must be a remote SP input.

The ST (self-tuning) parameter must be set to OFF
R55 Remote SP Input Shift XS (default: ON).

The Remote SP Enable parameter must be set to

ON (default: OFF).

This parameter sets a compensation value to add to the remote SP input to compensate it.
The compensated value is displayed as the process value and used in control.

Function
a Setting range Unit Default
_ Temperature input: —199.9 to 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 6-43
ST (self-tuning) (Initial Setting Level): Page 6-46
Remote SP Enable (Advanced Function Setting Level): Page 6-85
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There must be a remote SP input.

The ST (self-tuning) parameter must be set to OFF

(default: ON).

m The Remote SP Enable parameter must be set to
ON (default: OFF).

Remote SP Input Slope Coefficient

RSRE

This parameter sets a factor to apply to the remote SP input to compensate it. The resulting
value is displayed as the remote SP input value and used in control.

Function
a Setting range Default
0.001 t0 9.999 1.000
Setting

® Related Parameters
% ST (self-tuning) (Initial Setting Level): Page 6-46
Remote SP Enable (Advanced Function Setting Level): Page 6-85

P Proportional Band
:: Integral Time The control must be set to 2-PID control.
d Derivative Time

These parameters set PID control constants. PID constants are automatically set when AT or ST is

executed.
P Refers to control in which the MV is proportional to the deviation (control error).
M action:
Setting | Refers to a control action that is proportional to the time integral of the deviation.

action:  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.

D Refers to a control action that is proportional to the time derivative of the control

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 or °F 8.0
Setting Band Analog input %FS 10.0
Integral Time * | Integral/ Standard, heating/cooling, or | 0 to 9999 Seconds 233
Derivative close position-proportional
Time Unitof | control
1s Floating position-proportional | 1 to 9999
control
Integral/ Standard, heating/cooling, or | 0.0t0999.9 | Seconds 233.0
Derivative close position-proportional
Time Unitof | control
0.1s Floating position-proportional | 0.1 to 999.9
control
Derivative Integral/Derivative Time Unit of 1 s 0 to 9999 Seconds 40
Time * Integral/Derivative Time Unit of 0.1 s 0.0t0999.9 | 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

[oAaT Jusunsnlpy -9

% AT Execute/Cancel (Adjustment Level): Page 6-20
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-67
E ‘P Proportional Band (Cooling)
r_- . . The control must be set to heating/cooling control
L~L Integral Time (Cooling) and 2-PID control.
E ‘d Derivative Time (Cooling)
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 or ST is
Function  €xecuted.
) Parameter Setting range Unit Default
) Proportional Band | Temperature input 0.1 t0 999.9 °C or °F 8.0
Seting (Gooling) Analog input %FS 10.0
Integral Time Integral/Derivative 0 to 9999 Seconds 233
(Cooling) * Time Unitof 1 s
Integral/Derivative 0.0 t0 999.9 Seconds 233.0
Time Unitof 0.1 s
Derivative Time Integral/Derivative 0 to 9999 Seconds 40
(Cooling)* Time Unitof 1 s
Integral/Derivative 0.0 t0999.9 Seconds 40.0
Time Unit of 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.
® Related Parameters
See

AT Execute/Cancel (Adjustment Level): Page 6-20

Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-67
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The control system must be set to heating/coolin
{-db  DeadBand The oo y 9 g

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 0 centering around the set point
/ for a heating/cooling control.

Function
N Setting range Unit Default
. Temperature input -199.9 t0 999.9 °C or °F 0.0
setina Analog input ~19.99 to 99.99 %FS 0.00

The control must be standard control or 2-PID
control and the Integral Time parameter must be
set to 0. The Integral Time parameter must also be
set to 0 for a Position-proportional Model.

EF - F Manual Reset Value

e This parameter sets the required manipulated variable to remove offset during
/ stabilization of P or PD control.

Function
a Setting range Unit Default
0.0to 100.0 % 50.0
Setting
® Related Parameters
See

_/ Integral Time (Adjustment Level): Page 6-28
PID ON/OFF (Initial Setting Level): Page 6-45
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HY S Hysteresis (Heating) The control must be ON/OFF control.
r Hysteresis ( Cooling) For the Hysteresis (Cooling) parameter, the control
LHYS y 9 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)
[w_ parameter cannot be used.
Functon ® 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 0.1t0999.9 °Cor °F 1.0
Setting (Heating) Analog input 0.01 t0 99.99 %FS 0.10
Hysteresis Temperature input 0.110999.9 °C or °F 1.0
(Cooling) Analog input 0.01 to 99.99 %FS 0.10

® Related Parameters

E/ PID ON/OFF (Initial Setting Level): Page 6-45
Standard or Heating/Cooling (Initial Setting Level): Page 6-46

The Program Pattern parameter must not be set to

50fl soak Time EE OFF.

e This parameter sets the time for the control operation when using the simple program

function.
Function
a Setting range Unit Unit
1t0 9999 s, min, or h 1
Setting

* Seconds is supported only by the E5DC, E5DC-B, and E5GC. (The E5DC must be
manufactured in July 2014 or later (version 2.2 or higher).)

® Related Parameters
% Program Start (Operation Level): Page 6-12
Soak Time Remain (Operation Level): Page 6-13
Wait Band (Adjustment Level): Page 6-32
Program Pattern (Initial Setting Level): Page 6-47
Soak Time Unit (Advanced Function Setting Level): Page 6-84
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6 Parameters

e _ The Program Pattern parameter must not be set to
W’: b Wait Band m OFF.

e 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 6-12
Soak Time Remain (Operation Level): Page 6-13
Soak Time (Adjustment Level): Page 6-31
Program Pattern (Initial Setting Level): Page 6-47
Soak Time Unit (Advanced Function Setting Level): Page 6-84

The control must be set to 2-PID control or a
M/ _ Position-proportional Model must be used.
V-5 MV at Stop [ECEN The MV at Stop and Error Addition parameter must
be ON.

e This parameter sets the MV to use when the RUN/STOP status changes from RUN to

[  sTor.

Function
a Control method Setting range Unit | Default
Standard control -5.0t0 105.0 % 0.0
Setting

Close position-proportional control with the Direct Setting
of Position-proportional MV parameter set to ON

Heating/cooling control -105.0 to 105.0
Floating position-proportional control or the Direct Setting | CLOS, HOLD, or | None | HOLD
of Position-proportional MV parameter set to OFF OPEN

® Related Parameters
% RUN/STOP (Operation Level): Page 6-13
MV at Stop and Error Addition (Advanced Function Setting Level): Page 6-74
Close/Floating (Initial Setting Level): Page 6-59
Direct Setting of Position Proportional MV (Advanced Function Setting Level): Page 6-88
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The control must be set to 2-PID control or a
Position-proportional Model must be used.

My -E =a
MV at PV Error The MV at Stop and Error Addition parameter must
be ON.
¢ This parameter sets the MV to use when an input error occurs.
Function
) Control method Setting range Unit | Default
Setting Standard control -5.0 to 105.0 % 0.0

Close position-proportional control with the Direct Setting
of Position-proportional MV parameter set to ON

Heating/cooling control -105.0to 105.0
Floating position-proportional control or the Direct Setting | CLOS, HOLD, or | None | HOLD
of Position-proportional MV parameter set to OFF OPEN

® Related Parameters
% MV at Stop and Error Addition (Advanced Function Setting Level): Page 6-74
Close/Floating (Initial Setting Level): Page 6-59
Direct Setting of Position Proportional MV (Advanced Function Setting Level): Page 6-88

[oAaT Jusunsnlpy -9

SPP’: SP Ramp Set Value
The ST (self-tuning) parameter must be set to OFF

(default: ON).

SPRL  sp Ramp Fall vaiue EEH

e These parameters set the rate of change during SP ramp operation. They set the
I~— maximum permissible change width per unit of time as the SP ramp set value and the SP
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.

) Parameter Setting range Unit Default
_ SP Ramp Set Value | OFF or 110 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 to 9,999

® Related Parameters
See ST (self-tuning) (Initial Setting Level): Page 6-46
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ol -H MV Upper Limit The control must be set to 2-PID control.

The ST parameter must be set to OFF.
_ A Position-proportional Model must be set to close
n[_ 'L MV Lower Limit control.

e 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
M
Setting Control method Setting range Unit Default
Standard control MV lower limit + 0.1 to 105.0 % 100.0
Close position-proportional control
Heating/cooling control 0.0to 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 control —-5.0 to MV upper limit — 0.1 % 0.0
Close position-proportional control
Heating/cooling control -105.0t0 0.0 -100.0

©® Related Parameters
% PID ON/OFF (Initial Setting Level): Page 6-45
ST (Initial Setting Level): Page 6-46
Close/Floating (Initial Setting Level): Page 6-59
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oRl L m 2-PID control must be used.
L MV Change Rate Limit The ST parameter must be set to OFF.

* 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
e During ST execution (Cannot be set when ST is ON.)
* During AT execution
e During ON/OFF control
e While stopped (MV output during STOP)
¢ During MV output when error occurs

2]

a Setting range Unit Default :

0.0to 100.0 Y%l's 0.0 %

Setting 7}

3

® Related Parameters 3

-

See Proportional Band (Adjustment Level): Page 6-28 2
db Position Proportional Dead Band A Position-proportional Model must be used.

e When the difference between the MV and the valve opening is within the value that is set
/ for the Position Proportional Dead Band, opening or closing the valve will be stopped to

Function prevent the valve from deteriorating.
a Setting range Unit Default
_ Close control: 0.1 to 10.0 % 4.0
Setting Floating control: 0.1 to 10.0 % 2.0

® Related Parameters
See Open/Close Hysteresis (Adjustment Level): Page 6-36
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5 E 'H Open/Close Hysteresis A Position-proportional Model must be used.

e The Open/Close Hysteresis parameter is used to shift the ON and OFF points for the
/ open output and close output to prevent output chattering.

Function
a Setting range Unit Default
0.11020.0 % 0.8
Setting
® Related Parameters
% Position Proportional Dead Band (Adjustment Level): Page 6-35
n Extraction of Square Root Low-cut The input type must be an analog input, and the
5 LVF P Extraction of Square Root Enable parameter must
Point (8

be set to ON.

¢ 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 f---------=--=--=s-mmommommoomeoe oo as
100% FS

Extraction of square
/ root low-cut point

0 100% FS

Argument 1 (input data)

a Setting range Unit Default
0.0 to 100.0 % 0.0

Setting

® Related Parameters
E Extraction of Square Root Enable (Initial Setting Level): Page 6-60
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14 g Y|
W { to BaN i
" - 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 XM
* 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 999 Seconds 0
Setting
® Related Parameters
% Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-82

[oAaT Jusunsnlpy -9

Communications must be supported.
Pl'_ EM 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 escc

Functon ® If 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: 2333 ---

Setting Error: [.ERR

Also refer to the E5/ /C Digital Controllers Communications Manual (Cat. No. H175) for
information on communications.
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6-5 Monitor/Setting Item Level [(ild]

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
Level Level
Press the (@) Key
____________ forlessthants. ..
©“Key | Monitor/Setting @ Key
Item Level

|:| Control in progress

The PF Setting parameter must be set to PFDP, and

P F D' l' to 5 Monitor/Setting ltem Display 1 to 5 the Monitor/Setting Iltem 1 to 5 parameters must not

be set to OFF.

* 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 ltem 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.

"1

2

Set value

Setting

Remarks
Monitor/Setting Display

Disabled

PV/SP/Multi-SP

Can be set. (SP)™

2 PV/SP/MV (valve opening for Can be set. (SP)"
Position-proportional Models)

3 PV/SP /Soak time remain Can be set. (SP)"!

4 Proportional band (P) Can be set. P

5 Integral time (1) Can be set. C

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. AL 2H

12 Alarm value lower limit 2 Can be set. ALl

13 Alarm value 3 Can be set. AL-4

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. AL-Y

17 Alarm value upper limit 4 Can be set. ALYH

18 Alarm value lower limit 4 Can be set. ALHL

19 PV/SP/Internal SP Can be set. (SP)” -

20 PV/SP/Alarm Value 172 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. L-d
With the ESCC, E5CC-U, E5CC-B, E5DC, E5DC-B, or E5GC, only the PV and SP can be

displayed.

The Alarm Value 1 parameter is displayed even if the Alarm 1 Type parameter is set for no
alarm. However, any value that is set is not valid.
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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.
Power ON

.....................................

Operation Adjustment '
Level Level )

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

Press the (@) Key for less than 1 s.
Press the € Key for (2 ) Press the & Key
at least 1 s or the @ — wiL_ Press the (©) Key for at -
H-M e ; for at least 1 s.
Key for at least 1 s. 1 least 1 s; display will flash.
Press the (&) Key for
at least 3 s.

J

Manual Control Level |¥

*Here, the PF Setting parameter is set to A-M.
To move from the operation level to the manual control
level, hold the (@) Key down for at least three seconds
with the Auto/Manual Switch parameter displayed.

To move from any of the levels within the dotted line,
press the &9 Key for at least one seconds. (However,
the PF Setting parameter must be set to A-M.)

For details on the setting method, refer to 5-12 Performing Manual Control.

|oAa7 [043U0) [enuel 9-9

e The MANU indicator will light during manual control.
e It 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 manual control level display appears as shown below.

E5CC, E5CC-U, E5CC-B,

Function E5EC, E5EC-B, or ES5AC E5DC-B, or ESDC E5GC
hr
L
g ac
i L —
i 50
PV/SP/Manual MV PV/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-7 Sensor Input Setting Range, Indication Range, Con-

trol Range.)
Set point SP lower limit to SP upper limit EU
Setting range Unit
MV (Manual MV) Standard control -5.0t0 105.0"1 %
Heating/cooling control ~105.0 to 105.0""

Close position-proportional con- | _105.0 to 105.0"
trol with the Direct Setting of
Position-proportional MV param-
eter set to ON

Position-proportional control 2
(floating position-proportional
control or the Direct Setting of
Position-proportional MV param-
eter set to OFF)

*1  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.

*2  If you display the Valve Opening Monitor parameter, the open output is turned ON if you press
the Up Key and the close output is turned ON if you press the Down Key.

® Related Parameters
See

_/ 5-12 Performing Manual Control: Page 5-32
Standard or Heating/Cooling (Initial Setting Level): Page 6-46
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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.

@POWH oN To move from the Operation Level or Adjustment
____________________________________ Level to the Initial Setting Level, press the © Key
y B for at least three seconds with any parameter dis-
Operati Adjustment : .
e [—— "leve | played except for the Auto/Manual Switch parame-
Y Press the ©) Key : ter.
less than 1 s. L . i . .
B [ T * The Initial Setting Level is not displayed when the
Press the @ L - . . .
Press the | Key for at ::q Press the © Key Initial Setting/Communications Protect parameter
S) Ke! t1s; — — . .
forat display wil gl foratleast3s. is set to 2. It can be used when the Initial
least1s. | flash. . . . .
e Setting/Communications Protect parameter is set
Initial Setting : Control in progress toOor1.
Lovel [ Control stopped e 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.

oA Bumes emiu -9
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LN-E

Input Type

* The Input Type parameter is used to set the input type.
I * When this parameter is changed, the set point limiter is changed to the defaults. If the

Function

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.

N Input type S(?rfsor. Set value Tempel:attxre Temper_att:re
Setting specification range in °C range in °F
0 —200 to 850 -300 to 1500
Resistance Pt100 1 —-199.9 to 500.0 -199.9 to 900.0 o
2 0.0t0 100.0 0.0t0 210.0 ~
thermometer =
JPH100 3 —199.9 to 500.0 —199.9 to 900.0 2
4 0.0t0 100.0 0.0t0 210.0 3
< ISNEeEInN 200 to 1300 ~300 to 2300 1
6 —20.0 to 500.0 0.0 to 900.0 a
J 7 —100 to 850 -100 to 1500 E
8 —20.0 to 400.0 0.0 to 750.0 e
T 9 —200 to 400 —-300 to 700
10 -199.9 to 400.0 -199.9 to 700.0
E 11 —200 to 600 —-300 to 1100
Thermocouple L 12 —100 to 850 —100 to 1500
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 18 100 to 1800 300 to 3200
C/w 19 0 to 2300 0 to 3200
PLII 20 0 to 1300 0 to 2300
10 to 70°C 21 0to 90 0to 190
Temp;gﬁ:zdSensor 60 to 120°C 22 0to 120 0 to 240
ES1B 115 to 165°C 23 0to 165 0 to 320
140 to 260°C 24 0 to 260 0 to 500
Current input 410 20 mA 25 One of t.he following ranges according to
0to 20 mA 26 the scaling:
1t05V 27 -1999 to 9999
. Oto5V 28 —-199.9 t0 999.9
Voltage input 0010V 29 ~19.99 t0 99.99
010 50 mv* 30 —1.999 to 9.999

*  This range can be used only for E5CC-U Digital Controllers and only if they are manufactured i
May 2014 or later (version 2.2 or higher).

® Related Parameters

Temperature Unit (Initial Setting Level): Page 6-44
Set Point Upper Limit and Set Point Lower Limit (initial Setting Level): Page 6-45

See
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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
M
. 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
See Input Type (Initial Setting Level): Page 6-43
d - U Temperature Unit The input type must be set for a temperature input.
¢ Set the temperature input unit to either °C or °F.
Function
N Setting range Default
. o . 0 r
Setting L. C, F. F L
* The temperature unit is not displayed by the ESDC and E5DC-B.
® Related Parameters
% Input Type (Initial Setting Level): Page 6-43
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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 6-43
Temperature Unit (Initial Setting Level): Page 6-44

CNEL PID ON/OFF A Standard Model must be used.

<

e This parameter selects 2-PID control or ON/OFF control.
e The auto-tuning and self-tuning functions can be used in 2-PID control.

Function
a Setting range Default
PCd: 2-PID, aNaF: ON/OFF alaf
Setting

® Related Parameters
% AT Execute/Cancel (Adjustment Level): Page 6-20
Manual Reset Value (Adjustment Level): Page 6-30
Hysteresis (Heating) and Hysteresis (Cooling) (Adjustment Level): Page 6-31
ST Stable Range (Advanced Function Setting Level): Page 6-67
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5 = HE Standard or Heating/Cooling A Standard Model must be used.

* This parameter selects standard control or heating/cooling control.
[v— ¢ If heating/cooling control is selected for the ESCC, E5CC-B, E5CC-U, E5DC, or ES5DC-B
Function when there is only one control output, the auxiliary output 2 terminal is assigned as the
control output for cooling. (If the Digital Controller has only one auxiliary output, an output
is not automatically allocated for the control output for cooling.)
¢ If heating/cooling control is selected for the ESEC, ESEC-B, or ESAC when there is only
one control output, the auxiliary output 4 terminal is assigned as the control output for
cooling. (If the Digital Controller has only two auxiliary outputs, auxiliary output 2 is
allocated as the control output for cooling.)
¢ When heating/cooling control is selected for the ESGC, auxiliary output 1 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 SEN

Setting

©® Related Parameters
% MV Monitor (Heating) (Operation Level): Page 6-16
MV Monitor (Cooling) (Operation Level): Page 6-16
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 6-47
Control Output 1 and 2 Assignment (Advanced Function Setting Level): Page 6-81
Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-82

The control must be set to a temperature input,

St ST (self-tuning) standard control, and 2-PID control.

e The ST (self-tuning) function executes tuning from the start of program execution to
calculate PID constants matched to the control target. When the ST function is in
Function operation, be sure to turn ON the power supply of the load connected to the control output
simultaneously with or before starting E5[IC operation.
¢ Auto-tuning can be started during self-tuning.

a Setting range Default
of F: ST function OFF, aN: ST function ON ol

Setting

©® Related Parameters
% Input Type (Initial Setting Level): Page 6-43
PID ON/OFF (Initial Setting Level): Page 6-45
ST Stable Range (Advanced Function Setting Level): Page 6-67
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PERN

Program Pattern m

This parameter sets the type of control when using the simple program function.

Function

O

Setting

If the program pattern is set to oF F, the simple program will not operate.

If the program pattern is set to 5t aF, the RUN/STOP status will change to STOP after the
soak time has expired. If the program pattern is set to LMk, control will continue in RUN
status after the soak time has expired.

Setting range Default
aff Simple program function turned OFF off
SkaP | Go to STOP mode at end of program.
CaN Continue in RUN mode at end of program.

® Related Parameters

See

Program Start (Operation Level): Page 6-12

Soak Time Remain (Operation Level): Page 6-13

RUN/STOP (Operation Level) : Page 6-13

Soak Time (Adjustment Level): Page 6-31

Wait Band (Adjustment Level): Page 6-32

Soak Time Unit (Advanced Function Setting Level): Page 6-84

LP
L-LP

The cooling control output and heating control
output must be assigned to relay or voltage
Control Period (Heating) outputs (for driving SSR).
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.

r~

Function b

O

Setting

These parameters set the output periods. Set the control periods taking the control
characteristics and the electrical life of the relay into consideration.

For standard control, use the Control Period (Heating) parameter. The Control Period
(Cooling) parameter cannot be used.

When the heating control output is a current output, the Control Period (Heating)
parameter cannot be used.

For heating/cooling control, the control period can be set independently for heating and
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.

Parameter name Setting range Unit Default

Control Period 0.1,0.2,0.5,1t0 99 Seconds | 20 for relay output

(Heating) 2 for voltage output (for driving
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

See

PID ON/OFF (Initial Setting Level): Page 6-45
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D-P E v Direct/Reverse Operation

¢ "Direct operation" refers to control where the manipulated variable is increased when the

/ 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
[w_ the Initial Setting Level.
Funcion ® The alarms that can be set are listed in the following table.
e You can use an LBA (12) only for alarm 1. You cannot use an LBA on a
Position-proportional Model.
¢ 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 (Assigning Control Outputs Is Not Supported
for Position-proportional Models.).)

Alarm output operation

v::: e 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 on =L | H|[+= *2 Set the upward deviation in
lower-limit™! OFF :I_l_l:pv the set point for the alarm

5 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 —>| X I: oN —| X | Set the upward deviation in
OFF 5 PV | OFF PV | 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.

SP
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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’ . lower-limit alarm (1). © El

(Y

6 Upper-limit with oN —| X | oN —| X | A standby sequence is §

standby sequence | OFF 5 PV | OFF ss PV | added to the upper-limit %
alarm (2). ® 2

7 Lower-limit with oN —>| X |+ ON —>| X |+ A standby sequence is %
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
SEF l— MV 8EF MV manipulated variable (MV)
is higher than the alarm
Heating/Cooling Heating/Cooling value (X).
Control (Heating Control (Heating
MV) MV)
on X Always ON
OFF MV
0
17 MV absolute-value | Standard Control Standard Control This alarm type turns ON
lower-limit alarm™ = - X the alarm when the
o ! w | oF _| (|) wmv | manipulated variable (MV)
is lower than the alarm
Heating/Cooling Heating/Cooling value (X).
Control (Cooling Control (Cooling
MV) MV)
on X Always ON
OFF MV
0
18 RSP absolute-val*ue on |_ X = on —-x - This alarm type turns ON
upper-limit alarm 10 | oFF . RSP | OFF RSP the alarm when the remote
000 SP (RSP) is higher than the
alarm value (X).
19 RSP absolute-value on — X = on _r_ X _,| This alarm type turns ON
lower-limit alarm™10 | oFF RSP | OFF RSP the alarm when the remote
000 SP (RSP) is lower than the
alarm value (X).
*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)
H<0,L<O
| [ | |
L HSP SP L H H SP L
H<O0,L>0 H>0,L<0 b H<0,L>0
H < IL| HI > IL| _l | H| > L]
H L SP
H>0,L<0
| | Hl <L
SP H L
*3 Set value: 4 (Upper- and lower-limit range)
Case 1 Case 2 Case 3 (Always OFF)
I I |— H<0,L<0
| | N 1
L HSP SP L H H SP L
H<0,L>0 H>0,L<0 —l H|T4|O’>L||_>|o
Ml <IL HI > 1L | ’
H L SP
H>0,L<0
H HI < L]

*4

:

SP H

Set value: 5 (Upper- and lower-limit alarm with standby sequence)
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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.

*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 6-64 for information on the operation of the standby
sequence.

*7 Refer to 5-11-1 Loop Burnout Alarm (LBA).

*8 Refer to PV Change Rate Alarm on page 4-36.

*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.

*10 This value is displayed only when a remote SP input is used. It functions in both Local SP Mode and
Remote SP Mode.

® Related Parameters
ﬁ Alarm Value 1 to 4 (Operation Level): Page 6-14
Alarm Value Upper Limit 1 to 4 and Alarm Value Lower Limit 1 to 4 (Operation Level):
Page 6-15
Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-52
Standby Sequence Reset (Advanced Function Setting Level): Page 6-64
Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-65
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-71

oA Bumes emiu -9
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ALHZ

ALH3

ALHY

Alarm 1 must be assigned.

Alarm 1 Hysteresis The alarm 1 type must not be 0, 12, or 13.

Alarm 2 must be assigned.

Alarm 2 Hysteresis The alarm 2 type must not be 0, 12, or 13.

Alarm 3 must be assigned.

Alarm 3 Hysteresis The alarm 3 type must not be 0, 12, or 13.

Alarm 4 must be assigned.

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
M
_ Setting range Unit Default
Setting Temperature input 0.110999.9 °C or°F 0.2
Analog input 0.01 to 99.99 %FS 0.02
MV Alarms
Setting range Unit Unit
0.01 t0 99.99 % 0.50
® Related Parameters
See

Alarm Value 1 to 4 (Operation Level): Page 6-14

Alarm Value Upper Limit 1 to 4 and Alarm Value Lower Limit 1 to 4 (Operation Level):
Page 6-15

Alarm 1 to 4 Type (Initial Setting Level): Page 6-48

Standby Sequence Reset (Advanced Function Setting Level): Page 6-64

Auxiliary Output 1 to 4 Open in Alarm (Advanced Function Setting Level): Page 6-65
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.

a5t Control Output 2 Signal [ Control output 2 must be a linear current output.

These parameters set the output signal for linear current outputs.
/ * Select 4 to 20 mA or 0 to 20 mA for the signal.

Function
a Setting range Default
' 4-20: 4 to 20mA y-20
Setting 7-20: 0 to 20mA .
2]
5
ERSE Transfer Output Signal [XSdl There must be a transfer output. 5
%_".
7
e
This parameter sets the output signal for the transfer output. 2
/ * Select4to20mAori1to5V. =
<
Function ©
a Setting range Default
H-20: 4 to 20mA an
Setting I-5/:1t05V et
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ER-L Transfer Output Type [JXl There must be a transfer output.

¢ This parameter sets the transfer output type.

Function
a Transfer output type Default
5 OFF aofF afFF
etting "
Set point ! 5F
Set point during SP ramp SP-M
PV Py
MV (heating) "2 e
MV (cooling) " L=ty
Valve opening y-M
*1  The remote SP will be output while the SP Mode parameter is set to the Remote SP Mode.
*2  This function can be set for a Position-proportional Model, but the setting will be disabled.
*3  This function can be set for standard control or for a Position-proportional Model, but the setting
will be disabled.
*4  This setting is displayed only for a Position-proportional Model.
® Related Parameter
%/ Transfer Output Upper Limit and Transfer Output Lower Limit (Initial Setting Level): Page

6-55
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ER-H

Transfer Output Upper Limit m
There must be a transfer output.
The transfer output type must not be set to OFF.

ER-L

Transfer Output Lower Limit m

e This parameter sets the upper and lower limit values of transfer outputs.

Function
) Default
Transfer . Transfer Transfer .
Setting output type SEUME output lower output upper Unit
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 2
during SP 5
ramp =
PV Temperature | Input setting range | Input setting Input setting é
input lower limit to input | range lower limit | range upper %
setting range upper limit Q
limit o
Analog input | Analog scaling Scaling lower Scaling upper e
lower limit to analog | limit limit
scaling upper limit
MV Standard -5.0to 105.0 0.0 100.0 %
(heating)? | Heating/ 0.0 to 105.0
Mv | cooling
(cooling)
Valve Position- -10.0t0 110.0
opening* proportional
*1  The remote SP will be output while the SP Mode parameter is set to the Remote SP Mode.
*2  This function can be set for a Position-proportional Model, but the setting will be disabled.
*3  This function can be set for standard control or for a Position-proportional Model, but the setting
will be disabled.
*4  This setting is displayed only for a Position-proportional Model.
® Related Parameter
See

Transfer Output Type (Initial Setting Level): Page 6-54
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Limit

Limit

Simple Transfer Output 1 Upper

Simple Transfer Output 1 Lower

E5CC-U, E5DC, E5DC-B, or E5GC only.

There must be a linear current output.

The Control Output 1 Assignment parameter must
specify the simple transfer SP, simple transfer
ramp SP, simple transfer PV, simple transfer MV
(heating), or simple transfer MV (cooling).

Function

|

Setting

See

¢ This parameter sets the upper and lower limit values for simple transfer output 1.

¢ You can use this parameter only for the ESCC-U, E5DC, E5DC-B, or E5GC.
The E5CC-U must be manufactured in May 2014 or later (version 2.2 or higher) and the
E5DC must be manufactured in July 2014 or later (version 2.2 or higher).

Default
Transfer . Transfer Transfer .
Setting range Unit
output type output lower output upper
limit limit

Simple SP lower limit to SP upper limit SP lower limit SP upper limit EU
transfer SP
Simple SP lower limit to SP upper limit
transfer
ramp SP
Simple Temperature | Input setting range | Input setting Input setting
transfer PV | 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
Simple Standard -5.0t0 105.0 0.0 100.0 %
transfer MV | Heating/ 0.0to 105.0
(heating) cooling
Simple
transfer MV

*  This function can be set for standard control, but the setting will be disabled.

® Related Parameter
Control Output 1 Assignment (Advanced Function Setting Level): Page 6-81
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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

EV-5 Event Input Assignment 5 [S5d

El'/ - E Event Input Assignment 6 m

Program Start

Invert Direct/Reverse Operation
SP Mode Switch

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

P

4

¢ The following functions can be assigned to event inputs 1 to 6. %
RUN/STOP é

Function Auto/Manual Switch =
5

8

e Default:  Event Input Assignment 1:  M5P0
Event Input Assignment2:  StaF
Event Input Assignment 3:  NalNE
Event Input Assignment 4:  NoNE
Event Input Assignment 5:  NoNE
Event Input Assignment 6:  NaNE

¢ Do not assign the same function to more than one event input.
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O

Setting

See

*1

2
*3

*4

*5

Setting Function
NaNE None
StaFf RUN/STOP
MANL Auto/Manual
PRAE Program Start™!
df'5 Invert Direct/Reverse Operation
RGP SP Mode Switch™2
AE-2 100% AT Execute/Cancel
AL- 40% AT Execute/Cancel 3
WEPE Setting Change Enable/Disable
L Communications Writing Enable/Disable ™
LARE Alarm Latch Cancel
MaPd Multi-SP No. Switching Bit 0"
MaF Multi-SP No. Switching Bit 1"
MaPc Multi-SP No. Switching Bit 2"

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 only for a Digital Controller that supports a remote SP.

This function can be set for heating/cooling control or for floating control for
Position-proportional Models, but the setting will be disabled.

This function can be set only for a Digital Controller that supports communications. Also, if a
work bit is selected as the event input data, you cannot select communications writing
enable/disable.

The following table shows the relationships between the ON/OFF status of multi-SP number
switching bits 0 to 2 and the set point.

Selected set point Multi-SP No. switching bits

Bit 0 Bit 1 Bit 2
SPO OFF OFF OFF
SP 1 ON OFF OFF
SP2 OFF ON OFF
SP 3 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 6-26
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LLFL

Close/Floating A Position-proportional Model must be used.

r~

* The Close/Floating parameter is used to set the control method for a
Position-proportional Model.

Function
) Setting range Default
' FLak: Floating control Flat
Setting L1455 Close control
y Mol Valve Opening Monitor Floating control must be used

Selection EMY (Position-proportional Model).

Function

O

Setting

Select the value to monitor for the valve opening.

If you select the measured opening, the valve opening that was measured with a
potentiometer is displayed.

If you select the estimated opening, the valve opening estimated by the Digital Controller
is displayed.

You can use this parameter only with the ESEC-PR[I-8L11 or ESAC-PRLI-8[1L1. (The
Digital Controller must be manufactured in August 2014 or later (version 2.2 or higher).)

Default
MEAS

Setting range
MEAS: Measured opening
ESTM: Estimated opening

EFH_ b Motor Calibration

A Position-proportional Model must be used.

r~

Function

Operation

See

E5CIC Digital Temperature Controllers User’s Manual (H174)

The Motor Calibration parameter is used to calibrate the valve position and automatically
set the travel time from completely open to completely closed. You can then check the valve
opening with the Valve Opening Monitor parameter.

If you set the Motor Calibration parameter to ON, the valve will open completely and close
completely, and then the setting of the parameter will change to OFF when the measure-
ment has been completed. “ERR” will be displayed if any of the following errors occurs dur-
ing execution. If an error occurs, check the wiring and other factors and execute motor
calibration again.
* The potentiometer input value does not change or changes backward between
completely open and completely closed because the wiring is wrong.
¢ The value of the potentiometer input is incorrect because of a broken wire, noise, or other
factor.
* Do not change to any other parameter during calibration.

® Related Parameters
Travel Time (Initial Setting Level): Page 6-60
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M D-b Travel Time

A Position-proportional Model must be used.

The Travel Time parameter is set to the time from when the valve is completely open until it
/ is completely closed. The Travel Time parameter is set automatically when motor calibra-

Functon  tion is performed.

Setting range Unit Default
1 to 999 Seconds 30
Operation
® Related Parameters
% Motor Calibration (Initial Setting Level): Page 6-59
n Extraction of Square Root Enable
Su/‘? An analog input must be supported.

This parameter enables and disables square root extraction.

r~

Function
a Setting range Default
olN: Enabled, oF F: Disabled OFF
Setting
® Related Parameter
E Extraction of Square Root Low-cut Point (Adjustment Level): Page 6-36
’q MD- y 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
See

Initial Setting/Communication Protect (Protect Level): Page 6-4
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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- . A
tial Setting Level. ' Opf;i;';’“ 4 p) Adisment
To be able to enter the password, the Initial Set- Iy %ezz;hfgr s than 1 o ;
ting/Communications Protect parameter in the Pro- IR R E et R E b -
Press the
tect Level must be set to 0.
Press the (? Keyt f1°r
©) Key for | atleast1s |
] . ) at Ieasyt 15| to flash - ‘35 i Press the (©) Key for at @
Moving to Advanced Function Setting the JCl least3s. @
k 1o >
Level
____________________________________ g
1 . N A 4 3
Move from the Operation Level to the Protect : (CRTTE o
Level ' Initial Setting Level «—>| cations J
) ' Setting Level 3
: + Press the ' %"
2 Display the Initial Setting/Communications © Keyforlessthan1s. - A
N N it . %
Protect parameter. E?SS the Paseword input §
Initial Settmg/ ;Ié(:syt f‘lors. set value —169 | | Control in progress l'l;
- r oL | €4—— Communications Protect a | ' o
LLirn Advanced Function Control stopped i
| 4—— Set 0. Default: 1 Setting Level

3 Change the set value to 0.

4 Move from the Protect Level to the
Operation Level to the Initial Setting Level.

5 Display the Move to Advanced Function
Setting Level parameter.

_ Move to Advanced
AMIY <4— Function Setting Level

i €4—— Set -169. Default: 0
6 Change the set value to —169.

7 The Advanced Function Setting Level is
displayed.
LNCE (INIT) will be displayed.

e The parameters in this level can be used when the
Initial Setting/Communications Protect parameter
is setto 0.

e To switch between setting levels, press the ©
Key.

¢ To change set values, press the &) and &) Keys.
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IAdvanced Function Setting Level l

Page

LBA Detection
Time
LBA Level

Page
Minimum Output
ON/OFF Band
PF Setting

Page _l Page
Parameter "
£ Initialization it L | RS

Alarm 2 Latch

Number of
Multi-SP Points

SP Ramp Time Alarm 3 Latch - LBA Band - FF H ! Monitor/Setting
Unit IELRE 000 |
gtandby Alarm 4 Latch Control Output 1 Monitor/Setting
equence Assignment
Reset LEPE 000 |

Auxiliary Output
1 Open in Alarm

Move to Protect 6-72
Level Time
Cold Junction
Compensation
Method

Alarm 1 ON
Delay

Alarm 2 ON
Delay

Alarm 3 ON
Delay

Alarm 4 ON
Delay

Control Output 2
Assignment
Auxiliary Output 1
Assignment
Auxiliary Output 2
Assignment
Auxiliary Output 3 6-82
Assignment
Auxiliary Output 4
Assignment
Integrated Alarm
Assignment

Monitor/Setting
Item 3 8]
Monitor/Setting
LEWE 000 |
PV/SP No. 1

Display Selection

V/SP No. 2
Display Selection
V Display
election

Auxiliary Output
2 Open in Alarm

Auxiliary Output
3 Open in Alarm

Auxiliary Output
4 Open in Alarm

) O

HB ON/OFF

Heater Burnout
Latch

Heater Burnout

Hysteresis Alarm 1 OFF Soak Time Unit $V ??)CImTl
Delay m oint Display
ST Stable
Range Alarm 2 OFF Alarm SP 4 PV Status
Delay Selection [l Display Function
o

Remote SP

LY 000 |

Alarm 3 OFF
Delay
Alarm 4 OFF
Delay

SV Status

Display Function

LCT Cooling

Output Minimum -
ON Time

Integral/Derivative
,| Time Unit

AT Calculated 6-68

Gain m

Remote SP

ZIEREN 000 |

Remote SP

MV at Stop and

Error Addition - Upper limit m
AT Hysteresis m

Auto/Manual Remote SP /] Move to

Sele_qt - Lower limit m Callbratlon Level
Limit Cycle MV Addition
Amplitude m

Manual Output SP Tracking 7

Method [
Input Digital
Filter

PV Dead Band

Manual MV Limit
6

Enable m

Direct Setting of 6-88
Position

Manual MV Initial
Value
HS Alarm Use -

Moving Average
Count

88

FB Moving
Average Count

800

MV Display Proportional MV
HS Alarm Latch PV Rate of
. Change Calculation 6-88
Automatic Period

Display Return
Time

Display

6-70

HS Alarm
Hysteresis

Heating/Cooling
Tuning Method
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LINL 1': Parameter Initialization

¢ This parameter returns all parameter settings to their defaults.
/ e After the initialization, the set value automatically turns OFF.

Function
a Setting range Default
_ aFF:  Initialization is not executed. afF
Setting FACE:  Initializes to the factory settings described in the manual.
2]
&
>
Q
s
The Digital Controller must not have event inputs §
or the Event Input Assignment 1 to Event Input :
MSPU Number of Multi-SP Points Assignment 6 parameters must not be set to =
“Multi-SP No. switching bit 0” to “Multi-SP No. %.
switching bit 2.” 3
-
g‘.
«
This parameter sets the number of Multi-SP points that will be used with key operations E
(none or 2 to 8). e
Function
a Setting range Default
OFF, 210 8 OFF
Setting
SPPU SP Ramp Time Unit The ST parameter must be set to OFF.
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
See

Ramp SP Monitor (Operation Level): 6-10
SP Ramp Set Value and SP Ramp Fall Value (Adjustment Level): Page 6-33
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RESE

Standby Sequence Reset Alarm 1 to 4 type must be 5, 6, 7, 10, or 11.

r~

Function °

Setting

This parameter selects the conditions for enabling reset after the standby sequence of the
alarm has been canceled.

Output is turned OFF when switching to the Initial Setting Level, Communications Setting
Level, Advanced Function Setting Level, or Calibration Level.

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. However, the standby sequence will not be restarted if the
SP is changed with a remote SP.

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) | ------ccoooooo oo

Alarm hysteresis

® Condition A

Alarm  pg s e\ ool only O Standby sequence canceled
! , @ : Standby sequence reset

Alarm output: - T L 0 * -

Condition A 1! N

Alarm output: 1 i ['

Condition B

Setting range Default
fi: Condition A, &: Condition B A

® Related Parameters

See

Alarm 1 to 4 Type (Initial Setting Level): Page 6-48
Alarm 1 to 4 Latch (Advanced Function Setting Level): Page 6-71
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5b /N Auxiliary Output 1 Open in Alarm  Auxiliary output 1 must be assigned.

EbEN Auxiliary Output 2 Open in Alarm  Auxiliary output 2 must be assigned.

5b HN Auxiliary Output 3 Open in Alarm  Auxiliary output 3 must be assigned.

5b "/N Auxiliary Output 4 Open in Alarm  Auxiliary output 4 must be assigned.

* This parameter sets the output status of auxiliary outputs 1 to 4.
Iv- e 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).

l1eAa Builes uonound pasueApy 8-9

Auxiliary output - Operation displa
- funZion i Auxiliary output (gum to sug4)y
Setting Close in ON ON Lit
Alarm OFF OFF Not lit
Openin ON OFF Lit
Alarm OFF ON Not lit
Setting range Default
N-ao: Close in alarm, N-L: Open in alarm N-o

® Related Parameters
See Auxiliary Output 1 to 4 Assignment (Advanced Function Setting Level): Page 6-82

HB and HS alarms must be supported.

A Control Output Assignment or Auxiliary Output
Assignment must be set to a heater alarm or heater
burnout alarm.

HbU HB ON/OFF

e Set to use the heater burnout alarm.

Function
a Setting range Default
oM Enabled, of F: Disabled ol
Setting
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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
[v— 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)
¢ Qutput is turned OFF when switching to the Initial Setting Level.

a Setting range Default
oN: Enabled, of F: Disabled ofF

Setting

® Related Parameters
% Heater Burnout Detection 1 (Adjustment Level): Page 6-22
Heater Burnout Detection 2 (Adjustment Level): Page 6-23
Event Input Assignment 1 to 6 (Initial Setting Level): Page 6-57
HB ON/OFF (Advanced Function Setting Level): Page 6-65
PF Setting (Advanced Function Setting Level): Page 6-90

The HB ON/OFF parameter must be set to ON. The
Heater Burnout Latch parameter must be set to
OFF.

HB and HS alarms must be supported.

HbH Heater Burnout Hysteresis

¢ This parameter sets hysteresis for heater burnout detection.

Function
a Setting range Unit Default
0.1 to 50.0 A 0.1
Setting
® Related Parameters
E HB ON/OFF (Advanced Function Setting Level): Page 6-65
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Temperature input, standard control, 2-PID control
5:': -b ST Stable Range must be set.
The ST parameter must be set to ON.

e The setting of this parameter determines when ST operates.
This parameter cannot be used when ST is set to OFF.

Function
a Setting range Unit Default
0.110999.9 °C or °F 15.0
Setting
® Related Parameters
See

=== Input Type (Initial Setting Level): Page 6-43
PID ON/OFF (Initial Setting Level): Page 6-45
ST (Initial Setting Level): Page 6-46

FH_ FF" o 2-PID control must be set.
The ST parameter must be set to OFF.

l1eAa Builes uonound pasueApy 8-9

¢ Normally, use the default for this parameter.
* This parameter sets the 2-PID control a constant.

Function
) Setting range Default
0.00 to 1.00 0.65
Setting

® Related Parameters
% / PID ON/OFF (Initial Setting Level): Page 6-45
ST (Initial Setting Level): Page 6-46

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
See

Integral Time and Derivative Time (Adjustment Level): Page 6-28
Derivative Time (Cooling) and Integral Time (Cooling) (Adjustment Level): Page 6-29
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AT Calculated Gain m

AT Hysteresis m

Limit Cycle MV Amplitude &1

Control must be set to 2-PID control.

Control must be set to 2-PID control or close
position-proportional control.

Normally use the default values for these parameters.
The AT Calculated Gain parameter sets the gain for when PID values 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.
a Parameter name Setting range Unit Default
AT Calculated Gain 0.1t0 10.0 Standard Model: 0.8
Setting Position-proportional Model: 1.0
AT Hysteresis Temperature °C 0.8
input: 0.1 to 999.9 oF 1.4
Analog input: %FS 0.20
0.01 t0 9.99
Limit Cycle MV Amplitude | 5.0 to 50.0 % 20.0
® Related Parameters
E AT Execute/Cancel (Adjustment Level): Page 6-20
l:NF Input Digital Filter

e 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:

r~

Function

|

Setting

A

PV before passing through filter

Al-----

0.63 A

A

PV after passing through filter

(Time constant) Time
Input digital filter
Setting range Unit Default
0.0 t0 999.9 Seconds 0.0
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Moving Average Count

Function

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.

4

Input data Operation result

Time
Use a moving average to suppress rapid changes in the input.

a Setting range Unit Default
OFF, 2,4, 8, 16, or 32 Times OFF*
Setting
*The default is 8 for models other than the E5[]C-[J-0[.
PMH‘,’/ FB Moving Average Count Position-proportional Models

Function

Setting

You can set the moving average count for the FB input. The data after moving average
processing is illustrated in the following figure.

4

Input data Operation result

Time'
Use a moving average to suppress rapid changes in the FB input.
You can use this parameter only with the ESEC-PR[I-8[1] or ES5AC-PRLI-8[ 1. (The
Digital Controller must be manufactured in August 2014 or later (version 2.2 or higher).)

Setting range Unit Default
OFF, 2,4, 8, 16, or 32 Times 16
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5 = CfP MV Display A Standard Model must be used.

This parameter is used to display the manipulated variable (MV).
/ The manipulated variable is displayed when the MV Monitor (Heating) and MV Monitor
Functon  (Cooling) parameters are set to ON, and not displayed when these parameters are set to

OFF.
a Setting range Default
aN: Displayed, of F: Not displayed ofF
Setting
® Related Parameters
See

_/ MV Monitor (Heating) (Operation Level): Page 6-16
MV Monitor (Cooling) (Operation Level): Page 6-16

PE:': Automatic Display Return Time

¢ In the Operation Level, Adjustment Level, or Monitor/Setting ltem Level, the display
automatically returns to the PV/SP if there are no key operations for the time set for this
Function parameter.
e 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, 110 99 Seconds oFF

Setting

bRLE Display Brightness 000 |

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 6 = 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 6-14

Alarm Value Upper Limit 1 to 4 and Alarm Value Lower Limit 1 to 4 (Operation Level):
Page 6-15

Alarm 1 to 4 Type (Initial Setting Level): Page 6-48

Standby Sequence Reset (Advanced Function Setting Level): Page 6-64

Event Input Assignment 1 to 6 (Initial Setting Level): Page 6-57

Auxiliary Output 1 to 4 Open in Alarm (Initial Setting Level): Page 6-65

Alarm 1 to 4 Hysteresis (Initial Setting Level): Page 6-52

HB ON/OFF (Advanced Function Setting Level): Page 6-65

PF Setting (Advanced Function Setting Level): Page 6-90
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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 6-43
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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 6-48
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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 6-48
MV at Stop and Error Addition
MySE m Control must be set to 2-PID control.
¢ This parameter sets whether or not the MV at Stop and MV at PV Error parameters are to
be displayed.
Function
a Setting range Default
oM Displayed, of F: Not displayed aofF
Setting

® Related Parameters

See MV at Stop (Adjustment Level): Page 6-32
MV at PV Error (Adjustment Level): Page 6-33
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HMHd Auto/Manual Select Addition Control must be set to 2-PID control.

e This parameter sets whether the Auto/Manual Select Addition parameter is to be

/ displayed.

Function
) Setting range Default
' oi: Displayed, of F: Not displayed Standard Model: oFF
Setting Position-proportional Model: o/
® Related Parameters
% Auto/Manual Switch (Operation Level): Page 6-9

Control must be set to 2-PID control.

A Position-proportional Model set to Close Control
with the Direct Setting of Position-proportional MV
parameter set to ON must be used.

MHN’: Manual Output Method

l1eAa Builes uonound pasueApy 8-9

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 Hol d
Setting
® Related Parameters
% Manual MV Initial Value (Advanced Function Setting Level): 6-76
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Control must be set to 2-PID control.

A Position-proportional Model set to Close Control
with the Direct Setting of Position-proportional MV
parameter set to ON must be used.

MANC Manual MV Initial Value

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
See

=== / Manual Output Method (Advanced Function Setting Level): Page 6-75
Manual MV Limit Enable (Advanced Function Setting Level): Page 6-88
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Control must be set to 2-PID control. If the input
type is set for a temperature input, either the
Standard or Heating/Cooling parameter must be set
to standard control or, if the Standard or

RE RT [ Heating/Cooling parameter is set to
heating/cooling control, the Heating/Cooling
Tuning Method parameter must not be set to air or
water cooling.
Or, a Position-proportional Model must be used.

This parameter executes robust tuning (RT).

e When AT or ST is executed with RT selected, PID constants are automatically set which
I~— make it hard for control performance to degenerate even when control object
Function characteristics are changed.
¢ Even when hunting occurs for PID constants when AT or ST is executed in normal mode,
it is less likely to occur when AT or ST is executed in RT mode.

a Setting range Default
oN: RT function ON, of F: 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 6-20
Proportional Band, Integral Time, and Derivative Time (Adjustment Level): Page 6-28
Proportional Band (Cooling), Derivative Time (Cooling), and Integral Time (Cooling)
(Adjustment Level): Page 6-29
PID ON/OFF (Initial Setting Level): Page 6-45
ST (Initial Setting Level): Page 6-46
Integral/Derivative Time Unit (Advanced Function Setting Level): Page 6-67

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.

Function
a Setting range Default

oM Enabled, af F: Disabled aN

Setting
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HB and HS alarms must be supported.

]
HS L HS Alarm Latch The HS Alarm Use parameter must be set to ON.

e When this parameter is set to ON, the HS alarm is held until any of the following
[v— 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 6 = LAT: Alarm Latch
Cancel)
¢ 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
olN: Enabled, oF F: Disabled aofF

Setting

® Related Parameters
% HS Alarm Use (Advanced Function Setting Level): Page 6-77
Event Input Assignment 1 to 6 (Initial Setting Level): Page 6-57
HB ON/OFF (Advanced Function Setting Level): Page 6-65
PF Setting (Advanced Function Setting Level): Page 6-90

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.

¢ This parameter sets the hysteresis for HS alarms.

r~

Function
a Setting range Unit Default
0.1 to 50.0 A 0.1
Setting
® Related Parameters
% HS Alarm Use (Advanced Function Setting Level): Page 6-77
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A Standard Model must be used.
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.

¢ To disable the LBA function, set 0.

Function

a Setting range Unit Default
0 to 9999 Seconds 0

Setting

® Related Parameters
% Alarm 1 to 4 Type (Initial Setting Level): Page 6-48
LBA Level (Advanced Function Setting Level): Page 6-79
LBA Band (Advanced Function Setting Level): Page 6-80

A Standard Model must be used.

Alarm 1 must be assigned.

The alarm type must be set to 12 (LBA).
The LBA detection time must not be 0.

l1eAa Builes uonound pasueApy 8-9

l'_ l':l FH_ LBA Level

¢ This parameter sets the LBA level.
e |f the deviation between the SP and PV exceeds the LBA level, a loop burnout is

Function detected.
a Setting range Unit Default
' Temperature input 0.1t0999.9 °C or °F 8.0
Setting Analog input 0.01 to 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 6-48
LBA Detection Time (Advanced Function Setting Level): Page 6-79
LBA Band (Advanced Function Setting Level): Page 6-80
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A Standard Model must be used.

1 Alarm 1 must be assigned.

t be 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.
/ e 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 or °F 3.0
Setting Analog input 0.00 to 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 6-48
LBA Detection Time (Advanced Function Setting Level): Page 6-79
LBA Level (Advanced Function Setting Level): Page 6-79
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EUE / Control Output 1 Assignment A Standard Model must be used.
51’.”: E’ Control Output 2 Assignment A Standard Model with two control outputs must be

used.

I'v- e These parameters set the function to assign to control outputs 1 and 2.

Function

Setting range Default
’ Simple transfer MV (cooling)”! Control Output 1 Assignment: o
Simple transfer MV (heating)”" Control Output 2 Assignment: NaNE”
Simple transfer PV’
5P Simple transfer ramp SP”!

-5F Simple transfer SP’"
Disabled
Control output (heating)

Control output (cooling) 2
Alarm 173

Alarm 273

Alarm 373

Alarm 473

Heater alarm"®

HB alarm’3
HS alarm’3
Input error’
RSP input error’3

|

Setting

6
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*1 For the E5CC-U, E5SDC, E5DC-B, or ESGC with a linear current output, you can select these
settings only for the Control Output 1 Assignment parameter. (The E5CC-U must be
manufactured in May 2014 or later (version 2.2 or higher) and the ESDC must be manufactured
in July 2014 or later (version 2.2 or higher).)

*2  If L -a is assigned for standard control, a value equivalent to 0% is output.

*3  Can be selected for relay and voltage outputs (for driving SSR) only.

*4  Can be selected when the Program Pattern parameter is set to OFF, but the function will be
disabled.

*5  WR1 to WR8 are not displayed when the logic operation function is not used.

*6 If the Standard or Heating/Cooling parameter is set to heating/cooling control, control
automatically switches to [ -a.
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6 - 82

Sub |

Suke

SUb4

SubH

Auxiliary Output 1 Assighment

Auxiliary Output 2 Assighment

Auxiliary Output 3 Assighment

Auxiliary Output 4 Assighment

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. [J]

e These parameters set the function to assign to auxiliary outputs 1 to 4.

"1
2

Setting range

Default

NaNE: Disabled Auxiliary Output 1 Assignment: AL I3
o Control output (heating) Auxiliary Output 2 Assignment: AL M2
f-a: Control output (coolir\g)*1 Auxiliary Output 3 Assignment: AL M "2
ALM Alarm 1 Auxiliary Output 4 Assignment: AL 42
= Alarm 2

ALMI Alarm 3

ALY Alarm 4

HA: Heater alarm

Hh: HB alarm

HS: HS alarm

5ERR Input error

RSER RSP input error

FEN Program end output*3

RUN RUN output

AL Integrated Alarm

WR 1 Work bit 174

WRE: Work bit 2"

NR3: Work bit 3"

WRH: Work bit 44

WRS: Work bit 54

WRE: Work bit 6™

WR Work bit 774

WRE: Work bit 8"

If £ -a is assigned for standard control, a value equivalent to 0% will be output.

- If heating/cooling control is selected for the E5CC, E5CC-B, E5CC-U, E5DC, or ESDC-B when
there is only one control output, the auxiliary output 2 terminal is assigned as the control
output for cooling. (If the Digital Controller has only one auxiliary output, an output is not
automatically allocated for the control output for cooling.)

- If heating/cooling control is selected for the ESEC, ESEC-B, or ESAC when there is only one

control output, the auxiliary output 4 terminal is assigned as the control output for cooling. (If
the Digital Controller has only two auxiliary outputs, auxiliary output 2 is allocated as the
control output for cooling.)

control output for cooling.

- When heating/cooling control is selected for the ESGC, auxiliary output 1 is assigned as the
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*3  Can be selected when the Program Pattern parameter is set to OFF, but the function will be
disabled.

*4  WR1 to WR8 are not displayed when the logic operation function is not used.

*5  If the Digital Controller is equipped with HB/HS alarm detection, it is set by default to HA (Heater
Alarm).

Hl'_ l"t' Fl' 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, the input alarm, and the RSP input alarm. Set this parameter to the
Function ~ sum of the codes of 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.

l1eAa Builes uonound pasueApy 8-9

ﬁ 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 RSP input error

Setting range Default
0to 255 49

® Related Parameters
% Alarm Value 1 to 4 (Operation Level): Page 6-14
MV at Error (Adjustment Level): Page 6-33
HB ON/OFF (Advanced Function Setting Level): Page 6-65
HS Alarm Use (Advanced Function Setting Level): Page 6-77
Remote SP Enable (Advanced Function Setting Level): Page 6-85

E5CIC Digital Temperature Controllers User’s Manual (H174) 6-83



6 Parameters

E-u Soak Time Unit [X8

The Program Pattern parameter must not be set to
OFF.

¢ Set the soak time unit for the simple program function.

Function

a Setting range Default

s: Seconds,* m: Minutes, h: Hours M

Setti

e * You can select seconds only for the E5DC, E5DC-B and E5GC. (The E5DC must be

manufactured in July 2014 or later (version 2.2 or higher).)
® Related Parameters

% Program Start (Operation Level): Page 6-12

Soak Time Remain (Operation Level): Page 6-13
Soak Time (Adjustment Level): Page 6-31
Wait Band (Adjustment Level): Page 6-32
Program Pattern (Initial Setting Level): Page 6-47

Hl'_ SP Alarm SP Selection m

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 ST parameter must
be set to OFF.

The alarm type must be setto 1, 2, 3, 4,5, 6, 7, 14,
15, 18, or 19.

This parameter sets whether the set point that triggers the alarm is the ramp SP or target SP.

a Setting range Default
SF-M: Ramp SP, 5F: SP SP-M
Setting
® Related Parameters
See/ SP Ramp Set Value and SP Ramp Fall Value (Adjustment Level): Page 6-33

ST (Self-tuning) (Initial Setting Level): Page 6-46
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There must be a remote SP input.

RS-t Remote SP Input [X The ST (self-tuning) parameter must be set to OFF
(default: ON).

l--— This parameter sets the input type for the remote SP.

Function
a Setting range Default
H-200: 4 to 20mA
Setting 0-20: 0 to 20mA
-5/:1to 5V 4-20 i
{-5/:0to 5V >
- 0to 10V s
3
(1]
o
® Related Parameters g
% ST (self-tuning) (Initial Setting Level): Page 6-46 %
=
w
o
g‘.
«
pal
There must be a remote SP input. %

RSPU Remote SP Enable [JU The ST (self-tuning) parameter must be set to OFF
(default: ON).

This parameter is set to ON to enable setting SP Mode. You can set the SP Mode parame-
/ ter to LSP to select a local SP or to RSP to select a remote SP. If this parameter is set to
Function OFF, only a local SP can be used.

a Setting range Default
alN: Enabled or af F: Disabled afF

Setting

® Related Parameters

%/ SP Mode (Adjustment Level): Page 6-21
ST (self-tuning) (Initial Setting Level): Page 6-46
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RSPH Remote SP Upper Limit 000 | There must be a. remote SP input.
The ST (self-tuning) parameter must be set to OFF

(default: ON).

The Remote SP Enable parameter must be set to
PSPL Remote SP Lower Limit m ON (default: OFF).

You can scale the remote SP input for the PV input range with the values that are set for the
Remote SP Upper and Lower Limit parameters.

Function
Remote SP Input of 4 to 20 mA
RSP 4
Remote SP Upper Limit +10%
Remote SP Upper Limit » f
Remote SP Lower Limit m . E
Remote SP Lower Limit —10% » 1 : E i
| l l i > Input (MA)
L 4.0 20.0 J
2.4(-10%) 21.6(110%)
e The remote SP input can be from the remote SP lower limit —10% to the remote SP upper
limit +10%. Input values outside of this range are treated as out-of-range input values
(RSP input errors) and clamped to the upper or lower limit. The RSP indicator will flash in
Remote SP Mode. Also, the Remote SP Monitor will flash on the No. 2 display in any SP
Mode.
* When you use the remote SP input value as the control SP, it is restricted by the set point
upper limit and the set point lower limit.
a Parameter Setting range Unit Default
S, Remote SP Upper Limit Temperature |np.ut: Input setting r.an'ge lower 1300
9 limit to Input setting range upper limit EU
Remote SP Lower Limit Analoglln-put: Scaling lower limit to Scaling 900
upper limit
® Related Parameters
See

== ST (self-tuning) (Initial Setting Level): Page 6-46
Remote SP Input (Advanced Function Setting Level): Page 6-85
Remote SP Enable (Advanced Function Setting Level): Page 6-85
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There must be a remote SP input.
The ST (self-tuning) parameter must be set to OFF

SPER SP Tracking [0 (default: ON).

The Remote SP Enable parameter must be set to
ON (default: OFF).

r~

Function

e This parameter sets the operation to perform when moving from Remote SP Mode to
Local SP Mode.

e When this parameter is set to ON, operation continues using the remote SP as the local
SP.

¢ When this parameter is set to OFF, the remote SP does not affect the local SP.

a Setting range Default
ol Enabled or aF F: Disabled afF
Setting
® Related Parameters

See Set Point During SP Ramp (Operation Level): Page 6-10
SP Mode (Adjustment Level): Page 6-21
ST (self-tuning) (Initial Setting Level): Page 6-46
Remote SP Enable (Advanced Function Setting Level): Page 6-85

P - db PV Dead Band A Position-proportional Model must be used.

r~

Function

O

Setting

See

When the PV enters the PV dead band, any unnecessary output is stopped to prevent the
valve from deteriorating.

Unnecessary output is
stopped in this range.

PV Dead Band

Setting range Unit Default
0 to 9999 EU 0

® Related Parameters
Close/Floating, Motor Calibration, and Travel Time (Initial Setting Level): Page 6-59
Position Proportional Dead Band (Adjustment Level): Page 6-35, Open/Close Hysteresis
(Adjustment Level): Page 6-36
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6 Parameters

Control must be set to 2-PID control.

Manual MV Limit Enable [J31 Close control must be used (Position-proportional
Model).

bt 4
)
=X
~

e 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, af F: Disabled aFfF
Setting

® Related Parameters
See

_/ MV Upper Limit (Adjustment Level): Page 6-34
MV Lower Limit (Adjustment Level): Page 6-34

P / Direct Setting of Position Close control must be used (Position-proportional
My d :
Proportional MV Model).

e The Direct Setting of Position Proportional MV parameter can be set to ON to enable

specifying the valve open with the MV at Stop, MV at PV Error, and Manual MV
Function parameters.

A Setting range Default
oN: Enabled, af F: Disabled afF

Setting

® Related Parameters
See

_/ MV at Stop and MV at PV Error (Adjustment Level): Page 6-32 and Page 6-33
PV/MV (Manual MV): Page 6-40

Pn'/ FP PV Rate of Change Calculation Alarms 1, 2, 3, and 4 must be assigned. The alarm
Period type must be set to 13.

e 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.

e 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 cycle 20 (1 s)

Setting

® Related Parameters
See

=== / Process Value/Set Point (Operation Level): Page 6-8
Alarm 1 to 4 Type (Initial Setting Level): Page 6-48

E5CIC Digital Temperature Controllers User’s Manual (H174)



6 Parameters

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.

l1eAa Builes uonound pasueApy 8-9

* Linear
Control that is suitable for an application that has linear cooling characteristics is
performed.
4 Watercooling Aircoo”ng
100
Linear

Cooling
capacity
[%]

0 MV (cooling) [%] 100

Cooling Characteristics

A Standard Model must be used.

“MON ..
ol 'PW 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
Functon  relay output.

a Setting range Unit Default
0.0 t0 50.0 % 1.0

Setting
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PF

PF Setting

Function

O

Setting

See

¢ This parameter sets the function of the PF Key.

* The default is SHFT (Digit Shift).

"

2
*3

*4

*5

Set value Setting Function

OFF: aFF Disabled Does not operate as a function key.

RUN: FLl | RUN Specifies RUN status.™

STOP: 5tcF | STOP Specifies STOP status.™

R-S:F-5 Reversing Specifies reversing RUN/STOP operation status. "
RUN/STOP opera-
tion

AT-2:At-c | 100%AT Specifies reversing 100% AT Execute/Cancel status. ' ™
Execute/Cancel

AT-1: At - | | 40%AT Specifies reversing 40% AT Execute/Cancel status. ' ™4™
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: PF4P | Monitor/Setting Item | Specifies the monitor/setting item display. Select the mon-

m 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.

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 5-12 Performing Manual

Control.

This function will be disabled if it is selected for heating and cooling control or for floating control
with a Position-proportional Model.
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 6-91
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6 Parameters

P F d l’ Monitor/Setting Item 1 EE
PFdc  Monitor/setting item 2 [EEE
PF d3 Monitor/Setting Item 3 m The PF Setting parameter must be set to PFDP.
PFdY  Wonitor/setting item 4 [ESE

PFdS  wonitor/setting item 5 [EESI

e When the PF Key is set to display monitor/setting items, pressing the PF Key will display

I~_ 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.

l1eAa Builes uonound pasueApy 8-9

Set . Remarks
Setting - - -
value Monitor/Setting Display

0 Disabled ---

1 PV/SP/Multi-SP Can be set. (SP)™! ---

2 PV/SP/MV (valve opening for Can be set. (SP)" -

Position-proportional Models)

3 PV/SP/Soak time remain Can be set. (SP)™! -

4 Proportional band Can be set. F

5 Integral time Can be set. C

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 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. ALcH
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. 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 172 Can be set. (SP) "

21 Proportional Band (Cooling) Can be set. L-rP
22 Integral Time (Cooling) Can be set. L-C
23 Derivative Time (Cooling) Can be set. L-d

*1  With the E5CC, E5CC-B, E5CC-U, E5DC, E5DC-B, or E5GC only the PV and SP can be
displayed.

*2  The Alarm Value 1 parameter is displayed even if the Alarm 1 Type parameter is set for no
alarm. However, any value that is set is not valid.
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SPd |

PV/SP No. 1 Display Selection

S5Pd?

PV/SP No. 2 Display Selection

These parameters set the items to display on the No. 1 display, No. 2 display, and No. 3 dis-

fv— play.

Function
a Set value No. 1 display No. 2 display Eshé%-;?;ir:agsfgii’ly)
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 (valve opening for
Position-proportional Models)
5 Process value Set point Multi-SP No.
6 Process value Set point Soak time remain [SRRJ
7 Process value Set point Internal set point (ramp SP)
8 Process value Set point Alarm value 1*

* The Alarm Value 1 parameter is displayed even if the Alarm 1 Type parameter is set for no
alarm. However, any value that is set is not valid.

Parameter Setting range Default
PV/SP No. 1 Display Selection 0108 4>
PV/SP No. 2 Display Selection 0

*  The default is 1 for models other than the E5[]C-[J-0L.

A Standard Model with a No. 3 display (ESEC,
E5EC-B, or E5AC) must be used and heating and
cooling control must be used. The PV/SP No. 1
Display Selection or PV/SP No. 2 Display Selection
parameter must be set to 4, or the PF Setting
parameter must be set to PFDP and one of the
monitor/setting items 1 to 5 must be set to 2.

od5L

MV Display Selection

* This parameter selects the MV display for PV/SP/MV during heating and cooling control.
Either heating MV or cooling MV can be selected.

r~

Function
a Setting range Default
. a: MV (heating) -
Setting £-5: MV (cooling) .
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VdP PV Decimal Point Display [XSdl The input type must be set for a temperature input.

The display below the decimal point in the PV can be hidden for temperature inputs.

* The PV decimals below the decimal point can be hidden by setting the PV Decimal Point
Display parameter to OFF. When this parameter is set to ON, the display below the

Function decimal point will appear according to the input type setting.
a Setting range Default
al: ON, ofF: OFF ON
Setting

® Related Parameters
% Input Type (Initial Setting Level): Page 6-43

Py 50': PV Status Display Function

e This parameter sets a control or alarm status that is displayed alternately in 0.5-s cycles

/ on the No. 1 display when the PV is set to be displayed in the No. 1 display.
Function e PV

« PV/SP™

e PV/Manual MV (Valve Opening)

e PV/SP/Manual MV (Valve Opening)

*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.

l1eAa Builes uonound pasueApy 8-9

a Setting range Default
' ofF: No PV status display aofF
Setting MANL:  MANU is alternately displayed during manual control.

SkaF:  STOP is alternately displayed while operation is stopped.

ALM 1. ALMA1 is alternately displayed during Alarm 1 status.

ALMZ:  ALM2 is alternately displayed during Alarm 2 status.

ALM3:  ALMS3is alternately displayed during Alarm 3 status.

ALMY:  ALMA4 is alternately displayed during Alarm 4 status.

ALM: ALM is alternately displayed when Alarm 1, 2, 3, or 4 is set to ON.
o

HA: HA is alternately displayed when an HB alarm or HS alarm is ON.
WR*: While one or more of the work bits (WR1 to WR8) is ON, the message
for the highest bit number that is ON is alternately displayed with the
corresponding bit number.
* Selection is possible only with the E5DC, E5DC-B, and E5GC. (The D5DC must be
manufactured in July 2014 or later (version 2.2 or higher).)

® Related Parameters
See

_/ Process Value/Set Point (Operation Level): Page 6-8
PV/MV (Manual MV) (Manual Control Level): Page 6-40
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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 o PV

+ PV/SP™

e PV/Manual MV (Valve Opening)

e PV/SP/Manual MV (Valve Opening)

*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
No SV status display ofF
MANU is alternately displayed during manual control.

D
a

==
[

Setting

=

A

SkaP: STORP is alternately displayed while operation is stopped.

ALM ALM1 is alternately displayed during Alarm 1 status.

AL ALM2 is alternately displayed during Alarm 2 status.

ALM3: ALM3 is alternately displayed during Alarm 3 status.

ALMY: ALM4 is alternately displayed during Alarm 4 status.

ALM: ALM is alternately displayed when Alarm 1, 2, 3, or 4 is set to ON.
HA HA is alternately displayed when an HB alarm or HS alarm is ON.

While one or more of the work bits (WR1 to WR8) is ON, the message

for the highest bit number that is ON is alternately displayed with the

corresponding bit number.

* Selection is possible only with the E5DC, E5DC-B, and E5GC. (The D5DC must be
manufactured in July 2014 or later (version 2.2 or higher).)

*| o+

® Related Parameters
See

=== / Process Value/Set Point (Operation Level): Page 6-8
PV/MV (Manual MV) (Manual Control Level): Page 6-40

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.
Note: This parameter is not supported for E5CC, ESEC, and E5AC version 2.0 or lower.
Example: The following calculation is used when the configuration consists of the E5[IC
(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

l1eAa Builes uonound pasueApy 8-9

extruder.
a Setting range Unit Default
0.1t0 1.0 Seconds 0.2
Setting
LMoV Move to Calibration Level I Initial setting/communications protect must 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

|
P 5 E L Protocol Setting Communications must be supported.
L-No Communications Unit No.
bP5s Communications Baud Rate
L E N Communications Data Length CompoWay/F must be selected as the protocol.
5 bl: t Communications Stop Bits CompoWay/F must be selected as the protocol.

CompoWay/F or Modbus must be selected as the

PFI: '_'I Communications Parity protocol.

SC”«”: Send Data Wait Time

e Each parameter is enabled when the power is reset.
[v— ¢ Match the communications specifications of the E5LIC 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.

a ltem Display Set values Settings Default
Protocol setting PSEL CWF CompoWay/F L
Setting Mad Modbus

CMP Component communications

FCNS Host Link (FINS)

MEPY MC Protocol (format 4)

FrPY Dedicated protocol (format 4)
Communications t-Na 0to 99 0to 99 !
Unit No.
Communications &F5 9.6/19.2/38.4/57.6 | 9.6/19.2/38. 4/57.6 (kbps) 95
baud rate (Kbps)
Communications LEN 7 or 8 bits 7 or 8 bits ".'
data length
Stop bits SbCE 1 or 2 bits 1 or 2 bits c
Communications PREY NalNE EVEN odd None, Even, Odd EVEN
parity
Send data wait S 0to 99 0 to 99 (ms) P=h
time

*

Writing with communications is enabled if you set the Protocol Setting parameter to component
communications, Host Link (FINS), MC protocol (format 4), or dedicated protocol (format 4).

® Related Parameter
% Communications Writing (Adjustment Level): Page 6-21
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Programless communications and component communications can be used with version 1.1 or higher
of the ESCC/EC/AC, version 1.0 or higher of the ESDC, and version 2.2 or higher of the E5GC. Refer to
the E5//C Digital Controllers Communications Manual (Cat. No. H175) for details.
Protocol Setting = Host Link (FINS), MC Protocol (Format 4), or Dedicated Protocol (Format 4))

Parameter

Parameter display Display Settings Default
Highest Communications | MA XU Oto 59 0to 99 0
Unit No.
Area ARER to s 0to 25 0
First Address Upper Word | AdRH fito 55 0to 99 0
First Address Lower Word | AdRL fito 9555 0 to 9999 0
Receive Data Wait Time | WAL 000 to 9959 100 to 9999 ms | 1000
Communications Node LNCE fto 59 0to 99 0
Number
Upload Settings 1to 13* | UF I to {3 Oto 58 0to 98
Download Settings 1to 13 | dN {to {3 30 to 58 30 to 98
Copy LaP4 ofF ALL, lto 15 OFF
*  You cannot use Upload Setting 13 parameter if you set the dedicated protocol (format 4).
Protocol Setting Parameter = Component Communications
Parameter lei'zzz;er Display Settings Default
Highest Communications | MA YL/ Oto 59 0to 99 0
Unit No.
Receive Data Wait Time | WAL 000 to 5959 100 to 9999 ms | 1000
Copy [aP4 aFF, ALL, Ito !5 OFF
SP Slope SRS 0.00 110 9.995 Same as at the | 1.000
left.
SP Offset SPa5 Temperature input: - {99.5to 995959 | Same as atthe | 0.0
Analog input: - {995 to 9955 left.
E5CIC Digital Temperature Controllers User’s Manual (H174) 6 -97
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7 User Calibration

7-1

User Calibration

The E5LIC 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*

*1 There are four types of voltage inputs for ESCC-U Digital Controllers manufactured in May 2014 or later
(version 2.2 or higher).

® 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( IC-B (Models with Push-In Plus Terminal Blocks)
When connecting two wires to one terminal to calibrate the E5[]C-B, do so as given below.

¢ 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
I‘:IIL'I’I_II 8:J
I . . . . 9,10: T
Display moves automatically according to input type. 13,14: U
e e e s 16: R
: i o i | Current 1 | ) : — | 178
: trfmsmancte . Thféﬁocefsﬂreefe'ﬁlffed Dol oinput bl Voltage input | 18:B
i __|._thermometer [ T perature sensor _ | _ MPHL__. el 21: K140F/60C
22: K240F/120C
23: K280F/140C
. . . 24: K440F/220C
0: Pt100 s Eﬂgg > JK ' 25:41020mA| 27: 1105V 20: 01010V |
3: JPt100 11:E 26:01020mA| 28: 0105V *This range can be used only for
4: JPt100 12: L E5CC-U Digital Controllers and only
131\';‘\, if they are manufactured in May
20: PLII 2014 or later (version 2.2 or higher).
A 4 A A 4 A 4 A 4 A 4 v v
FA80 | PEBO | E SH | E Y R 200 W 5| 2V IO £ B
£200 £C0Gh h9A5 £ CREN fnrd h {04 h9A5
'@ '@ '@ '@ 1@ '@ '@ '@
e i I 1 I e I e 1 I | I V| = A | I O - =
Y543 Y543 Z5988 oean Y& SRCO HALY Z988
1 1 @
- -
b AS| | BCAS
F56H J56H
A 4 l l A 4 A 4 A A4
v
SER
No
N .
E Transfer output : * This function is displayed only for a Digital Controller that has a transfer output.
' calibraion @  The E5CC-U, E5DC, E5DC-B, and E5GC do not have a transfer output.
L __Callbration - :

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.

ot
(N
an

b

\

A dot is displayed.
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7 User Calibration

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.

® Preparations

E5CC, E5CC-U, E5EC, E5AC, E5DC, E5DC-B, or ESGC

TV
c S
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)
E5CC:5and 6

E5CC-U: 2 and 1

E5SEC/E5AC: 23 and 24

E5DC: 13 and 14

E5DC-B: 15 and 16

E5GC: 11 and 12

¢ Input Power Supply (C and D)
E5CC: 11 and 12

E5CC-U: 10 and 11

ESEC/E5AC: 1 and 2

E5DC: 1 and 2

E5DC-B: 1and 2

E5GC: 1and 2

Input power supply

E5CC-B or ESEC-B

*

*

C

c

D

D'

J

The terminal numbers are as follows:
e Input Terminals (Negative and Positive)

E5CC-B: 7 and 8

E5SEC-B: 31 and 32
¢ Input Power Supply (C or C', and D or D)

E5CC-B: 13 or 14, and 15 or 16
E5EC-B:10or2,and30or4

STV

Cold junction
compensator
0°C/32°F

Compensating conductors

Common terminals are indicated with asterisks (*).

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, W, or PLIl 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

1o o< Short-circuit - (o oo

E50LIC 0°C/32°F E5CIC 0°C/32°F Open
—o O 4?@40¢

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. When you
calibrate the E5[IC-B or E5GC, connect STV and DMM through the terminal
block.

E5CC, E5CC-U, E5EC, E5AC, or ESDC E5[IC-B or E5SGC

Leave open. Leave open.

STV

OUTPUT INPUT

Relay terminal block
STV

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.

uone.qie) ajdnosowsayy g-/

~

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.

-—
—

L
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
. C hexadecimal. Set the STV as follows:
[ i | e Input types 5, 7, 11, 12, 15, 19, 20: Set to 54 mV.

LOR5 e Input types 6, 8, 9, 10, 13, 14, 16, 17, 18, 21, 22, 23, 24: Set to 24 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.

* Inputtypes 6, 8,9, 10, 13,
14,16, 17, 18, 21, 22, 23,
24:

[t
-

|
~
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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:
E5CC, E5CC-U, E5EC, E5AC, or E5SDC E5C1C-B or E5GC

Open in non-connected state
ela

Open in non-connected state

Connect.  |ibeooooo L o Connect

~ ~ r
[{Zero controllel [{Zero controller

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.

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 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.

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 Qutput.
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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.

E5CC/E5CC-U/ESEC/E5AC/ESDC/ESDC-B/ESGC

-

Input power supply

-/
o
w

6-dial variable N
resistor )
[1]
B @
(7]
&
=2
(2]
(]
The terminal numbers are as follows: =
e Input Terminals (A/B/B) ¢ Input Power Supply (C/D) g
E5CC: 4, 5,and 6 E5CC: 11 and 12 g
E5CC-U: 3, 2, and 1 E5CC-U: 10 and 11 %
E5EC/E5AC: 22, 23, and 24 ESEC/E5AC: 1 and 2 o
E5DC: 12, 13, and 14 E5DC: 1and 2 %
E5DC-B: 11, 15, and 16 E5DC-B: 1 and 2 5
E5GC: 10, 11, and 12 E5GC: 1 and 2 g
E5CC-B/EC-B
7
,C
A
Input power supply c
D
* B 6-dial variable
D resistor
B

* Common terminals are indicated with asterisks (*).

The terminal numbers are as

follows: * Input Power Supply (C or C', and
* Input Terminals (A/B/B) DorD")

E5CC-B: 6, 7, and 8 E5CC-B: 13 or 14, and 15 0or 16
E5EC-B: 30, 31, and 32 E5EC-B: 1 or2,and 3or 4
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¢ Input type O:
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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.

Execute calibration for the main input.

Press the (@ Key to display the count value for each input type.

The No. 2 display at this time shows the currently entered count value in
hexadecimal. Set the 6-dial as follows:

e Input type O: 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
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.

Set the 6-dial to 10 Q.

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.

The data to be temporarily registered is not displayed if it is not complete.

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 Nz is displayed in the No. 2 display) without
pressing the &) Key.

. 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.
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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.
E5CC/E5CC-U/E5EC/ESAC/ESDC/E5DC-B/ESGC E5CC-B/ESEC-B

<
a

* Common terminals are indicated with asterisks (). g)

The terminal numbers are as follows: The terminal numbers are as follows: E
e Input Terminals (Negative and Positive) ¢ Input Terminals (Negative and Positive) 2
E5CC: 5 and 4 E5CC-B: 7 and 6 a
E5CC-U: 2 and 3 E5EC-B: 31 and 30 §
ESEC/E5AC: 23 and 22 ¢ Input Power Supply (C or C', and D or D) ,_8_
E5DC: 13 and 12 E5CC-B: 13 or 14, and 15 or 16 5
E5DC-B: 11 and 15 E5SEC-B: 1 or2, and 3 or 4 2

E5GC: 11 and 10

¢ Input Power Supply (C/D)
E5CC: 11 and 12

E5CC-U: 10 and 11
E5EC/E5AC: 1 and 2
E5DC: 1 and 2

E5DC-B: 1 and 2

E5GC: 1and 2

~

3. Turn the power ON.

o1 4. Move to the Calibration Level.
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.
o an 5. When the (@ Key is pressed, the status changes as shown to the left.
=ooC The No. 2 display at this time shows the currently entered count value in hexadecimal. Set the
CHET 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.

YETT 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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I o 7. When the (@ Key is pressed, the status changes as shown to the left.
a5

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 User Calibration

® 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.

E5CC, E5CC-U, E5EC, E5AC, E5DC, E5DC-B, or ESGC E5CC-B/E5SEC-B

* Common terminals are indicated with asterisks (*).

The terminal numbers are as follows: The terminal numbers are as follows:

e Input Terminals (Negative and * Input Terminals (Negative and Positive)
Positive) E5CC-B: 7 and 8

E5CC: 5and 6 E5EC-B: 31 and 32

E5CC-U: 2 and 1 * Input Power Supply (C or C', and D or D)

E5EC/E5AC: 23 and 24 E5CC-B: 13 or 14, and 15 or 16

E5DC: 13 and 14 E5EC-B: 1 0or2,and 3or 4

E5SDC-B: 15 and 16

E5GC: 11 and 12

* Input Power Supply (C/D)
E5CC: 11 and 12

E5CC-U: 10 and 11
E5EC/E5AC: 1 and 2
E5DC: 1 and 2

E5DC-B: 1 and 2

E5GC: 1and 2

induj Bojeuy Buneiqied g-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.
In 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.

e 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
the STV as follows:
e Inputtype 27 0r28: 5V

Lhrd * Input type 29: 10V
¢ Input type 30: 54 mV
* Input type 29: Allow the count value on the No. 2 display to fully stabilize, then press the (¥) Key to
=17 11 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
Rind value will not be temporarily registered.
¢ |nput type 30
L Cu
||
hH5AR5
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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:

* Input type 27, 28, or 29: 1V

¢ Input type 30: -6 mV

11/ |
l

(N
rr
SRCO

©

e Input type 2 Allow the count value on the No. 2 display to fully stabilize, then press the (¥) Key to
=11/ | temporarily register the calibration settings.
(g% l If this count value is outside of the specified range, the No. 2 display will flash and the count

YA value will not be temporarily registered.

¢ Input type 30:

c568
CL O 7. When the @ Key is pressed, the status changes as shown to the left.
a0 The data to be temporarily registered is not displayed if it is not complete.
Na Press the (&) Key. The No. 2 display changes to 4 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.

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.

Al The E5CC-U, E5DC, E5DC-B, and E5GC do not have a
0 transfer output.

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.
E5CC/E5EC/ESAC

E5CIC-B

* Common
terminals are
indicated with
asterisks (*).

Input power supply

indinQ s9psuel] ayy buneaqiey 9-2

Input power supply

~

DMM DMM

The terminal numbers are as follows:  The terminal numbers are as follows:

¢ Transfer Output Terminals (Positive e Transfer Output Terminals (Positive
and Negative) and Negative)

E5CC: 17 and 18 E5CC-B: 23 and 24

ESEC/E5AC: 32 and 33 E5EC-B: 43 and 44

e Input Power Supply (C/D) ¢ Input Power Supply (C or C', and D

E5CC: 11 and 12 or D)

E5SEC/E5AC: 1 and 2 E5CC-B: 13 or 14, and 15 or 16

E5EC-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

E5CIC Digital Temperature Controllers User’s Manual (H174)
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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.

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.

. Connect a DMM to the transfer output terminals.

E5CC/E5EC/ESAC

E5CIC-B

Input power supply Input power supply

DMM DMM

* Common terminals are indicated with asterisks (*).

The terminal numbers are as follows:

e Transfer Output Terminals (Positive
and Negative)

E5CC-B: 22 and 24

E5SEC-B: 42 and 44

e Input Power Supply (C or C', and D
or DY)

E5CC-B: 13 or 14, and 15 or 16

ESEC-B:10or2,and 3 or4

The terminal numbers are as follows:

e Transfer Output Terminals (Positive
and Negative)

E5CC: 16 and 18

E5EC/E5AC: 31 and 33

¢ Input Power Supply (C/D)

E5CC: 11 and 12

ESEC/E5AC: 1 and 2

Press the (@ Key to display the parameter for the transfer output.

. The calibration display for 5 V will be displayed. Press the (&) or () Key until the

DMM monitor value changes to 5 V.
Press the (@ Key. The calibration settings will be temporarily registered.

. The calibration display for 1 V will be displayed. Press the (&) or (¥) Key until the

DMM monitor value changes to 1 V.
Press the (@ Key. The calibration settings will be temporarily registered.

. 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 YE 5. Release the key and wait 2
seconds or press the (@) Key. This saves the temporarily registered calibration data
in non-volatile memory.

. 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 E5LIC 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 E5LIC and cold
junction compensator are connected by a compensating conductor for the thermocouple that is to
be used during actual operation.
E5CC, E5CC-U, E5EC, E5AC, E5DC, E5DC-B, or E5GC

C Cold junction compensator

Input power supply

——l

STV
+
Compensating conductor
The terminal numbers are as follows:
e Input Terminals (Negative and Positive) ¢ Input Power Supply (C/D)
E5CC: 5 and 6 E5CC: 11 and 12
E5CC-U: 2 and 1 E5CC-U: 10 and 11
E5EC/E5AC: 23 and 24 E5EC/E5AC: 1 and 2
E5DC: 13 and 14 E5DC: 1 and 2
E5DC-B: 15 and 16 E5DC-B: 1 and 2
E5GC: 11 and 12 E5GC: 1and 2
E5CC-B/E5EC-B
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) e Input Power Supply (C or C', and
E5CC-B: 7and 8 D or DY)
E5SEC-B: 31 and 32 E5CC-B: 13 or 14, and 15 or 16
E5EC-B: 1 or2,and 3or 4

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.

E5CC, E5CC-U, E5EC, E5AC, E5DC, E5DC-B, or ESGC

The terminal numbers are as follows:
¢ Input Terminals (A/B/B)

E5CC: 4,5, and 6

E5CC-U: 3, 2, and 1

ESEC/E5AC: 22, 23, and 24

E5DC: 12, 13, and 14

E5DC-B: 11, 15, and 16

E5GC: 10, 11, and 12

E5CC-B or E5EC-B

C
* A
Input power supply C'
D . .
* B 6-dial variable
D' resistor
B

A
Input power supply
Lo o
B 6-dial variable
resistor
B

¢ Input Power Supply (C/D)
E5CC: 11 and 12

E5CC-U: 10 and 11
E5EC/E5AC: 1 and 2
E5DC: 1 and 2

E5DC-B: 1 and 2

E5GC: 1and 2

* 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')
E5CC-B: 6,7, and 8 E5CC-B: 13 or 14, and 15 or 16
E5EC-B: 30, 31, and 32 E5EC-B: 1 or2,and 3 or 4

e QOperation

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
E5CC, E5CC-U, E5EC, E5AC, E5DC, E5DC-B, or E5GC

The terminal numbers are
c as follows:
Input power supply . ¢ Input Terminals * Input Power Supply
b STV (Positive and Negative) (C/D)
- E5CC: 4 and 5 E5CC: 11 and 12
E5CC-U: 3and 2 E5CC-U: 10 and 11

E5EC/E5AC: 22 and 23  E5EC/E5AC: 1 and 2

E5DC: 12 and 13 E5DC: 1 and 2
E5DC-B: 11 and 15 E5DC-B: 1 and 2
E5GC: 10 and 11 E5GC: 1and 2

E5CC-B or E5EC-B

The terminal numbers are as follows:
l—» C e Input Terminals (Positive and Negative)
Input power supply c' + E5CC-B: 6 and 7
b STV E5EC-B: 30 and 31
o - e Input Power Supply (C or C', and D or D)

E5CC-B: 13 or 14, and 15 or 16
* Common terminals are indicated with asterisks (*).ESEC-B: 1 or 2, and 3 or 4

Aoeanooy uoneosipuy Bunjoayy -2

Voltage Input
E5CC, E5CC-U, E5EC, E5AC, E5SDC, E5DC-B, or ESGC .
The terminal numbers are

as follows:
¢ * Input Terminals (Negative ¢ Input Power
Input power supply _ and Positive) Supply (C/D)
D . STV E5CC: 5 and 6 E5CC: 11 and 12
E5CC-U: 2 and 1 E5CC-U: 10 and 11
ESEC/E5AC: 23 and 24

E5EC/E5AC: 1 and 2

~

E5DC: 13 and 14 E5DC: 1and 2
E5DC-B: 15 and 16 E5DC-B: 1 and 2
E5GC: 11 and 12 E5GC: 1 and 2

E5CC-B/ESEC-B .
The terminal numbers are as follows:

¢ Input Terminals (Negative and Positive)
© E5CC-B: 7 and 8
Input power supply © - ESEC-B: 31 and 32
L. D . STV Je Input Power Supply (C or C', and D or D')
D' E5CC-B: 13 or 14, and 15 or 16

E5EC-B: 1 or 2, and 3 or 4

* Common terminals are indicated with asterisks (*).

e Operation
Set the STV output to the voltage or current test value.
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A Appendices

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

E5CC/E5CC-U/E5SCC-B

Option number 000: 5.2 VA max.
Other option numbers: 6.5 VA max.

Option number 000: 3.1 VA max./1.6 W max.
Other option numbers: 4.1 VA max./2.3 W max.

Power

E5EC/E5SEC-B

Option number 000: 6.6 VA max.
Other option numbers: 8.3 VA max.

Option number 000: 4.1 VA max./2.3 W max.
Other option numbers: 5.5 VA max./3.2 W max.

consumption

E5AC

Option number 000: 7.0 VA max.
Other option numbers: 9.0 VA max.

Option number 000: 4.2 VA max./2.4 W max.
Other option numbers: 5.6 VA max./3.4 W max.

E5DC/E5DC-B 4.9 VA max. 2.8 VA max./1.5 W max.
E5GC 5.9 VA max. 3.2 VA max./1.8 W max.
Thermocouple: K, J, T, E, L, U, N, R, S, B, W, PLII
Platinum resistance thermometer: Pt100, JPt100
Sensor input 1 Infrared temperature sensor: 10 to 70°C, 60 to 120°C, 115 to 165°C, 140 to 260°C
Current input “2: 4 to 20 mA, 0 to 20 mA (Input impedance: 150 Q max.)
Voltage input % 1105V, 0to 5V, 0to 10 V, 0 to 50 mV"® (Input impedance: 1 MQ min.)
E5CC/E5CC-B/ | SPST-NO, 250 VAC, 3 A (resistive load), electrical life: 100,000 operations
ESDC/E5DC-B | Min. applicable load: 5 V, 10 mA™® (reference values)
E5CC-U SPDT, 250 VAC, 3 A (resistive load), electrical life: 100,000 operations
Relay Min. applicable load: 5 V, 10 mA (reference values)
output [ ESEC/ESEC-B/ | SPST-NO, 250 VAC, 5 A (resistive load), electrical life: 100,000 operations
E5AC Min. applicable load: 5 V, 10 mA (reference values)
E5GC SPST-NO, 250 VAC, 2 A (resistive load), electrical life: 100,000 operations
Min. applicable load: 5V, 10 mA (reference values)
E5CC/E5CC-U/ | Output voltage 12 VDC £20% (PNP), max. load current 21 mA, with short-circuit protection
E5CC-B/E5DC/ | circuit
Control | yoltage | ESDC-B/ESGC
output 122" | output Control Output 1
(for Output voltage 12 VDC £20% (PNP), max. load current 40 mA, with short-circuit protection
driving | ESEC/E5EC-B/ circuit
SSR) E5AC (21 mA if there are two control outputs)
Control Output 2
12 VDC +20% (PNP), max. load current 21 mA, with short-circuit protection circuit
E5CC/E5CC-U/ | 4 to 20 mA DC, 0 to 20 mA DC, Load: 500 Q max.
Linear | EBCC-B/ESEC/ | Resolution: Approx. 10,000
current | ESEC-B/E5SAC/
output | ESAC-B/ESDC/
E5DC-B/ESGC
2 or 3 auxiliary outputs (depends on model),
SPST-NO, 250 VAC, model with 2 auxiliary outputs: 3 A (resistive load), model with 3
E5CC " ) L
auxiliary outputs: 2 A (resistive load),
Electrical life: 100,000 operations, Minimum applicable load: 10 mA at 5 V (reference values)
1 or 2 auxiliary outputs (depends on model),
E5CC-U 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
E5CC-B SPST-NO, 250 VAC, 2 A (resistive load),
Auxiliary Relay Electrical life: 100,000 operations, Minimum applicable load: 10 mA at 5 V (reference values)
output outputs 2 or 4 auxiliary outputs (depends on model),

ESEC/E5EC-B/
E5AC

SPST-NO, 250 VAC, model with 2 auxiliary outputs: 3 A (resistive load), model with 4
auxiliary outputs: 2 A (resistive load),
Electrical life: 100,000 operations, Minimum applicable load: 10 mA at 5 V (reference values)

E5DC/E5DC-B

2 (depends on model)
SPST-NO, 250 VAC, 2 A (resistive load),
Electrical life: 100,000 operations, Minimum applicable load: 10 mA at 5 V (reference values)

E5GC

1 or 2 auxiliary outputs (depends on model),
SPST-NO, 250 VAC, 2 A (resistive load),
Electrical life: 100,000 operations, Minimum applicable load: 10 mA at 5 V (reference values)
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Supply voltage 100 to 240 VAC, 50/60 Hz | 24 VAC, 50/60 Hz/24 VDC
Control method ON/OFF or 2-PID control (with autotuning)

Setting method Digital setting using front panel keys

Indication method 11-segment digital displays and individual indicators

Other functions Depend on the model

—10 to 55°C (with no condensation or icing), For 3-year warranty: Mounted individually at —10

UL LITEL LU 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-7 Sensor Input Setting Range, Indication Range, Control Range.

*2  When connecting the ES2-HB/THB, connect it 1:1.

*3  With the E5CC, you cannot select a relay output or linear current output for control output 2.

*4  The E5CC-U, E5CC-B, E5SEC-B, E5DC, E5DC-B, and E5GC do not have control output 2.

*5  The 0 to 50 mV range can be used only for E5CC-U Digital Controllers and only if they are manufactured in May 2014 or
later (version 2.2 or higher).

® HB and HS Alarms
(E5LJC Models with HB and HS Alarms)

Max. heater current 50 AAC
Input current readout 5% FS +1 digit max.
accuracy
0.1t049.9 A (0.1 A units)
Heater burnoutalarm | (' 1200 o0 Ao O e N »
setting range 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 sor1t0 99 s T
0.11t0 49.9 A (0.1 A units) 2
. (4]
Heatershortalarm | ()% (20200 O e OFF 2
setting range Min. detection OFF time ": 35 ms for a control period of 0.1 sor 0.2 s a

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 ON time for the control output
for heating is 100 ms or less (35 ms or less if the control period is 0.1 or 0.2 s).

>

sbuney |-1-v
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A-1-2 Characteristics

E5CC, E5CC-B, E5EC, E5EC-B, E5AC, E5DC, E5DC-B, and E5GC:
(£0.3% of indication value or +1°C, whichever is greater) +1 digit max.

Indication Thermocouple " E5CC-U:
GElicly (1% of PV or +2°C, whichever is greater) +1 digit max.
(v;he: m:)lunted Resistance (£0.2% of indication value or +0.8°C, whichever is greater) £1 digit max.
in Ilow l:a v, thermometer
amuien Analog input +0.2% FS +1 digit max.
temperature of . —
CT input +5% FS 1 digit max.

23°C)

Potentiometer
input

5% FS 1 digit max.

Temperature
variation influence
2

Voltage variation

Thermocouple

Thermocouple (R, S, B, 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.

influence 2 *K thermocouple at —100°C max: +10°C max.

Electromagnetic | Resistance (1% of indication value or £2°C, whichever is greater) +1 digit max.
interference thermometer

influence Analog input +1% FS +1 digit max.

(according to EN | CT input 5% FS £1 digit max.

61326-1)

Remote SP input

+1% FS 1 digit max.

Installation
influence
(E5DC/E5DC-B
only)

Thermocouple

R, S, B, W, or PLII thermocouple: (+1% of indication value or £10°C, whichever
is greater) +1 digit max.

Other thermocouple: (£1% of indication value or £4°C, whichever is greater) 1
digit max.

* K thermocouple at —100°C max: +10°C 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) Analog input 0.1% t0 999.9% FS (in units of 0.1% FS)

Integral time (1) 3

Standard, heating/cooling, or close position-proportional control: 0 to 9,999 s
(in 1-s increments) or 0.0 to 999.9 s (in 0.1-s increments)

Floating position-proportional control: 1 to 9,999 s (in 1-s increments) or 0.1 to
999.9 s (in 0.1-s increments)

Derivative time (D) "3

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)

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)

Sampling cycle

50 ms

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

100 to 240 VAC: 3,000 VAC, 50/60 Hz for 1 min between terminals of different
charge

24 VAC/DC: 3,000 VAC,* 50/60 Hz for 1 min between terminals of different
charge

*E5GC only: 2,300 VAC

Malfunction vibration

10 to 55 Hz, 20 m/s2 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/sz, 3 times each in X, Y, and Z directions

A-4
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Shock resistance 300 m/s2, 3 times each in X, Y, and Z directions
Approx. 120 g | Adapter: Approx. 10 g Terminal cover: Approx. 0.5 g
E5CC
each
E5CC-B Approx. 120 g | Adapter: Approx. 10 g
E5CC-U Approx. 100 g | Adapter: Approx. 10 g
. E5EC Approx. 210 g | Adapter: Approx. 4 g x 2 | Terminal Cover: Approx. 1 g each
Weight E5EC-B Approx. 210 g | Adapter: Approx. 4 gx2 | ---
E5AC Approx. 250 g | Adapter: Approx. 4 g x 2 | Terminal Cover: Approx. 1 g each
E5DC Main Unit: Approx. 80 g, Terminal Unit: Approx. 40 g
E5DC-B Main Unit: Approx. 80 g, Terminal Unit: Approx. 40 g
E5GC Approx. 80 g Adapters: Approx. 4 g x 2
E5CC/E5CC-B/ Front panel: IP66, rear case: IP20, terminals: IPOO
E5EC/E5EC-B/
Degree of E5AC/E5GC
protection E5CC-U Front panel: IP50, rear case: IP20, terminals: IPOO
E5DC/E5DC-B Main Unit: IP20, Terminal Unit: 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 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

Contact Input

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

Event inputs Non-contact Input

ON: Residual voltage 1.5 V max.; OFF: Leakage current 0.1 mA max.

Current flow: Approx. 7 mA per contact.

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, or 57.6 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
Current input: 4 to 20 or 0 to 20 mA DC with input impedance of 150 Q max.

Voltage input: 1to 5, 0 to 5, or 0 to 10 VDC with input impedance of 1 MQ min.

suoneosyoads |-y

>

Transfer output

Remote SP input

suondQ Jo sonsuslorIRy) pue buney g-|-y
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A-1-4 Waterproof Packing

If the Waterproof Packing is lost or damage, order one of the following models.

Y92S-P12 (for DIN 48 x 24) Y92S-P8 (for DIN 48 x 48)
Y92S-P9 (for DIN 48 x 96) Y92S-P10 (for DIN 96 x 96)

A-1-5 Unit Labels
Order the Unit Labels separately to use them with the ESDC or E5DC-B.

Y92S-L2
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A-1-6 Setup Tool Port Cover for Front Panel

A Y92F-P7 Setup Tool Port Cover for the front panel is included with the ESEC, E5EC-B, or E5AC.
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

g

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 at
the bottom of the port.

suoneosyoads |-y

>

4 Make sure that the Setup Tool Port Cover is closed.
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A-1-7 Connector Cover of the Terminal Unit (models with Push-in Plus
Terminal Blocks)

The Terminal Units of the E5DC-B have male and female connector covers (E53-COV26), respectively.
Order the connector covers separately, if lost or damaged.

E53-COV26
Male connector cover Female connector cover

The attachment and removal procedure of the connector covers is described below.

I Removing the Connector Covers

1 Insert a flat-blade screwdriver in the notched Male connector cover
part of both the male and female connector
covers, and remove the connector covers.

Notched part

Notched part

|E| Precautions for Correct Use

The product may get damaged.

Take care not to insert the flat-blade screwdriver too much inside the notched part of the female
connector cover.
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I Attaching the Connector Covers

® For a male connector cover

1 Attach the connector cover until the claws on
the connector cover fit into the connector with
a click sound.
A male connector does not have an up/down
direction.

® For a female connector cover

1 Insert the projection on the female connector

cover into the groove on the Terminal Unit. Projection

%4} | groove
%

E

suoneosyoads |-y

2 Attach the female connector cover until the
claws on the connector cover fit into the
notched part of the Terminal Unit with a click
sound.

Notched part

>
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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 1 50 A AC 120 A AC™
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 E5LIC is 50 A.

A-2-2 Dimensions (Unit: mm)
* E54-CT1

Filler 2.8
(epoxy) 157 | 58dia. *Hﬁ

i

1 | Case |
2‘5 25 B '/ ; T
L.

J RN I B A

S Two, 3.5 dia.
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» E54-CT1L
le—D21 —»
8 15
] } 1l 1l
|
|
11545 ~L | AL Cable (AWG18) AL

(12) Shrinkable tube

Mark (yellow)

|
|
}° Case (PBT) )
|

5.8 dia. Filler (epoxy)
d 10.5
~—— 40—~ 41 0 L
5 .
| Two, 3.5 dia.
! 7
] & \ &
‘ | : >
1 \ 1 S
30 —] o
=
* E54-CT3 g
3
- 30| 2.36 dia. )
iller <0 — _ Hﬁk o
(epoxy) 12.0 dia. %
i i ‘ Case % 9 (1]
N AL | :
40 x 40@ |
| i
-~ 40—~ 15 = i
N
9
| ‘ 3
8 ! 2
17 1N 2
\ \ | Two, M3 holes (depth: 4) <
80— =
3
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

A Conversion Cable is also required to connect to the Setup Tool port on the front panel of the E5EC,
E5SEC-B, E5AC, E5DC, or E5SDC-B or to the Setup Tool port on the bottom panel of the ESGC. The fol-
lowing 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 2-4 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

CX-Thermo

Applicable models

E5CC, E5EC, or ESAC: CX-Thermo version 4.5 or higher
E5DC: CX-Thermo version 4.6 or higher

E5CC-U or E5SLIC-T: CX-Thermo version 4.61 or higher
E5GC: CX-Thermo version 4.62 or higher

E5CC-B, or ESEC-B: CX-Thermo version 4.65 or higher
E5DC-B: CX-Thermo version 4.69 or higher

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/E5SEC-B/ESAC/ESDC/ESDC-B/ESGC Series and ESEC-T/E5AC-T Series
Connector Digital Controller: 4-pin plug
specifications 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

:mtc ) —|§| 1=

| 263 mm 1,510 mm

e[ s s
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A-4 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.

Coo
5.1: v 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.

sAe|dsiqg Jo113 p-v

® 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. 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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Display Range Exceeded
a4

® 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: cccec
e When more than 9,999: 22332

@ Operation
Control continues, allowing normal operation. The value will appear in the display for the PV.

Resistance thermometer input (Except for models with a Resistance thermometer input (Except for models with a

setting range of —199.9 to 500.0°C) setting range of ~1999. to 500.0°C) _ _
Thermocouple input (Except for models with a setting range of Thermocouple input (Except for models with a setting range of
—199.9 to 400.0°C) —199.9 to 400.0°C)
ES1B —Control range— —Control range ————
G.ERR display | Numeric display S.ERR display S.ERR display | cccc display | Numeric display 5.ERR display
Input indication range] Input indication range
Analog Input Analog In_put
« When display range < control range e When display range > control range
Control range ———————— — Control range —
S.ERR display | ccce display Numeric display 2333 display | 5.ERR display S.ERR display | Numeric display | S.ERR display
Input indication range Input indication range|
—1999 < Display range* * 9999 —1999 < Display range* —® 9999

*The display range is shown in numbers with decimal points omitted.

-

[ 3’ 3’ 3’ AD Converter Error

® 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. A
linear voltage output will be approx. 0 V.)
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(g A 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. A
linear voltage output will be approx. 0 V.)

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
Heater current 2 value monitor
Leakage current 1 monitor
Leakage current 2 monitor

sAe|dsiqg Jo113 p-v

FLof A
[ |

|y |

LLL HB Alarm

,'_,_," ,' HS Alarm

=

LLIC

® 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, Heater Current 2 Value Monitor, Leakage Current 1
Monitor, or Leakage Current 2 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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---- Potentiometer Input Error (Position-proportional Models Only)

® Meaning

“----” will be displayed for the Valve Opening Monitor parameter if any of the following error occurs.

¢ Motor calibration has not been performed.

¢ The wiring of the potentiometer is incorrect or broken.

e The potentiometer input value is incorrect (e.g., the input is out of range or the potentiometer has
failed).

® Action
Check for the above errors.

® Operation

Close control: The control output is OFF or the value that is set for the MV at PV Error parameter is
output.
Floating control: Operation will be normal.
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A-5 Troubleshooting

A-5-1 Frequently Asked Questions

Under Troubleshooting, the method of checking for problems that are frequently encountered by the
customers has been described below. If a similar event occurs, please check the contents below.
For events to which this section may not be applicable, refer to the list A-5-2 Checking Problems on

page A-22.
* The error between the indic_ated temperature Make sure the correct input type has been set.
and the actual temperature is large. [Refer to Checking the Input Type.]

e 5.ERR is displayed.

* The temperature rise (or temperature drop)
speed s either slow or fast. Make sure the PV input correction value is not incorrect.

[Refer to Checking the PV input correction value.]

Make sure the PV input slope correction coefficient is not incorrect.
[Refer to Checking the PV input slope correction coefficient.]

® Checking the Input Type
*  If the setting value is to be changed for the purpose of checking, OMRON recommends that you make a
note of the setting value before change.

1 Turn ON the power.

Operation Display

2 Press the @ (Level) Key for at
least 3 seconds. )
When you are finished, press zeysfsot,h;(ié(slﬁvel)
the @ (Level) Key for at least 1 seconds.
second to return to the
operation display.

«Flashes three times

t

Initial Setting Level

M-t (IN-T): Indicates the Input
Type parameter.

+<The default setting is 5:

(5: K thermocouple at —200 to
1,300°C).

If the input and sensor type number do
not match, change the number using
the (A1) (Up/down) keys.

Refer to page A-43 for the list of input
types.

® Checking the PV Input Shift Value

*  If the setting value is to be changed for the purpose of checking, OMRON recommends that you make a
note of the setting value before change.

1 Turn ON the power.

Operation Display
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2 Press the @ (Level) key for less

than one second.
Move to the adjustment level.

Press the ©) (Level)
key for less than one
second.

Adjustment Level

- i~ —tAdd (L.AdJ) will be displayed
to indicate that the Adjust-
ment Level has been entered.

3 Change the parameter that is

displayed with the @ (Mode)
Key.

After completion, press the ©
(Level) key for less than one
second to return to the
Operation screen.

Press the (©) (Level) +—Flashes three times
Key for at least 3

seconds.

Initial Setting Level

+ Move to the screen on which Cn5
(INS) is displayed.
The display in the lower row is the PV
input correction value.
The default value is 0.0 (0 in the case
of analog input).
Make sure an incorrect value is not set.
Refer to page 5-3, 6-27 for details.

@ Additional Information

Meaning of the PV input correction value c N5 (INS):
The ins amount is added to the input value from the sensor.
Example) N5 = 30.0; When the input value is 100.0°C, the indicated temperature will be

130.0°C.
L N5 = -20.0; When the
80.0°C.

input value is 100.0°C, the indicated temperature will be

® Checking the PV Input Slope Correction Coefficient

If the setting value is to be changed for the purpose of checking, OMRON recommends that you make a

note of the setting value before change.

Turn ON the power.

Operation Display

Press the @ (Level) key for less
than one second.
Move to the Adjustment Level.

Press the ©) (Level)
key for less than one
second.

Adjustment Level

«—L.AddJ (L.AdJ) will be displayed
to indicate that the Adjust-
ment Level has been entered.
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3 Change the parameter that is
displayed with the © (Mode) Press the (%) (Mode) key

several times to display . nFk.
Key- (The number of times the

F key is to be pressed varies
After completion, press the @ || "0 PEes e,

(Level) key for less than one tions.)
second to return to the

Operation screen. Initial Setting Level -

LI ,L ~|[ < Move to the screen on which
1
]

o CnRE (INRT) is displayed.
LILiL)™) The display in the lower row is the
o PV input slope correction

Nem 8] coefficient.

The default is 1.000.

Make sure an incorrect value is
not set.

Refer to page 5-3, 6-27 for details.

@ Additional Information

Meaning of the PV input shift value c NFE (INRT):

Specifies the amount of change in the indicated value with respect to the increase/decrease in

the sensor input value.

LNRL is calculated as Amount of change in indicated value / Amount of change in input value,

and its default value is 1.000.

Example) . NFE =2.000; When the amount of change in the input value is +100°C, the amount
of change in the indicated value will be +200°C.
L NFE = 0.200; When the amount of change in the input value is +100°C, the amount
of change in the indicated value will be +20°C.
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A-5-2 Checking Problems

If the Digital Controller is not operating normally, check the following points before requesting repairs. If
the problem persists, contact your OMRON representative for details on returning the product.

Timing Status Meaning Countermeasures Page
Turning The TUNE indicator will ST (self-tuning) is in This is not a product fault. 4-27
ON the flash. progress (default setting: | The TUNE indicator flashes during self-tuning.
power for ON).
the first Temperature error is Input type mismatch Check the sensor type and reset the input type correctly. | 4-12
time large. Thermometer is not Check the thermometer installation location and polarity 2-25,

Input error (S.Err display) | installed properly. and install correctly. 2-41
Communications are not | Non-recommended Make sure that the connected device is not faulty. *1
possible. adapter is being used.
During Overshooting ON/OFF control is Select PID control and execute either ST (self-tuning) or | 4-24
operation | Undershooting enabled (default: ON/OFF | AT (auto-tuning).
Hunting control selected). When using self-tuning, turn ON the power supply to the
Digital Controller and load (heater, etc.) at the same time,
or turn ON the load power supply first. Accurate
self-tuning and optimum control will not be possible if the
power supply to the load is turned ON after turning ON the
power supply to the Digital Controller.
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 4-42
current. Also investigate the errors detected by the HS
alarm function.
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 4-40
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. 6-45
parameter (AE) is not enabled.
displayed. The Controller is stopped. | Set the RUN/STOP parameter to RUN. 6-13
The SP Ramp Set Value | ST is enabled Set the ST parameter to OFF. 6-33
parameter (5PRL) is not
displayed.
The Remote SP Enable | ST is enabled Set the ST parameter to OFF. 6-85
parameter (F5FL) is not
displayed.
The Alarm 1 Type The Auxiliary Output 1 Set the Auxiliary Output 1 Assignment parameter to Alarm | 6-83

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).

*1  Also refer to the E5//C Digital Controllers Communications Manual (Cat. No. H175) 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 5-12
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 5-12
operate RUN) display, control is stopped.
Temperature erroris large | Thermometer has burnt Check whether the thermometer has burnt out or
Input error (S.err display) | out or short-circuited. short-circuited.
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 connect | ---
Digital Controller and 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 | 5-3
correctly (default: 0°C) the input shift value to 0.0.
Keys will not operate Setting change protect is | Turn OFF setting change protect. 5-19
ON.
Cannot shift levels Operations limited due to | Set the operation/adjustment protect, initial 5-19
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 2-55
service life loose. N-m.*2
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.
*2  The specified torque is 0.5 N-m for the E5CC-U.
E5CIC Digital Temperature Controllers User’s Manual (H174) A-23
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Symptom: Cannot Communicate or a Communications Error Occurs

Meaning

Countermeasures

The communications wiring is not correct.

Correct the wiring. When connecting to a third-party device and terminal
name is different, connect terminals with same polarity.

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 2-2-9 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 E5[IC
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 Controller.

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.

*  Also refer to the E5//C Digital Controllers Communications Manual (Cat. No. H175) for details on

errors.
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A-6-1

Operation Level

A Appendices

Parameters Characters Setting (monitor) value Display Default Unit
Process Value Temperature: According to indication range for each sensor. EU
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-5F Oto7 0 None
Selection
Remote SP Monitor m RSP I;ig;:'c:)tsc’a SP lower limit —10%FS to remote SP upper limit + EU
Set Point During SP Ramp | 57-M SP lower limit to SP upper limit EU
Heater Current 1 Value CEd 0.0 to0 55.0 A
Monitor
Heater Current 2 Value = 0.0t0 55.0 A
Monitor m
Leakage Current 1 LLRI 0.0t0 55.0 A
Monitor
Leakage Current 2 LLRZ 0.0 t0 55.0 A
Monitor m
Program Start m PR&E RSET, STRT RSEE,5ERE | RSET | None
Soak Time Remain [ERLY | */¥ 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 IH -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 Limit 2 | 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 %
to 999.9
Alarm Value Upper Limit 3 | AL 34 -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 | AL4H -1,999 to 9,999 0 EU
Alarm Value Lower Limit 4 | AL 4L -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) {-a 0.0 to 105.0 %
oM

Valve Opening Monitor

Measured opening: —10.0 to 110.0
Estimated opening*zs 0.0 to 100.0

Y%

*1 Seconds is supported only by the ESDC, ESDC-B and E5GC. (The E5SDC must be manufactured in July 2014 or later (version 2.2 or higher).)
*2 You can use this parameter only with the ESEC-PRLI-8[]] or ESAC-PRLI-8[ 1. (The Digital Controller must be manufactured in
August 2014 or later (version 2.2 or higher).)
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A-6-2 Adjustment Level

Parameters Characters Setting (monitor) value Display Default Unit
Adjustment Level LA
Display m
AT Execute/Cancel At OFF, AT Cancel ofF, RE-2, OFF None
AT-2: 100%AT Execute AL-1
AT-1: 40%AT Execute™’
Communications CMWE OFF, ON oFF, oN OFF None
Writing
SP Mode m SPMd LSP, RSP L5P, RSP LSP None
Heater Current 1 Value | [t { 0.0t0 55.0 A
Monitor
Heater Burnout Hb | 0.0to 50.0 0.0 A
Detection 1
Heater Current 2 Value | [EZ 0.0t0 55.0 A
Monitor m
Heater Burnout Hhd 0.0 t0 50.0 0.0 A
Detection 2 [
Leakage Current 1 LLR 0.0 t0 55.0 A
Monitor
HS Alarm 1 H5 0.0 t0 50.0 50.0 A
Leakage Current 2 LLRZ 0.0t0 55.0 A
Monitor m
HS Alarm 2 m H52 0.0 t0 50.0 50.0 A
SP O SP-0 SP lower limit to SP upper limit 0 EU
SP 1 SP- SP lower limit to SP upper limit 0 EU
SP 2 SF-2 SP lower limit to SP upper limit 0 EU
SP3 SF-3 SP lower limit to SP upper limit 0 EU
SP 4 SP-H SP lower limit to SP upper limit 0 EU
SP 5 S5P-5 SP lower limit to SP upper limit 0 EU
SP 6 SP-h SP lower limit to SP upper limit 0 EU
SP7 5A-1 SP lower limit to SP upper limit 0 EU
Process Value Input LNG 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 LNRE 0.001 to 9.999 1.000 None
Coefficient [
Remote SP Input Shift | #55 Temperature input: —199.9 to 999.9 0.0 °C or °F
m Analog input: —1,999 to 9,999 0 EU
Remote SP Input RSRE 0.001 to 9.999 1.000 None
Slope Coefficient
Proportional Band P Temperature input: 0.1 to 999.9 8.0 °C or °F
Analog input: 0.1 to 999.9 10.0 %FS
Integral Time C Standard, heating/cooling, or close 233 Seconds
position-proportional control: 233.0
Integral/Derivative Time Unit of 1 s: 0 to 9,999
Integral/Derivative Time Unit of 0.1 s: 0.0 to
999.9
Floating position-proportional control:
Integral/Derivative Time Unit of 1 s: 1 to 9999
Integral/Derivative Time Unit of 0.1 s: 0.1 to
999.9
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 r-F Temperature input: 0.1 to 999.9 8.0 °C or °F
(Cooling) Analog input: 0.1 to 999.9 10.0 %FS
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Parameters Characters Setting (monitor) value Display Default Unit
Integral Time (Cooling) | £ -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 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
Dead Band L-dh Temperature input: —199.9 to 999.9 0.0 °Cor°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 or °F
Analog input: 0.01 to 99.99 0.10 %FS
Hysteresis (Cooling) CHYS Temperature input: 0.1 to 999.9 1.0 °Cor°F
Analog input: 0.01 to 99.99 0.10 %FS
Soak Time m SaAk 1 to 9999 1 min, h, or s’
Wait Band m WE-h Temperature input: OFF or 0.1 to 999.9 off, 0. lto OFF °C or °F
9558
Analog input: OFF, 0.01 to 99.99 aofF, 00 1to | OFF %FS
9589
My-5 Standard: —5.0 to 105.0 0.0 %
MV at Stop m Heating/cooling: —105.0 to 105.0
Floating position-proportional control or the Direct | [L a5, Hal d, | HOLD None
Setting of Position-proportional MV parameter set | aFEN
to OFF: CLOS, HOLD, or OPEN
Close position-proportional control with the Direct 0.0 %
Setting of Position-proportional MV parameter set
to ON: -5.0 to 105.0
MV at PV Error m 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,
99588 EU/min,
EU/h
SP Ramp Fall Value SPRL SAME, OFF, or 1 to 9,999 SAME, aFF, | SAME EU/s,
m {to 9955 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
Close position-proportional control: MV lower limit
+0.1t0 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
Close position-proportional control: —5.0 to MV 0.0
upper limit —0.1
MV Change Rate Limit | of'L 0.0 to 100.0 0.0 Yols
m (0.0: MV Change Rate Limit Disabled)
Position Proportional dhb Close position-proportional control: 0.1 to 10.0 4.0 %
Dead Band Floating position-proportional control: 0.1 to 10.0 2.0
Open/Close Hysteresis | al -H 0.1 t0 20.0 0.8 %
Extraction of Square SLRP 0.0 to 100.0 0.0 %
Root Low-cut Point
000 |
Work Bit * ON Delay W {to HaN 0 to 999 0 Seconds
000 |
Work Bit * OFF Delay | W { to 85F 0 to 999 0 Seconds
000 |
Communications PLLNM 0 to 9999 ms

Monitor

*1  This setting is not displayed for heating and cooling control or for floating position-proportional control.
*2  Seconds is supported only by the E5DC, E5DC-B, and E5GC. (The E5DC must be manufactured in July 2014 or later
(version 2.2 or higher).)
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A-6-3 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: 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: 0 to 20 mA
27:1to5V
28:0to5V
29:0to 10V
30: 0to 50 mv""
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 dP O0to3 0 None
Temperature Unit d-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 — 1 0
PID ON/OFF CNEL ON/OFF 2-PID oNaF, PCd ON/OFF None
Standard or S-HC Standard or heating/cooling SENd, H-C Standard None
Heating/Cooling
ST St OFF, ON aofF, aN ON None
Program Pattern PERN OFF, STOP, CONT ofF, S5kaPf, OFF None
m LoNE
Control Period P 0.1,0.2,0.5, or 1 to 99 0.1,02,05, Relay Seconds
(Heating) to 99 output: 20
Voltage
output (for
driving
SSR): 2
Control Period L-CP 0.1,0.2, 0.5, 0r 1t0 99 o400, 0s, Relay Seconds
(Cooling) to 99 output: 20
Voltage
output (for
driving
SSR): 2
Direct/Reverse aREty Reverse operation, direct operation af-R, af-d Reverse None
Operation operation
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A Appendices

Parameters

Characters

Setting (monitor) value

Display

Default

Unit

Alarm 1Type

ALE

ahrwnd o

S9N

11

12:

13:
14:
15:
16:
17:
18:

19:

Alarm function OFF

Upper and lower-limit alarm

Upper-limit alarm

Lower-limit alarm

Upper and lower-limit range alarm
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

: Absolute-value upper-limit alarm with standby

sequence

: Absolute-value lower-limit alarm with standby

sequence
LBA (Loop Burnout Alarm) (A Standard Model
must be used.)

PV change rate alarm

SP absolute-value upper-limit alarm

SP absolute-value lower-limit alarm

MV absolute-value upper-limit alarm

MV absolute-value lower-limit alarm

RSP absolute-value upper-limit alarm (There
must be a remote SP input.)

RSP absolute-value lower-limit alarm (There

must be a remote SP input.)

None

Alarm 1 Hysteresis

Temperature input: 0.1 to 999.9 for all alarms except
for MV absolute-value upper-limit or MV lower-limit
alarms

0.2

°C or °F

Analog input: 0.01 to 99.99 for all alarms except for
MV absolute-value upper-limit or MV lower-limit
alarms

0.02

%FS

0.01 t0 99.99 for MV absolute-value upper-limit or
MV lower-limit alarms

0.50

%

Alarm 2 Type

Same as Alarm 1 Type except that 12 (LBA) cannot
be set.

None

Alarm 2 Hysteresis

Temperature input: 0.1 to 999.9 for all alarms except
for MV absolute-value upper-limit or MV lower-limit
alarms

0.2

°C or °F

Analog input: 0.01 to 99.99 for all alarms except for
MV absolute-value upper-limit or MV lower-limit
alarms

0.02

%FS

0.01 to 99.99 for MV absolute-value upper-limit or
MV lower-limit alarms

0.50

%

Alarm 3 Type

ALEd

Same as Alarm 1 Type except that 12 (LBA) cannot
be set.

None

Alarm 3 Hysteresis

ALHT

Temperature input: 0.1 to 999.9 for all alarms except
for MV absolute-value upper-limit or MV lower-limit
alarms

0.2

°C or °F

Analog input: 0.01 to 99.99 for all alarms except for
MV absolute-value upper-limit or MV lower-limit
alarms

0.02

%FS

0.01 to 99.99 for MV absolute-value upper-limit or
MV lower-limit alarms

0.50

%

Alarm 4 Type

ALEY

Same as Alarm 1 Type except that 12 (LBA) cannot
be set.

None

Alarm 4 Hysteresis

ALHY

Temperature input: 0.1 to 999.9 for all alarms except
for MV absolute-value upper-limit or MV lower-limit
alarms

0.2

°C or °F

Analog input: 0.01 to 99.99 for all alarms except for
MV absolute-value upper-limit or MV lower-limit
alarms

0.02

%FS

0.01 to 99.99 for MV absolute-value upper-limit or
MV lower-limit alarms

0.50

%

Control Output 1 Signal

oI5k

4-20: 4-20 mA
0-20: 0-20 mA

4-20

None
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A Appendices

Parameters Characters Setting (monitor) value Display Default Unit
Control Output 2 Signal | o5k 4-20: 4-20 mA Y-20,0-20 4-20 None
m 0-20: 0-20 mA
Transfer Output Signal | ERSE 4-20: 4-20 mA 4-20, 1-5v 4-20 None
m 1-5V:1-5V
Transfer Output Type ER-L OFF: OFF oFF OFF None
000 | SP:  Set point™? 5P

SP-M: Ramp set point SF-1
PV: Process value Py
MV: MV (heating) (Not supported for "
Position-proportional Models.)
CMV: MV (cooling) (Supported only for C-Mv
heating/cooling control.) .
V-M:  Valve opening (Supported only for v
Position-proportional Models.)
Transfer Output Upper | EF-H 3 3 3
Limit [l
Transfer Output Lower | £ER-L 3 3 3
Limit [l
Simple Transfer Output | a {EH 4 4 4
1 Upper Limit
Simple Transfer Output | o {EL 4 4 4
1 Lower Limit
Event Input Ev-1 NONE: None NaNE MSPO None
Assignment 1 STOP: RUN/STOP Skaf
MANU: Auto/Manual Switch MANL
PRST: Program Start PR5E
DRS: Invert Direct/Reverse Operation dR5
RSP: SP Mode Switch (There must be a remote SP | #5F
input.)
AT-2: 100% AT Execute/Cancel AE-2
AT-1: 40% AT Execute/Cancel "® Ae- 1
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 MEFP
MSP2: Multi-SP No. switching bit 2 MSPZ
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 V- 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
: Event Input
Assignment 5 m Assigan(Jent 1.
Event Input EV-h Same as Event Input Assignment 1. Same as NONE None
. Event Input
Assignment 6 m Assignmpent 1.
Close/Floating CLFL FLOT: Floating control Flot,[Lahb FLOT None
CLOS: Close control
Valve Opening Monitor | ¥M5L MEAS: Measured opening MEAS MEAS None
Selection”” [[J80) ESTM
ESTM: Estimated opening
Motor Calibration CAL OFF or ON ofF, oN OFF None
Travel Time Mok 110 999 30 Seconds
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A Appendices

Parameters Characters Setting (monitor) value Display Default Unit
Extraction of Square S4R OFF: ON ofF, aN OFF(0) None
Root Enable m
Move to Advanced AMay -1,999 to 9,999 0 None
function Setting Level

*1 This range can be used only for ESCC-U Digital Controllers and only if they are manufactured in May
2014 or later (version 2.2 or higher).
*2 The remote SP will be output while the SP Mode parameter is set to the Remote SP Mode.

*3
Default™3!
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
Ramp
PV Temperature input: Input setting range lower Input setting range upper/lower EU
limit to Input setting range upper limit limit
Analog input: Scaling lower limit to Scaling Scaling upper/lower limit
upper limit
MV (Heating) Standard: -5.0 to 105.0 100.0/0.0 %
Heating/cooling: 0.0 to 105.0
MV (Cooling) 0.0 to 105.0 100.0/0.0 %
Valve opening -10.0to 110.0 100.0/0.0 %
*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.)
*4
Setting of the simple Setti . . Default™! .
transfer output type etting (monitor) range (simple transfeI: oytput Unit
upper/lower limits)
Simple transfer SP SP lower limit to SP upper limit SP upper limit/lower limit EU
Simple transfer ramp SP lower limit to SP upper limit SP upper limit/lower limit EU
SP
Simple transfer PV Temperature input: Input setting range lower Input setting range upper/lower EU
limit to Input setting range upper limit limit
Analog input: Scaling lower limit to Scaling Scaling upper/lower limit
upper limit
Simple transfer MV Standard: 5.0 to 105.0 100.0/0.0 %
(heating) Heating/cooling: 0.0 to 105.0
Simple transfer MV 0.0 to 105.0 100.0/0.0 %
(cooling)
*4.1 Initialized if the control output 1 type is changed.

Initialized if the input type, temperature unit, scaling upper/lower limit, or SP upper/ lower limit is changed
when the control output 1 type is set to the simple transfer SP, simple transfer ramp SP, or simple transfer

PV.

*5 PRST (Program Start) can be set even when the Program Pattern parameter is set to OFF, but the
function will be disabled.
*6  This function can be set for heating/cooling control or for floating control for Position-proportional Models,
but the setting will be disabled.
*7 You can use this parameter only with the ESEC-PRL-8[IL] or ESAC-PRLI-8LIL]. (The Digital Controller
must be manufactured in August 2014 or later (version 2.2 or higher).)
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A Appendices

A-6-4 Manual Control Level

Parameters

Setting (monitor) value

Default

Unit

Manual MV

-5.0 to 105.0 (standard)
~105.0 to 105.0 (heating/cooling) 2
-5.0 to 105.0 (position-proportional) 12

0.0

%

*1 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.

*2  The valve opening is monitored for floating control or for close control with the Direct Setting of Position-proportional MV
parameter set to OFF.

A-6-5 Monitor/Setting Item Level

The contents displayed vary depending on the Monitor/Setting 1 to 5 (advanced function setting
level) setting.

A-6-6 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 MSPU OFF(1),2t0 8 ofF,2tof 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 Ak Condition A | None
Reset
Auxiliary Output 1 Sh N N-O: Close in alarm N-g, N-[ N-O None
Open in Alarm N-C: Open in alarm
Auxiliary Output 2 ShaN N-O: Close in alarm N-a, N-T N-O None
Open in Alarm N-C: Open in alarm
Auxiliary Output 3 ShL3IN N-O: Close in alarm N-a, N-T N-O None
Open in Alarm N-C: Open in alarm
Auxiliary Output 4 ShYN N-O: Close in alarm N-ag, N-C N-O None
Open in Alarm N-C: Open in alarm
HB ON/OFF Hal OFF, ON afF, aN ON None
Heater Burnout Latch HhL OFF, ON afF, aN OFF None
Heater Burnout HhH 0.1t0 50.0 0.1 A
Hysteresis
ST Stable Range Sk-h 0.1 10 999.9 15.0 °C or °F
o ALFA 0.00 to 1.00 0.65 None
Integral/Derivative Eldu 1,0.1 {,at 1 Second
Time Unit
AT Calculated Gain RE-G 0.1t0 10.0 Standard None
m Modgl: 0.8
Position-pro
portional
Model: 1.0
AT Hysteresis m AE-H Temperature input: 0.1 to 999.9 0.8 °C or °F
Analog input: 0.01 to 9.99 0.20 %FS
Limit Cycle MV LCMA 5.0 to 50.0 20.0 %
Amplitude m
Input Digital Filter CNF 0.0 t0 999.9 0.0 Second
Moving Average Count | MAY OFF, 2,4, 8,16, or 32 OFF™® Times
FB Moving Average MAY OFF, 2, 4, 8, 16, or 32 16 Times
Count™®
MV Display o-df OFF, ON afF, aN OFF None
Automatic Display REL OFF, 1 to 99 ofF, 1to 99 | OFF Second
Return Time

A -32
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Parameters Characters Setting (monitor) value Display Default Unit
Display Brightness hROE 1t03 3 None
000 |
Alarm 1 Latch AILE OFF, ON afFF, aN OFF None
Alarm 2 Latch AZLE OFF, ON afFF, aN OFF None
Alarm 3 Latch A3LE OFF, ON afFF, aN OFF None
Alarm 4 Latch AHLE OFF, ON ofF, 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 Aol 0 to 999 (0: ON delay disabled) 0 Second
Alarm 2 ON Delay AcaN 0 to 999 (0: ON delay disabled) 0 Second
Alarm 3 ON Delay AdaN 0 to 999 (0: ON delay disabled) 0 Second
Alarm 4 ON Delay AYaN 0 to 999 (0: ON delay disabled) 0 Second
Alarm 1 OFF Delay AloF 0 to 999 (0: OFF delay disabled) 0 Second
Alarm 2 OFF Delay AdaF 0 to 999 (0: OFF delay disabled) 0 Second
Alarm 3 OFF Delay A3oF 0 to 999 (0: OFF delay disabled) 0 Second
Alarm 4 OFF Delay AYaF 0 to 999 (0: OFF delay disabled) 0 Second
MV at Stop and Error My SE OFF, ON ofF, oN OFF None
Addition [

Auto/Manual Select MAd OFF, ON afF, aN Standard None
Addition Model:OFF
Position-pro
portional
Model: ON
Manual Output Method | MANE HOLD or INIT Hold, CNCE HOLD None
Manual MV Initial Value | MANC ~5.0 to 105.0 for standard control *1 0.0 %
-105.0 to 105.0 for heating/cooling control ™
RT m Rt OFF, ON ofF, oN OFF None
HS Alarm Use HSY OFF, ON afF, alN ON None
HS Alarm Latch HSL OFF, ON afF, alN OFF None
HS Alarm Hysteresis HSH 0.1t0 50.0 0.1 A
LBA Detection Time LuA 0 to 9999 (0: LBA function disabled) 0 Second
LBA Level LhAL Temperature input: 0.1 to 999.9 8.0 °C or°F
Analog input: 0.01 to 99.99 10.00 %FS
LBA Band LhAk Temperature input: 0.0 to 999.9 3.0 °C or°F
Analog input: 0.00 to 99.99 0.20 %FS
E5CIC Digital Temperature Controllers User’s Manual (H174) A-33
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A Appendices

Parameters Characters Setting (monitor) value Display Default Unit
Control Output 1 adt | Relay Output or Voltage Output (for Driving SSR) o None
Assignment NONE: No assignment NaNE

O: Control output (heating) a

C-O: Control output (cooling) {-n

ALM1: Alarm 1 ALMA

ALM2: Alarm 2 AL

ALM3: Alarm 3 ALM3

ALM4: Alarm 4 AL MY

HA: Heater alarm (HB + HS) HA

HB: Heater burnout alarm (HB) Hh

HS: Heater short alarm (HS) H5

S.ERR: Input error SERR

RS.ER: Remote SP input error RL.ER

P.END: Program End output 3 PEN

RUN: RUN output RLN

ALM: Integrated alarm ALM

WR1: Work bit 1 WR

WR2: Work bit 2 WRe

WR3: Work bit 3 * WR3

WR4: Work bit 4 WRH

WRS5: Work bit 5 WRG

WR6: Work bit 6 WRb

WR?7: Work bit 7 * R

WR8: Work bit 8 WRE

For Linear Current Output 2

TCMV: Simple transfer MV (cooling)™® kLMY

T-MV: Simple transfer MV (heating)® b=y

T-PV: Simple transfer PV E-Py

TSPM: Simple transfer ramp SP’® £5PM

T-SP: Simple transfer SP™ k-5F

NONE: Not assigned. NaNE

O: Control output (heating) a

C-O: Control output (cooling) {-a

Control Output 2 alitd 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 S, Output 1
Assignment
parameter
except for the
setting
(monitor)
value marked
with "5,
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Parameters Characters Setting (monitor) value Display Default Unit
Auxiliary Output 1 Sub NONE: No assignment NaNE ALM1 None
Assignment O: Control output (heating) o *Digital

C-0: Control output (cooling) L-a antrollers
without HB
ALM1: Alarm 1 ALM and HS
ALM2: Alarm 2 ALMe alarm
ALM3: Alarm 3 ALM3 detection:
ALM4: Alarm 4 AL MY HA
HA: Heater alarm (HB + HS) HA
HB: Heater burnout alarm (HB) Hhb
HS: Heater short alarm (HS) HS
S.ERR: Input error SERR
RS.ER: RSP input error RSER
P.END: Program end output "3 PEN
RUN: RUN output RUN
ALM: Integrated alarm ALM
WR1: Work bit 1 WR
WR2: Work bit 2 " WHe
WR3: Work bit 3 ™ WH 3
WR4: Work bit 4 WH
WRS5: Work bit 5 " WRS
WR6: Work bit 6 " WRE
WR7: Work bit 7 " WA
WR8: Work bit 8 " WRE
Auxiliary Output 2 Suhc Same as the Auxiliary Output 1 Assignment Same as the | ALM2 None
Assignment parameter. Auxiliary
Output 1
Assignment
parameter.
Auxiliary Output 3 SuUb3 Same as the Auxiliary Output 1 Assignment Same as the | ALM3 None
Assignment parameter. Auxiliary
Output 1
Assignment
parameter.
Auxiliary Output 4 SubY Same as the Auxiliary Output 1 Assignment Same as the | ALM4 None
i arameter. Auxilia
Assignment m p Outputr¥
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
RSP input error: +128
) . E-U M: Minutes MoH M None
Soak Time Unit m H: Hours
S: Seconds ©
Alarm SP Selection ALSF SP-M: Ramp set point SP-M, 5P SP-M None
m SP: Set point
Remote SP Input RS-t 4-20: 4-20 mA 4Y-24,0-20, | 4-20 None
m 0-20: 0-20 mA -5y, 0-57,
1-5V: 1-5V o-1a
0-5V: 0-5V
0-10: 0-10 V
Remote SP Enable RaPU OFF, ON afF, aN OFF None
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A Appendices

Parameters Characters Setting (monitor) value Display Default Unit
Remote SP Upper limit | #5FPH Temperature input: Input setting range lower limit to 1300 EU
m Input setting range upper limit

Analog input: Scaling lower limit to Scaling upper 100

limit
Remote SP lower limit | F5FL Temperature input: Input setting range lower limit to —200 EU
m Input setting range upper limit

Analog input: Scaling lower limit to Scaling upper 0

limit
SP Tracking m SPER OFF, ON ofF, oN OFF None
PV Dead Band P-dhb 0 to 9999 0 EU
Manual MV Limit TANL OFF, ON ofF, ol OFF None
Enable m
Direct Setting of My d OFF, ON ofF, ol OFF None
Position Proportional
MV
PV Rate of Change VRP 1to 999 20 Sampling
Calculation Period period
Heating/CoolingTuning | HCEM 0: Same as heating control 0 None
Method 1: Linear

2: Air cooling

3: Water cooling
Minimum Output alPi 0.0 to 50.0 1.0 %
ON/OFF Band
PF Setting PF OFF: OFF afF SHFT None

RUN: RUN RUN

STOP: STOP SkoPf

R-S: RUN/STOP R-5

AT-2: 100% AT execute/cancel AL-2

AT-1: 40% AT execute/cancel AE- 1

LAT: Alarm Latch Cancel LAE

A-M: Auto/manual A-M

PFDP: Monitor/setting item PFdP

SHFT: Digit Shift Key SHFE
Monitor/Setting ltem 1 | PFd { 0: Disabled 1 None
m 1: PV/SP/Multi-SP

2: PV/SP/MV (valve opening for

Position-proportional Models)

3: PV/SP/Soak time remain

4: Proportional band (P)

5: Integral time (1)

6: Derivative time (D)

7: Alarm value 1

8: Alarm value upper limit 1

9: 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)
Monitor/Setting Item 2 | PFdd Same as Monitor/Setting Item 1. 0 None
Monitor/Setting Item 3 | PFd3 Same as Monitor/Setting Item 1. 0 None
Monitor/Setting ltem 4 | PFdY Same as Monitor/Setting Item 1. 0 None
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Parameters Characters Setting (monitor) value Display Default Unit
Monitor/Setting Item 5 | PFd5 Same as Monitor/Setting ltem 1. 0 None
000 |
PV/SP No. 1 Display S5Pd 1 0: Nothing is displayed. 476 None
Selection 1: PV/SP/Nothing displayed

2: PV/Nothing displayed/Nothing displayed

3: SP/SP (character display)/Nothing displayed

4: PV/SP/MV (valve opening for

Position-proportional Models)

5: PV/SP/Multi-SP No.

6: PV/SP/Soak time remain

7: PV/SP/Internal SP (ramp SP)

8: PV/SP/Alarm value 1
PV/SP No. 2 Display SPdZ Same as PV/SP No. 1 Display Selection. 0 None
Selection
MV Display Selection | ad5L O: MV (Heating) o,L-a 0 None

C-O: MV (Cooling)
PV Decimal Point Py dr OFF, ON ofF, ol ON None
Display m
PV Status Display PySE OFF: OFF ofF OFF None
Function MANU: Manual MANL

STOP: Stop SkaPf

ALM1: Alarm 1 ALM

ALM2: Alarm 2 ALMS

ALM3: Alarm 3 ALM3

ALM4: Alarm 4 AL MY

ALM: OR of alarms 1 to 4 ALM

HA: Heater alarm HA

WR: Status display message '’ W
SV Status Display SV 5k OFF: OFF off OFF None
Function MANU: Manual MANL

STOP: Stop Skaf

ALM1: Alarm 1 ALM

ALM2: Alarm 2 ALMS

ALM3: Alarm 3 ALM3

ALM4: Alarm 4 ALMY

ALM: OR of alarms 1 to 4 ALM

HA: Heater alarm HA

WR: Status display message '’ WR
Display Refresh Period | d.FEF OFF, 0.25, 0.5, 1.0 ofF, 005, 0.25 Second

a5, o

LCT Cooling Output LIME 0.1t01.0 0.2 Second
Minimum ON Time 8
Move to Calibration CMaV —1999 to 9999 0 None
Level m

*1

*2

*3

*4

*5

*6

*7

*8
*9
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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.

The setting ranges are different for relay and voltage outputs (for driving SSR) and for linear current
outputs.

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.

With the E5CC-U, E5DC, E5DC-B or E5GC, if the control output is a linear current output, the control
output can be used as a simple transfer output. (The E5SCC-U must be manufactured in May 2014 or later
(version 2.2 or higher) and the ESDC must be manufactured in July 2014 or later (version 2.2 or higher).)
You can select seconds (S) only for the ESDC, E5SDC-B and E5GC. (The E5DC must be manufactured in
July 2014 or later (version 2.2 or higher).)

You can select the status display message (WR) only for the ESDC, E5DC-B and E5GC. (The E5DC
must be manufactured in July 2014 or later (version 2.2 or higher).)

This parameter is not supported for ESCC, E5EC, and ESAC version 2.0 or lower.

You can use this parameter only with the ESEC-PRLI-8[1] or ESAC-PR[I-8[][]. (The Digital Controller
must be manufactured in August 2014 or later (version 2.2 or higher).)
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A Appendices

A-6-7 Protect Level

Parameters Characters Setting (monitor) value Display Default Unit
Move to Protect level m Moy -1999 to 9999 0 None
Operation/Adjustment Protect ofPE Oto3 0 None
Initial Setting/Communications Protect CLPE Oto2 1 None
Setting Change Protect WEPE OFF, ON aofF, aN OFF None
PF Key Protect PFPE OFF, ON ofF, aN OFF None
Changed Parameters Only CHOFP OFF, ON ofF, aN OFF None
Parameter Mask Enable m PMSH OFF, ON ofF, aN ON None
Password to Move to Protect Level m PRLP —1,99910 9,999 0 None
A-6-8 Communications Setting Level
Parameters Characters Setting (monitor) value Display Default Unit

Protocol Setting PREL CWEF: CompoWay/F CWF CompoWay/ | None

MOD: Modbus Mad F

CMP: Component communications MR

FINS: Host Link (FINS) FCNS

MCP4: MC Protocol (format 4) MCPH

FXP4: Dedicated protocol (format 4) FxP4
Communications Unit No. L-Na 0to 99 1 None
Communications Baud Rate hPS 9.6, 19.2, 38.4, or 57.6 96,592,384, | 9.6 kbps

5n6&

Communications Data Length LEN 7,8 7 Bit
Communications Stop Bits SbCt 1,2 2 Bit
Communications Parity PREY NONE: None NaNE, EVEN, | Even None

EVEN: Even add

ODD: Odd
Send Data Wait Time S 0to 99 20 ms
Highest Communications Unit No. | MAXL 0to 99 0 None
Area ARER 0to25 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 uPito | 01to 98 None
Download Settings 1 to 13 dhito | 30 to 98 None
Copy CaPY OFF, ALL, or 1to 15 OFF None
SP Slope 5P5 0.001 to 9.999 1.000 None
SP Offset 5Pas Temperature input: —199.9 to 999.9 0.0 EU

Analog input: —1999 to 9999
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A-6-9 Initialization According to Parameter Changes

The parameters that are initialized when parameters are changed are shown under Related initialized

parameters.
5 - (0o |lonl T w o (7)) = 53 Yoo bl
(G IENEES 3 o |99 (VT T %5- 3 | 4 3 R el 3|2 § ® o3 e 2 33
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Related ® | & E) ° =
initialized S o °
3 c >
parameters ® S
S =
L
Related parameter Temperatue | Analog "9 Position | Position
P . . inout input -proport | -proport
|n|t|al_|z_at|on execution 4 p ional | ional
condition Model | Model
withFB | with FB
input input,
close
control
SP Upper Limit 1 1
SP Lower Limit A
Set Point *2 2 *2 — — _— — — — — _— — — *16 — — —
2
S
SPO to SP7 *2 *2 *2 - - —— - - - - —— - - *16 - ——— ——
" I
*23 3
PV Input Shift 3
23 %
_ (@]
Proportional Band 13 9 9| - B
*23 S
- . * : P =
Integral Time 13| - 9 19| - 21 g
Derivative Time 3 - 9 9| - -
Proportional Band 13 9 9| - %
(Cooling) 23
Integral Time (Cooling) | *13 | -- 9 19| -
Derivative Time 3 - 9 9| - A
(Cooling)
Integral/Derivative 9
Time Unit >
MV Upper Limit, MV Bl - g
Lower Limit 5
MV at Stop g
MV at PV Error §
Manual MV z
=}
Transfer Output Upper *41 *41 *41 *41 — *4.2 -— — — *4.3 -— -— — — — -— — — >
Limit, Transfer Output §
Lower Limit "4 o
SP Mode 7 | - 7 17| - 1 2| a
Remote SP Enable 7 - 7 7| - - %
Remote SP Upper 1 1 1 %
Limit 3
Remote SP Lower )
Limit Q
Control Output 1 2
Assignment c(-;.)
Control Output 2 6 6| -
Assignment
Auxiliary Output 1 7 7 -
Assignment
Auxiliary Output 2 6 6| -
Assignment
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Changed
parameter

Related
initialized
parameters

adA] induj

nun ainjesadwa ]

ywi Jaddn Buijess
Hwiq 1omo] Buljeas

Hwi seddn ds
Hwi JemoT ds

440/NO aid

Buijoog/bunesy
10 piepuels

uiened welboid

1S

a|qeu3 ds sjoway

14
,010dS
|oA9T 193104d

uiod 18
0] A0\ 0] plomssed

adA] indinQ Jaysue.)

jun awil aApeAlag/esbayul
adA] v 01 | wiely
Buneojd/aso|d

AIN leuoiodoid

uonisod jo Bumas 10au1g

Auxiliary Output 3
Assignment

i [Juswiubissy | indinQ josuo0n

Auxiliary Output 4
Assignment

Event Input
Assignment 1 to 6

Move to Protect Level

MV Display Selection

Position Proportional
Dead Band

Dead Band

*23

Hysteresis (Heating)

*23

Hysteresis (Cooling)

*23

Wait Band

*23

Alarm Values 1to 4

*23

Alarm Upper Values 1
to 4

*23

Alarm Lower Values 1
to4

*23

Alarm 1 to 4 Hysteresis

*23

ST Stable Range

*23

AT Hysteresis

*18
*23

LBA Level

*23

LBA Band

*23

SP Ramp Set Value

*23

SP Ramp Fall Value

*23

SP Offset

*23

Simple Transfer Output
1 Upper Limit and
Simple Transfer Output

1 Lower Limit 22

*22.1

*22.1
*23

*22.1

*22.1

*22.2

*22.3

*1 Initialized to input setting range upper and lower limits, or scaling upper and lower limits.
*2  Clamped by SP upper and lower limits.
*3  This parameter is initialized only when the input type is changed to analog input when the RT parameter is ON. The RT

parameter turns OFF.

*4  Initialization is performed as shown below according to the transfer output type setting. The initialization differs
depending on the changed parameter and the output type setting.

e SP: SP upper and lower limits

e Ramp SP: SP upper and lower limits

e PV: Input setting range upper and lower limits or scaling upper and lower limits

e MV (Heating): 100.0/0.0

e MV (Cooling): 100.0/0.0

¢ Valve opening: 100.0/0.0

*4.1 Initialized only when the transfer output type is set to SP, Ramp SP, or PV.
*4.2 Initialized only when the transfer output type is set to MV (Heating) or MV (Cooling).
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*5

*6

*7

*8

*9

*10
*11

*12
*13

*14

*15

*16
*17

*18
*19

*20
*21

*22

A Appendices

*4.3 Initialized to the above default values regardless of the settings for changing the transfer output type.
Initialized as follows according to the Standard or Heating/Cooling parameter setting.
* MV Upper Limit: 100.0
e MV Lower Limit: Standard 0.0, heating/cooling —100.0
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.)
E5CC, E5CC-U, E5CC-B, E5EC, E5EC-B, E5AC, E5DC, or E5DC-B
¢ With control output 2: The Control Output 2 Assignment parameter is initialized to control output (cooling).
e If 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 If the Digital Controller does not have control output 2 but has two auxiliary outputs, the Auxiliary Output 2
Assignment parameter is initialized to Control Output (Cooling).
¢ Otherwise, the Auxiliary Output 2 Assignment parameter is initialized to Control Output (Cooling).
E5GC
e The Auxiliary Output 1 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:
e Digital Controllers with HB and HS alarms: Heater alarm
e 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 E5GC is used for heating/cooling control, the parameter is initialized to Control Output (Cooling).
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."
For a temperature input, the Integral/Derivative Time Unit parameter is initialized only when the RT parameter is turned
ON. The default is as follows:
¢ Integral/Derivative Time Unit: 0.1 s (The PID parameters are also initialized when the Integral/Derivative Time Unit

parameter is initialized.) 19
This parameter is initialized to the new Password to Move to Protect Level password.
When the ST parameter is turned ON, the SP Mode parameter is initialized to LSP and the Remote SP Enable
parameter is initialized to OFF.
When the Remote SP Enable parameter is turned OFF, the SP Mode parameter is initialized to LSP.
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.
Write to both so that the SP and the currently selected Multi-SP SP0 to SP7 match.
When the ST condition is met, the SP Mode parameter is initialized to LSP and the Remote SP Enable parameter is
initialized to OFF.
Initialized to 0.8 when the temperature unit is °C, and to 1.4 when the temperature unit is °F.
These parameters are initialized as follows:
e Integral/Derivative Time Unit of 1 s: Proportional band to 8, integral time to 233, and derivative time to 40. (This
applies to both the heating and cooling constants.)
* Integral/Derivative Time Unit of 0.1 s: Proportional band to 8.0, integral time to 233.0, and derivative time to 40.0.
(This applies to both the heating and cooling constants.)
This parameter is initialized to 4.0 for closed control and 2.0 for floating control.
If the Close/Floating parameter is set to floating and the integral time is 0, the parameter is initialized to 233. If the
integral time is 0.0, it is initialized to 233.0.
Initialization is performed as shown below if the Control Output 1 Assignment parameter is set to a simple transfer
output. The initialization differs depending on the changed parameter and the simple transfer output setting. You can
use the simple transfer output only for the ES5CC-U, ESDC, E5DC-B, and E5GC. (The E5CC-U must be manufactured in
May 2014 or later (version 2.2 or higher) and the ESDC must be manufactured in July 2014 or later (version 2.2 or
higher).)
e Simple Transfer SP: SP upper and lower limits
¢ Simple Transfer Ramp SP: SP upper and lower limits
¢ Simple Transfer PV: Input setting range upper and lower limits or scaling upper and lower limits
e Simple Transfer MV (Heating): 100.0/0.0
¢ Simple Transfer MV (Cooling): 100.0/0.0

E5CIC Digital Temperature Controllers User’s Manual (H174) A - 41

sisiq uonesadQ Je1oweled 9-y

>

sebuey) Jsjeweled o} Buipiodoy uonezienu| 6-9-y




*23

Appendices

*22.1 Initialized only when the simple transfer output is set to Simple Transfer SP, Simple Transfer Ramp SP, or Simple
Transfer PV.

*22.2 Initialized only when the simple transfer output is set to Simple Transfer MV (Heating) or Simple Transfer MV
(Cooling).

*22.3 Initialized to the above default values regardless of the settings for changing the simple transfer output.

If you change the temperature unit for the ESDC or ESDC-B, these values will be converted to the new temperature unit.

(The E5DC must be manufactured in July 2014 or later (version 2.2).)
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A-7 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) E
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) o
Thermocouple | K 5 —200 to 1300 (°C)/—300 to 2300 (°F) —220 to 1320 (°C)/-340 to 2340 (°F) 2
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) 9;
J 7 —100 to 850 (°C)/-~100 to 1500 (°F) —120 to 870 (°C)/—140 to 1540 (°F) -E
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) "m“
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) 3
11 —200 to 600 (°C)/-300 to 1100 (°F) —220 to 620 (°C)/—340 to 1140 (°F) Y
L 12 —100 to 850 (°C)/-100 to 1500 (°F) —120 to 870 (°C)/—140 to 1540 (°F) t‘gb
U 13 —200 to 400 (°C)/-300 to 700 (°F) —220 to 420 (°C)/—340 to 740 (°F) '5
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) 2
B 18 100 to 1800 (°C)/300 to 3200 (°F) 0 to 1820 (°C)/0 to 3240 (°F) ?
C/W 19 0 to 2300 (°C)/0 to 3200 (°F) —20 to 2320 (°C)/—40 to 3240 (°F) g)
PLII 20 0 to 1300 (°C)/0 to 2300 (°F) —20 to 1320 (°C)/—40 to 2340 (°F) 2-
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) 2
Sensor 120°C e
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) A
260°C
Currentinput | 4to 20 mA | 25 Any of the following ranges, by scaling: —5% to 105% of setting range. The display shows
0Oto20mA | 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 t0 9.999
Oto10V 29
0to50 mV | 30"

¢ 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, IEC60584-1

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.

* The 0 to 50 mV range can be used only for ESCC-U Digital Controllers and only if they are manufactured in May 2014 or
later (version 2.2 or higher).
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A-8 Setting Levels Diagram

*1
2
*3

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.

Only when Manual Mode was used

just before power OFF

Press the (© Key
for at least 1 s or
the &9 Key for at

Level changes
automatically.

Press the ©) + (@ Keys for
atleast1s

Power ON

Protect Level

Used to set protection
for operations.

1

Press the © + (@
Keys for at least 3 s.?

least1s

"1

Manual Control
Level

Used to set the MV
manually.

(&) Key for at

Operation in progress

Stopped

least 3 s while
A-Mis |
displayed. 2

Operation Level

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

Press the (© Key once.

Adjustment Level

Used to change adjustment
parameters (PID constants,
adjustment sensitivity, etc.).

@9 Key for at least 15’

Press the (@) Key for

atleast 3 s

for at least 1 s.

) 4

Press the &9 Key.

Press the (@ Key
Press the (@ Key for

atleast3 s

Press the 9 Key."
3

Press the ©) + (@)
Keys for at least 3 5.

Monitor/Setting
Iltem Level

Used to display
specified monitor
and setting items.

Release protection and
then enter the password
(-169) for the AMal’ (Move

Initial Setting Level

Used to set the input type
and other basic settings.

to Advanced Setting
Level) parameter.

Advanced Function
Setting Level

Used to set application functions.

Press ©) Key once
(models with communications only).

<——

Communications
Setting Level

Used to set up
communications.

Press the (©) Key for at least 1 s.

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

parameter.

Calibration Level

Set the PF Setting parameter to A - (Auto/Manual).
The No. 1 display will flash when the keys are pressed for 1 s or longer.
Set the PF Setting parameter to PF 4P (monitor/setting items).
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A-9 Parameter Flow

This section describes the parameters set in each level. Pressing the

A Appendices

(Mode) Key at the last parameter in each level returns to

the top parameter in that level. Some parameters may not be displayed depending on the model and other settings.

Power ON

Starting in Manual Mode.

Press the &5 Key*2

—

—

—
Press the (2) Key for at least 3 s.

Press the &9 Key*2

Starting in Other than the Auto/Manual Switch display
:] Manual Control Level | | A iomatic
Mode. Initial Setting Level |¢———
Press the &) Key Press the @ 9
for at least 1 s. Key or the &5 Press the M| Press the ©) Key for less than 1 s.
o Key for at least (S Key for
1s. *q atleast 1 s.
Adjustment Press the (©) Key less than 1 s. . v h 4 A 4
» :
Level < | Operation Level |
Press the (©) Key less than 1 s.
Adjustment Level
Display
Displayed only Process Value/ Alarm Value
once when Set Point 1 Upper Limit
enterin Process Value Input MV Change Rate U
adjustment level. shitt Limit [ee
Process Value/ Alarm Value
Set Point 2 Lower Limit
AT Execute/Cancel TS Position 1
Coefiicient [GEE Proportional }
DesdBehd Auto/Manual Switch e o - 1| Tgmperature Unit
u 71°C
o s Remote SP Input Shift Open/Close Press the
Hysteresis (©) Key Mult-SP Set SP Upper Limit
ulti-: el er Limi
{g;g; 9e Point Selection o e e
R Remote SP Input S - 2
onl Slope Coefficient Square Root
ot Remote SP Monitor e SP Lower Limit
Proportional Band 2
Heater Current 1 roportional Ban '
Value Monitor g’,ﬁ"é;: ‘m PID ON/OFF
Yy Set Point During e
SP Ramp Value 3
Integral Time
Heater Burnout m
Detection 1 Work Bit 1 Standard o
OFF Delay [ Heater Current 1 Value Aarm Vale Heating/Cooling
(Ll Upper Limit
Heater Current 2 Derivative Time WorkBit2 8 @
Value Monitor ork Bi ST (Self-tuning
ON Delay [l Heater Current 2 Value P ( 9
Monitor [T Lower Limit
3
Heater Burnout
Detection 2 :gzzﬁ:;”a‘ Band Work Bit 2
OFF Delay [GI] Leakage Current 1 Alarm
Monitor Value 4 )
Leakage Current 1 Itearal Time =
Monitor (Cosling) ploncBILs Control Period (Heating)
ON Delay [ Leakage Current 2 Alarm Value 8
Monitor [l ppr L
HS Alarm 1 R AT WorkBits Control Period (Cooling)
(Cooling) OFF Dolay
e Program Start [0 Alarm Value
Lower Limit
4
Leakage Curert 2 Dead Band Work B4 irect/Reverse Operation
ON Delay ] et T (R MV Monitor
(Heating)
Alarm 2 ALE {warm 1 Type
Manual Reset Value Work Bit 4 °
OFF Delay [i8l FUEIER MV Monitor
(Cooling)
) Alarm 1
Hysteresis (Heating) Work it Hysteresis
ON Delay iR Alarm Valve Opening
Value 1 Monitor
Hysteresis (Cooling) Alarm 2 Type
Work Bit 5
OFF Delay [
Press the ©) and (@) Keys for Press the ) and @ Keys Press the () Key
Soak Time (881 atleast3s. for at least 1 s. less than 1 s.
Work Bit 6 o
ON Delay [EE Brisias Leval | Communications
Setting Level |t
Wait Band The time taken to move to the protect level Displayed only for models with . icati
000 ] Worksie e o e e Pt ol Changes are Used with programless communications
protect level time" setting. effective after cycling power or
OFF Delay [0 after a software reset.
Move fo Protect Lovel 000 1P {| Upload
n| Displayed only when a \| Setting 1
MV at Stop [l password is set. Restricts Protocol Seing: Highest 1 9
Work Bit 7 moving to protect level. witches between ’
ON Doy T A R Communications 8
Modbus. Upload
| Setting 13
MV at PV Error [ WorkBit? Communications
Unit No.
OFF Delay [EEE Download
SP Ramp Set Value . ] Setting 1
’ ommunications First Address
Work Bit 8 Baud Rate 8
Upper Word
ON Delay [GE] Download
Setting 13
SP Ramp Fall Value Work B8 ‘Communications First Address
000 | Data Lengih
OFF Delay [ ata Leng | Lower Word o

MV Upper Limit

MV Lower Limit

Communications
Monitor
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Password to Move to
Protect Level

Communications
Stop Bits

Communications
Parity

Send Data Wait
Time

*3

Receive Data
Wait Time

3 SP Slope
*3
Communications
Node Number

SP Offset

*1. When the PF Setting parameter is set to A-M.
*2. When the PF Setting parameter is set to PFDP.
*3. Used with component communications.
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——»| Monitor/Setting Item Leve! [l

Monitor/Setting
ltem Display 1

Press the (©) Key

(] Monitor/Setting PP Montor/Setting
— ftom Display2 ~ ——» ftem Display 3
Item 1to 5

Note: The monitor/setting items to be displayed is set in the

for at least 1 s.
— | Advanced Function Setting Level |

¥

A
AL £ 2| Atarm 2 Type
H
D

Alarm 2
Hysteresis

Alarm 3 Type

Alarm 3
Hysteresis

Alarm 4 Type
4
()

Alarm 4
Hysteresis

Control Output 2 Signal
Transfer Output Signal
Transfer Output Type

Transfer Output
Upper Limit
000 |

Transfer Output
Lower Limit

Simple Transfer
Output 1 Upper Limit

Simple Transfer
Output 1 Lower Limit

Event Input
Assignment 1

Event Input
Assignment 2

Event Input
Assignment 3

Event Input
Assignment 4

Event Input
Assé;nmem 5
(ESEC/ESAC only)

Event Input
Assignment 6
(ESEC/ESAC only)
oo

Close/Floating

Valve Openint
Monitor Selection

Motor Calibration
Travel Time

Extraction of Square
Root Enable ]

Move to Advanced Function

151/ | Setting Level:
|Displayed when inital
setting/communications

(Co)protect s set to 0.

Move by setting password (~169).

!

i «PP Monitor/Setting
> Item Display 4 p— Item Display 5
000 000}

function setting level).

uxiliary Output 1
pen in Alarm

uxiliary Output 2
pen in Alarm

1] Auxiliary Output 3
Open in Alarm

Auxiliary Output 4
Open in Alarm

eater Burnout
ysteresis

@
Sb b ST Stable Range
5
@

Integral/Derivative
ime Unit

\T Calculated Gain
AT Hysteresis [

Limit Cycle MV

Amplitude [eE1

Moving Average Count
*The defaultis 8 o models
other than the E5TIC-C-00]

FB Moving
Average Count B8]

MV Display

Automatic Display
Return Time
Display Brightness

Alarm 1 Latch

Alarm 2 Latch

larm 4 Latch
Move to Protect Level
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
MV at Stop and Error
Addition 000 |
Auto/Manual Select
Addition

Manual Output Method

Manual MV Initial Value

S Alarm Latch

@
HG H| HS Alarm Hysteresis
@

LBA Detection Time
)

Control Output 1
Assignment

ontrol Output 2
ssignment

Auxiliary Output 1
Assignment

uxiliary Output 2
ssignment

Auxiliary Output 3
Assignment

Auxiliary Output 4
Assignment

SP}:P SP Tracking [Sie]
GFF
PV Dead Band [(i]

@

Manual MV
Limit Enable

Direct Setting of
Position Proportional
MV

PV Rate of Change
Calculation Period

Heating/Cooling
Tuning Method

Minimum Output

‘ON/OFF Band

PF Setting

Monitor/Setting Item 1

Monitor/Setting Item 3

Monitor/Setting Item 4

Monitor/Setting Item 5

PV/SP No. 1 Display
Selection

S5Pd !

y

larm SP Selection

emote SP Input

Remote SP

Fsﬁg Upper Limit [ERY
@
51| Remote SP

| Lower Limit 000 |

* The defaultis 1 for models
l Co) other than the ESCIC-C-0C1.

PV/SP No. 2 Display
5Pde| seleciion

@

MV Display Selection

PV Decimal Point

Display [ERR

PV Status Display
Function

SV Status Display
Function

Display Refresh
dREF | pord
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2-PID CONLIol ...cevvvviiiiceeeeee e, 4-14, 6-45

A
AD Converter Eror ........cocvvvceriiniiieeesee e A-16
Adjustment Level .......ccccceevveiiiieiiceiee e, 6-18, A-26
Advanced Function Setting Level ...........cc......... 6-61, A-32
air cooling/water cooling tuning .........ccccocveeviieenieeennen. 5-9
alarm delays .....ccoovvieiiiiie e 5-26
alarm hysteresis .......ccocovceeviiiiiie e 4-38
alarm latches ... 4-39
alarm operation ........cccoccveveeeniieenee e 4-39
alarm OULPULS ......eeviiieiiiiie e 4-32
AlAIM TYPES oo 4-32
AlArM ValUBS .....eeeeiiiiieeee e 4-35
AlAIMS .o s 4-17
alarms (standard alarms) ......ccccocoeieeeiiieeniie e, 1-3
analog INPULS .......eeecviiiiiiieeee e 5-5,7-9
assigning oUtPULS .......ccoviiiiiiiie 4-16
AT (QULO-TUNING) .eeveeieeeiee e 4-24
auto/manual CoNtrol ..........occceeeiiieriiiiee e 5-13
auto-tuning (AT) .eeeecieeeee e 4-24, 6-20
auxiliary output opening and closing in alarm ............. 4-19
auxiliary outputs 1104 ...oooriieiii e 2-65

C
calibrating a current input .......ccccooveiie i, 7-9
calibrating a voltage input ........c.cccooeviiiie e 7-11
calibrating iNPULS .......ooocieiie e 7-2
calibrating the transfer output ..........cccoviiiiieiicneee 7-18
CharacteristiCs ........cciviieiiree e A-4
checking indication accuracy ..........ccccovevericeeencenenne 7-15
ANAIOG INPUL .. e 7-17
infrared temperature Sensor ..........cccceeeverieeeiineenn. 7-15
resistance thermometer ..........ccccocvviiiiiieeiieees 7-16
clearing the program end status ............ccccvceeriienennne. 5-45
cold junction compensator ..........ccceeveeerieeercreeeeieeeenene 7-15
COMMUNICAIONS ..o 2-71
communications operation command ................cceen.e. 5-21
Communications Setting Level ........ccccoccceeennee. 6-96, A-38
component communications .............cccee... 1-4, 6-96, A-38
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