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Preface

The E5CN, E5CN-U, E5AN, E5EN, and E5GN are Digital Temperature Controllers. The E5CN and
E5CN-U are both compact temperature controllers, with the ES5CN featuring screw terminal connec-
tions, and the E5CN-U featuring socket pin connections. The E5GN can be connected using screw ter-
minals or screwless clamp terminals. The main functions and characteristics of these Digital
Temperature Controllers are as follows:

* Any of the following types of input can be used: thermocouple, platinum
resistance thermometer, infrared sensor, analog voltage, or analog cur-
rent.

* Either standard or heating/cooling control can be performed.

* Both auto-tuning and self-tuning are supported.

e Event inputs can be used to switch set points (multi-SP function), switch
between RUN and STOP status, switch between automatic and manual
operation, start/reset the simple program function, and perform other
operations. (Event inputs are not applicable to the ESCN-U.)

* Heater burnout detection, heater short (HS) alarms, and heater overcur-
rent (OC) functions are supported. (Applicable to ESCN, E5AN, E5EN,
and E5GN models with heater burnout detection function.)

e Communications are supported. (Applicable to ESCN, E5AN, E5EN, and
E5GN models with communications.)

* User calibration of the sensor input is supported.

* The structure is waterproof (IP66). (Not applicable to the ESCN-U.)

* Conforms to UL, CSA, and IEC safety standards and EMC Directive.

* The PV display color can be switched to make process status easy to
understand at a glance.

This manual describes the ESCN, ES5CN-U, E5AN, ESEN, and E5GN. Read this manual thoroughly
and be sure you understand it before attempting to use the Digital Temperature Controller and use the
Digital Temperature Controller correctly according to the information provided. Keep this manual in a
safe place for easy reference. Refer to the following manual for further information on communications:
E5CN/ESAN/ESEN/ESGN Digital Temperature Controllers Communications Manual Basic Type (Cat.

No. H158).

Refer to the following manual for information on the Advanced Type Controllers: ESCN/ESAN/E5EN-H
Digital Temperature Controllers User's Manual Advanced Type (Cat. No. H157).

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of

information.

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1,2,3...

1.

Indicates lists of one sort or another, such as procedures, checklists, etc.
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Terms and Conditions Agreement

Read and understand this Manual

Please read and understand this catalog before purchasing the products. Please consult your OMRON
representative if you have any questions or comments.

Warranty, Limitations of Liability

Warranties

@ Exclusive Warranty

@ Limitations

@ Buyer Remedy

Limitation on
Liability; Etc

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.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR
IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FIT-
NESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS. BUYER
ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PROD-
UCTS 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 intel-
lectual property right.

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 ship-
ment. 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 elec-
tronic components, circuits, system assemblies or any other materials or sub-
stances 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.

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT,
INCIDENTAL, OR CONSEQUENTIAL 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.
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Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.

Application Considerations

Suitability of Use

Programmable
Products

Disclaimers

Performance Data

Change in_
Specifications

Errors and Omissions

viii

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 pro-
vide applicable third party certification documents identifying ratings and limi-
tations of use which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the Product in com-
bination with the end product, machine, system, or other application or use.
Buyer shall be solely responsible for determining appropriateness of the par-
ticular Product with respect to Buyer’s application, product or system. Buyer
shall take application responsibility in all cases.

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

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

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

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 construc-
tion 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 con-
sult with your Omron’s representative at any time to confirm actual specifica-
tions of purchased Product.

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



B Definition of Precautionary Information

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

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.

/\ CAUTION

B Symbols

Indicates a potentially hazardous situation which, if not
avoided, is likely to result in minor or moderate injury or in
property damage.

Symbol

Meaning

Caution

General Caution
Indicates non-specific general cautions, warnings, and
dangers.

Electrical Shock Caution
Indicates possibility of electric shock under specific
conditions.

Prohibition

General Prohibition
Indicates non-specific general prohibitions.

Mandatory
Caution

b P

General Caution
Indicates non-specific general cautions, warnings, and
dangers.
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B Safety Precautions

A CAUTION

Do not touch the terminals while power is being supplied.
Doing so may occasionally result in minor injury due to electric A

shock.

Do not allow pieces of metal, wire clippings, or fine metallic shav-
ings or filings from installation to enter the product. Doing so may
occasionally result in electric shock, fire, or malfunction.

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

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

CAUTION - Risk of Fire and Electric Shock

a) This product is UL listed as Open Type Process Control Equip-
ment. 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 the product.

c) Signal inputs are SELV, limited energy. 1

d) Caution: To reduce the risk of fire or electric shock, do not inter-
connect the outputs of different Class 2 circuits."

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 A SELV circuit is one separated from the power supply with double insulation or
reinforced insulation, that does not exceed 30 V r.m.s. and 42.4 V peak or
60 VDC.

*2 A class 2 power supply is one tested and certified by UL as having the current
and voltage of the secondary output restricted to specific levels.



A CAUTION

Tighten the terminal screws to between 0.74 and 0.90 N-m. Loose
screws may occasionally result in fire. "3

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 Temperature 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 Temperature Controller, take appropriate safety
measures, such as installing a monitoring device on a separate
line.

A semiconductor is used in the output section of long-life relays. If
excessive noise or surge is impressed on the output terminals, a
short-circuit failure is likely to occur. If the output remains shorted,
fire will occur due to overheating of the heater or other cause.
Take measures in the overall system to prevent excessive temper-
ature increase and to prevent fire from spreading.

When inserting the body of the Temperature Controller into the
case, confirm that the hooks on the top and bottom are securely
engaged with the case. If the body of the Temperature Controller
is not inserted properly, faulty contact in the terminal section or
reduced water resistance may occasionally result in fire or mal-
function.

*3 The tightening torque is 0.5 N-m for the ESCN-U and 0.43 to 0.58 N-m for the
E5GN. The terminal torque is 0.5 to 0.6 N-m for auxiliary output 2 on the E5GN.
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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 unexpected events. Use
the product within the specifications.

1)

xii

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

¢ 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 Temperature Controller within the rated ambient temperature and humidity.
Gang-mounting two or more temperature controllers, or mounting temperature controllers above each
other may cause heat to build up inside the temperature 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
Temperature Controllers.

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

Be sure to wire properly with correct polarity of terminals.

Use the specified size of crimp terminals for the ESCN, E5AN, or ESEN (M3.5, width of 7.2 mm or less).
For open-wired connections to the ESCN, E5AN, or ES5EN, use stranded or solid copper wires with a
gauge of AWG24 to AWG14 (equal to a cross-sectional area of 0.205 to 2.081 mm?2). (The stripping
length is 5 to 6 mm.) Up to two wires of the same size and type or two crimp terminals can be connected
to one terminal. Do not connect more than two wires or more than two crimp terminals to the same
terminal.

Use the specified size of crimp terminals for the ESGN (M3.0, width of 5.8 mm or less). For open-wired
connections to the E5GN, use stranded or solid copper wires with a gauge of AWG24 to AWG18 (equal to
a cross-sectional area of 0.205 to 0.8231 mm2). (The stripping length for screw terminals is 6 to 8 mm.
The stripping length for screwless clamp terminals is 10 mm. The stripping length for auxiliary output 2 is
6 mm.) Up to two wires of the same size and type or two crimp terminals can be connected to one
terminal. Do not connect more than two wires or more than two crimp terminals to the same terminal.
Ferrules for screwless clamp terminals must be 0.8 to 1.4 mm in diameter and the exposed conductor
must be 8 to 12 mm in length. Ferrules for auxiliary output 2 must be 0.8 to 1.4 mm in diameter and the
exposed conductor must be 6 mm in length.

Do not wire the terminals which are not used.

To avoid inductive noise, keep the wiring for the Digital Temperature Controller's terminal block away from
power cables carry high voltages or large currents. Also, do not wire power lines together with or parallel
to Digital Temperature 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 temperature controller.

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

Use this product within the rated load and power supply.

Make sure that the rated voltage is attained within two 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.
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11)

12)

13)

14)
15)

16)
17)
18)
19)

20)

21)

22)
23)

24)

Make sure that the Temperature 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 Temperature Controller. If power is turned ON for the Digital Temperature
Controller before turning ON power for the load, self-tuning will not be performed properly and optimum
control will not be achieved.

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

Always turn OFF the power supply before removing the body of the ESCN, E5AN, or E5EN from the case,
and never touch nor apply shock to the terminals or electronic components. When inserting the interior of
the product, do not allow the electronic components to touch the case.

Always turn OFF the power supply before removing the terminal block from the E5GN, and never touch
nor apply shock to the terminals or electronic components.

Do not use paint thinner or similar chemical to clean with. Use standard grade alcohol.

Design system (control panel, etc.) considering the 2 second of delay that the controller's output to be set
after power ON.

The output may turn OFF when shifting to certain levels. Take this into consideration when performing
control.

The number of EEPROM write operations is limited. Therefore, use RAM write mode when frequently
overwriting data during communications or other operations.

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

Do not remove the terminal block from the E5CN, E5AN, or E5EN. Doing so may result in failure or
malfunction.

Control outputs that are voltage outputs are not isolated from the internal circuits. When using a grounded
thermocouple, do not connect any of the control output terminals to ground. (Doing so may result in an
unwanted circuit path, causing error in the measured temperature.)

When replacing the body of the ESCN, E5AN, or E5EN, check the condition of the terminals. If corroded
terminals are used, contact failure in the terminals may cause the temperature inside the ESCN, E5AN, or
E5EN to increase, possibly resulting in fire. If the terminals are corroded, replace the case as well.

When removing the terminal block of the E5GN to replace the Digital Temperature Controller, check the
condition of the terminals. If corroded terminals are used, contact failure in the terminals may cause the
temperature inside the Digital Temperature Controller to increase, possibly resulting in fire. If the terminals
are corroded, replace the terminal block as well.

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

When applying Lloyd's standards, install the Digital Temperature Controller according to the requirements
given in Shipping Standards.

Do not use the Temperature Controller if the front sheet is peeling off or torn.

® Service Life

Use the Temperature Controller within the following temperature and humidity ranges:
Temperature: —10 to 55°C (with no icing or condensation), Humidity: 25% to 85%

If the Controller is installed inside a control board, the ambient temperature must be kept to under
55°C, including the temperature around the Controller.

The service life of electronic devices like Temperature Controllers is determined not only by the num-
ber of times the relay is switched but also by the service life of internal electronic components. Compo-
nent 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 Temperature Controller.
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When two or more Temperature 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 Temperature
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 Temperature Controllers. When providing forced cooling,
however, be careful not to cool down the terminals sections alone to avoid measurement errors.

® Ambient Noise

To avoid inductive noise, keep the wiring for the Digital Temperature Controller's terminal block wiring
away from power cables carrying high voltages or large currents. Also, do not wire power lines together
with or parallel to Digital Temperature Controller wiring. Using shielded cables and using separate con-
duits 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 compo-
nent). 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 Temperature Controller.

Allow as much space as possible between the Digital Temperature Controller and devices that gener-
ate powerful high frequencies (high-frequency welders, high-frequency sewing machines, etc.) or
surge.

® 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 Temperature Controller so that it is horizontally level.
If the measurement accuracy is low, check to see if input shift has been set correctly.

® Waterproofing

xiv

The degree of protection is as shown below. Sections without any specification on their degree of pro-
tection or those with IPCJ0 are not waterproof.

Front panel: IP66

Rear case: IP20, Terminal section: IP0O0
(E5CN-U: Front panel: IP50, rear case: IP20, terminals: IP00)



Precautions for Operation

1) It takes approximately two seconds for the outputs to turn ON from after the power supply is turned ON.
Due consideration must be given to this time when incorporating Temperature Controllers into a control
panel or similar device.

2) Make sure that the Temperature 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.

3) When executing self-tuning, turn ON power for the load (e.g., heater) at the same time as or before
supplying power to the Temperature Controller. If power is turned ON for the Temperature 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 Temperature 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
Temperature Controller OFF and ON again, switching from STOP mode to RUN mode can also be used.)

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

Shipping Standards

The E5CN, E5CN-H, E5AN, E5AN-H, E5EN, and E5EN-H comply with Lloyd's standards. When applying the
standards, the following installation and wiring requirements must be met in the application.

B Application Conditions

1) Installation Location

The E5CN, E5CN-H, E5AN, E5AN-H, E5EN, and E5EN-H comply with installation category ENV1 and
ENV2 of Lloyd's standards. Therefore, they must be installed in a location equipped with air condition-
ing. They must therefore be installed in a location equipped with air conditioning. They cannot be used
on the bridge or decks, or in a location subject to strong vibration.

2) Wiring Conditions
Install the recommended ferrite core and wrap the line around it three turns for the applicable lines
(e.g., power supply cable line and signal lines) of the models listed in the following table. (See illustra-
tions.) Install the ferrite cores as close to the terminal block of the E5LIN as possible. (As a guideline,
the ferrite core should be within 10 cm of the terminal block.)

® Lines Requiring Ferrite Cores

Model Signal and power lines provided with ferrite cores
E5CN, ESCN-U, or ESCN-H | Input power supply
E5EN, E5AN, E5EN-H, or Input power supply and 1/O lines (control outputs (1 and 2), communications,
E5AN-H event inputs (1 to 4), transfer output, and external power supply (Advanced
Type models do not have an external power supply.)

® Recommended Ferrite Core
Manufacturer Seiwa Electric Mfg. Co., Ltd.
Model E04RA310190100
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® Ferrite Core Connection Examples

1. ESCN/E5SCN-H

+
—

Control output 1
[ T,

+ DONOT DO NOT a

@©@® OO

@606

Auxiliary outputs
(relay outputs)

©

1
Auxiliary output 2

Auxiliary
output 1

i

— USE USE q l ‘
mA i 8 5 Power supply
-1 =
- : i @ Input power
v AC/DC
i< Ls it |Ac/DC]|
DO NOT 1 »
DT N 3turns
1
1
Analog input ! TC/Ptuniversal input
2. ESAN/E5EN/E5AN-H/E5EN-H
45Em_mm_By, [yent Inputs
Power AC/DC urns Input power @ I@ @" Connected to
supply supply L) 1 v AN [ communications or
@ I@ @F_l evi 3turns event inputs 1 and 2.
+ - [ Control External Power
Connectedto o ool outpl: ® @', @l CT/ICT2 Output2  Supply
control output 1. il ko + +
3 turns - @ @ @1 “Control  External power supply Connected to
_ Output2  12VDC, 20 mA = control output 2
i — G ® |G e i [ 3 turns or external
Auxiliary output 3| DO NOT DO NOT power supply.
i — @-{ (D) USE USE
| @_| @ @ DO NOT
| — USE
:Auxi\iary output 2 DO NOT A : DO NOT +
! —H® USE tuse . T
L Hen e — oY s o
(Auxiliary output 1 B | V' ponNoOT
i — @ €9 — 1+ use
¢ TC/Pt universal input  Analog input
I‘ _____ C:m;ur;aans_ ______ 1
I Rs-232C RS-485 |
I @—sp D—-8 @ :
| @—r0 @—A0) |
Connected to event . ™\ Y | @—sa @®—nponoruse |
inputs 3 and 4. - 4 3 turns _ | @)— DO NOT USE e)—B (+) 1
1 €)— Do NOT USE e—A () /I
N e e e e e -
DO NOT USE
Connected to @ 41020 mA DC
transfer output. « 3 turns Transfer output L (| 5ad: 600 @ max.)
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Preparations for Use

Be sure to thoroughly read and understand the manual provided with the product, and check the fol-
lowing points.

Timing

Check point

Details

Purchasing the prod-
uct

Product appearance

After purchase, check that the product and packaging are not dented or
otherwise damaged. Damaged internal parts may prevent optimum
control.

Product model and speci-

fications

Make sure that the purchased product meets the required specifica-
tions.

Setting the Unit

Product installation loca-

tion

Provide sufficient space around the product for heat dissipation. Do not
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 0.74 to 0.90 N-m (see note).

Be sure to confirm the polarity for each terminal before wiring the termi-
nal block and connectors.

Power supply inputs

Wire the power supply inputs correctly. Incorrect wiring will result in
damage to the internal circuits.

Operating environ-
ment

Ambient temperature

The ambient operating temperature for the product is —10 to 55°C (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 satis-
fied at the installation environment. (Install the product in locations
where the conductors 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.

Note The tightening torque is 0.5 N-m for the E5CN-U and 0.43 to 0.58 N-m for the
E5GN. The terminal torque is 0.5 to 0.6 N-m for auxiliary output 2 on the

E5GN.
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B Upgraded Functions

The functionality of the ESCN, ESCN-U, E5AN, and E5EN was improved starting from December 2007
production.

The functionality of the ESGN was improved starting from August 2009 production.
The design of the front panel can be used to differentiate between the previous and upgraded models.

® E5CN/CN-U
The upgraded Controllers are basically compatible with the previous Controllers. Terminal
arrangements, terminal sizes, and panel mounting depth have not been changed.

® E5AN/EN
Although the upgraded Controllers are compatible with the previous Controllers, terminal arrange-
ments have been changed. Terminal sizes and panel mounting depth have not been changed.

® E5GN
Model numbers have changed accompanying the introduction of universal input capability. The
default setting of the input type parameter of the ESGN-LICICIP (models with resistance thermom-
eters) has been changed from a Pt100 resistance thermometer to a K thermocouple. Make sure
the setting of the input type parameter agrees with the temperature sensor that is being used.
The terminal block has also been changed, which means the wiring methods and terminal
arrangement are different.

Other changes outlined in the following tables. Refer to relevant pages in the manual for details.

Previous models Upgraded models

E5CN/CN-U

@E %%% ©E%%%%

e} (o] (e) o o O

= === BERE

021, (our2icmwaw] AU AL, A,

¢ ALM indicator was changed to SUB indicator.

E5AN

FEEE
JEEE)|

HEHE) | = dHED

m=-  HREH BEEEE
=.~ 8888

* Number of displays: 2 (PV and SV) * Number of displays: 3 (PV, SV, and MV) =k
* ALM indicator was changed to SUB indicator.
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Previous models

Upgraded models

E5EN
T
(A
A A A o (o) (o)
= il
% (o) (o) o
o (o) o O
= A0H8
¢ Number of displays: 2 (PV and SV) ¢ Number of displays: 3 (PV, SV, and MV) =k
* ALM indicator was changed to SUB indicator.
ESGN omron ESGN CMW STOP OUT
e Y =r=l=1
bbb
mEL O BBAE
[ [e]x][~]

* Display Segments
PV: 7 segments,
SV: 7 segments
* Character Heights
PV: 7 mm, SV: 3.5 mm

* Display Segments
PV: 11 segments,
SV: 11 segments
¢ Character Heights
PV: 7.5 mm, SV: 3.6 mm
* Changes to Display Contents

added, and key indicator added.

"AL" LED indicator eliminated, LED indicators

% A 2-level display is set when shipped from the factory.
A 3-level display is activated if parameters are initialized.
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B Terminal Arrangements

Relay output
(OUT1)

Alarm output 1,
control output 2,
or input error
alarm 1/output 1
(ALM1/0OUT1)

e

Analog
input

Previous models Upgraded models
ESAN/EN Terminals 16 through 20 were changed. Terminals 1 through 0N CT ool outout » EEMa POVET
15 were not changed. TwoCTs oo DUPUEE supply
Voltage output Long-life relay External power One CT = ;Ex‘ternal poer
output supply for ES1B Two CTs ® Control Output 2 - gpply
—— —_— — __,12VDC,20 mA
+ Control Output 2 @ + - -
Control Output 2 250 VAC, 3 A 12VDC, 20 mA DONOT  DONOT
12VDC, 21mA @ USE SE
@ (Resistive load) -
- CT2 DO NOT
| K + @ USE
} } A A |
| I m DO NOT I DO NOT +
@ - 8 ] ‘N__”_L_ | Use N
#1 Loy ® B e
I B | |
+ ! J + B 3 ‘ Y powor
B ) |4, use
TC/Pt universal input Analog input
univ npu gine TC/Pt universal input Analog input
Previous models Upgraded models
E5GN Number of terminals: 9 (1 to 9) Number of terminals: 14 (1 to 14)
Input terminals: 7 to 9 Input terminals: 10 to 12
RS-485 communications terminals: 5 and 6 | RS-485 communications terminals: 7 and 8
RS-485 B(+) AC)
@ @ @ @ @ @ @ @ communications B‘SJENOT +l_mA_l— DO NOT
4 [} 4 A [} [l RS-232C Sf Rf Sf v Y€ Analog input
bl + communications DO NOT - +
anmJ +LControlJ - JJ, L) “ TC - DoNoT “_SE______E_:l____
power output 1 Commumcatlons " vsE A B B
supply 12VDC 21 mA PT Universal TC/Pt input
100 to 240 VAC mA T T i EV EV2
24 V:C/DC (no :glanty) Lt A B B e mmeil 1 e 71_"_1 +

® ® 0 ® ® ®
® ® @ ® & ®

[ Aty ]
output 1

Enpul polweLT I_ Control J

supply output 1
¢ 100 to 240 VAC
e 24 VAC/DC (no polarity)

output 2
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B Body Drawout

Previous models

Upgraded models

E5AN/EN

* Using Screws

@e s

* Using Hooks

2 BN

BEEB™

B=~ BHBRM

@©©)
®)

B Dimensions

Previous models

Upgraded models

E5GN

3 100

(11 O r—1
I m— ¢ ) ) E—

35

22

| CO CrF o =
—=

Bezel thickness: 3 mm

Depth: 100 mm

¢ Models with Screw Terminal Blocks
Bezel thickness: 2 mm

Depth: 99 mm
Shape of slits changed
@ l
g
IIm D D e Tl
e
8 e oo Coe m ||
— e e Jl
:\—r

* Models with Screwless Clamp Terminal Blocks
Bezel thickness: 2 mm
Shape of slits changed

® 100

35
g
22
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B Terminal Block Configuration

Previous models

Upgraded models

E5GN

¢ Models with Screw Terminal Blocks
Terminals 1 to 6: M2.6 screw terminals
Terminals 7 to 9: M2 screw terminals

vjujujujujujlel

¢ Models with Screw Terminal Blocks
Terminals 1 to 12: M3 screw terminals

==—]

* Models with Screwless Clamp Terminal Blocks
Terminals 1 to 12: None

HI o T
=11 |
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B Wire Connections

Previous models

Upgraded models

E5GN * Wire connection direction: Perpendicular to

back surface

¢ Models with Screw Terminal Blocks
Wire connection direction: Horizontal from the top
and bottom of back surface

* Models with Screwless Clamp Terminal Blocks

Wire connection direction: Perpendicular to back
surface

BB

W

—\ W
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B Wiring Terminals

Previous models

Upgraded models

¢ Models with Screw Terminal Blocks

E5GN * Models with Screw Terminal Blocks
Changed from ferrules to crimp terminals for M3
Terminals Wire gauge Ferrules screws.
- - Tightening torque: 0.5 N-m
Terminals 1to 6 | AWG24 to 2.1 mm dia. _
AWG14 max. m b
5.8 mm max.
Terminals 7to 9 | AWG28 to 1.3 mm dia. -
AWG22 max. ::@5.8 mm max.
:': :(I: ¢ Models with Screwless Clamp Terminal Blocks
Wires: Changed to 10 mm from 5 to 6 mm.
‘ 510 6 mm 5t06 mm Ferrules: Changed to 8 to 12 mm from 5 to 6 mm.
1 T £
) IS
Wires Ferrules <
Terminals Screws Tightening ﬁ
torque —— O,
—
Terminals 1to 6 | M2.6 0.23t0 0.25 N-m
| 10 mm | 8to 12 mm
Terminals 7t0 9 | M2 0.12t0 0.14 N-m |
Wires Ferrules
B Removing the Terminal Block
Previous models Upgraded models
E5GN Press firmly in on both sides of the terminal block to | Insert a tool into the tool holes (one on the top and

release the lock and then pull up on the terminal
block.

one on the bottom) to release the hooks and pull out
the terminal block.

Terminal hole

Note The method for removing the terminal
block is the same for both screw termi-
nal blocks and screwless clamp terminal
blocks.
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B Ratings

Previous models

Upgraded models

Input sensor types for ther-
mocouple inputs

The following types of thermocouple input
were added: W and PLII.

Input range for E thermocouple: 0 to 600°C

Input range increased for E thermocouple:
—200 to 600°C

Input accuracy

(There are no changes in
thermocouple specifications
for EBCN-U.)

e Thermocouple: (£0.5% PV or £1°C, which-
ever is greater) 1 digit

¢ Platinum resistance thermometer:
(£0.5%PV or £1°C, whichever is greater)
+1 digit

* Analog input: £0.5% FS £1 digit

¢ Thermocouple: (£0.3% PV or +1°C, which-
ever is greater) £1 digit

* Platinum resistance thermometer: (+0.2%
PV or £0.8°C, whichever is greater)
+1 digit

* Analog input: £0.2% FS £1 digit

Influence of signal source
resistance

¢ Thermocouple: 0.1°C/Q (except B, R, S),
0.2°C/Q (B, R, S)
¢ Platinum resistance thermometer: 0.4°C/Q

e Thermocouple: 0.1°C/Q (for all specifica-
tions)
¢ Platinum resistance thermometer: 0.1°C/Q

Current outputs

Current output resolution: Approx. 2,700

Current output resolution: Approx. 10,000

Auxiliary outputs

E5CN/E5CN-U/E5GN

E5CN/ESCN-U  E5GN

(alarm outputs) 250 VAC, 1 A 250 VAC, 3 A 250 VAC,2 A
Input sampling cycle E5GN E5GN
500 ms 250 ms

B Characteristics

Previous models

Upgraded models

Model numbers for the ESCN

Models with 24-VAC/VDC power supply
specifications

Example: ESCN-R2MT-500 (24 VAC/VDC)

A “D” was added to the model numbers for
models with 24-VAC/VDC power supply
specifications.

Example: ESCN-R2MTD-500 (24 VAC/VDC)

Model numbers for the
E5AN/EN

Example: ESAN-R3MT-500 (100 to 240
VAC)

Example: ESAN-R3MT-500 (24 VAC/VDC)

“-N” was added to all model numbers

A “D” was added to the model numbers for
models with 24-VAC/VDC power supply
specifications.

Example:

e E5AN-R3MT-500-N (100 to 240 VAC)

e E5AN-R3MTD-500-N (24 VAC/VDC)

Model numbers for the
E5GN

Examples: E5GN-RTC (100 to 240 VAC)

E5GN-RP (100 to 240 VAC)

24-VAC/DC Specification
Example: ESGN-RTC (24 VAC/DC)

* Model numbers have changed accompa-
nying the introduction of universal input
capability.

* A“D” was added to the model numbers for
models with 24-VAC/VDC power supply
specifications.

Example: ES5GN-RT (100 to 240 VAC)

E5GN-RTD (24 VAC/VDC)

Front panel

PV status display and SV status display

PF Key added (ESAN/EN only).

omren

B HHHE
1T
=~ BHBE

Toeee

ESAN

8V

MV

e

PV/SP display selection for three-level dis-
play (ESAN/EN only)
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Previous models

Upgraded models

Inputs Square root extraction (for models with ana-
log inputs)
Outputs Control output ON/OFF count alarm
--- MV change rate limiter
Controls 40% AT
--- Automatic cooling coefficient adjustment for
heating/cooling control
Alarms --- PV rate of change alarm
OC alarm (only for models with heater burn-
out detection)
Other Logic operations

Inverting direct/reverse operation using
event inputs or communications commands

XXVi

% A 2-level display is set when shipped from the factory.
A 3-level display is activated if parameters are initialized.




B Communications Characteristics

Previous models

Upgraded models

Communications
access size

Double word access only

Word access and double word access

CompoWay/F services

Composite Read from Variable Area and Com-
posite Write to Variable Area

Communications buffer
size

40 bytes

217 bytes

Baud rate

38.4 kbps max.

E5GN: 19.2k max.

57.6 kbps max.
Setup Tool Cable Communications: 38.4k (fixed)

External communica-
tions

RS-485/RS-232C external communications
and Setup Tool communications cannot be

used at the same time.

RS-485/RS-232C external communications and
Setup Tool communications can be used at the
same time.

B Other Upgrades

Previous models

Upgraded models

Mounting Bracket
(ESAN/EN only)

Mounting Bracket for previous models

Modified section
Mounting Bracket for upgraded models
Note The Mounting Bracket for the previous

models cannot be used for upgraded
models.

Packing case
(ESAN/EN only)

¢ Previous ID code: N5

TEMP.
MULTI-RANGE

TYPE E5AN-R3MT-500
TEMPERATURE CONTROLLER

VOLTS

.--=100-240 VAC

OT No.###+ QYTA

OMRON Corioration MADE IN CHINA

e New ID code: N6

TYPE E5AN-R3MT-500-N
TEMPERATURE CONTROLLER
TEMP.

MULTI-RANGE

VOLTS
-100-240 VAC
K N6 LOT Noixs QYT

OMRON Corioration MADE IN CHINA

Terminal Cover (sold
separately) for ESCN

e E53-COV10 (for ESCN only)

e E53-COV17 (for ESCN only)

Note The Terminal Cover for the previous
models cannot be used for improved
models.
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Previous models

Upgraded models

Terminal Cover (sold
separately) for ESAN/EN

* E53-COV11

%5-COVT;

&3

COCEORRROC,

/oo

* E53-COV16

Note The Terminal Cover for the previous
models cannot be used for improved
models.

Front Panel Labels
(E5GN)

omron E5GN CMW STOP QUT

B =]

* Display area dimensions: 36.1 x 9.8 mm

(W x H)

omron E5GN ChW STOP QUT

* The design has been changed.

¢ Added characters: MANU, SUB1, SUB2, and
HA

* Display area dimensions: 36.8 x 10.1 mm (W
x H)
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Previous models

Upgraded models

Body Labels (E5GN)

1. Body labels: 3

2. Model number: Refer to the model num-
ber legend.

3. Lot No.: Year of manufacture (last digit of
year

([

O2RB®B®

1, 2: Manufacture day: 01 to 31

3: Manufacture month: 1t0 9, X, Y, and Z

(January to December)
4: Last digit of year.
5, 6: Manufacturing factory code

(i

Top of Controller ~ Bottom of Controller

1. Body labels: All labels combined into one la-
bel.

2. Model number: Refer to the model number

legend.

3. Lot No.: Year of manufacture (last two digits
of year)

UoOo0ood

O2R@BEE®D

1, 2: Manufacture day: 01 to 31

3: Manufacture month: 1t0 9, X, Y, and Z (Janu-
ary to December)

4, 5: Year of manufacture (last two digits of year)
6, 7: Manufacturing factory code

omron ESGN-RIT
TEMPERATURE CONTROLLER

Top of Controller

Box Labels (E5GN)

No ID number

TYPE EBGN-RTC
TEMPERATURE CONTROLLER

MT FRANGE

YOLTS
100-240 VAC

LOT Mo.kxxx YT, 1

OMROM Corporation MADE IW CHINA

“N6” has been added to identify the new mod-
els.

TYPE ESGN-RT
TEMPERATURE CONTROLLER

TEMP
MULTI-RANGE @

YOLTS
A 100-240 YAC

@LOT No . wreen QYT.1
ONRON Corporat ion MADE TN CHINA
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Conventions Used in This Manual

Model Notation

The E5CN-0OOO, ESCN-O0OOU, ESAN-OOO, ESEN-CIOO, and E5GN-CICIO are given as the
E5CN, ESCN-U, E5AN, E5EN, and E5GN when they share functionality.
The following notation is used when specifying differences in functionality.

Notation Options
E50OIN-0JOOB Two event inputs
E50OIN-UJOC03 RS-485 communications
E5CON-OCOH One of HB, HS, and heater overcurrent detection
E5CIN-CICOHH Two of HB, HS, and heater overcurrent detection (See note 1.)
E5ON-CJQ Control output 2 (voltage output) (See note 1.)
E50ON-OJOP External power supply to ES1B (See note 1.)
E5CN-OJOO01 RS-232C communications (See note 2.)
ESCIN-UJOIF Transfer output (See note 3.)

Note: (1) Excluding the E5GN.
(2) Excluding the E5CN.
(3) The E5AN and ESEN only.

Meanings of Abbreviations

The following abbreviations are used in parameter names, figures and in text explanations. These
abbreviations mean the following:

Symbol Term
PV Process value
SP Set point
SV Set value
AT Auto-tuning
ST Self-tuning
HB Heater burnout
HS Heater short (See note 1.)
oC Heater overcurrent
LBA Loop burnout alarm
EU Engineering unit (See note 2.)

Note: (1) A heater short indicates that the heater remains ON even when the control output from the Tempera-
ture Controller is OFF because the SSR has failed or for any other reason.

(2) “EU” stands for Engineering Unit. EU is used as the minimum unit for engineering units such as °C,
m, and g. The size of EU varies according to the input type.
For example, when the input temperature setting range is —200 to +1300°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 EU varies according to the decimal point position of the scaling setting,
and 1 EU becomes the minimum scaling unit.
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How to Read Display Symbols

The following tables show the correspondence between the symbols displayed on the displays and
alphabet characters. The default is for 11-segment displays.

m
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oL L
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b/ |00 v | | 7
y . A
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I ) A AL
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The Character Select parameter in the advanced function setting level can be turned OFF to display
the following 7-segment characters. (Refer to page 243.)
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About this Manual:

This manual describes the ESCN/CN-U/AN/EN Digital Temperature Controllers and includes the sec-
tions described below.

Please read this manual carefully and be sure you understand the information provided before
attempting to set up or operate an ESCN/CN-U/AN/EN Digital Temperature Controller.

e Overview

Section 1 introduces the features, components, and main specifications of the ESCN/CN-U/AN/EN/
GN Digital Temperature Controllers.

e Setup

Section 2 describes the work required to prepare the ESCN/CN-U/AN/EN/GN Digital Temperature
Controllers for operation, including installation and wiring.

e Basic Operations

Section 3 describes the basic operation of the ESCN/CN-U/AN/EN/GN Digital Temperature Control-
lers, including key operations to set parameters and descriptions of display elements based on specific
control examples.

Section 5 describes the individual parameters used to setup, control, and monitor operation.
e Operations for Applications

Section 4 describes scaling, the SP ramp function, and other special functions that can be used to
make the most of the functionality of the ESCN/CN-U/AN/EN/GN Digital Temperature Controllers.

Section 5 describes the individual parameters used to setup, control, and monitor operation.
» User Calibration

Section 6 describes how the user can calibrate the ESCN/CN-U/AN/EN/GN Digital Temperature Con-
trollers.

* Appendix

The Appendix provides information for easy reference, including lists of parameters and settings.

&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.
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SECTION 1
Introduction

This section introduces the features, components, and main specifications of the ESCN, and ESAN, and E5SEN Digital
Temperature Controllers.

[-1 Namesof Parts . ........ ... i 2
1-1-1  FrontPanel ...... ... ... .. . . 2
1-1-2  Explanation of Indicators . .. ....... ... .. ..., 4
1-1-3  Usingthe Keys .. ... 5
1-2  1/O Configuration and Main Functions. .. ........... .. .. ... ... .... 6
1-2-1  T/O Configuration . .. . ......ovui e 6
[-2-2 Main Functions. .. ...t 12
1-3  Setting Level Configuration and Key Operations. ... .................. 15
1-3-1  Selecting Parameters. . . ..........cov .. 17
1-3-2 Saving Settings . .. . ..ottt 18
1-4  Communications Function . ........... .. .. .. . . ... 18
1-5 Insulation Block Diagrams ... ............... it 20



Names of Parts Section 1-1

1-1 Names of Parts
1-1-1  Front Panel

E5CN/CN-U The front panel is the same for the ESCN and E5CN-U.

Temperature unit
1 N
OMmRON

EM WML

SuB

>

(5]

[Operatlon indicators —

1 I, w I/\l w = o1 dipa]
UT1|[sT0P sy
={opeaf=
: E5SCN
N )
ﬁnOde Key ] Down Key ]
E5AN
[Temperature unit
c \\ \

No.1 display

Y T Tl
= INANAA

Vi W W | SY -
""" :I\" "’\: :’\: No. 2 display

[Operatlon indicators —

oUT1 STOP (o] MV i
ouT2 o] [y :,‘ :: :" :" No. 3 display
Function Key/
Auto/Manual Key J"" {} [@] {] ::“ Up Key '
E5AN / \ ~={ bown Key'
Level Key Mode Key



Names of Parts Section 1-1

E5EN
OMRON
[Operation indicators ]E§
™ SUB3
Temperature unit —— 3 "-/“‘-/“\-/“\-/, -PL—_— —
AR [T
Il I A0 T |t _:r\:]
”-".,l-".m'.w’ t=——_No.2 display
[Operation indicators == T HHHH .M&::“ No.3 display '
lMode Key :::— ’ ‘] ‘ ‘4@
L __J Function Key/
@:’- -\\[ Auto/Manual Key
E5EN
Down Key
E5GN

No. 1 display

OmRonN E5GN =~ T §TOP OUT
Te t o -, - — i
L W m——
(s 580 2 INJALUAA BRER

=R ) 62 E I

\

8
Mode Key Down Key Up Key
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Names of Parts

Section 1-1

1-1-2  Explanation of Indicators

No. 1 Display

No. 2 Display

No. 3 Display
(E5AN/EN Only)

Operation Indicators

1,2,3...

Temperature Unit

Displays the process value or parameter name.
Lights for approximately one second during startup.

Displays the set point, parameter operation read value, or the variable input
value.
Lights for approximately one second during startup.

The set point will flash during autotuning.

Displays MV, soak time remaining, or multi SP.
Lights for approximately one second during startup.

A 2-level display is set when shipped from the factory.
A 3-level display is activated if parameters are initialized.

1. SUB1 (Sub 1)
Lights when the function set for the Auxiliary Output 1 Assignment param-
eter is ON.
SUB2 (Sub 2)
Lights when the function set for the Auxiliary Output 2 Assignment param-
eter is ON.
SUB3 (Sub 3) (ES5AN/EN Only)
Lights when the function set for the Auxiliary Output 3 Assignment param-
eter is ON.

2. HA (Heater Burnout, Heater Short Alarm, Heater Overcurrent Detection
Output Display)
Lights when a heater burnout, heater short alarm, or heater overcurrent
occurs.

3. OUT1 (Control Output 1)
Lights when the control output function assigned to control output 1 turns
ON. For a current output, however, OFF for a 0% output only.
OUT2 (Control Output 2) (Excluding the ES5GN)
Lights when the control output function assigned to control output 2 turns
ON. For a current output, however, OFF for a 0% output only.

4. STOP
Lights when operation is stopped.
During operation, this indicator lights when operation is stopped by an
event or by key input using the RUN/STOP function.

5. CMW (Communications Writing)
Lights when communications writing is enabled and is not lit when it is dis-
abled.

6. MANU (Manual Mode)
Lights when the auto/manual mode is set to manual mode.

7. Om (Key)
Lights when settings change protect is ON (i.e., when the [A] and ] Keys
are disabled by protected status.)

The temperature unit is displayed when parameters are set to display a tem-
perature. The display is determined by the currently set value of the Tempera-
ture Unit parameter. °f indicates °C and °F indicates °F.

This indicator flashes during ST operation. It is OFF on models with linear
inputs.



Names of Parts

Section 1-1

1-1-3 Using the Keys

PF (Function (Auto/
Manual)) Key
(E5AN/EN Only)

O] Key

= Key

(Al Key

Key

This section describes the basic functions of the front panel keys.

This is a function key. When it is pressed for at least 1 second, the function set
in the PF Setting parameter will operate.

Example: When A-M (auto/manual) is selected in the PF Setting parameter
(initial value: A-M), the key operates as an auto/manual switch, switching
between Auto Mode and Manual Mode. If the key is pressed for more than 1
second (regardless of key release timing), the mode will switch.

Press this key to move between setting levels. The setting level is selected in
the following order: operation level: adjustment level, initial setting level, com-
munications setting level.

Press this key to change parameters within a setting level.

The parameters can be reversed by holding down the key (moving one per
second in reverse order).

Each press of this key increments the value displayed on the No. 2 display or
advances the setting. Holding the key down speeds up the incrementation.

Each press of this key decrements values displayed on the No. 2 display or
reverses the setting. Holding the key down speeds up the incrementation.

Press these keys to change to the protect level. For details on operations
involving holding these keys down simultaneously, refer to 1-3 Setting Level
Configuration and Key Operations. For details on the protect level, refer to
SECTION 5 Parameters.

To restrict set value changes (in order to prevent accidental or incorrect oper-
ations), these key operations require simultaneously pressing the [O] key
along with (A or ] key. This applies only to the parameter for the password to
move to protect level. (Refer to page 162.)
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1-2 1/O Configuration and Main Functions
1-2-1 1/O Configuration

E5CN
r=---=-°-- I
i Control Control output 1 I
Temperature input o1 | Contr put | Contral outout 1
or analog input section (heating) - - p

Control output ____ -
oooling) ! ° #=—8| Control output 2 (See note.)

I

1
1
1
External power
: supply for ES1B (See note.)
— Alarm 3 S |
CT1 input | |
1
— Alarm2 |- == == - - - o »:_> Auxiliary output 2 I
! I
! I
— Alarm 1 — | |
CT2 input | |
— HB alarm : !
1
! I
—  HSalarm T > | Aucxiliary output 1 I
Event inputs !
2 channels !
— OCalarm [ |
1
1
—— Inputerror |— 1
1
1

Program end
_— —
output Note:

Press one of these keys,
depending on the model.

Communications
function

Note  Functions can be assigned individually for each output by changing the set
values for the Control Output 1 Assignment, the Control Output 2 Assignment,
the Auxiliary Output 1 Assignment, and the Auxiliary Output 2 Assignment
parameters in the advanced function setting level.

=)
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E5CN-U

|
. Control Control outout !
Temperature input section (h(;rlatri(r)\ c)’“ e I p+—p| Control output 1
or analog input 9 1

Control output

|
_— - === = = !
(cooling) | Heating/! !
| cooling @ !
[ | I
—  Alarm 3 —p= (0- - #=—| Auxiliary output 2
1
IStandard !

1
— Alarm 2 — - - - - - - - :
1
1

1

1
——  Alarm 1 1 I

:I-»: .......... - | Auxiliary output 1

—— Input error |

1

1

1

Program end
output

Note  Functions can be assigned individually for each output by changing the set
values for the Control Output 1 Assignment, the Auxiliary Output 1 Assign-
ment, and the Auxiliary Output 2 Assignment parameters in the advanced
function setting level.



I/0 Configuration and Main Functions

Section 1-2

Model Number Structure
Model Number Legend

Controllers

ESCN-LLJMLILI-[]-500

12345 6 7

1. Control Output 1

R: Relay output

Q: Voltage output (for driving SSR)

C: Current output

Y: Long-life relay output (hybrid) =1

2. Auxiliary Outputs 2

Blank: None

2: Two outputs

3. Option

M: Option Unit can be mounted.

4. Input Type

T: Universal thermocouple/platinum
resistance thermometer

L: Analog current/voltage input

5. Power Supply Voltage

Blank: 100 to 240 VAC

D: 24 VAC/VDC

6. Case Color

Blank: Black

W: Silver

7. Terminal Cover

-500: With terminal cover

ESCN-LLJLIU
1234

1. Output Type

R: Relay output

Q: Voltage output (for driving SSR)

C: Current output

2. Number of Alarms

Blank: No alarm

1: One alarm

2: Two alarms

3. Input Type

T: Universal thermocouple/platinum
resistance thermometer

L: Analog Input

4. Plug-in type

U: Plug-in type

Option Units
E53-CNLILIL]

1 234

1. Applicable Controller

CN: E5CN or E5CN-H

2. Function 1

Blank: None

Q: Control output 2 (voltage for driv-

ing SSR)

P: Power supply for sensor

3. Function 2

Blank: None

H: Heater burnout/SSR failure/Heater

overcurrent detection (CT1)

HH: Heater burnout/SSR failure/
Heater overcurrent detection
(CT2)

B: Two event inputs

03: RS-485 communications

HO3: Heater burnout/SSR failure/

Heater overcurrent detection
(CT1) + RS-485 communica-
tions

HB: Heater burnout/SSR failure/
Heater overcurrent detection
(CT1) + Two event inputs

HHO3: Heater burnout/SSR failure/

Heater overcurrent detection

(CT2) + RS-485 communications

4. Version

N2: Applicable only to models
released after January 2008

Note Not all combinations of function 1 and function 2 specifications are possible
for Option Units (E53-C101C10]).

*%1 Always connect an AC load to a long-life relay output. The output will not
turn OFF if a DC load is connected because a triac is used for switching
the circuit. For details, check the conditions in Ratings.

%2 Auxiliary outputs are contact outputs that can be used to output alarms
or results of logic operations.
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ESAN/EN

Temperature input Control Control output

or analog input section [~ (heating) - — — — — _>|_> Control output 1

Control output
(cooling)

Control output 2

(See note.)

External power
supply for ES1B [§ (See note.)

— Alarm 3 - — - — = —’l—P Alarm output 3

;
5%_
LLLL

CTH1 input

Alarm 2 Alarm output 2

L

I :I
Alarm 1 B |
CT2 input | |
I
] HBalarm [ | :
I
1 HS alarm P - — — — —>|—> Alarm output 1 I
Event inputs 1 and | P
2 (2 channels)
—— OC alarm — |
I
I
— Input error =

Program end

I

|
output >

I

I

Note:
Press one of these keys,
depending on the model.

Communications
function L

—_———_— — ——

Note  Functions can be assigned individually to each output by changing the set val-
ues for the Control Output 1 Assignment, Control Output 2 Assignment, Auxil-
iary Output 1 Assignment, Auxiliary Output 2 Assignment, and Auxiliary
Output 3 Assignment parameters in the advanced function setting level.



I/0 Configuration and Main Functions Section 1-2

Model Number Structure
Model Number Legends

10

Controllers Option Units
E5SAN/EN-UJ30JMCIC-C)-500-N E53-[]
123456 7 8 9 1
. Control Output 1 1. Function
R: Relay output ENO1: RS-232C
Q: Voltage output (for driving SSR) communications
C: Current output ENO3: RS-485

communications
AKB: Event input

. Auxiliary Outputs

3: Three outputs

. Heater Burnout/Heater Short, Control Output 2,

or External Power Supply for ES1B

Blank: None

Q: Control output 2 (voltage output for driving SSR)
Y: Long-life relay output (hybrid)

H: Heater burnout/Heater short/Heater overcurrent
detection (CT1)

HH: Heater burnout/Heater short/Heater overcurrent
detection (CT2)

P: Power supply for sensor

. Option

M: Option Unit can be mounted.

. Input Type

T: Universal thermocouple/platinum resistance
thermometer input

L: Analog current/voltage input

. Power Supply Voltage

Blank: 100 to 240 VAC
D: 24 VAC/VDC

. Case Color

Blank: Black
W: Silver

. Terminal Cover

500: With terminal cover

. Version

N: Available only to models released after January
2008.
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E5GN
r _____ -
Temperature input Control Control output o irol outout 1
I
Control output o |
(cooling) IHeating/I |
Icooling I |
e [
Al 1 | _>I_> Auxiliary output 1
— arm -
|Standard :
. | |
CT1 input L HBalam H | | |
| I I
— HS alarm - — I :
I
— OC alarm — | I
I
| I
— Input error - |
Event inputs | |
2 channels |
— Alarm 2 —————— Auxiliary output 2
| I
I
1 Alarm 3 —}: |
| I
Program end |
output : | |
Communications | |
function I |

Note  Functions can be assigned individually for each output by changing the set
values for the Control Output 1 Assignment, the Auxiliary Output 1 Assign-
ment, and the Auxiliary Output 2 Assignment parameters in the advanced
function setting level.

11
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Model Number Structure

Model Number Legends
Controllers

ESGN-LILULC-C-C-0
12345 6 7 8
1. Control Output 1
R: Relay output
Q: Voltage output (for driving SSR)
C: Current output
2. Auxiliary Outputs
Blank: None
1: One outputs
2: Two outputs
3. Option
Blank: None
01: RS-232C communications
03: RS-485 communications
B: Two event inputs

H: Heater burnout/Heater short/Heater overcurrent

detection (CT1)
4. Input Type

T: Universal thermocouple/platinum resistance

thermometer input
L: Analog current/voltage input
5. Power Supply Voltage
Blank: 100 to 240 VAC
D: 24 VAC/VDC
6. Terminal Type

Blank: Models with Screw Terminal Blocks
C: Models with Screwless Clamp Terminal Blocks

7. Case Color
Blank: Black
W: Silver
8. Communications Protocol
Blank: None
FLK: CompoWay/F communications

Note  Silver is available by special order only.

1-2-2 Main Functions

This section introduces the main E5CN/CN-U/AN/EN/GN functions. For
details on particular functions and how to use them, refer to SECTION 3 Basic

Operation and following sections.

Input Sensor Types * The following input sensors can be connected for temperature input

(i.e., E5_N-OOIOT):
Thermocouple:
Infrared temperature sensor:

K.J,TE,LLUN,R,S, B, W, PLII
ES1B

10 to 70°C, 60 to 120°C, 115 to 165°C,
140 to 260°C

Platinum resistance thermometer: Pt100, JPt100

Analog input:

12

0to 50 mV
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Control Outputs

Note

Alarms

Control Adjustment

Event Inputs

Heater Burnout, HS Alarm,
and Heater Overcurrent

* Inputs with the following specifications can be connected for analog input

(i.e., E5_N-OJOOCL):
Current input: 4 to 20 mA DC, 0 to 20 mA DC
Voltage input: 1to 5VDC,0to5V DC,0to 10V DC

* A control output can be a relay, voltage (for driving SSR), or current out-

put, depending on the model.

* Long-life relay outputs (see note) use semiconductors for switching when

closing and opening the circuit, thereby reducing chattering and arcing
and improving durability. However, if high levels of noise or surge are
imposed between the output terminals, short-circuit faults may occasion-
ally occur. If the output becomes permanently shorted, there is the danger
of fire due to overheating of the heater. Design safety into the system,
including measures to prevent excessive temperature rise and spreading
of fire. Take countermeasures such as installing a surge absorber. As an
additional safety measure, provide error detection in the control loop.
(Use the Loop Burnout Alarm (LBA) and HS alarm that are provided for
the E5LIN.)

Long-life Varistor

relay output —

1 [ Tnductive |

load
\ Varistor 6?
2

Select a surge absorber that satisfies the following conditions.

Voltage used Varistor voltage Surge resistance
100 to 120 VAC 240to 270 V 1,000 A min.
200 to 240 VAC 440t0 470 V

* Always connect an AC load to a long-life relay output (see note). The out-
put will not turn OFF if a DC load is connected.

Long-life relay outputs are not supported for the ESGN.

» Set the alarm type and alarm value or the alarm value upper and lower
limits.

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.

e If the Input Error Output parameter is set to ON, the output assigned to
alarm 1 function will turn ON when an input error occurs.

* Optimum PID constants can be set easily by performing AT (auto-tuning)
or ST (self-tuning).

* With the E53-CNLIBLIN2 for the ES5CN or the ES5AN/EN-CIMOI-500-N
with the E53-AKB for the ESAN/EN, the following functions can be exe-
cuted using event inputs: switching set points (multi-SP, 4 points max.),
switching RUN/STOP, switching between automatic and manual opera-
tion, starting/resetting the program, inverting direct/reverse operation,
100% AT execute/cancel, 40% AT execute/cancel, setting change enable/
disable, and canceling the alarm latch.

e With the E53-CNCIHLCIN2 or E53-CNCHHICIN2 for the E5CN, or the
E5AN/EN-CICOHO-500-N or ESAN/EN-CICOHHO-500-N, the heater burn-
out detection function, HS alarm function, and heater overcurrent detec-
tion function can be used.

13
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Communications
Functions

Note

External Power Supply for
ES1B
Note

Transfer Output

14

* Communications functions utilizing CompoWay/F (See note 1.), SYSWAY
(See note 2.), or Modbus (See note 3.) can be used.

RS-485 Interface

Use the E53-CNCI03N2 for the E5CN or the E53-ENO3 for the E5AN/
EN.

RS-232C Interface
Use the E53-ENO1 for the ESAN/EN.

(1) CompoWay/F is an integrated general-purpose serial communications
protocol developed by OMRON. It uses commands compliant with the
well-established FINS, together with a consistent frame format on
OMRON Programmable Controllers to facilitate communications be-
tween personal computers and components.

(2) SYSWAY communications do not support alarm 3.

(3) Modbus is a communications control method conforming to the RTU
Mode of Modbus Protocol. Modbus is a registered trademark of
Schneider Electric.

(4) The E5CN and E5CN-U do not support the RS-232C interface.

The ESAN-CJP-N or ESEN-CJPCI-N with the E53-CNCIPLCIN2 can be used
as the power supply for ES1B Infrared Temperature Sensors.

The E5GN does not provide a power supply for an ES1B Infrared Tempera-
ture Sensor.
A transfer output for 4 to 20 mA can be used with the ESAN/E5EN-UILIF

For E5CIN-CO models (models without “F” in the model number), the cur-
rent output can be used as a simple transfer output.
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1-3 Setting Level Configuration and Key Operations

Parameters are divided into groups, each called a level. Each of the set val-
ues (setting items) in these levels is called a parameter. The parameters on
the ESCN/CN-U/AN/EN/GN are divided into the following 9 levels.

When the power is turned ON, all of the display lights for approximately one
second.

Start in automatic mode.

Start in manual mode.

Press the [O] Key or the

PF Key for at least 1 s. A—
(See note 4.) i Press the
> Operation Adjustment Ol
Level Level Press the Keys for at
[O)+ =l least 1's.

= m Press the Keys for at

= { [O] Key less than 1 s. least 3 s. .

S:.;H " ey lessthan 1s (Dispiay = T

==} will flash |==en /1An

[ N\ PF Key after 1st 222 1HY
Press the [O] Key ] ] (See rote 5.) second.)
Manual (See J for at least 3 s while PF Key Monitor/Setting
note Wl 7-*is displayed. (Seenote 5) |1 Level
mode (R-™ will flash after
3.) 1st second.)
(See note 4.)
Press the [O] Key for at
Press the PF Key least 3 s. (Display will flash
Manual for at least 1 s. (See __after 1st second.)
Control Level Press the note 1.)
[O] Key for Protect Level
atleast 1 s.

Note The time taken to move
to the protect level can
be adjusted by chang-
ing the "Move to pro-
tect level time" setting.
(Refer to page 228.)

Communica-

<@l | tions Setting

Press the Level
[O] Key for less than 1 s.

Initial Setting
Level

Control stops.

Input password while
AMal is displayed. (Set
value —169)

Press the [O] Key
for at least 1 s.

Advanced Function
Setting Level

D Control in progress
D Control stopped

C] Not displayed for some models

« Level change

Input password.

(See

Calibration Level note 2.)

Note (1) You can return to the operation level by executing a software reset.

(2) You cannot move to other levels by operating the keys on the front panel
from the calibration level. You must turn OFF the power supply.

(8) From the manual control level, key operations can be used to move to the
operation level only.

Level Control in progress Control stopped
Protect level Can be set.
Operation level Can be set.
Adjustment level Can be set.
Manual control level Can be set.
Monitor/setting item level Can be set. m-n
Initial setting level Can be set.

15
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Protect Level

Operation Level

Adjustment Level

Monitor/Setting Item Level

Manual Control Level

16

Level Control in progress Control stopped
Advanced function setting level | --- Can be set.
Calibration level Can be set.
Communications setting level Can be set.

Of these levels, the initial setting level, communications setting level,
advanced function setting level, and calibration level can be used only
when control is stopped. Control outputs are stopped when any of
these four levels is selected.

(4) When the PF Setting is set to A-M in models with a PF Key (ESAN/EN)
(5) When the PF Setting is set to PFDP in models with a PF Key (ESAN/EN)

* To switch to the protect level from the operation level, the adjustment
level, or the monitor/setting item level, simultaneously hold down the [C]
and (<] Keys for at least 3 seconds. (See note.) This level is for preventing
unwanted or accidental modification of parameters. Protected levels will
not be displayed, and so the parameters in that level cannot be modified.

Note The key pressing time can be changed in Move to Protect Level pa-
rameter (advanced function setting level).

The operation level is displayed when the power is turned ON. You can
move to the protect level, initial setting level, or adjustment level from this
level.

Normally, select this level during operation. While operation is in progress,
items such as the PV and manipulated variable (MV) can be monitored,
and the set points, alarm values, and alarm upper and lower limits can be
monitored and changed.

To move to the adjustment level, press the [O] Key once (for less than 1 s).

This level is for entering set values and offset values for control. In addi-
tion to AT (auto-tuning), communications write enable/disable switching,
hysteresis settings, multi-SP settings, and input offset parameters, it
includes HB alarm, HS alarm, OC alarm, and PID constants. From the
adjustment level, it is possible to move to the top parameter of the initial
setting level, protect level, or operation level.

To switch to the monitor/setting item level, press the PF Key from the
operation level or adjustment level. The contents set for monitor/setting
items 1 to 5 can be displayed. You can move from the monitor/setting item
level to the operation level or initial setting level. (This level is supported
by the E5AN and E5EN only.)

When the [O] Key is pressed for at least 3 seconds from the operation
level's auto/manual switching display, the manual control level will be dis-
played. (The MANU indicator will light.)

When the PF Setting is set to A-M (auto/manual) and the PF Key is
pressed for more than one second from the operation level or adjustment
level, the manual control level will be displayed (E5AN and E5SEN only.)

This is the level for changing the MV in manual mode.

To return to the operation level, press the [O] Key for at least one second.
It is also possible to return to the operation level by pressing the PF Key
for more than one second when the PF Setting is set to A-M.
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Initial Setting Level

Advanced Function
Setting Level

Communications Setting
Level

Calibration Level

* To move to the initial setting level from the operation level or the adjust-
ment level, press the [C] Key for at least 3 seconds. The PV display
flashes after one second. This level is for specifying the input type and
selecting the control method, control period, setting direct/reverse opera-
tion, setting the alarm types, etc. You can move to the advanced function
setting level or communications setting level from this level. To return to
the operation level, press the [C] Key for at least one second. To move to
the communications setting level, press the [O] Key for less than one sec-
ond.

(When moving from the initial setting level to the operation level, all the
indicators will light.)

Note Pressing the [O] Key for at least 3 seconds in the operation level's
auto/manual switching display will move to the manual control level,
and not the initial setting level.

» To move to the advanced function setting level, set the Initial Setting/Com-
munications Protect parameter in the protect level to 0 and then, in the ini-
tial setting level, input the password (—169).

* From the advanced function setting level, it is possible to move to the cali-
bration level or to the initial setting level.

* This level is for setting the automatic display return time and standby
sequence, and it is the level for moving to the user calibration and other
functions.

* To move to the communications setting level from the initial setting level,
press the [C] Key once (for less than 1 s). When using the communica-
tions function, set the communications conditions in this level. Communi-
cating with a personal computer (host computer) allows set points to be
read and written, and manipulated variables (MV) to be monitored.

* To move to the calibration level, input the password (1201) from the
advanced function setting level. The calibration level is for offsetting error
in the input circuit.

* You cannot move to other levels from the calibration level by operating the
keys on the front panel. To cancel this level, turn the power OFF then back
ON again.

1-3-1 Selecting Parameters

* Within each level, the parameter is changed in order (or in reverse order)
each time the [<al Key is pressed. (In the calibration level, however, param-
eters cannot be changed in reverse order.) For details, refer to SECTION
5 Parameters.

17
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1-3-2 Saving Settings

is pressed (if key is down, the parameter will move
released within 1's). each second in reverse order.

Parameter 1

Moves in order after | key While the [l key is being held 4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

\4
Parameter 2 Parameter 2
been held down 1
v for2s.

Parameter 3 Parameter 3

Hold down the [c&l key

A After @] key has,
:
1
1
1
1
1
1
After keyl . during this interval. :
I

After [<@ key has
been held down
for1s.

is pressed

Parameter 4

B I I

* If you press the Key at the final parameter, the display returns to the
top parameter for the current level.

* To change parameter settings, specify the setting using the |&] or [¥] Key,
and either leave the setting for at least two seconds or press the (<@ Key.
This saves the setting.

* When another level is selected after a setting has been changed, the con-
tents of the parameter prior to the change is saved.

* When you turn the power OFF, you must first save the settings (by press-
ing the Key). The settings are sometimes not changed by merely
pressing the [A] or [¥] Keys.

1-4 Communications Function

The E5CN/AN/EN/GN are provided with a communications function that
enables parameters to be checked and set from a host computer. If the com-
munications function is required, use the E53-CNCI03N2 with the E5CN, or
the E53-ENO3 or E53-EN01 with the ESAN/EN/GN. For details on the com-
munications function, see the separate Communications Manual Basic Type.
Use the following procedure to move to the communications setting level.

18

1,2,3...

1.

Press the [O] Key for at least three seconds to move from the operation lev-
el to the initial setting level.

Press the [O] Key for less than one second to move from the initial setting
level to the communications setting level.

Select the parameters as shown below by pressing the <2 Key.
Press the IA| or [¥#] Key to change the parameter setting.
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Protocol Setting

F0 0000
O
L
=M
-—

1M Communications Unit No.

000000
[y
=
[

Communications Baud Rate

To 000
o=
a
My}

! En Communications Data Length
" n| (Seenote.)

00 0000

(See note.)

00 0000

Ok k| Communications Stop Bits
= el

H PREY Communications Parity

= CAWE Send Data Wait Time

Note  The Protocol Setting parameter is displayed only when CompoWay/F commu-
nications are being used.

Setting Communications Match the communications specifications of the ESCN/AN/EN/GN and the

Data host computer. If a 1:N connection is being used, ensure that the communica-
tions specifications for all devices in the system (except the communications
Unit No.) are the same.

Parameter name Symbol Setting (monitor) value Selection symbols Default Unit

Protocol Setting PSEL CompoWay/F (SYSWAY), |L[WF, Mad CompoWay/F | None
Modbus (SYSWAY)

Communications L-No 0to 99 1 None
Unit No.
Communications hP5 1.2,2.4,4.8,9.6,19.2, 2,24 48,85, 192,384 (9.6 kbps
Baud Rate 38.4,57.6 516
Communications LEN 7,8 7 Bits
Data Length
Communications ShCkE 1,2 2 Bits
Stop Bits
Communications PREY None, Even, Odd NaNE, EVEN, add Even None
Parity
Send Data Wait SdWE 0to 99 20 ms
Time

19



Insulation Block Diagrams

1-5 Insulation Block Diagrams

E5SCN

E5CN-U

ESAN/EN

E5GN

20

The insulation block diagrams for the ESCN, E5AN, E5EN, and E5GN are pro-

vided in this section.

Power
supply

Input, CT input, Q outputs (outputs 1 and 2)
Communications and events
External power supply
C output

R output

Y output

Auxiliary outputs 1 and 2

|:| : Reinforced insulation

: Functional insulation

Power
supply

Input and Q output (output 1)
C output

R output

Y output

Auxiliary outputs 1 and 2

|:| : Reinforced insulation

: Functional insulation

Power
supply

Input, CT input, and Q output (output 1)
Communications and events
External power supply and Q output (output 2)
C output and transfer output

R output

Y output

Auxiliary output 1

Auxiliary output 2

Auxiliary output 3

|:| : Reinforced insulation

: Functional insulation

Power
supply

Input, CT input, Q output (output 1)
Communications and events
C output

R output

Auxiliary output 1

Auxiliary output 2

|:| : Reinforced insulation

: Functional insulation

Section 1-5




SECTION 2
Preparations

This section describes the work required to prepare the ESCN, ESAN, and ESEN Digital Temperature Controllers for
operation, including installation and wiring.

2-1 Installation. .. ...t 22
2-1-1  DIMenSiOnS. . ... .ottt e 22
2-1-2  PanelCutout......... ... ..ot 24
2-1-3° MoUNtINg. . .o vv e e 25
2-1-4  Removing the Temperature Controller from the Case ........... 28
2-2 Wiring Terminals. . .. ... 31
2-2-1  Terminal Arran@ement . . . .. ..ottt et 31
2-2-2  Precautions when Wiring .. ............ ... .. .. .. . ... ... 33
2-2-3  WITINg . o ot e 35
2-3  Using the Support Software Port. . .. .......... ... .. .. ... .. ... .... 45
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Installation

Section 2-1

2-1 Installation

2-1-1 Dimensions

Unit: mm
E5CN
48 x 48 615 751
::Lt;[b—‘
[ o
I m =
x| o
H | <
I 3
::ﬂ\ D)—‘ [ —— ——
(84.7)
705 142 44.8 x 44.8
—
=k
anml

E5SAN ;

©MREM

8 HHHE |

EEHE

112

BEER™
2=~ 8EA8M

[
96 x 96
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E5GN
* Models with Screw Terminal Blocks

48 2 99

Eoe e
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* Models with Screwless Clamp Terminal Blocks
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2-1-2 Panel Cutout

Unit: mm
E5CN/CN-U
Individual Mounting Group Mounting
(48 x number of Units — 2.5) *1-0
45+8.5 0
£
S
o
©
E5AN
Individual Mounting Group Mounting
e _ +1.0
90198 (‘96 x number of Units — 3.5) o
| \ |
S R R g
‘ (o] »
E i
1S
o
‘CE |
|
|
E5EN
Individual Mounting Group Mounting
(48 x number of Units — 2.5) *1-0
45%° 0
| - -
‘ (e} (o]
g L 14 i
1S
o
i
T
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E5GN
Individual Mounting Group Mounting
(48 x number of units — 2.5)+(1)'0
|
©
oo
2
: 06 o
£ 45!*; 9
1S ]
g o
oo
2
N
Al
al

* Waterproofing is not possible when group mounting several Controllers.

* The recommended panel thickness is 1 to 5 mm for the E5CN, E5CN-U,
and E5GN, and 1 to 8 mm for ESAN and E5EN.

* Units must not be closely mounted vertically. (Observe the recommended
mounting space limits.)

* When group mounting several Controllers, ensure that the surrounding
temperature does not exceed the ambient operating temperature listed in
the specifications.

* When group mounting Controllers that have auxiliary output 2, it will not
be possible to tighten the wiring screws for auxiliary output 2 after the
Controllers are mounted.

2-1-3 Mounting
E5CN/CN-U

E53-COV17
Terminal Cover

Adapter

Waterproof packing
Panel
E5CN E5CN-U
For the Wiring Socket for the ESCN-U, order the P2CF-11 or P3GA-11 sepa-
rately.

Mounting to the Panel

1,2,3... 1. For waterproof mounting, waterproof packing must be installed on the
Controller. Waterproofing is not possible when group mounting several
Controllers. Waterproof packing is not necessary when there is no need for
the waterproofing function. There is no waterproof packing included with
the ESCN-U.

2. Insert the ESCN/E5CN-U into the mounting hole in the panel.

3. Push the adapter from the terminals up to the panel, and temporarily fasten
the ESCN/E5CN-U.
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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

For the ESCN, 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 Temper-
ature Controller.

ESAN/EN

Mounting Mounting
Bracket Panel Bracket

3.3

LL
Terminal Cover <=
(E53-COV16)

LL

2]

-3

Terminal Cover
Waterproof packing (E53-COV16)
Waterproof packing

E5AN E5EN

Mounting to the Panel

1,2,3... 1. For waterproof mounting, waterproof packing must be installed on the
Controller. Waterproofing is not possible when group mounting several
Controllers. Waterproof packing is not necessary when there is no need for
the waterproofing function.

2. Insert the ESAN/ES5EN into the square mounting hole in the panel (thick-
ness: 1 to 8 mm). Attach the Mounting Brackets provided with the product
to the mounting grooves on the top and bottom surfaces of the rear case.

3. Use a ratchet to alternately tighten the screws on the top and bottom
Mounting Brackets little by little to maintain balance, until the ratchet turns
freely.

Mounting the Terminal Cover

Slightly bend the E53-COV16 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.
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E5GN

1,2,3...

Slightly bend the
E53-COV16
Terminal Cover in
the direction shown
by the arrows to
attach it to the
terminal block.

Enlarged lllustration of Terminal Section

Mounting to the Panel

1.

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

Waterproof packing is not necessary when there is no need for the water-
proofing function.

Insert the E5GN into the mounting hole in the panel.

Push the adapter from the terminals up to the panel, and temporarily fasten
the E5GN.

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

Adapter

Waterproof packing E5GN
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2-1-4 Removing the Temperature Controller from the Case

E5SCN

28

1,2,3...

The Temperature Controller can be removed from the case to perform mainte-
nance without removing the terminal leads. This is possible for only the E5CN,
E5AN, and E5EN, and not for the ESCN-U or ESGN. Check the specifications
of the case and Temperature Controller before removing the Temperature
Controller from the case.

Flat-blade screwdriver
(Unit: mm)

H]

0.4 2.0

Insert a flat-blade screwdriver into the two tool insertion holes (one on the
top and one on the bottom) to release the hooks.

Insert the flat-blade screwdriver in the gap between the front panel and
rear case, and pull out the front panel slightly. Hold the top and bottom of
the front panel and carefully pull it out toward you, without applying unnec-
essary force.

When inserting the body of the Temperature Controller into the case, make
sure the PCBs are parallel to each other, make sure that the sealing rubber
is in place, and press the ES5CN toward the rear case into position. While
pushing the E5CN into place, push down on the hooks on the top and bot-
tom surfaces of the rear case so that the hooks are securely locked in
place. Be sure that electronic components do not come into contact with
the case.

e

Make sure the PCBs are
parallel to each other, and
then press the body of the
Temperature Controller
toward the rear case into
position.

Bottom View of the ESCN
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ESAN/EN

wiaww/j|
\

A

=/

=t

==

AL

it

LA

/8

1,2,3...

Tool insertion hole

W o

()
(©)

(1

E5AN

E5EN

Flat-blade screwdriver

(Unit: mm)
@ 5.0

0s ]

1. Insert a flat-blade screwdriver into the two tool insertion holes (one on the

top and one on the bottom) to release the hooks.

2. Insert the flat-blade screwdriver in the gap between the front panel and
rear case (two on the top and two on the bottom), and use it to pry and pull
out the front panel slightly. Then, pull out on the front panel gripping both
sides. Be sure not to impose excessive force on the panel.

Gap between the Front Panel and Rear Case
Four gaps, two on the top and two on the bottom

R

Top View of ESAN

Gap between the Front Panel and Rear Case
Four gaps, two on the top and two on the bottom

y =D

e

Top View of ESEN
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3. When inserting the body of the Temperature Controller into the case, make
sure the PCBs are parallel to each other, make sure that the sealing rubber
is in place, and press the ESAN/EN toward the rear case until it snaps into
position. While pressing the ESAN/EN into place, press down on the hooks
on the top and bottom surfaces of the rear case so that the hooks securely
lock in place. Make sure that electronic components do not come into con-
tact with the case.

Make sure the PCBs are
parallel to each other, and
then press the body of the
Temperature Controller
toward the rear case until
it snaps into position.

Make sure the PCBs are
parallel to each other, and
then press the body of the
Temperature Controller
toward the rear case until
it snaps into position.

Bottom View of the ESAN

Removing the Terminal The terminal block can be removed from the ESGN. It is not possible for the
Block E5CN, E5AN, E5EN, and ESCN-U.
E5GN The body of the Controller can be replaced by removing the terminal block

from the E5GN.

1,2,3... 1. Insert a flat-blade screwdriver into the tool holes (one on the top and one
on the bottom) to release the hooks. Do not apply excessive force.

Terminal hole

Flat-blade screwdriver
(Unit: mm)

20 min.

04 20

Note  The method for removing the terminal block is the same for both screw termi-
nal blocks and screwless clamp terminal blocks.
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Do not connect a different type of terminal block to a Controller. For example,
do not replace a screw terminal block with a screwless clamp terminal block.
The temperature indication accuracy will decrease.

2-2 Wiring Terminals

Confirm the location of the terminals (terminals 1 to 15 for the E5CN, 1 to 30
for the ESAN and E5EN, and terminals 1 to 14 for the E5GN) using the prod-
uct labels and case markings.

2-2-1 Terminal Arrangement

E5CN
Controllers

Long-life relay output
250 VAC, 3 A (resistive load)
Relay output

250 VAC, 3 A (resistive load)
Voltage output (for driving SSR)
12 VDC, 21 mA

Current output

0to 20 mADC

The E5LIN-CICICITC ] is set for a K thermocouple
(input type of 5) by default. If a difference sensor is
used, an input error (5.£7F) will occur. Check the
setting of the input type parameter.

Auxiliary outputs (relay outputs)
250 VAC, 3A

4t0 20 mMADC (resistive load)

Load: 600 Q max.

Auxiliary outputs
(relay outputs)

+

— @
Control output 1 Auxiliary output 2
Control output 2 — @ @D
Voltage output (for driving SSR) *+, DONOT| DONOT__A e ®4Ue Auxiliary output 1
12 VDC, 21 mA mA  USE_ | USE ﬂ
‘—7> —> 1 () Wpowe, A heater burnout alarm, heater short alarm,
oNO \ ] supply heater overcurrent alarm, or input error is
BSEN T g 1+ « sent to the output to which the alarm 1
. « 100 to 240 VAC function is assigned.
Analog input TC/Pt ;
universal input * 24 VAC/VDC (no polarity)
Option Units
E53-CNHHO3N2 E53-CNHBN2 E53-CNQO3N2 E53-CNPBN2 E53-CNPHN2 E53-CNPO3N2
Communications Event inputs Communications Event Inputs and External Power Communications (RS-485)
(RS-485) and CT2 and CT (RS-485) and External Power Supply Supply and CT and External Power Supply

Control Output 2

Control output 2

E53-CNHO3N2 E53-CNO3N2 E53-CNBN2 E53-CNQHN2 E53-CNQHHN2 E53-CNQBN2
Communications Communications Event inputs Control Output 2 Control Output 2 Event Inputs and
(RS-485) and CT (RS-485) and CT and CT2 Control Output 2

Control output 2 Control output 2

Control output 2

Since the voltage output (control output) is not electrically insulated from the internal wiring, one or other of
the control output terminals must be left unearthed when using an earthed thermocouple thermometer. (Con-
nection makes measurements unreliable due to sneak currents.)

To comply with EMC standards, the length of the cable connecting the analog input or universal TC/Pt input
sensor must be 30 m or less. If the cable is longer than 30 m, the EMC standards will not be satisfied.
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E5CN-U
The E5LIN-CICICITC s set for a K thermocouple
(input type of 5) by default. If a difference sensor is
used, an input error (5.E7F) will occur. Check the
setting of the input type parameter.
Auxiliary output
250 VAC, 3 A (resistive load)
| (Relay outputs)
Control output 1 ,7—3
Relay output Control output 1 Auxiliary output 1
(three terminals used) +1 ¢ @ F Auxiliary output 2
SPDT, 250 VAC, 3A A (Control output (cooling side))
(resistive load) ponot | DONOT ‘
XoltzgleloutglétR) mA USE | S B i An input error is sent to the
or driving o | = o | sent to which the alarm 1
> [: ——» @< to which !
12VDC, 21 mA
s \Vi function is assigned.
Current output DONOT —p I 3 ® g
41020 mADC USE + | + B! ( ? Input power supply
0to 20 mMADC . ' |
Load: 600 Q max. Analog input TC/Pt + 100 to 240 VAC

universal input * 24 VAC/VDC (no polarity)

Note  For the Wiring Socket, purchase the P2CF-11 or PG3A-11 separately.

Since the voltage output (control output) is not electrically insulated from the internal wiring, one or other of
the control output terminals must be left unearthed when using an earthed thermocouple thermometer. (Con-
nection makes measurements unreliable due to sneak currents.)

To comply with EMC standards, the length of the cable connecting the analog input or universal TC/Pt input
sensor must be 30 m or less. If the cable is longer than 30 m, the EMC standards will not be satisfied.

250 VAC, 3A

E5AN/EN
Controllers Option Units
The E5LIN-CICICITC s set for a K thermocouple If - _C_ R t_ ______ \I
(input type of 5) by default. If a difference sensor is ommunications
: ;g%ﬁ’é@%\éﬁgo olarity) used, an input error (5.£7F) will occur. Check the I E53-ENO1 E53-ENO3 E53-AKB |
P Y setting of the input type parameter. I Rs-232C RS-485 Event inputs |
l@—s0 @B @ !
Control output 1 | |
Relay output 7°=N| Event Inputs | @—RD @—A) ® EVz\ S|
250 VAC, 5A @ 1 @) sG DONOT USE
CT1/CT2
(resistive load) Input power SUP@/> U e - O T TE J
Voltage output @ ] @F—K EVA
(for driving SSR) | 1
12 VDC, 40 mA +
y ’7
Current output Control output 1 ® @—I CT1/CT2 Control Output2 -\ Power Suppl
0to 20 mADC @ . PPl
Ifot:d?%gg)AQDrgax. - CT1] Control output2 *—
S o — @—‘ s — External power supply
1 Auxiliary output 3 CT2 — 12VDC, 20 mA
i DO NOT
Control output 2], | . @ USE DO NOT
Voltage output ! NOT USE
(for driving SSR) ! - — @) ng °
12 VDG, 21 mA I Auxiliary output 2 |
Long-life relay output ! ! ® @ DO NOT (A ! DONOT «—+
250 VAC, 3A ! USE | USE mA
(resistive load) i _ b=
! — O @ =
' Auxiliary output 1 v o
i v oup [ @_/ @ :j B i BgENOT A heater burnout alarm, heater short alarm,
Auxiliary output - + . ! + X heater overcurrent alarm, or input error is
1,23 TC/Ptuniversal input  Analog input sent to the output to which the alarm 1
Relay outputs J function is assigned.

(resistive load)

Since the voltage output (control output) is not electrically insulated from the internal wiring, one or other of
the control output terminals must be left unearthed when using an earthed thermocouple thermometer. (Con-
nection makes measurements unreliable due to sneak currents.)

To comply with EMC standards, the length of the cable connecting the analog input or universal TC/Pt input
sensor must be 30 m or less. If the cable is longer than 30 m, the EMC standards will not be satisfied.
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E5GN

The E5CIN-CICICIT D is set for a K thermocouple
(input type of 5) by default. If a difference sensor is
used, an input error (5.£FF) will occur. Check the

setting of the input type parameter.

Control output 1

Relay output
250 VAC, 2A

(resistive load)
Voltage output

(for driving SSR)
12VDC, 21 mA
Current output
0to 20 mADC
4 to 20 mADC
Load: 500 Q max.

Auxiliary
outputs

Relay outputs
250 VAC, 2 A
(resistive load)

Note: The terminals for auxiliary output 2 are
on the bottom of the case. The
mounting screws are on the sides of the
case. (This applies only to Controllers
with auxiliary output 2.)

RS-485 communications £ 1

RS-232C communications¢

CT input

Event nput Filfzw

DO NOT
USE

RD SG

‘ ‘
DO NOT
USE

mA: DO NOT
+ - USE
DO NOT — v +
USE I 1

SD Analog input

A B B Universal TC/Pt input

EV2 DO NOT

USE

o ® o ® ®
® ® & ® & ®

i
Lﬁ —9

thUt poweﬁ I_ Control J I_ Auxiliary J output 2
supply + 7 output1 output 1
: gg%féé%\éA(gO polarity) A heater burnout alarm, heater short alarm,
heater overcurrent alarm, or input error is
sent to the output to which the alarm 1 ’
function is assigned.

* Side View of ESGN-series Controller

Auxiliary output 2

°

connection screws

°

* Bottom View of E5GN-series Conti

= ea— A

{AuxiliaryJ
output 2

Since the voltage output (control output) is not electrically insulated from the internal wiring, one or other of
the control output terminals must be left unearthed when using an earthed thermocouple thermometer. (Con-
nection makes measurements unreliable due to sneak currents.)

To comply with EMC standards, the length of the cable connecting the analog input or universal TC/Pt input
sensor must be 30 m or less. If the cable is longer than 30 m, the EMC standards will not be satisfied.

2-2-2 Precautions when Wiring

* Separate input leads and power lines in order to prevent external noise.
* Use a shielded, AWG24 to AWG14 (cross-sectional area of 0.205 to
2.081 mm?) twisted-pair cable for the E5CN, ESEN, or E5AN. Use a

shielded, AWG24 to AWG18 (cross-sectional area of 0.205 to 0.823 mm?)
twisted-pair cable for the ESGN. The stripping length is 5 to 6 mm for the

E5CN, E5AN, or E5EN, and 6 to 8 mm for the E5GN.
* Use crimp terminals when wiring the terminals.
* Use the suitable wiring material and crimp tools for crimp terminals.

* Tighten the terminal screws to a torque of 0.5 N-m for the ES5CN-U and
E5GN and to 0.74 to 0.90 N-m for other models. The terminal torque is

0.5 to 0.6 N-m for auxiliary output 2 on the E5GN.
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* For the ESCN, E5AN, or E5EN, use the following types of crimp terminals
for M3.5 screws.

BN
::[6 72 mm max.
¥

* For the E5GN, use the following types of crimp terminals for M3.0 screws.

R
:‘:@ 5.8 mm max.
¥

* For ESGN screwless clamp terminal blocks, use wires with a gauge of
AWG24 to AWG18 (equal to a cross-sectional area of 0.205 to

0.823 mm2). The length of the conductive portion inserted into the termi-
nal must be 10 mm for wires and 8 to 12 mm for ferrules. Ferrules must be
0.8 to 1.4 mm in diameter.

0.8t0 1.4 mm
i —
| I —
10 mm
8to 12 mm ‘
g———————
Ferrules wires

* Recommended Ferrules for ESGN Screwless Clamp Terminals

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. 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
TC2-11S

Double (2 wires) TGWVTC-1.25-9T
TGWVTC-1.25-11T

* Use wires with a gauge of AWG24 to AWG18 (0.205 to 0.823 mm?) for
auxiliary output 2 on the E5GN.
The exposed conductor length inserted into the terminal for wires or fer-
rules must be 6 mm. Ferrules must be 0.8 to 1.5 mm in diameter.
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€ .
E 3
0 €
5 €
o
= IS
«Q ™
o A 4
. ,_1/| |
A
A
6 mm
Ferrules

¢ Recommended Ferrules for SUB2 on E5GN

Wires

Manufacturer

Model number

Phoenix Contact

Al 0,25-6 BU
Al 0,34-6 TQ
Al 0,5-6 WH

Al 0,75-6 GY
Al 1-6 RD

Note

may cause product malfunction or incorrect operation.

2-2-3 Wiring

Do not remove the terminal block from the E5AN, E5EN, or ESCN. Doing so

In the connection diagrams, the left side of the terminal numbers represents
the inside of the Controller and the right side represents the outside.

Power supply

¢ With the E5CN, connect to terminals 9 and 10; with the ESCN-U, connect

to pins 10 and 11; with the E5AN, E5EN, and E5GN, connect pins 1 and
2. The following table shows the specifications.

Input power supply E5CN E5CN-U E5AN/EN E5GN
100 to 240 VAC, 50/60 Hz | 7.5 VA 6 VA 10 VA 5.5 VA
24 VAC, 50/60 Hz 5VA 3 VA 5.5 VA 3 VA
24 VDC (no polarity) 3W 2W 4 W 2W

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

Do not Do not + Do not D t
use. e 9 use. < use. usot;‘O
mA _ _
G G5 < “ !
— Do not
+ e e + use. + + use.

* Make the connections according to the input type as shown below, using
terminals 3 to 5 for the E5CN, pins 1 to 3 for the ESCN-U, pins 18 to 20 for
the E5AN or E5EN and pins 10 to 12 for the E5GN.

&
mA
«

— Do not

Platinum resistance

Thermocouple thermometer

Analog input

Platinum resistance

Thermocouple thermometer

Analog input

E5CN

E5CN-U
<«
mA
!

— Do not

(18— w9 (18— vee
B O B
IR T O

Thermocouple

‘m Do not @ Do not <—+.

use. use. mA
j a <—_V -«

___Donot
@ (D use.
+ +

Platinum resistance Thermocouple Platinum resistance
thermometer thermometer

Analog input Analog input

36

E5AN/EN E5GN

When extending the thermocouple lead wires, be sure to use compensating
wires that match the thermocouple type. When extending the lead wires of a
platinum resistance thermometer, be sure to use wires that have low resis-
tance and keep the resistance of the three lead wires the same.
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Control Output 1 * Qutputs are sent from terminals 1 and 2 with the E5CN, from pins 4 to 6
with the E5CN-U, and from pins 3 and 4 with the ESAN/EN/GN. The fol-
lowing diagrams show the available outputs and their internal equalizing

circuits.

Relay Voltage (for driving SSR) Current

E5CN
v v
Kol g
@ @ i ﬂ% :
L
L
r—é) GND éT) — @
®
5 _9
Relay Voltage (for driving SSR) Current
E5CN-U
Relay Voltage (for driving SSR) Current
E5AN/EN
Relay Voltage (for driving SSR) Current
E5GN
* The following table shows the specifications for each output type.
E5CN/CN-U
Output type Specifications
Relay 250 VAC, 3 A (resistive load), electrical durability: 100,000
operations
Long-life relay 250 VAC, 3 A (resistive load), electrical durability: 1,000,000
(using a triac) operations
Voltage (for driv- | PNP type, 12 VDC £15%, 21 mA (with short-circuit protec-
ing SSR) tion)
Current DC 4 to 20 mA/DC 0 to 20 mA, resistive load: 600 Q max.
Resolution: Approx. 10,000
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ESAN/EN

Output type

Specifications

Relay

250 VAC, 5 A (resistive load), electrical durability: 100,000
operations

Voltage (for driv-
ing SSR)

PNP type, 12 VDC +15%, 40 mA (with short-circuit protec-
tion)

Current

DC 4 to 20 mA/DC 0 to 20 mA, resistive load: 600 Q max.
Resolution: Approx. 10,000

E5GN

Output type

Specifications

Relay

250 VAC, 2 A (resistive load), electrical durability: 100,000
operations

Voltage (for driv-
ing SSR)

PNP type, 12 VDC £15%, 21 mA (with short-circuit protec-
tion)

Current

DC 4 to 20 mA/DC 0 to 20 mA, resistive load: 500 Q max.
Resolution: Approx. 10,000

* Always connect an AC load to a long-life relay output. The output will not
turn OFF if a DC load is connected.

* The voltage outpu

t (for driving SSR) is not electrically isolated from the

internal circuits. When using a grounding thermocouple, do not connect
any of the control output terminals to the ground. If a control output termi-
nal is connected to the ground, errors will occur in the measured tempera-
ture as a result of leakage current.

 Control output 1 (voltage output for driving SSR) and control output 2

(voltage output for
ever, the internal ¢

driving SSR) are not isolated. For the ESAN/EN, how-
ircuits are functionally isolated.

* Long-life relay outputs use semiconductors for switching when closing

and opening the

circuit, thereby reducing chattering and arcing and

improving durability. However, if high levels of noise or surge are imposed
between the output terminals, short-circuit faults may occasionally occur.
If the output becomes permanently shorted, there is the danger of fire due

to overheating of

the heater. Design safety into the system, including

measures to prevent excessive temperature rise and spreading of fire.

* Take countermeasures such as installing a surge absorber. As an addi-
tional safety measure, provide error detection in the control loop. (Use the
Loop Burnout Alarm (LBA) and HS alarm that are provided for the

E5CIN.)
Long-life Varistor
relay output —
1 . [ Tnductive ]|
load

‘; Varistor

§

2

Select a surge absorber that satisfies the following conditions.

Voltage used

Varistor voltage Surge resistance

100 to 120 VAC

240t0 270 V 1,000 A min.

200 to 240 VAC

440t0 470V
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Control Output 2 * QOutputs are sent from terminals 11, 12, 14, and 15 with the E5CN, and
from pins 14 and 15 with the ESAN/EN. The following diagrams show the
available outputs and their internal equalizing circuits.

By g

ﬁ

Voltage (for driving SSR) Voltage (for driving SSR) Relay Voltage (for driving SSR)
E5CN E5SAN/EN
* The following table shows the specifications for each output type.
ESCN
Output type Specifications
Voltage (for driv- | PNP type, 12 VDC +£15%, 21 mA (with short-circuit protec-
ing SSR) tion)
E5AN/EN
Output type Specifications
Long-life relay 250 VAC, 3 A (resistive load), electrical durability: 1,000,000
(using a triac) operations
Voltage (for driv- | PNP type, 12 VDC £15%, 21 mA (with short-circuit protec-
ing SSR) tion)

* Always connect an AC load to a long-life relay output. The output will not
turn OFF if a DC load is connected.

* The voltage output (for driving SSR) is not electrically isolated from the
internal circuits. Therefore, when using a grounding thermocouple, do not
connect any of the control output terminals to the ground. If a control out-
put terminal is connected to the ground, errors will occur in the measured
temperature as a result of leakage current. With ESAN/EN, however, con-
trol output 2 (voltage output for driving SSR) is functionally isolated from
the internal circuits.

 Control output 2 of the E5CN is a voltage output (for driving SSR) only,
and outputs across terminals 11(+) and 12(—), or 14(+) and 15(-).

e Control output 1 (voltage output for driving SSR) and control output 2
(voltage output for driving SSR) are not isolated.

* Long-life relay outputs use semiconductors for switching when closing
and opening the circuit, thereby reducing chattering and arcing and
improving durability. However, if high levels of noise or surge are imposed
between the output terminals, short-circuit faults may occasionally occur.
If the output becomes permanently shorted, there is the danger of fire due
to overheating of the heater. Design safety into the system, including
measures to prevent excessive temperature rise and spreading of fire.
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Auxiliary Outputs 1, 2, and
3

40

» Take countermeasures such as installing a surge absorber. As an addi-
tional safety measure, provide error detection in the control loop. (Use the
Loop Burnout Alarm (LBA) and HS alarm that are provided for the
E5CIN.)

Long-life Varistor

relay output —p

1 H Inductive H

load *
‘; Varistor 6“?
2

Select a surge absorber that satisfies the following conditions.

Voltage used Varistor voltage Surge resistance
100 to 120 VAC 240to 270 V 1,000 A min.
200 to 240 VAC 44010 470V

¢ On the ESCN-J20000, auxiliary output 1 (SUB1) is output across termi-
nals 7 and 8, and auxiliary output 2 (SUB2) is output across terminals 6
and 8.

On the ESCN-C1000U, auxiliary output 1 (SUB1) is output across ter-
minals 7 and 8.

On the ESCN-J20000U, auxiliary output 1 (SUB1) is output across ter-
minals 7 and 8, and auxiliary output 2 (SUB2) is output across terminals 7
and 9.

On the ESAN/EN-CI3OO, auxiliary output 1 (SUB1) is output across
terminals 9 and 10, auxiliary output 2 (SUB2) is output across terminals 7
and 8, and auxiliary output 3 (SUB3) is output across terminals 5 and 6.

On the E5GN-J200010, auxiliary output 1 (SUB1) is output across termi-
nals 5 and 6, and auxiliary output 2 (SUB2) is output across terminals 13
and 14 on the bottom of the Controller. Wire terminals 13 and 14 and
tighten the screws.

When the Input Error Output parameter is set to ON, the output assigned
to the alarm 1 function turns ON when an input error occurs.

When the HB alarm, HS alarm, or heater overcurrent alarm is used with
the ESCN-LIOJHO, ESCN-OOHHC, or ESGN-CICIHO, alarms are output
to the output assigned to the alarm 1 function.

When the HB alarm, HS alarm, or heater overcurrent alarm is used with
the ESAN/EN-CICIHOIC, alarms are output to the output assigned to the
alarm 1 function.

On the E5CN and E5CN-U, when heating/cooling control is used, auxil-
iary output 2 becomes control output (cooling).

On the E5AN and E5EN, when heating/cooling control is used, auxiliary
output 3 becomes control output (cooling).

On the E5GN, when heating/cooling control is used, auxiliary output 1
becomes control output (cooling).

For models that have a heater burnout alarm, an OR of the alarm 1 func-
tion and the HB alarm, HS alarm, or heater overcurrent alarm is sent to
the output assigned to the alarm 1 function (auxiliary output 1). If the
alarm 1 function is to be used for HB alarm only, set the alarm 1 type to O
(i.e., do not use alarm 1 function).

* The following diagrams show the internal equalizing circuits for auxiliary
outputs 1, 2, and 3.
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1
© suB2 . |
suB1 P SuB2
_?
E5CN E5CN-U
1
’J : SyBs3 SUBH
r 5*8%2
8 a3
SuB2
i ¥
SUB1
40) 1 Terminal 14 is on
J the bottom.
E5AN/EN E5GN

ALM1, 2, 3 can be output to auxiliary output 1, 2, 3, or changed with the
advanced function setting level.

* The relay specifications are as follows:

E5CN/AN/EN SPST-NO, 250 VAC, 3 A
E5GN SPST-NO, 250 VAC, 2 A
Event Inputs * The ESCIN-CICICIB supports event inputs. When event inputs 1/2 are to

be used, connect to terminals 11 to 13 or terminals 7 to 9. When event
inputs 3/4 are to be used, connect to terminals 23 to 25.

]
) (1) <« EV1 —
@
<— EV1 éz)<— EV2
| ®)« EV1

()~ EV2 j@ @« HEV2
E53-CNCIBLIN2 in the E53-AKB in the E5GN-LICIIB
E5CN-CIM-500 ESAN/EN-CIM1-500-N
(for E5CN) (for ESAN/EN)

* Use event inputs under the following conditions:
* The outflow current is approximately 7 mA.

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

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

Polarities during no-contact input are as follows:

1D+ @
EV1 EV1 [ EVi
2+ ®
4_>1 EV2 ‘ EV2 © EV2
+
E53-CNLIBLIN2 in E53-AKB in the E5GN-CC0B
the E5CN-CIM-500 E5SAN/EN-CIMO-500-N
(for ESCN) (for ESAN/EN)
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CT Inputs * When the HB alarm, HS alarm, or heater overcurrent alarm is to be used
with the E5CN-CIM[I-500 with an E53-CNCIH/HHLCIN2 Option Unit, con-
nect a current transformer (CT) across terminals 14 and 15 or terminals
13 and 15 (no polarity).

* When the HB alarm, HS alarm, or heater overcurrent alarm is to be used
with the ESAN/EN-CJCJHO-500-N or ESAN/EN-CJCIHHII-500-N, connect
a current transformer (CT) across terminals 14 and 15 or terminals 15
and 16 (no polarity).

* When using the HB alarm, HS alarm, or heater overcurrent alarm with the
E5GN- DDHD connect the current transformer (CT) across terminals 7
and 8. (no polarity)

o e

E53-CNLICIHON2 E53-CNCIHHOIN2 E5AN/EN-CJ0JHC-500-N  ESAN/EN-CJCJHH-500-N
(for EBCN)

®

E5GN-UJIHD

Communications RS-485

* When communications are to be used with the E5CIN-C1C1C]03, connect
communications cable across terminals 11 and 12, terminals 21 and 22,
or terminals 7 and 8.

1)« B(+)
~—B
*) RS.485 1D AQ) RS-485
- A(-) (13)— Do not use.

E5CN-UJLILJ03 ESAN/EN-LILICI03

~ B(+)
~— A()

E5GN-[]03

Specify both ends of the transmission path including the host computer as
end nodes (that is, connect terminators to both ends).
The minimum terminal resistance is 54 Q.

RS-485
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Communications Unit Connection Diagram

E5CN
Host computer
RS-485 Shield
— N
£ —1]
E5CN (No. 1) E5CN (No. 31)
FG TRs485 T A RS485 |
\ No.| Abbreviation H No.| Abbreviation !
[ A0 ' BRI
A < B: [1] Mark ! 11| B+ 1 % ——11] B®| |
A > B: [0] Space R | .. i
Terminator (120 Q, 1/2 W)
E5AN/EN
Host computer
RS-485 Shield
:
E5AN/EN (No. 31)
FG RS-485 RS-485
No. | Abbreviation No. | Abbreviation
L1 22| A() % | 22 A=)
- 21 B (+) 1 21 B (+) 0
12| A() —H 12 AG)
A < B: [1] Mark 1] B 11 B
A > B: [0] Space ) )
Terminator (120 Q, 1/2 W)
E5GN
Host computer
RS-4
S-485 Shield
é +
E5GN (No. 1) E5GN (No. 31)
,,,,,,,,, e
FG | RS-485 | ' | Rswss |
| No. | Abbreviation| | No. [Abbreviation | |
|
8 A() \ 8 A() \
|
} 7| B | é_‘ 7 | B® }
A < B: [1] Mark R ————— S ——
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 maxi-
mum of 32 Units (including the host computer) can be connected in one-
to-N systems. The maximum total cable length is 500 m. Use a shielded,

AWG24 to AWG14 (cross-sectional area of 0.205 to 2.081 mm?) twisted-
pair cable for the E5CN, E5EN, or E5AN. Use a shielded, AWG24 to

AWG18 (cross-sectional area of 0.205 to 0.823 mm?) twisted-pair cable
for the E5GN.

Cross-sectional area of
conductor

AWG24: 0.205 mm?
AWG14: 2.081 mm?
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External Power Supply for
ES1B

44

RS-232C (ESAN/EN/GN Only)

e When communications are to be used with the E5AN/E5EN/E5GN-
O0O0O010, connect communications cable across terminals 11 to 13 or
terminals 7 to 9.

X o
4—
RD RD
<+<— RS-232C (8)¢+— RS-232C
SG ® SG

E5AN/EN-CICJ00100 E5GN-CJJ010)
Host computer
RS-232C: 25-pin E5AN/EN Fos! computer (DOS) ESAN/EN
— = g £ 9-pin I‘ 1
I_RS-232C | RS-232C |
|
| No. | _ | No. |
SD(TXD) | 2 —H 1] sp RD (RXD)| 2 H11[ sD |
RD (RXD)| 3 21 RD | SD (TXD) | 3 12| RD
RS (RTS)| 4 j 13| sG| ! ER(DTR)| 4 j / 13| sa| !
CS(CTS)| 5 SG
DREDSR)) 6 l_"_J DR (DSR) ZJ I___J
SG 7 j RS (RTS)| 7 j
ER (DTR)| 20 CS(CTS)| 8 -
FG 1 g 7
Host computer E5GN Host computer (DOS/V) E5GN
RS-232C: 25-pin — RS-232C: 9-pin I-—— —1
I_RS-23ZC | RS-232C |
[
] I No. | — | No. |
SD (TXD) | 2 7 1 sD RD (RXD)| 2 H7 | sD
RD (RXD)| 3 s | RD | SD (TXD) | 3 — 8 | RD !
RS (RTS)| 4 9 [sG| ! ER(DTR)| 4 9 | sa
CS (CTS)| 5 j | J SG 5 ] /!/ J
DR (DSR)| 6 "7~ DR(DSR)| 6 T
SG 7 j RS ((F(TS)) 7 j
ER (DTR) | 20 CS(CTS)| 8 -
FG 1 g

* A 1:1 connection is used. The maximum cable length is 15 m. To extend
the transmission path, use the OMRON Z3R RS-232C Optical Interface.
* Use a shielded, AWG24 to AWG14 (cross-sectional area of 0.205 to

2.081 mm2) twisted-pair cable for the E5CN, E5EN, or E5AN. Use a

shielded, AWG24 to AWG18 (cross-sectional area of 0.205 to 0.823 mm?)
twisted-pair cable for the ES5GN.

Cross-sectional area of
conductor

AWG24: 0.205 mm?
AWG14: 2.081 mm?

* Connect terminals 11 and 12 when using the E53-CNOLOPHLCIN2 as the
external power supply for the ES1B.
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* Connect terminals 14 and 15 when using the E53-CNCICIPBN2 as the
external power supply for the ES1B.

* Connect terminals 14 and 15 when using the ESAN/EN-CJCJPO-N as the
external power supply for the ES1B.

E53-CNOJOPHLCIN2 E53-CNLICIPBN2 E5AN/EN-CICJPC)-N
ORadC) (12 = (+) (19 < (+)
120 15~ () 15) = ()

* The following table provides the specifications of the external power sup-
ply for ES1B.

Output voltage 12 VDC £10%
Output current 20 mA max.

Note Contact your OMRON representative for information on using the
external power supply for ES1B for other applications.

2-3 Using the Support Software Port

Procedure

1,2,3...

Use the communications port for Support Software to connect the personal
computer to the Temperature Controller when using EST2-2C-MV4 CX-
Thermo or a version of CX-Thermo higher than 4.00, or other Support Soft-
ware. The E5GN is supported from CX-Thermo version 4.2. The E58-CIFQ1
USB-Serial Conversion Cable is required to make the connection.

For information concerning the models that can be used with CX-Thermo,
contact your OMRON sales representative.

Use the following procedure to connect the Temperature Controller to the per-
sonal computer using the USB-Serial Conversion Cable. The USB-Serial
Conversion Cable is used to communicate with the COM port of the personal
computer. To perform communications using USB-Serial Conversion Cable,
set the communications port (COM port) number to be used for the software
to the COM port assigned to the Cable.

1. Turn ON the power to the Temperature Controller.

Note If the Cable is connected when the power to the Temperature Con-
troller is OFF, power will be supplied from the personal computer
and impose a load on the internal circuits of the Temperature Con-
troller.

2. Connect the Cable.
Connect the personal computer's USB port with the Support Software port
on the Temperature Controller using the Cable.
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Personal computer's USB port

» Temperature Controller Connection Method

E5CN/CN-U

Communications port
for Support Software
E58-CIFQ1

ot s

Communications port i M Communications port
\ el s \M WL ol

Bottom view of ESCN

ESEN E5AN

1] [ !

) H o
[
. J "7 1J

Bottom view of ESAN

iy H{ e,
L

Setup Tool port

3.

4.

Side View of the E5SGN

Note Hold the connector when inserting or disconnecting the Cable.

Install the driver.
Install the driver to enable the Cable to be used with the personal comput-
er.

¢ Installation

When the Cable is connected with the personal computer, the OS detects
the product as a new device. At this time, install the driver using the instal-
lation wizard. For details on installation methods, refer to the user's man-
ual for the E58-CIFQ1 USB-Serial Conversion Cable.

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-CIFQ1 USB-Serial Conversion Cable Instruction Manual
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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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SECTION 3
Basic Operation

This section describes the basic operation of the ESCN, ESAN, and ESEN Digital Temperature Controllers, including key
operations to set parameters and descriptions of display elements based on specific control examples.
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3-1 |Initial Setting Examples

Explanation of Examples

Initial hardware setup, including the sensor input type, alarm types, control
periods, and other settings, is done using parameter displays. The [O] 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 two typical examples.

Changing Parameters
gy A [Lllimage means that there are parameters.

- Continue pressing the <@l key to change parameters
505 until you reach the intended parameter.

Changing Numbers

000000

=N |

= '-(-5‘3/ Numeric data and selections in each
=== screen can be changed by using the
and [ keys.

Example 1
Input type: 5 (K thermocouple, | Setup Procedure
-200°C to 1,300°C) [E P ON
’ ower ON ower
Control method: ON/OFF control ( }
Alarm type: 2 (upper limit) An S.ERR Operat l
Alarm value 1:  20°C (deviation) error will pe N perla ion
Set point: 100°C displayed if eve ERT v
the power =i -
supply is == =
turned ON
before the Press the [O] key for
Initial Setting | gensor is at least 3 s.
Level Control stops.
connected. Initial Setting
v Level
Set input i B T M_ L Input Type: 5
secifﬁ:ations Check input type. ED:‘N % nput Type
Check that E a1 f ONJOFF  Er=
control method is [B_ - ‘.‘ln',:." control:
ON/OFF control. [EB5 aNaf|| 55 i
control:
Check alarm type.@ H,’_I': ‘l Alarm 1 Type: &
Set alarm type EEE. El

50

Press the [O] key for
atleast 1 s.

Control starts.

—4—

Operation
Level
=53 L
Use the Aland |5 ,_35 o
keys to set the|5g.. oo PV/SP: a4
o EE=
SP to 100°C.
)
Operation Confirm that 8 R - 5[ Running
Lepvel controlis running.\Ec.. oy il | Stopped:  5LaP
V&
v Usethe®land |87 01 _ Iq
Set alarm values & keys to setthe[S_ - _ !l | Alarm value 1: 20
alarmvalueto [BBs O
20°C.

v ]
Start operation Start operation.
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Example 2

9 (T thermocouple,
—200°C to 400°C)
Control method: PID control

PID constants found using auto-

Input type:

tuning (AT).

Alarm type: 2 upper limit
Alarm value 1:  30°C

Set point: 150°C

Setup Procedure

Power ON

Initial Setting
Level

v

Set input
specifications
v

Set control
specifications

v
Set alarm type

PV/SP
after AT is
stopped
E° 25
BEx 50
Adjustment RN
Level B85 — 150
'\
A 4 ;I'he set point
: lashes during
@ecutlon auto-tuning (AT)
execution.
After AT is
(When PID stopped
control is = Ak
=]
selected) B85 ofF
During AT
e><ecutionI
=]
E —Ak
. Bos Ak -
Operation
Level

N

y
Set alarm value

v

Start operation

[ Power ON }

Operation Level

!

00 0o00!
(] 5
O

c5
i

PV/SP

Press the [O] key for

atleast 3 s.
Initial Setting Control stops.
Level
Usethe &land B "N - k|
I keys to Eife Input Type: 5
select the input 1500 9
type.
Usethe®land [§ FMLI |7ON/OFF  SNaE -
 keys to select = NEL (c)on/t%I: alaf For PID, set Pl d.
PID control. BEe Pld =
PID
control:
Use the ®land [B St To execute ¥ | When ON, self-tuning
[ keys to set ST |5 - ST: operates.
to OFF. BBz off| Tocancel
l ST:
Check the g I P| Control Period | It is recommended that 20 seconds
control period. 5 3p| (Heal) Y | be set for a relay output and 2
cob _ c U (Unit: Seconds) | saconds for an SSR voltage output.
1
Check the = o [l
alarm type. = H,_ £ Alarm 1 Type: ¢
555 c
Press the [O] key for
atleast 1s.
) Control starts.
Operation Level
Use the &land [T
[ keys to set = E’S PV/SP: 150
the SP to 150°C. |[gg= /507
Press the [O] key
Adjustment (for less than 1 s).
Level To execute .
— 100%AT: To execute 100% AT (auto-tuning),
Execute AT. = F| To execute select At -C. To execute 40% AT,
B orF|40%AT: [B- 1 select AL - I. To cancel AT, select
=== ;‘%_Cance' oFF: (AT cancel).
M =]
Press the [O] key
. for less than 1 s).
Operation Level ( )
Confirm that = B
the set point = ‘-:,,5_' PV/SP
is 150°C. Bes 50
t
Confirm that =] - .
control is = R - 5[ Running
running. oo=  FUN| |Stopped  StaP
Usethe®land [Brm _ (4
M keystoset [B TL = I |Alarm El
the alarm value [g3= 30| |Value 1
to 30°C.

Start operation.
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3-2 Setting the Input Type

3-2-1

Input Type

Operating Procedure

Operation Level

Initial Setting Level

52

Input Type

The Controller supports four input types: platinum resistance thermometer,
thermocouple, infrared temperature sensor, and analog inputs. Set the input
type that matches the sensor that is used. In the product specifications, there
are models with thermocouple/resistance thermometer inputs (universal
inputs) and models with analog input. The settings differ depending on the
model. Check to make sure which model you are using.

The following example shows how to set a K thermocouple for —20.0 to
500.0°C.

1. Press the [C] Key for at least three seconds to move from the operation
level to the initial setting level.

2. Press the Al Key to enter the set value of the desired sensor.
When you use a K thermocouple (—20.0 to 500.0°C), enter 6 as the set
value.

Hint: The key operation is saved two seconds after the change, or by press-
ing the [O] or [<=] Key.
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List of Input Types

Input type Specifications | Set value Input temperature setting range
Controllers | Platinum resistance |Pt100 0 —200 to 850 (°C)/-300 to 1,500 (°F)
with Ther- | thermometer 1 ~199.9 to 500.0 (°C)/~199.9 to 900.0 (°F)
mocouple/
Resistance 2 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)
Thermome- JPt100 3 —199.9 to 500.0 (°C)/-199.9 to 900.0 (°F)
}ﬁ;l';’t'””" 4 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)
Thermocouple K 5 —200 to 1,300 (°C)/-300 to 2,300 (°F)
6 —20.0 to 500.0 (°C)/0.0 to 900.0 (°F)
J 7 —100 to 850 (°C)/-100 to 1,500 (°F)
8 —20.0 to 400.0 (°C)/0.0 to 750.0 (°F)
T 9 —200 to 400 (°C)/-300 to 700 (°F)
10 —199.9 to 400.0 (°C)/-199.9 to 700.0 (°F)
E 11 —200 to 600 (°C)/-300 to 1,100 (°F)
L 12 —100 to 850 (°C)/-100 to 1,500 (°F)
u 13 —200 to 400 (°C)/-300 to 700 (°F)
14 —199.9 to 400.0 (°C)/-199.9 to 700.0 (°F)
N 15 —200 to 1,300 (°C)/-300 to 2,300 (°F)
R 16 0 to 1,700 (°C)/0 to 3,000 (°F)
S 17 0 to 1,700 (°C)/0 to 3,000 (°F)
B 18 100 to 1,800 (°C)/300 to 3,200 (°F)
Infrared temperature |10 to 70°C 19 0to 90 (°C)/0 to 190 (°F)
sensor ES1B 60 to 120°C 20 0 to 120 (°C)/0 to 240 (°F)
11510 165°C 21 0 to 165 (°C)/0 to 320 (°F)
140 to 260°C 22 0 to 260 (°C)/0 to 500 (°F)
Analog input 0to 50 mV 23 Either of the following ranges, by scaling:
-1,999 to 9,999
—199.9 t0 999.9
Thermocouple w 24 0 to 2,300 (°C)/0 to 3,200 (°F)
PLII 25 0 to 1,300 (°C)/0 to 2,300 (°F)
* The default is 5.
¢ If a platinum resistance thermometer is mistakenly connected while a set-
ting for other than a platinum resistance thermometer is in effect, S.ERR
will be displayed. To clear the S.ERR display, check the wiring and then
turn the power OFF and back ON. Make sure that the setting of the input
type parameter agrees with the sensor