Digital Temperature Controllers

ESCN/E5SCN-U

This Best-selling General-purpose 48x48-mm
Temperature Controller Is Now Even Better.
Setup Tool Cable and Support Software Are
Also Available.

* New models added with two control outputs and three-phase
heater burnout detection.

* Controllers now available with analog inputs.

* Faster sampling at 250 ms.

e Transfer output provided for easy output to recorders.

* Voltage outputs (to drive SSRs) for both heating and cooling
control. Can be used for alarms to provide three alarm outputs.

* Models available with three-phase heater burnout detection and
SSR failure detection.

e Easy setting with 11-segment displays.

¢ Connect to either a thermocouple or platinum resistance
thermometer with the same model.

 Easily see the status from a distance with PV display with three-
color switching function.

» Setting protection indicator informs operator when protection is
enabled.

e Manual output provided.

e Controller available with long-life relay output.

* Models available with external power supply for ES1B Infrared
Thermosensor.

Note: 1. Refer to Safety Precautions for All Temperature Controllers.

2. Refer to NEW E5CN/E5CN-U/E5EN/E5AN Operation.

Features

Improved Functions for a Wider Range of Application

Control Analog Values, such as Pressures, Flowrates,
and Levels

The E5CN Series now also includes models that accept analog
inputs, enabling control applications other than for temperature,
including pressure, flowrate, level, humidity, and weight control.

Note: ESCN-[IL (Models with Analog Inputs)
Faster Sampling at 250 ms

The previous sampling time of 500 ms has been reduced by half to
250 ms. This enables the E5CN to handle application requiring even
greater response speed and accuracy.

Easy Connector to a Recorder

A transfer output now makes it easy to connect to a recorder or PLC
Analog I/O Unit.

Note: ESCN-CL] (Models with Current Outputs)

Voltage Outputs (to Drive SSRs) for Both Heating and
Cooling Control. Can Be Used for Alarms to Provide
Three Alarm Outputs.

Voltage outputs can be used for both heating and cooling for Models
with Two Control Outputs. Also, control output 2 can be set for use as
an alarm output, to enable using up to three alarm outputs.

Note: ESCN-[]Q (Models with Two Control Outputs)

Three-phase Heater Burnout Detection

With Models with Three-phase Heater Burnout and SSR Failure
Detection, two current transformers can be connected to detect both
heater burnout and SSR failure at the same time, reducing costs
because a separate heater burnout alarm device is not required.
SSR failure detection can be used even with Models with Single-
phase Heater Burnout Alarms.

Note: ESCN-[JHH[] (Models with Three-phase Heater SSR failure
Detection)

E58-CIFQ1 USB-Serial Conversion Cable for Computer Connection

A personal computer connection is possible for models without communications.

The CX-Thermo Support Software (sold separately) can be used to set parameters, monitor operation, and
parameter masks. The free ThermoMini Parameter Copy Software can be used to reach ESCN parameters
using communications and copy them to another E5CN to increase onsite productivity.

Specifications: page 10, Dimensions: page 14

e EST2-2C-MV3 CX-Thermo Support Software

Related Product || o5 | trared Thermosensor
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E5CN/E5CN-U
Model Number Structure

B Model Number Legend

Controllers

ESCN-LJLIMLI-500
1234

1. Output type
R: Relay
Q: Voltage (for driving SSR)
C: Current
Y: Long-life relay (with a triac)
2. Number of alarms
Blank: No alarm
2: Two alarms
3. Option Unit
M: Option Unit can be mounted
4. Input type
T: Thermocouple/platinum resistance thermometer (multi-input)
L: Analog input

Option Units

E53-CN-LIN
1

1. Functions
HO03: Communications and heater burnout/SSR failure detection
03:  Communications
HB: Heater burnout/SSR failure detection and event inputs
B: Event inputs
HHO03: Communications and 3-phase heater burnout/SSR failure
detection

QO03: Communications and control output 2 (voltage output)

QH: Heater burnout/SSR failure detection and control output 2
(voltage output)

QHH: 3-phase heater burnout/SSR failure detection and control
output 2 (voltage output)

QB:  Event input and control output 2 (voltage output)
PB:  External power supply for ES1B and event inputs
PH:  External power supply for ES1B and heater burnout/SSR
failure detection.
Note: 1. The heating and cooling function is available for models with
two alarm points.

2. Current transformers (CTs) are not provided with the Units.
Be sure to order CTs when ordering the ESCN and the Op-
tion Units.

3. Specify the power supply specifications when ordering.

and other information required for operation before attempting to use the product.
| ESCN/E5CN-U/AN/EN Temperature Controller User's Manual (Cat. No. H134) |
| ESCN/EN/AN Temperature Controller Communications User's Manual (Cat. No. H135) |
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ESCN/E5CN-U
Ordering Information
H Controllers with Temperature Inputs (Multi-input)

Size Power supply voltage Number of alarm points Control outputs Model
1/16 DIN 100 to 240 VAC 0 Relay E5CN-RMT-500
48 x 48 x 78 (W x H xD) Voltage (for driving SSR) | E5CN-QMT-500
Current E5CN-CMT-500
2 Relay E5CN-R2MT-500
Voltage (for driving SSR) | ESCN-Q2MT-500
Current E5CN-C2MT-500
Long-life relay E5CN-Y2MT-500
(with a triac) (See note.)
24 VAC/VDC 0 Relay E5CN-RMT-500
Voltage (for driving SSR) | ESCN-QMT-500
Current E5CN-CMT-500
2 Relay E5CN-R2MT-500
Voltage (for driving SSR) | ESCN-Q2MT-500
Current E5CN-C2MT-500

Note: Switching for the long-life relay output is performed using a triac to open and close the circuit. The output will not turn OFF if the long-life
relay output is connected to a DC load. Always use the long-life relay output connected to an AC load. For details, check the conditions in
Ratings/Characteristics.

H Controllers with Analog Inputs

Size Power supply voltage Number of alarm points Control outputs Model
1/16 DIN 100 to 240 VAC 0 Relay E5CN-RML-500
48 x 48 x78 (W xHxD) Voltage (for driving SSR) | E5CN-QML-500
Current E5CN-CML-500
2 Relay E5CN-R2ML-500
Voltage (for driving SSR) |ESCN-Q2ML-500
Current E5CN-C2ML-500
Long-life relay E5CN-Y2ML-500
(with a triac)
24 VAC/VDC 2 Relay E5CN-R2ML-500
Voltage (for driving SSR) |ESCN-Q2ML-500
Current E5CN-C2ML-500

H Option Units

The E5CN provides optional functionality when one of the following Option Units is mounted.

Functions Model
Communications Heater burnout/SSR failure detection E53-CNHO3N
Communications E53-CNO3N
Heater burnout/SSR failure detection Event inputs E53-CNHBN
Event inputs E53-CNBN
Communications 3-phase heater burnout/SSR failure detection E53-CNHHO3N
Communications Control output 2 (voltage output) | E53-CNQO3N
Heater burnout/SSR failure detection Control output 2 (voltage output) | E53-CNQHN
3-phase heater burnout/SSR failure detection Control output 2 (voltage output) | E53-CNQHHN
Event inputs Control output 2 (voltage output) | E53-CNQBN
Event inputs External power supply for ES1B |[E53-CNPBN
(See note 1.)
Heater burnout/SSR failure detection External power supply for ES1B |E53-CNPHN
(See note 1.)

Note: 1. E53-CNPBN and E53-CNPHN cannot be mounted on E5CN-CL ] (current output models).

2. Option Units cannot be used for Plug-in models.
These Option Units can be used for the new E5CN models only.
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ES5CN/E5CN-U

E53-CNHO3N E53-CNHBN E53-CNO3N E53-CNBN E53-CNHHO3N E53-CNQO3N
Communications/ Event inputs/ Communications Event inputs Communications/ Communications/
CcT CT Two CTs Control output 2

B—| B—|

r r
RS-485 RS-485
La— ® La— B
Do not Do not
use. @3 use. 3
Do not
ot +—
use. @ Control @
Do not output 2
use. ® -—(@3
Attach the appropriate terminal labels.
E53-CNPBN E53-CNPHN
E53-CNQHN E53-CNQHHN E53-CNQBN Event inputs/ External power supply
Control output 2/ Event inputs/ External power for ES1B/CT

Control output 2/
CT Two CTs

Voltage +
+
Contro'l_ output Control
output 2 12 VDC, output 2
-\ 21mA
Do not
use. _

CT1,

Model Number Structure

Control output 2

EV2

+
Control
output 2

| —

20 mA

12 VDC10%

supply for ES1B

12 VDC10%
20mA T

External power

Do not
use.

B Model Number Legend (Plug-in-type Controllers)

ESCN-ULJLU
1234
1. Output type
R: Relay
Q: Voltage

2. Number of alarms

Blank: No alarm
1: One alarm

2: Two alarms

3. Input type

T: Thermocouple/platinum resistance thermometer (multi-input)

4. Plug-in type

U: Plug-in type

Ordering Information (Plug-in-type Controllers)

H Controllers with Temperature Inputs (Multi-input)

Size Power supply voltage Number of alarm points Control outputs Model

1/16 DIN 100 to 240 VAC 0 Relay E5CN-RTU
Voltage (for driving SSR) |[E5CN-QTU

1 Relay E5CN-R1TU

Voltage (for driving SSR) |[E5CN-Q1TU

2 Relay E5CN-R2TU

Voltage (for driving SSR) |[E5CN-Q2TU
24 VAC/VDC 0 Relay E5CN-RTU
Voltage (for driving SSR) |[E5CN-QTU

1 Relay E5CN-R1TU

Voltage (for driving SSR) |[E5CN-Q1TU

2 Relay E5CN-R2TU

Voltage (for driving SSR) |[E5CN-Q2TU

Note: Option Units (E53-CNLICIN) cannot be used for Plug-in models.
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E5CN/E5CN-U
B Accessories (Order Separately)

USB-Serial Conversion Cable Adapter
Model Connectable models |Terminal type
E58-CIFQ1 Model Y92F-45
. Note: Use this Adapter when the panel has been previously prepared
Terminal Cover for the ESBLY.
Connectable models |Terminal type FI"OI"It cover
Model E53-COV10
Type Model
Rubber Packing Hard Plastic Front Cover |Y92A-48B
Model
V93559 Sockets _ _
(for Models with Plug-in Connectors)
Note: Rubber Packing is included with the Controller only for models
with terminal blocks. Model |[P2CF-11 P2CF-11-E  |P3GA-11 Y92A-48G
Type |Front- Front- Back- Terminal
Current Transformers (CTs) connecting  [connecting  |connecting | Cover for
Socket Socket with | socket Finger
Model E54-CT1 E54-CT3 Finger Protection
Hole diameter |5.8 dia. 12.0 dia. Protection
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Specifications

ES5CN/E5CN-U

H Ratings

Power supply

100 to 240 VAC, 50/60 Hz (See note.) 24 VAC, 50/60 Hz or 24 VDC

Item voltage

Operating voltage range 85% to 110% of rated supply voltage

Power E5CN 7.5 VA max. (E5CN-R2T: 3.0 VA at 100 VAC) 5 VA/3 W max. (E5SCN-R2T: 2.7 VA at 24 VAC)
consumption [EscN-y 6 VA max. 3 VA/2 W max.

Sensor input

Models with temperature inputs
Thermocouple: K, J, T, E, L, U,N, R, S, orB
Platinum resistance thermometer: Pt100 or JPt100
Infrared temperature sensor: 10 to 70°C, 60 to 120°C, 115 to 165°C, or 140 to 260°C
Voltage input: 0 to 50 mV

Models with analog inputs
Current input: 4 to 20 mA or 0 to 20 mA
Voltage input: 1to 5V, 0to 5V, or0to 10 V

Input impedance

Current input: 150 Q, Voltage input: 1 MQ (Use a 1:1 connection when connecting the ES2-HB.)

Control Relay output E5CN SPST-NO, 250 VAC, 3 A (resistive load), electrical life: 100,000 operations, minimum applicable
output load: 5V, 10 mA
E5CN-U [SPDT, 250 VAC, 3 A (resistive load), electrical life: 100,000 operations, minimum applicable load:
5V,10 mA
Voltage output |E5CN Output voltage: 12 VDC £15% (PNP), max. load current: 21 mA, with short-circuit protection circuit
E5CN-U
Current output |[ES5CN 4 to 20 mA DC/0 to 20 mA DC, load: 600 Q max., resolution: approx. 2,700
Long-life relay [E5CN SPST-NO, 250 VAC, 3 A (resistive load), electrical life: 1,000,000 operations, load power supply
output voltage: 75 to 250 VAC (DC loads cannot be connected.), minimum applicable load: 5V, 10 mA,
leakage current: 5 mA max. (250 VAC, 60 Hz)

Alarm output

SPST-NO, 250 VAC, 1 A (resistive load), electrical life: 100,000 operations,
minimum applicable load: 5 V, 10 mA

Event input |Contact input

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

Non-contact
input

ON: Residual voltage: 1.5 V max., OFF: Leakage current: 0.1 mA max.

Outflow current: Approx. 7 mA per point

External power supply for
ES1B

12 VDC +10%, 20 mA, Short-circuit protection provided.

Control method

ON/OFF control or 2-PID control (with auto-tuning)

Setting method

Digital setting using front panel keys

Indication method

11-segment digital display and individual indicators (7-segments displays also possible)
Character height: PV: 11 mm, SV: 6.5 mm

Other functions

Manual output, heating/cooling control, transfer output (on some models), loop break alarm, multi SP, SP ramp,
MV limiter, input digital filter, self-tuning, temperature input shift, run/stop, protection functions, etc.

Ambient operating
temperature

—10 to 55°C (with no icing or condensation), for 3-year warranty: —10 to 50°C

Ambient operating humidity

25% to 85%

Storage temperature

—25 to 65°C (with no icing or condensation)

Note: Do not use the output from an inverter as the power supply. (Refer to Safety Precautions for All Temperature Controllers.)
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E5CN/E5CN-U
H Input Ranges

Thermocouples/Platinum Resistance Thermometers (Multi-inputs)

Input Platinum resistance Thermocouple
Type thermometer

Infrared temperature Analog
sensor input
Name Pt100 JPt100 K J T E L U N R S B 17333 16305% }éggg ;gggg 0to 50 mV
1800 Usable in
1800 1700 | 1700 the
1700 following
1600 ranges by
1500 scaling:
-1999 to
1400 1300 1300 9999 or
1300 -199.9 to
1200 999.9
1100

1000
900
800
700

600 600
500.0 500.0 500.0
500

400.0 | 400 | 400.0 400 | 400.0
400

260
300

120 165
200 100.0 100.0 90
100 : :

0 100
1000 0.0 0.0 200 | 100 | 200 0 o 0 0 0 0 0 0
—200.0 - -

200 | -199.9 ~199.9 —200 200 | -199.9 —200 | -199.9 | —200

Setting 0 1 2 3 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 |21 22 23
number

850 850 850

Temperature range (°C)

The applicable standards for the input types U: Cu-CuNi, DIN 43710-1985 Shaded settings are the default settings.

are as follows: PH00: IEC 751
K, J,T,E,N, R, S, B: IEC584-1

L: Fe-CuNi, DIN 43710-1985

Models with Analog Inputs

Input Type Current Voltage
Input specification  [4to 20mA [0to20mA [1to5V  [0to5V  [0to 10V
Setting range Usable in the following ranges by scaling:
—1999 t0 9999, —199.9 10 999.9, —19.99 t0 99.99 or —1.999 to 9.999
Setting number 0 K 2 3 |4 Shaded settings are the default settings.
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B Alarm Types

Select alarm types out of the 12 alarm types listed in the following table.

ES5CN/E5CN-U

Set value Alarm type Alarm output operation
When X is When X is
positive negative
0 Alarm function Output OFF
OFF
1 Upper- and lower- | o —=] | "= |(See note 2.)
(See note 1.) [limit OFF jJSP—t
2 Upper limit oN —*‘ X r—_ oN —"Lr—_
OFF OFF
SP SP
3 Lower limit ON _—" X ‘<— ON _—”Lr—
OFF = OFF =
4 Upper- and lower- | oy —lLlHl~ [(See note 3.)
(See note 1.) |limit range OFF —‘:SL:‘—
5 Upper- and lower- — L|H|—__ |(See note 4.)
(See note 1.)|limit with standby | or jJSP_t
sequence
au (See note 5.)
6 Upper-limit with OoN I X= | on "—'—X =
standby sequence | oFf S‘P &_ OFF 55
7 Lower-limit with on —= X[+ ON _H* X [+
standby sequence | oFF _‘ S‘F OFF 55

8 Absolute-value oN ‘~—X—>‘_ oN #‘_
upper-limit OFF — OFF =

9 Absolute-value OoN _’# oN _r—x—"
lower-limit OFF 0 OFF S

10 Absolute-value

[4— X —>|
upper-limit with
standby sequence

OoN ‘«x—»&_ OoN
OFF OFF
0 0
11 Absolute-value
lower-limit with

OoN —’# ON —"‘X_"
OFF OFF
standby sequence 0 0

12 LBA (for alarm 1
(See note 6.) [only)

Note: 1. With set values 1, 4 and 5, the upper and lower limit values
can be set independently for each alarm type, and are
expressed as “L” and “H.”

2. Setvalue: 1, Upper- and lower-limit alarm

Case 1 Case 2 Case 3 (Always ON)
-1 [ 1 I H<0, L<0
L HSP SPL H H SP L
H<0, L>0 H>0, L<0 :F F:;(\);EIO
[H <4 [H]> L N
—f 00
SPH L H <]
3. Set value: 4, Upper- and lower-limit range
Case 1 Case 2 Case 3 (Always OFF)
H<0, L<0
L H sP SPL H H SP L
H<0, L>0 H>0, L<0 ] [ HOL0
[H <4 > 14 H LSP H1=]Y
H>0, L<O
SPH L [Hf <L

4. Set value: 5, Upper- and lower-limit with standby sequence
For Upper- and Lower-Limit Alarm Described Above
e Case1and?2
Always OFF when the upper-limit and lower-limit
hysteresis overlaps.
* Case 3: Always OFF
5. Set value: 5, Upper- and lower-limit with standby sequence
Always OFF when the upper-limit and lower-limit hysteresis
overlaps.
6. Set value: 12, LBA can be set only for alarm 1.

Set the alarm types for alarms 1 to 3 independently in the initial
setting level. The default setting is 2 (upper limit).

OMRON
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E5CN/E5CN-U
B Characteristics

Indication accuracy Thermocouple: (See note 1.)

E5CN:  (+0.5% of indicated value or £1°C, whichever is greater) £1 digit max.

E5CN-U: (+1% of indicated value or £2°C, whichever is greater) +1 digit max.

Platinum resistance thermometer: (+0.5% of indicated value or £1°C, whichever is greater) +1 digit max.
Analog input: +0.5% FS +1 digit max.

CT input: 5% FS +1 digit max.

Influence of temperature Thermocouple input (R, S, B):

(See note 2.) E5CN: (1% of PV or £10°C, whichever is greater) £1 digit max.

E5CN-U: (+2% of PV or £10°C, whichever is greater) +1 digit max.

Insfluencf °2f voltage Other thermocouple input:

(See note 2.) E5CN: (+1% of PV or +4°C, whichever is greater) £1 digit max.

E5CN-U: (+2% of PV or +4°C, whichever is greater) +1 digit max.

«K thermocouple at —100°C max.: £10°C max.

Platinum resistance thermometer: (+1% of PV or £2°C, whichever is greater) £1 digit max.
Analog input: (£1%FS) +1 digit max.

Hysteresis Models with thermocouple/platinum resistance thermometer (multi-input) input: 0.1 to 999.9 EU (in units of 0.1 EU) (See note 3.)
Models with analog input: 0.01 to 99.99% FS (in units of 0.01% FS)

Proportional band (P) Models with thermocouple/platinum resistance thermometer (multi-input) input: 0.1 to 999.9 EU (in units of 0.1 EU) (See note 3.)
Models with analog input: 0.1 to 999.9% FS (in units of 0.1% FS)

Integral time (I) 0to 3999 s (in units of 1 s)

Derivative time (D) 0 to 3999 s (in units of 1 s) (See note 4.)

Control period 0.5, 1t0 99 s (in units of 1 s)

Manual reset value 0.0 to 100.0% (in units of 0.1%)

Alarm setting range —1999 to 9999 (decimal point position depends on input type)

Sampling period 250 ms

Affect of signal source resistance | Thermocouple: 0.1°C/Q max. (100 Q max.) (See note 5.)
Platinum resistance thermometer: 0.4°C/Q max. (10 Q max.)

Insulation resistance 20 MQ min. (at 500 VDC)
Dielectric strength 2,000 VAC, 50 or 60 Hz for 1 min (between terminals with different charge)

Vibration resistance | Malfunction | 10 to 55 Hz, 20 m/s? for 10 min each in X, Y, and Z directions

Destruction |10 to 55 Hz, 0.75-mm single amplitude for 2 hrs each in X, Y, and Z directions
Shock resistance Malfunction | 100 m/s2 min., 3 times each in X, Y, and Z directions

Destruction | 300 m/s2 min., 3 times each in X, Y, and Z directions

Weight E5CN Controller: Approx. 150 g, Mounting Bracket: Approx. 10 g
E5CN-U Controller: Approx. 110 g, Mounting Bracket: Approx. 10 g
Degree of E5CN Front panel: NEMA4X for indoor use (equivalent to IP66)
protection Rear case: IP20, Terminal section: IPOO
E5CN-U Front panel: Equivalent to IP50, rear case: IP20, terminals: IPOO
Memory protection Non-volatile memory (number of writes: 1,000,000 operations)
EMC ESD Immunity: EN61000-4-2: 4 kV contact discharge
8 kV air discharge
Electromagnetic Immunity: EN61000-4-3: 10 V/m (amplitude-modulated, 80 MHz to 1 GHz, 1.4 GHz to 2 GHz)
Burst Noise Immunity: EN61000-4-4: 2 kV power line
1 kV measurement line, I/O signal line
Surge Immunity: EN61000-4-5: 1 kV normal mode (power line, output line (relay output))
2 kV common mode (power line, output line (relay output))
Conducted Disturbance Immunity: EN61000-4-6: 3V (0.15 to 80 MHz)
Voltage Dip/Interrupting Immunity: EN61000-4-11: 0.5 cycle, 100% (rated voltage)
Radiated Interference Electromagnetic Field Strength: EN61326 Class A
Noise Terminal Voltage: EN61326 Class A
Approved E5CN UL 61010C-1 (listing)
standards CSA C22.2 No.1010.1 (evaluated by UL)

E5CN-U UL 61010C-1 (listing in combination with the P2CF-11, E5CN-U alone supports recognition)
CSA C22.2 No.1010.1 (evaluated by UL)

Conformed standards EN61010-1: 2001
IEC61010-1: 2001

Note: 1. The indication of K thermocouples in the —200 to 1300°C range, T and N thermocouples at a temperature of —100°C max., and U and L thermocouples at
any temperature is £2°C *1 digit maximum. The indication accuracy of the B thermocouple at a temperature of 400°C max. is not specified. The indication
accuracy of the R and S thermocouples at a temperature of 200°C max. is £3°C *1 digit max.

Conditions

Ambient temperature: —10°C to 23°C to 55°C, Voltage range: —15% to +10% of rated voltage

“EU” stands for Engineering Unit and is used as the unit after scaling. For a temperature sensor, the EU is °C or °F.

When robust tuning (RT) is ON, the differential time is 0.0 to 999.9 (in units of 0.1 s).

B, R, and S sensors: 0.2°C/Q max. (100 Q max.)

ko N
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E5CN/E5CN-U
B USB-Serial Conversion Cable H Heater Burnout Alarms and SSR

Applicable OS Windows 2000/XP Failure Detection Alarms

Applicable software Thermo Mini, CX-Thermo -

Applicable models E5CN/E5SCN-U/E5AN/ESEN Maximum heater |50 A AC

USB interface standard Conforms to USB Specification 1.1. Input current +5% FS +1 digit max.

DTE speed 38400 bps indication accuracy

Connector specifications Computer: USB (type A plug) Heater burnout 0.1t0 49.9 A (in units of 0.1 A)

Temperature Controller: Serial alarm setting range | 0.0 A: Heater burnout/SSR failure alarm
: output turned OFF.
Power supply (?gr?tg)()ll\’(\el?; (Supplied from USB host 50.0 A: Heater burnout/SSR failure alarm
- output turned ON.

Power supply voltage 5VDC Minimum detection ON time: 190 ms (See

Current consumption 70 mA note 1.)

- - 5 - : SSR failure 0.1t0 49.9 A (in units of 0.1 A)

:\e%blgp;tgfeeratmg g:ltr? ?5 C (with no condensation or detection alarm 0.0 A: Heater burnout/SSR failure alarm

P 9 setting range output turned ON.
Ambient operating humidity | 10% to 80% 50.0 A: Heater burnout/SSR failure alarm
o : ; output turned OFF.
Storage temperature ;rz?c;[r? —)60 C (with no condensation Minimum detection OFF time: 190 ms (See
9 note 2.)

Storage humidity 10% to 80%

Altitude 2,000 m max. Note: 1. If the ON time of control output 1 is less than 190 ms, heater

Weight Approx. 100 g burnout detection and the heater current will not be

measured.

Note: A driver must be installed in the personal computer. Refer to 2. Ifthe OFF time of control output 1 is less than 190 ms, SSR
installation information in the operation manual for the failure detection and the leakage current will not be
Conversion Cable. measured.

B Communications Specifications B Electrical Life Expectancy

Transmission line RS-485 multipoint Curve for Relays

connection method R f V I

Communications RS-485 (two-wire, half duplex) ( ererence va ueS)

Synchronization method Start-stop synchronization 500

Baud rate 1200, 2400, 4800, 9600, 19200, or g

38400 bps g

Transmission code ASCII o \\‘

Data bit length (See note.) |7 or 8 bits % [\

Stop bit length (See note.) |1 or 2 bits = N

Error detection Vertical parity (none, even, odd) N

Frame check sequence (FCS) with 7\
SYSWAY 10
Block check character (BCC) with s
CompoWay/F or CRC-16 Modbus |—ESCN
3 250 VAC, 30 VDC
Flow control None (resistiv1e load)
Coso =

Interface RS-485 . T

Retry function None 0 1 2 3 4 5 6

Communications buffer 40 bytes Switching current (A)

Communications response [0 to 99 ms Note: Do not connect a DC load to a Controller with a Long-life Relay

wait time Default: 20 ms Output.

Note: The baud rate, data bit length, stop bit length, and vertical
parity can be individually set using the Communications Setting
Level.

H Current Transformer
(Sold Separately)

Dielectric 1,000 VAC for 1 min

strength

Vibration 50 Hz, 98 m/s?

resistance

Weight E54-CT1: Approx. 11.5 g, E54-CT3: Approx. 50 g
Accessories Armatures (2)

(E54-CT3 only) |Plugs (2)

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved.




ESCN/E5CN-U
E54-CT1
Thru-current (lo) vs. Output Voltage
(Eo) (Reference Values)
Maximum continuous heater current: 50 A (50/60 Hz)

Number of windings: 400+2
Winding resistance: 18+2 Q

IS Al !
= 10 oo
> 1 kQ i Distortion
) it ! factor 10%
i 1
— / =7 3%
(0]
9 v/ 1%
& 100 mV Z
35 i
> Z
E] 10
5 iz ==
1 N
7
100 pV
!
10l
1 10 100 mA 1 10 100 1,000 A

Thru-current (lo) A (r.m.s.)

E54-CT3
Thru-current (lo) vs. Output Voltage
(Eo) (Reference Values)

Maximum continuous heater current: 120 A (50/60 Hz)

(Maximum continuous heater current for an OMRON Temperature
Controller is 50 A.)

Number of windings: 400+2

Winding resistance: 8+0.8 Q

i
i
11 H - .

10 e Distortion
1k 7 factor 10%
00 Y, afiii 3%

1 / 1%

Output voltage (Eo) V (r.m.s.)

100 pV
10
1 10 100 mA 1 10 100 1,000 A
Thru-current (lo) A (r.m.s.)
omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved. 11



External Connections

ES5CN/E5CN-U

¢ A voltage output (control output) is not electrically insulated from the internal circuits. When using a grounding thermocouple, do not connect
any of the control output terminals to ground. If the control output terminals are connected to ground, errors will occur in the measured

temperature values as a result of leakage current.

¢ An "R" suffix on the lot number indicates reinforced insulation between input power supply, relay output, and other terminals.
* Consult with your OMRON representative before using the external power supply for the ES1B for any other purpose.

Alarm Output (relay output)
250 VAC 1A
(resistive lord)

Alarm output 2

e 24 VAC/DC (no polarity)

Communications/

E5CN
Relay Output
250 VAC 3 A + Control output 2
(resistive load) I f @ @ | @
Voltage Output Colntrol Sutput 1 @ @ |_® Alarm output 1, heater
- 1 burnout/SSR failure alarm,
12VDC 21 mA ]
A , orinput error
Current Output  + mIA éE @ @ ® ¢
4 to 20 mADC L Y B
0 to 20 mADC i : i @ @ Inpult power supply ¢ 100 to 240 VAC
Load: 600 Q max. B
== — |0 6 —
1 1
Analog input  TC/Pt
Multi-input
Communications/
Communications/CT Event inputs/CT Communications Event inputs two CTs

B
RS-485
A
DO NOT
USE EV2
DO NOT
USE

(19

USE

Control output 2/ Control output 2/ Event inputs/ Event inputs/

two control outputs

Control output 2

External power supply

CT two CTs Control output 2 External power for ES1B/CT
Control output 2 supply for ES1B
+ - Voltage output + + m 1?8{’/'30
= o
Control output 2 ;f \rﬁ\c Control output 2 External power 21 mA
DO NOT DO NOT
USE @ EV2 USE @
External powe
E5CN-U
E Alarm Output (relay output)
Relay Output : ®) 250 VAC 1 A (resistive lord)
250 VAC 3 A = 7 A
(resistive lord) Control output 1 & © 6 Alarm output 1 I I
— or input error
Voltage Output + 1 ) |. P e output 2 Control output 2
12VDC 21 mA A ® ® |
_ B
B! O ® | - 100 to 240 VAC
+ : l Input p°""|e' SUPPIY 54 VAC/DC (no polarity).
TC/Pt
Multi-input

Note: Order the P2CF-11 or P3GA-11 Socket separately. (See page 5.)

OMRON

http.//www.ia.omron.com/

(c)Copyright OMRON Corporation 2007 All Rights Reserved.




E5CN/E5CN-U
Nomenclature

E5CN
E5CN-U

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

Temperature unit

\y
omRon\

S ) I L
O A0 N N e

i I I 1 :
:L-".',L-".:L-".:A No. 2 display

ORI
1

N\ E5CN
7L A\

Mode Key Down Key

]

Operation indicators —

0w

d

Dimensions

Note: All units are in millimeters unless otherwise indicated.

E5CN Panel Cutout

Mounted Separately Group Mounted
91 (48 x number of units —2.5) *4°

T

‘ Ti ! [ 45496
58 44.8x44.8 60 min. ) Group mounting does not
\ 4858 J T T allow waterproofing.

NI |

Q i (il \ L ounti ok
vertical direction. (Maintain the
Rubber Mounting Adapter Terminal Cover specified mounting space between

ackin Accessor E53-COV10, (=45 7G° — Controllers.)
p 9 ( V) ( ) ° To mount the Controller so that it is

waterproof, insert the waterproof
packing onto the Controller.
When two or more Controllers are

Recommended panel thickness is 1 to
——1 45%%% 5 mm.
¢ Group mounting is not possible in the

Note: The terminal block cannot be removed.

The suffix “~500” is added to the model mounted, make sure that the
; i surrounding temperature does not
number of each Cpntroller provided with a exceed the allowable operating
E53-COV10 Terminal Cover. temperature specified in the
specifications.

E5CN-U
Panel Cutout

Mounted Separately Group Mounted
(48 x number of units —2.5) *°

|
70.5 ‘

g — 45498

* Recommended panel thickness is 1 to
5 mm.
Group mounting is not possible in the
- 45196 vertical direction. (Maintain the
specified mounting space between
Controllers.)
Mounting Adapter T When two or more Controllers are
(Accessory) le—45 406 ,l mounted, make sure that the
o surrounding temperature does not
exceed the allowable operating
temperature specified in the
specifications.

U

] 44.8x44.8 60 min.

@]

—l 1

@

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved.
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B Accessories

USB-Serial Conversion Cable (Sold Separately)

E58-CIFQ1

ES5CN/E5CN-U

USB connector (type A plug)

1,765 ‘

Serial t
LED indicator (RD) erial connector

Terminal Cover

Rubber Packing

E53-COV10

Note: The suffix “~500” is added to the model number of each
Controller provided with a E53-COV10 Terminal Cover.

Y92S-29 (for DIN 48 x 48)

Zaining
-1

Order the Rubber Packing separately if it becomes lost or
damaged.

The Rubber Packing can be used to achieve an IP66
degree of protection.

(Deterioration, shrinking, or hardening of the rubber
packing may occur depending on the operating
environment. Therefore, periodic replacement is
recommended to ensure the level of waterproofing
specified in NEMA4. The time for periodic replacement
depends on the operating environment. Be sure to
confirm this point at your site. Consider one year a rough
standard. OMRON shall not be liable for the level of water
resistance if the customer does not perform periodic
replacement.)

The Rubber Packing does not need to be attached if a
waterproof structure is not required.

Current Transformers (Sold Separately)

E54-CT1 — 21— ue

‘*15" 5.8 dia. T L
RS

T
T | @
l «*— 10.5 -

Two, 3.5 dia.
S

10
[ |

1

«——30 —»|

E54-CT3 E54-CT3 Accessory

2.36 dia.

[—s0—|

%

R\

N
S

* Plug

Two, M3 (depth: 4)

e Armature

12 dia. 4L
9 Approx. 3 dia. #

Connection Example

Armature

*
/| Approx. 6 dia.
L]

‘ ’ ‘ ‘

30

OmRon http.//www.ia.omron.com/
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E5CN/E5CN-U
Adapter (Sold Separately)

Note: Use this Adapter when the panel has already been prepared for the E5BL1.
Y92F-45

Fixture (Accessory)
4.7 76

«— 69.6 t0 77.6
71

72x72

4 67 x67 87

Mounted to E5CN Panel (1 to 8 mm)
72%72 § /
i _
48 x 48
2.2 47
j«— 77.3 (to back of ESCN) ——

E5CN-U Wiring Socket (Sold Separately)

Front-connecting Socket

Eleven, M3.5 x 7.5 P 45 Terminal Layout/lntelrnal Connections
P2CF-11 Sems screws WIB (Top View)
F Mounting Holes
O soonD Two, 4.5-dia mounting holes
ﬁf\}m 35.4 o
70 max. : @Jj& R I
020270 | fwo, 40402 —»|
4.5-dia. -
holes
]_l; Note: Can also be mounted to a DIN track.
4 +— 50 max. —»|

31.2 max.
Note: A model with finger protection (P2CF-11-E) is also available.

Back-connecting Socket

P3GA-11 o7 dia. Terminal Layout/Internal Connections

4*T7ﬂ¢3 (Bottom View)

lﬁ%@ ch [

25.
i T Bk

€3
€3

& s
0

45163 62 %Z :I:G

————1T
Note: 1. Using any other sockets will adversely affect accuracy. Use only the specified sockets.
2. A Protective Cover for finger protection (Y92A-48G) is also available.

45—

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

In the interest of product improvement, specifications are subject to change without notice.

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved.
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New E5CN/E5CN-U/E5EN/E5AN Operation
Nomenclature

Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

E5CN

Operation Indicators

}7

1.

OMRON

ALM1 (alarm 1)
Lights when alarm 1 output is ON.
ALM2 (alarm 2)
Lights when alarm 2 output is ON.
ALM3 (alarm 3)
Lights when alarm 3 output is ON.

. HA

(heater burnout alarm display)
Lights when heater burnout and/or SSR
failure occurs.

. OUT1, OUT2

(control output 1, control output 2)
Lights when control output 1 and/or
control output 2 (cool) are ON.

For a current output, however, OFF for a
0% output only.

. STOP (stop)

Lights when control of the ESCN has
been stopped.

During control, this indicator lights when
an event or the run/stop function has
been stopped.

CMW

(communications writing control)
Lights when communications writing is
enabled and is out when it is disabled.

. MANU (manual mode)

Lights when the auto/manual mode is
set to manual mode.

. O (Key)

Lights when setting change protect is
ON. (Protection disables the UP and
DOWN Keys.)

Note: Be sure to read the precautions for correct use and other precautions in the following user's manual before using the Digital

Controller.

E5CN/E5CN-U/E5EN/E5AN Digital Temperature Controller User’s Manual (Cat. No. H134)
E5CN/E5EN/E5AN Digital Temperature Controller Communications Functions User’s Manual (Cat. No. H135)

—{ Temperature Unit

_

The temperature unit is displayed when the
display unit parameter is set to a tempera-
ture. Indication is determined by the
currently selected "temperature unit"
parameter set value. When this parameter
is set to "°C," """ is displayed, and when
set to "°F" "F" is displayed.

This display flashes during ST operation.

4{

S ——————

o E I

g

V

_ 0

= A

http.//www.ia.omron.com/

[HA]

on! il I 1l 1S

A AN AN

No. 1 Display

Displays the process value or parameter
type.

No. 2 Display

Displays the set point, manipulated variable,
or set value (setup) of the parameter.

4{ UP Key

Each press of this key increases values
displayed on the No. 2 display. Holding
down this key speeds up the incrementa-
tion. This key can also be used to advance
the setting.

DOWN Key

Each press of this key decreases values
displayed on the No. 2 display. Holding
down this key speeds up the decrementa-
tion. This key can also be used to reverse
the setting.

- LEVEL Key

Press this key to select the setup level. The
setup level is selected in order "operation
level" <> "adjustment level," "initial setting
level" <> "communications setting level."

(c)Copyright OMRON Corporation 2007 All Rights Reserved.

| MODE Key

Press this key to select parameters within
each level.

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

LEVEL + MODE Keys

This key combination sets the E5CN to the
"protect level."




Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

ESEN

}7

Operation Indicators

1.

ALMT1 (alarm 1)
Lights when alarm 1 output is ON.
ALM2 (alarm 2)
Lights when alarm 2 output is ON.
ALM3 (alarm 3)
Lights when alarm 3 output is ON.

. HA

(heater burnout alarm display)
Lights when a heater burnout and/or
SSR failure occurs.

. OUT1, OUT2

(control output 1, control output 2)
Lights when control output 1 and/or
control output 2 (cool) are ON.

For a current output, however, OFF for a
0% output only.

% Temperature Unit ‘

The temperature unit is displayed when the
display unit parameter is set to a
temperature. Indication is determined by the
currently selected "temperature unit"
parameter set value. When this parameter
is setto "°C," "L" is displayed, and when
set to "°F," "F" is displayed.

This display flashes during ST operation.

—

4{

. STOP (stop)

Lights when control of the E5EN has
been stopped.

During control, this indicator lights when
an event or the run/stop function has
been stopped.

. CMW

(communications writing control)
Lights when communications writing is
enabled and is out when it is disabled.

. MANU (manual mode)

Lights when the auto/manual mode is set
to manual mode.

. O (Key)

Lights when setting change protect is
ON. (Protection disables the UP and
DOWN Keys.)

OMRON

http.//www.ia.omron.com/

No. 1 Display

Displays the process value or parameter
type.

No. 2 Display

Displays the set point, manipulated
variable, or set value (setup) of the
parameter.

—{ UP Key

Each press of this key increases values
displayed on the No. 2 display. Holding
down this key speeds up the
incrementation.

This key can also be used to advance the
setting.

DOWN Key

Each press of this key decreases values
displayed on the No. 2 display. Holding
down this key speeds up the
decrementation.

This key can also be used to reverse the
setting.

% Mode Key

Press this key to select parameters within
each level.

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

(c)Copyright OMRON Corporation 2007 All Rights Reserved.

| LEVEL Key

Press this key to select the setup level. The
setup level is selected in order "operation
level" «» "adjustment level," "initial setting
level" &> "communications setting level."

LEVEL + MODE Keys

This key combination sets the E5EN to the
"protect level."

17



Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

E5AN
‘ Operation Indicators }7 —{ Temperature Unit ‘ 4{ No. 1 Display

1. ALMT1 (alarm 1) The temperature unit is displayed when the Displays the process value or parameter

Lights when alarm 1 output is ON. display unit parameter is set to a type.

ALM2 (alarm 2) temperature. Indication is determined by

Lights when alarm 2 output is ON. the currently selected "temperature unit"

ALM3 (alarm 3) parameter set value. When this parameter

Lights when alarm 3 output is ON. is set to "°C," "L" is displayed, and when 4{ No. 2 Display
set to "°F," "F" is displayed.

2. HA This display flashes during ST operation. Displays the set point, manipulated variable,
(heater burnout alarm display) or set value (setup) of the parameter.
Lights when a heater burnout and/or
SSR failure occurs. OmRON

3. OUT1, OUT2 4{ UP Key

control output 1, control output 2 O gy e, e, -
(Lights wher? control output 1pand/)or | ,E, ,"“_,' "_’, "_" '\_’, ] PV Each press of this key increases values

\' '/\' ,’\'} displayed on the No. 2 display. Holding
il o el | down this key speeds up the incrementa-

[ Sy~ e sl tion.

| sy -

}!le ',L‘,U’g‘! !4[; 'Sl'gtltsinl;ey can also be used to advance the

control output 2 (cool) are ON.
For a current output, however, OFF for a
0% output only.

VAN

4. STOP (stop)
Lights when control of the E5AN has

been stopped. DOWN Key
During control, this indicator lights when

an event or the run/stop function has
been stopped.

Each press of this key decreases values
displayed on the No. 2 display. Holding

®

‘ down this key speeds up the decrementa-
5. CMW tion.
(communications writing control) @9 E5AN This key can also be used to reverse the
Lights when communications writing is setting.
enabled and is out when it is disabled.
6. MANU (manual mode) ‘ MODE Key

Lights when the auto/manual mode is ‘

set to manual mode. Press this key to select parameters within

each level.

7. O'n' (Key) . . The parameters can be displayed in reverse
Lights when setting change protect is order by holding down the key (moving one
ON. (Protection disables the UP and 4{ LEVEL Key per second in reverse order).

DOWN Keys.)
Press this key to select the setup level. The
setup level is selected in order "operation
level" <> "adjustment level," "initial setting LEVEL + MODE Keys
level" <> "communications setting level." X o
This key combination sets the E5AN to the
"protect level."
r-------"-""""-""-""-""-"""-"""-""-"-"""-""-"-""-""-"-""-"="-"-"-"""-""-""-"-""-""-""-""-""-""-"-"-"-"""-"-"-"-""-"-"""-"-""-""-"-"-"--""=-""="="="="="="="—"=-"=-=-= hl
Note: Be sure to read the precautions for correct use and other precautions in the following user's manual before using the Digital
Controller.

| |
| |
| |
| E5CN/E5CN-U/ESEN/E5AN Digital Temperature Controller User’s Manual (Cat. No. H134) |
I E5CN/E5EN/E5AN Digital Temperature Controller Communications Functions User’s Manual (Cat. No. H135) |
| |
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Mounting

Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

E5CN

Order the P2CF-11 or
P3GA-11 Socket separately.

Terminal Cover
(sold separately)

Adapter
(sold separately)

For Front-mounting Socket

Waterproof packing
(Panel mounting is also possible.)

Panel

1. The Panel Mounting Adapter is also included with the E5CN-U.
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/ESCN-U.

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

ESEN/E5AN

Mounting Bracket

Mounting Bracket

Terminal Cover
(sold separately)

Terminal Cover
(sold separately)

1. Insert the ESEN/E5AN into the square mounting hole in the panel
(thickness: 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.

2. 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

For the ESCN, make sure the “UP” characters on the Cover are in the
correct position and insert the Cover into the holes at the top and
bottom.

For the ESEN or E5AN, fit the E53-COV11 Terminal Cover over the
upper hook. Mount it in the direction shown in the above diagram. If
the Terminal Cover is mounted in the opposite direction, proper
mounting of the fixtures may not be possible.

Removing the Temperature Controller from the Case

The Temperature Controller must be removed from the case to set
specifications.

Refer to Specification Setting after Turning ON Power on page 24 for

information on setting specifications.

Remove the Temperature Controller from the case when it requires
maintenance.

E5CN

The Temperature Controller can be removed from the case to
perform maintenance without removing the terminal leads. This is
possible for only the E5CN, and not for the ESCN-U.

Tool insertion hole Flat-blade screwdriver
(Unit: mm)

(™ .
£
£

G M 8
(2 < o
o o

1. Insert the tool into the two tool insertion holes (one on the top and
one on the bottom) and release the hooks.

2. Insert the tool 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
unnecessary force.

3. When inserting the ESCN, check to make sure that the sealing
rubber is in place and push the E5CN toward the rear case until it
snaps into position. While pushing the E5CN into place, push
down on the hooks on the top and bottom 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.

OMRON

http.//www.ia.omron.com/

ESEN/E5AN

Prepare a Phillips screwdriver suitable for the screw on the front
panel to remove the Temperature Controller.

1. Push on the hooks on the top of the front panel, and at the same
time, turn the Phillips screwdriver to the left to loosen the screw
on the bottom of the front panel.

2. Pull out the front panel gripping both sides.

3. When inserting the ESEN/E5AN Temperature Controller, check to
make sure that the sealing rubber is in place. Then, while pushing
the front panel into place, turn the Phillips screwdriver to the right
in the opposite direction used when removing the panel to tighten
the screws on the top and bottom surfaces (tightening torque: 0.3
to 0.5 N-m). Make sure that electronic components do not come
into contact with the case.

(c)Copyright OMRON Corporation 2007 All Rights Reserved.




- ivi Refer to ESCN/E5CN-U/ESEN/E5AN/E5GN Operation for
ESC N U WI rin g Soc ket previous models of the E5CN/E5CN-U/E5EN/E5AN.
Note: Do not use any other sockets. Otherwise, accuracy may be adversely affected.

H Front-connecting Socket
P2CF-11 (Standard Model)

‘47 50 max—|
Il

5 o
Two, 4.5-dia. gl T & g P_?;( N

holes (] 00 OO a Y

, Ak - 70 max. 7},7 35.4 Terminal Layout/ Mounting Holes
0 \oo? o < l Internal

) —t onnections

@= ‘ . C(To View) Two, 4.5-dia.

’ l BlE ‘ p mounting holes

5 S
Eleven, M3.5 x 7.5 sems screws 28 3=t 4’*4-5 ﬁ)toz —

Note: Can also be
mounted to a
DIN track.

P2CF-11-E (Model with Finger Protection)

Two, 4.5-dia.
holes

Eleven, M3.5 x 7.5 set screws »#‘8 5 r+—4.5

Note: This socket uses a structure with finger protection. Round crimp terminals cannot be used. Use forked crimp terminals.

B Back-connecting Socket

P3GA-11 (Standard Model) Terminal Layout/

‘«27 dia.+‘ At 73 Internal Connections
/ TS| (Top View)
AR RS

S
T % I je IR :§7
7‘74‘5% 4.5 16.3 6.2 T

Note: A Protective Cover for finger protection (Y92A-48G) is 87 J@]@ﬂe{@

also available. i J;[

i

Bl Terminal Cover

Y92A'48G Twelve, 6.4 dia.
gSoloc ] ololclo
O O O O
i U 0477 —-— (148 -
@] O O
1o 0|Q.0 ) olojojo

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved.
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iri H Refer to ESCN/E5CN-U/ESEN/E5AN/E5GN Operation for
WI rin g P recau t ions previous models of the E5CN/E5CN-U/E5EN/E5AN.
e Separate input leads and power lines to protect the ESAN/ESEN/E5CN/E5CN-U and its lines T
from external noise. ::@22 mm max.
* We recommend using solderless terminals when wiring the ESAN/E5SEN/E5CN/E5CN-U. !
¢ Tighten the terminal screws using a torque between 1.13 and 1.36 N-m.

¢ Use the following type of solderless terminals for M3.5 screws. T
l7.2 mm max.

omRon http.//www.ia.omron.com/ (c)Copyright OMRON Corporation 2007 All Rights Reserved.
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H Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
Setu p G u Ide previous models of the E5CN/E5CN-U/E5EN/E5AN.

On previous Controllers, sensor input type, alarm type and control period were set on DIP switches. These hardware settings are now set in
parameters in setup menus. The LEVEL and MODE Keys are used to switch between setup menus, and the amount of time that you hold the
keys down for determines which setup menu you move to. This section describes two typical examples.

1. ON/OFF Control

Typical Example
— Typical Application Examples

Input type: 5 K thermocouple —200 to 1300°C
Control method: ON/OFF control

Alarm type: 2 upper limit

Alarm value 1:  20°C (For setting deviation)

Set point: 100°C

Changing Parameters

( Change only the alarm value 1 and set point.
The rest must be left as default settings.

indicates that there is a parameter.
Keep on pressing the mode key until

the desired parameter is selected. Setup procedure
Changing Set Values Operation level

E’S Process value/

Use the [¥] or (Al keys to set point

(]

=

(=)

BES \i'j')/ change the set value
displayed in the setup menu.

0000

jon n
HE o

Press [O] key for at
least three seconds.

Display Initial setting Control stops.
~ Initial setting level
=53 — ’ i
B 25 No. 1 d!splay v nitial setting level
5= &]=— No. 2 display Set input Check input B N-Eh
specifications type. = c|| Inputtype 5
v
Check that 5 a1 In ON/OEE
Set control control is H LINEL | control LanaE]
specifications ON/OFF control. B85 aNaFf In PID control
Pid
A 4 Check alarm =] T
= ALLC |
Set alarm type type. ST Alarm 1 type &
{0 o o

Press [O] key for at
least one second.

Control starts.

—

Operation level

Press (A ¥] =K 250

keystosetset = . ,-nl| PV/SP /0D

point to "100°C." [BE22___ILit
[}

Make sure that [ - C[7 During run

control is = R A R K

il I om
Operation level running. EBs Run During stop
112 StoP
\ 4 Press [A][¥] %'5 H‘I_ - ’I*
Set the alarm values keys to set e n| | Alarm value 1
alarmvalueto  |[BBn M| | o
"20°C." u

v l
Start operation Start operation

: Note: Be sure to read the precautions for correct use and other precautions in the following user's manual before using the Digital :
Controller.

: E5CN/E5CN-U/E5EN/E5AN Digital Temperature Controller User’s Manual (Cat. No. H134) :

| E5CN/E5EN/E5AN Digital Temperature Controller Communications Functions User’s Manual (Cat. No. H135) |

| |
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

2. PID Control Using Autotuning

— Typical Application Examples - Typical Example
Changing Parameters
T Input type: 9 T thermocouple —200 to 400°C
{mm) -
B_-lE Control method: PID control
(][] o .
‘ Calculate PID constants by AT (auto-tuning).
Alarm type: 2 upper limit
G Alarm value 1:  30°C (For setting deviation)
[T .
S LICL Set point: 150°C
55 aNaF
indicates that there is a
parameter. Keep on pressing
the mode key until the desired Setup procedure
parameter is selected. l Power ON
Changing Set Values Operation level
= =h S| Process value/
ED E’ - Use the ¥ or [A] keys to EEE. E‘TL-; set point
== \J change the set value
displayed in the setup
menu Press [O] key for at least
: three seconds.
Display - ) Control stops.
- N disol Initial setting level Initial setting level
© -—No. 1 displa
e EIS .p Y \ 4 Press [A][¥] g "ﬂl-k*
55 8)=— No. 2 display Set input keys to select SD:- v Input type 9
specifications input type. ESE] 3
Press [A][¥] H rm (7 In ON/OFF
Set control kevs to select |8 L uu':_:_ control aNGE In PID control,
PID control. BBz Pod|| InPID control |~ setto Fud.
[Fd]
Press (A [V 8 [ To execute ST
keys to set o . 'F'; o When set to ON,
Check alarm type ST to OFF. =SS '3 To cancel ST self-tuning operates.
Check th - lfﬂ Fi2d) Recommended
eck the . A
control period. 5 L | Control pr—,jr.md settings: 20 seconds
BN (heat) (unit: for the relay output
) seconds) £ and 2 seconds for
the SSR output.
Check alarm = ALE
type. =] Alarm 1 type ¢
v B 2 P
l Press [O] key for at least one second.
VISP v Operation level
/ADfifr AT execution. {’res? .k?)tls @r E’S
= 0 set set pointto |5 icn
B ',?é 0GP o 5| PVISPiSD
BEs (50
ET \EE l Press [O] key for less than one second.
Adjustment level B8 — 50— Adjustment level
v While AT i< b T\ - To execute AT Set to o for
e s bein :
. exelculed,I SP \:wﬁ flash. = Execute AT @ Hk executing AT ?nd to
AT execution Aftor AT on. (auto-tuning).  |ggs  5FF| To cancel AT af F for stopping AT.
H ofF
= At
PID B85 off Press [O] key for less than one second.
control During AT execution. \ |
5 _ Control starts.
g8 LND Operation level
s oM P
Make sure 57 35 B
that set point (3 L
is "150°C." B8=  {50] | PV/SP
# Duri
Make sure = _C[q 2urngrun
Operation level that control is |5 R [RIK]
running. B RUN During stop
v SEaP
Set alarm values Press =-TIEN b
keys to set 9 L7 1 | Alarm o
ﬁg%rrg Yalue to Bz 30| | value 1 380
Start operation
v

Start operation
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Specification Setting after Turning ON Power

Refer to ES5CN/E5CN-U/E5EN/E5AN/E5GN Operation for previous models of the E5CN/E5CN-U/E5EN/E5AN

H Outline of Operation Procedures

Key Operation
The following diagram illustrates the entire setting level. A password is required to enter the advance function setting level and the calibration

level. Some parameters may not be displayed depending on the protection settings and operation conditions.
The control operation will stop when switching from operation level to initial setting level.

Power ON

Starting in automatic mode

Starting in manual mode

Press the Level Y
Key for at least 1 s. Press the
f ' Operation Level 1—} Adjustment Level Level + Mode Keys;
| @ Press the i i '
sk Level Key Press the dl‘splay will flash.
5 Tl less than 1 s Level + Mode § =%
== : Keys for at =" -5
| . =) -
Press the Level Key =L E’)rre:ts é';esth ‘;e;' Key least1s EES "o
for at least 1 s; Press the 8" — 2 Cldisplay will flash
display will flash. Level Key for = e ) Press the Level +
Manual © Press the Level Key atleastis. J(See BEE 5] Press the Level Key for Mode Kevs for at least
ee for at least 3 s while at lea ode Keys Tor at leas
Mode note 30 7-11is displayed. note 1')rl 3's. (See note 4.)
Manual - . Communications
Ca tual Level Initial Setting Level | <= Setting Level
ontrol Leve Protect Level

Press the Level Key
for less than 1's.

Press the Level Input password.
Key for at least 1 s. Set value -169

Advanced Function
Setting Level

Control in progress

18U £SO == Gonto stoppes

(See :] Not displayed for some models
Calibration Level | NOt€ 2.) G Level change

Note: 1. Operation level entered for 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.
3. You can move only to the operation level by operating the keys on the front panel from the manual control level.

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.
Initial setting level - Can be set.
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 has stopped. Note that control is stopped when these four levels are selected. When switched back to the operation
level from one of these levels, control will start.

4. The time taken to move to the protect level can be adjusted by changing the “Move to protect level time” setting.
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

M Description of Each Level

Operation Level

¢ This level is displayed when you turn the power ON. You can move
to the protect level, initial setting level and adjustment level from
this level.

* Normally, select this level during operation. During operation, the
process value, set point and manipulated variable can be
monitored, and the alarm value and upper- and lower-limit alarms
can be monitored and modified.

Adjustment Level

* To select this level, press the LEVEL Key once for less than one
second.

¢ This level is used to enter set values and offset values for control.
This level contains parameters for setting the set values, AT (auto-
tuning), communications writing enable/disable, hysteresis, multi-
SP, input shift values, heater burnout alarm (HBA), and PID
constants. You can move to the top parameter of the operation
level, protect level, or initial setting level from here.

Manual Control Level

* When the LEVEL Key is pressed for at least three seconds in the
operation level’s auto/manual switching display, the manual control
level will be displayed. (The MANU operation indicator will light.)

¢ The manipulated variable can be changed manually in the manual
control level.

* To return to the operation level, press the LEVEL Key for at least
one second.

Initial Setting Level

 To select this level, press the LEVEL Key for at least three seconds
in the operation level. This level is for specifying the input type,
selecting the control method, control period, setting direct/reverse
action and alarm type. You can move to the advanced function
setting level or communications setting level from this initial setting
level. To return to the operation level, press the LEVEL Key for at
least one second. To move to the communications setting level,
press the LEVEL Key once for less than one second.

OMRON

http.//www.ia.omron.com/

Protect Level

e To select this level, simultaneously press the LEVEL and MODE
Keys for at least 3 seconds. This level is to prevent unwanted or
accidental modification of parameters. Protected levels will not be
displayed, and so the parameters in that level cannot be modified.

Communications Setting Level

 To select this level, press the LEVEL Key once for less than one
second in the initial setting level. When the communications
function is used, set the communications conditions in this level.
Communicating with a personal computer (host computer) allows
set points to be read and written, and manipulated variables to be
monitored.

Advanced Function Setting Level

* To select this level, first set the initial setting/communications
protection in the protect level to 0, then enter the password (“~169”)
in the initial setting level.

¢ You can move to the calibration level or initial setting level from this
level.

¢ This level is for setting the automatic return of display mode, MV
limiter, event input assignment, standby sequence, alarm
hysteresis, ST (self-tune) and to move to the user calibration level.

Calibration Level

 To select this level, you must enter the password (“1201”) in the
advanced function setting level. This level is for offsetting deviation
in the input circuit.

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

(c)Copyright OMRON Corporation 2007 All Rights Reserved.
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

H Initial Setting Level H Initial Setting Level

This level is used for setting basic specifications of the Temperature
Controller. Using this level, set the input type for selecting the input to
be connected such as the thermocouple or platinum resistance
thermometer and set the range of set point and the alarm mode.

Starting in manual mode Starting in automatic mode
Press the Level

Key for at least 1. 5. |

Input type

Scaling upper limit

Scaling lower limit
Press the

Level + Mode Keys;

]
Cd L
Operation Level < P Adjustment Level 0
Press the

= display will flash.
T_g_ Level Key Press the 1 <o)
EEI" 5‘ N 4 Esianis, Kovel + Mode Decimal point
Y rres the Level ke |_ Pressthe Level Key for at least 1§ F’ ecimal poin
foratioast 15, " Press the B* e T
display wil flash. Level Key for ﬁ play wil Press the Level +
Manual Press he Level Key 2112351 15. [BE5 _ ib3] Press the Level Key for
Mode for atleast 3  while et Mode Keys for at
A-His displayed, least 3 s. (See Te t it [:°C
v v note) emperature unit L :
F:°F
Manual 5 2 Communications
Initial Setting Level | | SOMUNICEN
[ Control Level AR Protect Level
7'} Frse e L Koy E H] SP upper limit
Press the Level Input password. Note: The time taken to move to E==ERER
Key for at least 1 s. + Setvalue -169 the protect level can be
adjusted by changing the e
Advanced Function “"Move to protect level time" SP lower limit
Setting Level setting.
D Control in progress
Input password. D Control st "
ontrol stoppe -
 Setvalue 1201 PP Gnaf: ON/OFF control

D Not displayed for some models
Calibration Level - |_evel change

FZd: PID control

- o . tandard or Stnd: Standard
The move from the operation level to the initial setting level, press eating/ cooling H-[: Heating/cooling
key for three seconds or more.
on: Enabled

¢ The initial setting level is not displayed when “initial/ - é
afF: Disabled

communications protection” is set to “2.” This initial setting level can
be used when “initial setting/communications protection” is set to

4y Ay 94 7 B | Program ofF : Program function OFF
0” or “1. pattern StaP : Stop Mode at end of program

e The “scaling upper limit,” “scaling lower limit,” and “decimal point” D; = LoNE : Run Mode at end of program
parameters are displayed when a voltage input is selected as the g I | Control period
input type. == op|(heating)

Control period
(cooling)

ar -r: Reverse operation (heating)
ar -d: Direct operation (cooling)

Transfer output type
(See note 1.)

Transfer output

upper limit

|-|Linear current Y-20:4t020 mA
output 0-20:0t0 20 mA

A Mz1’|Move to advanced
7| function setting level
This parameter is not displayed with the default settings.
Set the initial/communications protect parameter to "0"
to enable moving to the advanced function setting level.
e (See page 32.)

To return to the operation level, press the [O] key for longer than one second.

Note 1. Transfer type Setting
OFF OFF
Set point SP
Ramp set point SP-M
Present value PV
Manipulated variable (heating) MV
Manipulated variable (cooling) | C-MV
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

M Input Type
Input type Specifications | Set value Input temperature range
Thermocouple/ Resistance Pt100 0 —200 to 850 (°C)/-300 to 1500 (°F)
resistance  |thermometer 1 ~199.9 to 500.0 (°C)/~199.9 to 900.0 (°F)
thermometer multi-
input type 2 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)
JPt100 3 —199.9 to 500.0 (°C)/-199.9 to 900.0 (°F)
4 0.0 to 100.0 (°C)/0.0 to 210.0 (°F)
Thermocouple K 5 —200 to 1300 (°C)/-300 to 2300)
6 —20.0 to 500.0 (°C)/0.0 to 900.0 (°F)
J 7 —100 to 850 (°C)/-100 to 1500 (°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 0 to 600 (°C)/0 to 1100 (°F)
L 12 —100 to 850 (°C)/-100 to 1500 (°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 1300 (°C)/-300 to 2300 (°F)
R 16 0 to 1700 (°C)/0 to 3000 (°F)
S 17 0 to 1700 (°C)/0 to 3000 (°F)
B 18 100 to 1800 (°C)/30 to 3200 (°F)
ES1B Infrared 10 to 70°C 19 0 to 90 (°C)/0 to 190 (°F)
g:g::afure 60 to 120°C 20 0 to 120 (°C)/0 to 240 (°F)
115 to 165°C 21 0 to 165 (°C)/0 to 320 (°F)
160 to 260°C 22 0 to 260 (°C)/0 to 500 (°F)
Analog input 0to 50 mV 23 One of following ranges depending on the results of scaling: -1999 to
9999, -199.9 t0 999.9
Note: Initial setting: 5 (type K thermocouple)
Input type Specifications | Set value Input temperature range
Analog input type |Analog input 4 t0 20 mA 0 One of the following ranges depending on the
0to 20 mA 1 results of scaling:
1105V 2 7199 0 999.9
Oto5V 3 -19.99 to 99.99
Oto10V 4 -1.999 to 9.999

Note: Initial setting: I (Current input of 4 to 20 mA)

Example: When the alarm is set ON at 110°C/°F or higher.

When an alarm type other than the When the absolute-value alarm is
absolute-value alarm is selected selected

(For alarm types 1 to 7)The alarm value (For alarm types 8 to 11)The alarm
is set as a deviation from the set point. value is set as an absolute value from
the alarm value of 0°C/°F.

Alarm value
Alarm value
= =
Set point —
100°C/°F 0°C°F
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

B Alarm Type

For alarm 1 to alarm 3, select the alarm types out of the 12 alarm types listed in the following table.

Set Alarm type Alarm output operation
value When X is positive When X is negative
0 Alarm function OFF Output OFF
11 Upper- and lower-limit ON Ll Hle— *2
OFF =)
Upper-limit ON o X | ON . X |—
OFF ) OFF 5
3 Lower-limit ON _:. X |— ON | X |—
OFF 5 OFF 5
41 Upper- and lower-limit range oN Ll Hle— *3
OFF 5
51 Upper- and lower-limit with ON | L | Hle *4
standby sequence
OFF
*5 SP
6 Upper-limit with standby ON | X |— oN X |e—
sequence
OFF 5 OFF 5
7 Lower-limit with standby oN X |e— oN | X |
sequence
OFF 5 OFF =
8 Absolute-value upper-limit oN — X—! oN l— X—»]
OFF 5 OFF o
9 Absolute-value lower-limit ON — X—> ON l— X—>|
OFF 0 OFF 0
10 Absolute-value upper-limit with ON — X—> ON l— X—>|
standby sequence
OFF OFF
0 0
11 Absolute-value lower-limit with ON — X—>| ON l— X—>|
standby sequence
OFF OFF
0 0
12 LBA (alarm 1 only)
Note: If the alarm type is set to a value from 1 to 7, set the alarm value *3: Set value: 4, Upper- and lower-limit range
as the deviation from the SP.
. L Case 1 Case 2 Case 3 (Always ON)
*1: With set values 1, 4 and 5, the upper and lower limit values can T —tI 1 [ H<o,L<0
be set independently for each alarm type, and are expressed as L HsSP SPL H H SP L
“L” and “H” H<0,L>0 H>0,L<0 N E— H|<H|°v>'IL>I°
H LSP 2
*2: Set value: 1, Upper- and lower-limit alarm Il <IL] H >l
H>0,L<0
Case 1 Case 2 Case 3 (Always ON) SPH L [HF <L
— — H<0,L<0 PN
L H SP SPL H H SP L *4: Set value: 5, Upper- and lower-limit with standby sequence
H<0,L>0 H>0,L<0 = H<0L>0 Note: Conditions for upper and lower limit alarm cases in the
H LSP [HI > [L] 4 -
[HI <L [Hl > L above diagram:
ST HIT—iIO’SIICI 0 * The hysteresis is always OFF for cases 1 and 2 when the
upper-limit and lower-limit hysteresis overlaps.
¢ The hysteresis is always OFF for case 3.

*5: Set value: 5, Upper- and lower-limit with standby sequence
alarm. Always OFF when the upper-limit and lower-limit
hysteresis overlaps.

Set the alarm types for alarm 1 to alarm 3 independently in the initial

setting level. The default setting is 2 (upper limit).
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

Hl Parameters e N

Input Shift
Parameters related to setting items for each level are marked in All points in the sensor range are shifted by the value set as the
boxes in the flowcharts and brief descriptions are given as required. temperature input shift value.
At the end of each setting item, press the mode key to return to the Example

beginning of each level.
Input shift setting | Temperature measuredby | Temperature

sensor display
Starting in manual mode Starting in automatic mode 0 (no Shlft) 1 OOOC 1 OOOC
Press the Level

Key for at least 1 s. 10 (Shlﬁed +1 OOC) 100°C 110°C
Operation Level Adjustment Level Press the
oress the SR ('f"ﬁ' M Ml‘l"jf K:VS? -10 (shifted —10°C) 100°C 90°C
o -A- Lovel Koy Cevet ¥iode ey i tash
E‘Sa 2N less than 1 s. E‘;S + .
peenetoaiey Pross ha Lovel ey for atloast 1 5 Run/Stop Function
Mana eyt sl Y e toutver Press the Level + o o -
Press tho Level Koy 0] Pross the Level Key for Mode Keys for at The run/stop function is used to start and stop operation in the operation
Mode for atleast 3 s while Y A " N i .
3 o LR least 3s. (See level. Use this function to stop operation when performing maintenance on
note.) equipment or other purposes that require the Temperature Controller to be
Manual [ Inital Setting Level H[gmgﬂcv;ions] temporarily stopped. Even if this function is set to STOP, however, outputs
Control Level Protect Level other than the control outputs (e.g., alarms) will output as set. Operation
A Press the Level Key will be performed whgn _RUN is _selected and stopped V\_/hen STOP is
Press the Level Input password. Note: The time taken to move to selected. T_he $TOP indicator will light when operation is stopped. The
Key for at least 1 s. + Setvalue -169 the protect level can be default settlng is RUN.
adjusted by changing the
Advanced Function "Move to protect level time" Direct[ReVerse Operation
Setting Level setting.
\nout password D Control in progress Set the system to direct operation for cooling control (to turn ON outputs if
i e ] control stopped the temperature is above the SP, such as for refrigerators) and to reverse
! : > b A
() Not displayed for some models gg%‘\zﬂtﬂ; fgrP hSeL?éwg ;?c:'tg e(;c; )turn ON outputs if the temperature is
Calibration Level umm | evel change ’ '
Hysteresis
° o With ON/OFF control, hysteresis is used to stabilize operation when
SE-h ST Stable Range ( Cor F) switching between ON and OFF.

Setting range: 0.1 to 999.9 PV Color Change Function

i 0. .

9 9 The following table shows the display functions that can be set using the
This parameter is for determining conditions under which fuzzy self- PV color change function.

tuning will operate.

Mode | Set- | Func- PV change color Application
If the absolute value of the deviation (i.e., the difference between the ting tion example
process value and the set value) in the stable range set here, control Con- |oRL  |Orange |Constant: Orange To match the dis-
will function properly, so fuzzy self-tuning will not start. stant play color with oth-
er Controller
Stable range models
~ RFEd |Red Constant: Red To match the dis-
spb————— ~— ,,/,,\__,__ play color with oth-
] er Controller
! | ! models
| | The PID constants are tuned by LRN  |Green |Constant: Green To match the dis-
I I measuring the response waveform play color with oth-
| | . .
| | as an item for which control er Controller
} } characteristics have changed. models
1 l } Linked Alarm
; ; | to value
i Stable state i ! alarm 1 ALM1 lit
| Fuzzy
| self-tuning > PV
f~—————— PID before tuning ————=~— PID after tuning — &
ALM1 not lit ALM1 | Application exam-
ALFA o ol
F-L |Redto |[Red Green |To display the PV
Setting range: 0.00 to 1.00 Green reached signal
— . . L-FR |G to |G Red To displ
PID control, such as derivative preceding PID or proportional . Rg‘if” oBreen © S%n':ig ay eror
preceding PID (I-PD) to adjust the internal parameter o a for 2-PID Linked v =
control. to PV stable | stable
stable band | band
o = 0.00 (derivative before PID control) band i
R4 \\/ Low Within High
spl---——-— LS — A > PV
/ SP
/ \ Low [Within [High |Application exam-
Y £ a=os6s PV sta- ple
R \ ble
4 o = 1.00 (proportional before PID control) band
R-LF |Redto |Red Green |Red To display stable
Greento status
Difference in SP response according to o Red
. ) L-oF |Greento |Green |Orange |Red To display stable
Setting a to a value smaller than the default value is recommended Orange status
when faster SP response is desired. (Overshooting, however, will to Red
become larger.) a-4.R |Orange |Or- Green |Red To display stable
toGreen |ange status
to Red
N J
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

Bl Parameters

Some parameters are not displayed depending on the model of the
Controller and parameter settings. For details, refer to the ESCN/
E5CN-U/E5AN/E5SEN Digital Temperature Controller User's Manual
(Cat. No. H134).

Press the [O] Key less than 1 s.

Press the [O] Key for at least 3 s.
(Display flashes for at least 1 s.)
Displays other than that for switching

POWG r O N between automatic and manual

Starting in manual mode

—>| Manual Control Level |

JC]PID control onlyf press the | Starting in automatic
[Ol Key for |mode
PV/MV atleast 1s.

Adjustment Level <

Press the [O] Key less than 1 s.

4 N\

Adjustment level
display

Displayed only once when

entering adjustment level.
*_9_1_

H’l: AT execute/cancel

Proportional band

Integral time 55 settings

Communications writing Derivative time

Heater current value 1 Cooling coefficient

monitor
Heating/cooling

G

07 -5

=
-d Dead band

00 0000

00

Manual reset value

eakage current value -
Clear the offset during

monitor stabilization of P or PD control.
% LERA Leakage current value Hysteresis (heating)
= £.0/2 monitor Y . .
+ =) ysteresis settings
= Hh Heatef burnout 1 Ef Hysteresis (cooling)
7| detection g

G

T Wait band

MV at stop

00 0000
00
g

puing

£ M

3 My

[7)]

7]

us)

=)

c

=

(vl

Q

@

=

[}

Q

=1

(=}

=1

n

00 0000

MV at PV error

00 0000

=)
TS SP ramp set value

00 0000

SP used by multi-SP

i
« Tale

MV upper limit

00 0000,
oo
Ryt

MV lower limit

00 0000

00

D?Dl

Temperature input shift

1-point shift
Upper-limit Set either of these parameters.
temperature input
2-point shift

Lower-limit
temperature input
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Press the
Key
for at
least 3 s.
(Display
flashes
for at
least 1
s.)

Operation Level
e A
@
A 2
g Jg|Process value Alarm value 1 £
. Added when PV g
S O display is added. o
2
Ef 25 Process value/ =TT Upper-limit :f';_’
By 7| set point e plalarm value 1 °
[
2 @ Auto/manual switch . £
2 H-M|PID control only Lower-limit =
= Auto/manual alarm value 1 @
l = ; select addition g
Sp Multi-SP set Alarm value 2 ?;;
7| point setting g
2
M| SP ramp monitor Upper-limit £
alarm value 2 s
£
Heater current value 1 Lower-limit ;
monitor alarmvalue 2 | @
Heater current value 2 Alarm value 3 E
monitor g
3
Leakage current JH| Upper-limit %
value 1 monitor g|alarm value 3 .
£
Leakage current N Lower-limit ;,
value 2 monitor slalarm value 3 | @
:‘: Program start ~| MV monitor
(heating)
% SHER Bemaininlg soak % r-a MV monitor
B 7| time monitor E5z 4| (cooling)
el
Run/stop
\L J
(=2
o bty AR Prosstho ks Prsanelc ey
flashes ) for at least 1 s. less than 1 s.

Communications

Protect Level Setting Level —

The time taken to move to the protect level can Displayed only for models with communications.
be adjusted by changing the "Move to protect level Changes are effective after cycling power or after
time" setting. a software reset.
. N\ N\
] Move to protect level g -1 Protocol setting
(=) D" Displayed only when a password =] PSE:_ .
555 ] is set. Restricts moving to E Switches between
= CompoWay/F (SYSWAY)
protect level.
el and Modbus.
- v Operation/adjustment Communications
B 5 HP-|protection .
EDPH }7-., Restricts di ing and ifying Umt NO'
== menus in
+ & and manual control levels. (CSOYnéR;\)IXVYa)y(/)iW
=g Initial Setting/ ;| Baud rate
R Communications Protection V¥
EEE 1| This prctetc: \emel re|s|r||c|s“
movement to the initial settin B
communications setting, andg Data bits
advanced function setting levels.
C’": Setting change protection
I3 Protects changes to setups by .
operating the front panel keys. StOp bits

Displayed only when a

' Communications
parameter mask is set.

M| parity

Password to move to
protect level
Password setting

Send delay
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

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

_’ Initial Setting Level ¢ Advanced Function Setting Level
—>
Press the [O] Key less than 1 s.
e N ' N\
] Input type \4 1 1
= = - L | Parameter =s]] Additional PV 5 ™ iti
5 E TNTE it ElE VR dlddlltlo al B M}/ € £| Additional MV for
, - B85 ofF Bes orr|display Bms oFF|Stop/error
E Scaling upper limit VIS Number of multi-SP v 25
= 5 1 M uses F - _ MV display B oM Auto/manual
B E OV N 5o pe 1 g o ‘E"‘U 5 ﬁ'”.qd switching function
, - B | foargpen Bos ofF B o] o daition
Scaling lower limit Ve =) =]
B £)/ - {|Eventinput E REL Aytomatic return of 8 FLIRT
Ve oo nonE|@ssignment 1 oo ;er|display mode [
B Decimal point BoE NoNE 9 BEs oFF BE  ofF
: d‘f Fp input type of anal Ve \Z Ve
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| = ¥ ¥l
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

Protect Level

Move to protect level
Displayed only when a
password is set. Restricts
moving to protect level.

00 0000

Operation/adjustment
protection

0o
Py
=
s

Restricts displaying and modifying
menus in operation, adjustment,
and manual control levels.

]
]
07
=)

= o] Initial Setting/
LL PL Communications Protection
1= {| This protect level restricts

00 0000

movement to the initial setting,
communications setting, and
advanced function setting levels.

Setting change protection
Protects changes to setups by
operating the front panel keys.

oooo
g
Ul
o
[an

00
00
07
o
%
l

¥

PMaN
a

Parameter mask enable
Displayed only when a
parameter mask is set.

Password to move to
protect level
Password setting

Operation/Adjustment Protection

The following table shows the relationship between set values and
the range of protection.

Level Set value
0 1 2 3
Operation level PV O O O O
PV/SP © © © O
Other © © x x
Adjustment level © x x x

* When this parameter is set to “0,” parameters are not protected.
 Default setting: 0

©): Can be displayed and changed
O : Can be displayed
x 1 Cannot be displayed and move to other levels not possible

Initial Setting/Communications
Protection

This protect level restricts movement to the initial setting level,
communications setting level and advanced function setting level.

Set |Initial setting level| Communications Advanced
value setting level function setting
level
0 o o o
1 o o x
2 X X X

* Default setting: 1
Q : Move to other levels possible

x : Move to other levels not possible

Setting Change Protection

This protect level protects setup from being changed by operating

the keys on the front panel.

Set value

Description

OFF

Setup can be changed by key operation.

ON

Setup cannot be changed by key operation.
(The protect level, can be changed.)

 Default setting: OFF. The Key indicator will light when ON is set.

OMRON
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Parameter Mask Enable

Use this parameter to turn the parameter mask function ON and
OFF. Setup Support Software is required to use the parameter mask
function.

Setup Support Software: EST2
Password to Move to Protect Level

(Default: 0)

Use this parameter to set the password for moving to protect level.
Set the value by simultaneously pressing the UP Key and LEVEL
Key or the DOWN Key and the LEVEL Key.

The protect level cannot be entered if the password has been
forgotten. Contact OMRON if the password has been forgotten.

To set the password, enter the password in the screen indicating

moving to protect level ( EDFMD"’; ), and then press the MODE Key.

Operation/adjustment protection will be displayed.

(c)Copyright OMRON Corporation 2007 All Rights Reserved.
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

Communications Setting Level

Set the ESCN/E5CN-U/E5EN/E5AN communications specifications
in the communications setting level. For setting communications
parameters, use the ESCN/E5CN-U/E5SEN/E5AN panel.

The communications parameters and their settings are listed in the
following table.

Parameter Displayed | Set (monitor) Set value Default
characters value
Protocol setting ) r - CompoWay/F r
F’SEL LV\}F/MDd (Sysway)/Modbus LW'F
Communica- bons 0to 99 '
tions unit No. U-No |0t 33 !
Baud rate BPS 2/2H/H.B/5.A/ (1.2/2.4/4.8/9.6/19.2/ 95
19.2/384 38.4 (kbits/s) ’
Data bits LEN /8 7/8 (bit) 1
Stop bits SbCE ire 1/2 c
Parity PREY NaNE/EVEN/add |None, even, odd EVEN
tsirir(]ad data wait CAE Mto 99 0to 99 (ms) o0

Before executing communications with the ESCN/E5CN-U/E5EN/
E5AN, set the communications unit No., baud rate, etc., through key
operations as described below. As for other operations, refer to
relevant Operation Manual.

1. Press the LEVEL Key for at least three seconds in the “operation
level” The level moves to the “initial setting level.”

2. Press the LEVEL Key for less than one second. The “initial
setting level” moves to the “communications setting level.”

3. Pressing the MODE Key advances the parameters as shown in
the following figure.

4. Press the UP or DOWN Keys to change the parameter setups.

PCE! | Protocol setting
e CUE Switches between
0 t%7] Compoway/F

¥ (SYSWAY) and Modbus.

H-Na Communications

00 0000)
IOl

ooon|

E=3] | Unit No.
=
= LPE Baud rate Compoway/F
= 95 (SYSV\iAY) only
=

Data bits
=
B Ghik Stop bits

1=

Communications
B EVEN| parity

=

Send wait time
B of

=

00 0000

Set the parameters so that they match the host computer.
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Protocol Setting (F5£1)

Use this parameter to select the communications protocol. Select
from either CompoWay/F (SYSWAY) or Modbus.

Communications Unit No. (1/-Na)

When communicating with the host computer, the unit number must
be set in each Temperature Controller so that the host computer can
identify each Temperature Controller. The number can be set in a
range from 0 to 99 in increments of 1. The default setting is 1. When
using more than one Unit, be careful not to use the same number
twice. Duplicate settings will cause malfunction. This value becomes
valid when the power is turned OFF and ON again.

Baud Rate (5F5)

Use this parameter to set the speed of communications with the host
computer. It can be set to one of the following values; 1.2 (1200 bps),
2.4 (2400 bps), 4.8 (4800 bps), 9.6 (9600 bps), 19.2 (19200 bps),
and 38.4 (38400 bps)

This setting becomes valid when the power is turned OFF and ON
again.

Data Bits (L £ /)

Use this parameter to change the communications data bit length to
7 bits or 8 bits.

Stop Bits (54 k)
Use this parameter to change the communications stop bit to 1 or 2.
Parity (FFEY)

Use this parameter to set the communications parity to None, Even,
or Odd.

Send Data Wait Time (52N F)

Use this parameter to set the send data wait time in increments of 1
ms from 0 to 99 ms. The default setting is 20 ms.
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

H Alarm Delays

Delays can be set for the alarm outputs. ON and OFF delays can be
set separately for alarms 1, 2, and 3. The ON and OFF delays for
alarm 1 function only for the alarm function. If the alarm output 1 is
set to be output as an OR with other alarm functions (i.e., the heater
burnout alarm, HS alarm, or input error output alarm), the delays will
not function for the other alarms. The ON and OFF delays for alarms
1, 2, and 3 also apply to the individual ALM1, ALM2, and ALM3
indicators and to communications status. The alarm ON delays will
also function when power is turned ON or when moving from initial
setting level to operation level (i.e., to software resets). All outputs
will turn OFF and the OFF delays will not function when moving to
the initial setting level or when an alarm is output for a heater burnout
error.

Operation of Alarm ON and OFF Delays

(for an Upper-limit Alarm)

PV4
Alarm hysteresis
Alarm setting
ON delay
set time
Alarm status OFF delay
set time
Alarm Latch = OFF
ON delay set time

N

Alarm will not turn ON.

® The alarm will not turn ON if the time that the alarm is ON is equal
to or less than the ON delay set time. Also, the alarm will not turn
OFF if the time that the alarm is OFF is equal to or less than the
OFF delay set time.

e If an alarm turns OFF and then back ON during the ON delay time,
the time will be remeasured from the last time the alarm turns ON.
Also, if an alarm turns ON and then back OFF during the OFF delay
time, the time will be remeasured from the last time the alarm turns
OFF.

l Loop Break Alarm (LBA)

* With a loop break alarm, there is assumed to be an error in the
control loop if the control deviation (SP - PV) is greater than the
threshold set in the “LBA level” parameter and if the control
deviation is not reduced by at least the value set in the “LBA
detection band” parameter within the LBA detection time.

¢ Loop break alarms are detected at the following times.

}LBA level

Set point

TLBA band }LBA level

LBA band

n
—____”TBAband _\

| | |
| Areawhere LBA | LBAdetection | |BA detection | LBA detection |

! isnotdetected | time time time

@A @ @ 5 A © A ") A
LBA OFF LBA ON LBA OFF LBA ON

(1)

If the control deviation is reduced in the area between 1 and 2 (i.e.,
the set point is approached) and the amount the control deviation is
reduced is at least equal to the LBA band, the loop break alarm will
remain OFF.

The process value is within the LBA level between 3 and 4, and thus
loop break alarms will not be detected. (The loop break alarm will
remain OFF.)

If the process value is outside the LBA level between 4 and 5 and the
control deviation is not reduced by at least the LBA band within the
LBA detection time, the loop break alarm will turn ON.

If the control deviation is reduced in the area between 5 and 6 (i.e.,
the set point is approached) and the amount the control deviation is
reduced is at least equal to the LBA band, the loop break alarm will
turn OFF.

If the control deviation is reduced in the area between 6 and 7 (i.e.,
the set point is approached) and the amount the control deviation is
reduced is less than the LBA band, the loop break alarm will turn
ON.
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e |f the LBA detection time, LBA level, LBA detection band, and PID
settings are not appropriate, alarms may be detected
inappropriately or alarms may not be output when necessary.

* Loop break alarms may be detected if unexpectedly large
disturbances occur continuously and a large deviation does not
decrease.

¢ |f a loop break occurs when the set point is near the ambient
temperature, the temperature deviation in a steady state may be
less than the LBA level, preventing detection of the loop break.

« If the set point is so high or low that it cannot be reached even with
a saturated manipulated variable, a temperature deviation may
remain even in a steady state and a loop break may be detected.

¢ Detection in not possible if a fault occurs that causes an increase in
temperature while control is being applied to increase the
temperature (e.g., an SSR short-circuit fault).

* Detection in not possible if a fault occurs that causes a decrease in
temperature while control is being applied to decrease the
temperature (e.g., a heater burnout fault).

(c)Copyright OMRON Corporation 2007 All Rights Reserved.
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

Parameters Related to Loop Break
Alarms

Parameter | Symbol Setting range Remarks
name

LBA LBA 0 to0 9999 (s) Setting 0 disables

detection the LBA function.

time

LBA Level

» Set the control deviation when the control loop is working properly.

¢ The default is 8.0 (°C/°F) for Controllers with Thermocouple/
Resistance Thermometer Multi-Inputs and 10.00% FS for
Controllers with Analog Inputs.

LBA Band

LBA level |LbAL Controllers with 0.11t0999.9 |Default: 8.0 (°C/°F)

Thermocouple/ (°C/°F)

Resistance (See note.)

Thermometer

Multi-inputs

Controllers with 0.01t099.99 |Default: 10.00% FS
Analog Inputs (%FS)

LBA band |LhAk Controllers with 0.0t0 999.9 |Default: 3.0 (°C/°F)

Thermocouple/ (°C/°F)

Resistance (See note.)

Thermometer

Multi-inputs

Controllers with 0.00t099.99 | Default: 0.20% FS
Analog Inputs (%FS)

Note: Set “none” as the unit for analog inputs.

¢ A loop break alarm can be output by setting the alarm 1 type to 12
(LBA).

* The ALM1 indicator will light when a loop break is detected.

* Loop breaks are not detected during SP ramp operation.

* Loop breaks are not detected during auto-tuning, manual
operation, or while stopped.

e If the alarm 1 latch is set to ON, the latch will be effective for the
loop break alarm.

Automatically Setting the LBA
Detection Time

e The LBA detection time is automatically set by auto-tuning.
(It is not set automatically, however, for heating/cooling control.)
« If the optimum LBA detection time is not obtained by auto-tuning,
set the “LBA detection time” parameter (advance function setting
level).

Determining the LBA Detection Time

To manually set the LBA detection time, set the “LBA detection time”
parameter to twice the LBA reference time given below.

1. Set the output to the maximum value.

2. Measure the time required for the width of change in the input to
reach the LBA band.

Temperature
b
PV
Measurement time Tm
LBA band
MV = 100%
Time

| LBA detection time = Tm x 2|

3. Set the “LBA detection time” parameter to two times the
measured time.

OMRON
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* There is assumed to be an error in the control loop if the control
deviation is greater than the threshold set in the “LBA level”
parameter and if the control deviation does not change by at least
the value set in the “LBA band” parameter.

* The default is 3.0 (°C/°F) for Controllers with Thermocouple/
Resistance Thermometer Multi-Inputs and 0.20% FS for
Controllers with Analog Inputs.

(c)Copyright OMRON Corporation 2007 All Rights Reserved.

35



Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

H Manual Operation Control Function

¢ The manipulated variable can be set in manual mode if the “PV/
MV” parameter is displayed in the manual control level. The final
MV used in automatic mode will be used as the initial manual MV
when moving from automatic mode to manual mode. In manual
mode, the change value will be fixed immediately and reflected in
the actual MV.

¢ The automatic display return function will not operate in manual
mode.

¢ Balanceless-bumpless operation will be performed for the MV
when switching from manual operation to automatic operation.
(See note.)

* If a power interruption occurs during manual operation, manual
operation will be restarted when power is restored using the same
MV as when power was interrupted.

¢ Switching between automatic and manual operation is possible for
a maximum of one million times.

e Manual operation can be used only for PID control.
Note: In balanceless-bumpless operation, the MV before switching is
used initially after the switch and then gradually changed to

achieve the proper value after switch to prevent radical
changes in the MV after switching operation.

The overall manual operation is illustrated in the following figure.

MV (%)

y Balanceless-bumpless

SV

0 » Time

A A A
MV switched OFF ON
Manual |

Power
(Automati)————
Related Displays and Parameters

interrupted

Parameter [Symbol| Level Remarks
name

PV/MV Manual |-5.0t0 105.0 (heating/cooling

(manual MV) Control control: —105.0 to 105.0)
Level

Auto/manual A-M Operation |Switches between automatic

switch Level and manual modes.

Auto/manual AMA4  |Advanced |Enables switching between

select addition Function |automatic and manual
Setting modes.
Level
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Moving to the Manual Control Level

¢ When the LEVEL Key is pressed for at least 3 seconds in the
operation level's auto/manual switching display, the manual mode
will be entered and the manual control level will be displayed. It is
not possible to move to any displays except for the “PV/MV”
parameter during manual operation. Press the LEVEL Key for at
least one section from the “PV/MV” display in manual control level
to return to automatic mode and display the top parameter in the
operation level.

Operation Level

|
I | 2 ]
' BT 7l q
Press [O] key for at least 1 s. B L _lpv
! HH5
e
|
' B® g
= C J|pvisp
! =
N _M_arluElI1Control Level : l
| | |
BT -] ! ! N
N s S R PO
B egl BRSO e
Press (O] key for
o P_W_M_V_ ! atleast1s. | l
Note: A-M display !
flashes forat | E IM - L-“L-' )
least 1 s. VBT A Muiti-sP
! 855 o
e
[ '
! 1
|
|

e If an event input is set to “MANU” (auto/manual), the “auto/manual
switch” parameter will not be displayed. Use the event input to
switch between automatic and manual modes.

Auto/Manual Select Addition

The “auto/manual select addition” parameter must be set to ON in
the advance function setting level before it is possible to move to
manual mode. The default is aF F.

Note: 1. Priority of Manual MV and Other Functions
Even when operation is stopped, the manual MV is given
priority.
Auto-tuning and self-tuning will stop when manual mode is
entered.

2. Manual MV and SP Ramp

If operating, the SP ramp function will continue even when
manual mode is entered.
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Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

B Transfer Output Function

If a control output is a linear current output it can be used as a transfer output. To use the transfer output, set the “transfer output type” parameter

to any setting other than OFF.

(When the “transfer output type” parameter is set to any setting other than OFF, the “transfer output upper limit” and “transfer output lower limit”

parameters will be enabled.)

Transfer Output Type

Transfer output type | Symbol Setting range
OFF (See note 1.) ofF ---
Set point 5F SP lower limit to SP upper limit

Set point during SP |5F-M | SP lower limit to SP upper limit
ramp
PV Py Sensor setting range lower limit to

Sensor setting range upper limit or
Scaling lower limit to Scaling upper
limit

MV monitor (heating)

=z
pu4

=

-5.0 to 105.0 (heating/cooling
control: 0.0 to 105.0) (See note 2.)

MV monitor (cooling)

M/
iy

~

0.0 to 105.0 (See note 2.)

Note: 1. The default is OFF. If the transfer type is set to OFF, the item
assigned in the “control output 1 assignment” parameter will
be output on control output 1.
2. The difference between the transfer output value and the
linear current output value is illustrated in the following

figure.

If the linear output is used as the transfer output when the
linear current output type is set to 4 to 20 mA, 4.0 mA will be
output for 0% and 20.0 mA will be output for 100%.

When a linear output is used for the control output, 3.7 mA
is output for 0% and 20.3 mA is output for 100% when the
control output for heating is selected to ensure that the
control object is controlled at 0% and 100%.

Output current (mA)
b

205) Pi¢ — Transfer output value
,/ === Control output
’l
'l
’l
I”

4y’

37(
> MV (%)
0 100

(The above graph is for when the linear current output type is set to 4 to 20 mA.)

OMRON

http.//www.ia.omron.com/

Transfer Scaling

* Reverse scaling is possible by setting the “transfer output lower
limit” parameter larger than the “transfer output upper limit”
parameter. If the “transfer output lower limit” and “transfer output
upper limit” parameters are set to the same value when 4 to 20 mA
is set, the transfer output will be output continuously at 0% (4 mA).

e If the SP, SP during SP ramp, or PV is selected, the “transfer output
lower limit” and “transfer output upper limit” parameters will be
forcibly initialized to the respective upper and lower setting limits for
changes in the upper and lower limits of the SP limiter and the
temperature unit.

If the MV for heating or MV for cooling is selected, the “transfer
output lower limit” and “transfer output upper limit” parameters will
be initialized to 100.0 and 0.0, respectively, when a switch is made
between standard control and heating/cooling control using the
“standard or heating/cooling” parameter.

e The output current when the linear current type is set to 4 to 20 mA,
the transfer output upper limit is set to 90.0, and the transfer output
lower limit is set to 10.0 is shown in the following graph.

¢ For scaling from 0.0% to 100.0%, the output for —5.0 to 0.0 will be
the same value as for 0.0%, and the output for 100.0 to 105.0 will
be the same value as for 100.0%

Output current (mA)

20
4
> MV (%)
0 10 90 100
Transfer output Transfer output
lower limit upper limit

(The above graph is for when the linear current output type is set to 4 to 20 mA.)
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previous models of the E5CN/E5CN-U/E5EN/E5AN.

H Simple Program Function

* The simple program function can be used for the following type of

control.
SP
Set point Wait band
P - Wait band
PV
h .
RSET — STRT Soak time — Eng glust’:)l:ty
Select either
STOP or RUN.

¢ The program will start when the “program start” parameter is
changed from RSET to STRT. END will be displayed on the No. 2

display and the output assigned as the program end output will turn

ON after the time set in the “soak time” parameter has expired in
the wait band. The “program pattern” parameter can be used to

select moving to STOP mode or continuing operation in RUN mode

after the program ends.

Parameters Related to the Simple Program Function

Parameter name Symbol Set (monitor) values Unit Display level
Program pattern FERN  |OFF, STOP, CONT Initial setting level
Program start PRSE  |RSET, STRT Operation level
Soak time SaAl 1 t0 9999 min or h Adjustment level
Soak time unit t£-U m (minutes)/h (hours) Advanced function setting level
Wait band wt-b  |OFF or 0.1 t0 999.9 (See note 2.) [°C or °F (See notes 1 and 2.) |Adjustment level

Soak time remain monitor

SHER

0 to 9999

min or h

Operation level

Note: 1. Set for Controllers with Thermocouple/Resistance Thermometer Multi-inputs. Set “none” as the unit for Controllers with Analog Inputs.
2. The setting unit of the “wait band” parameter is %FS for Controllers with Analog Inputs and the setting range is OFF or 0.01 to 99.99.

OMRON
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Error Displays (Troubleshooting

Refer to E5CN/E5CN-U/E5EN/E5AN/E5GN Operation for
previous models of the E5CN/E5CN-U/E5EN/E5AN.

When an error occurs, an error code will be displayed on the No. 1 display. Check the contents of an error and take appropriate countermeasures.

No.1 display

Contents

Countermeasure

Output status
Control output | Alarm output
S ERR (S.ERR) Input error Check that the input wiring is correct, that there is no disconnection or |OFF Treated as an

(See note 2.)

(See note 2.) |short-circuit, and that the input type is correct. (Thermocouple input (See note 3.) |abnormal
short-circuits cannot be detected.) temperature
ElE) Memory error |Reset the power. If the display does not change, replacement is neces- | OFF OFF
sary. If the error is removed, it is possible that the original error was
H EF’F’ (H.ERR) HB error caused by noise. Check that there are no possible sources of noise. OFF OFF

(See note 3.)

Note 1. If the input is within the range for which control is possible but outside the displayable range (-1999 (—199.9) to 9999 (999.9)), [2222 will
be displayed if the value is less than —1999 (-199.9), and will be displayed if it is greater than 9999 (999.9). Control output and
alarm output will operate normally for either of these displays. Refer to the ESCN/E5CN-U/E5AN/E5EN Digital Temperature Controller Us-
er’s Manual (Cat. No. H134) for details on the ranges for which control is possible.

2. These errors are displayed only when the Controller is set to display the present value or the present value and the set value. They are not
displayed in other statuses.

3. If a manual MV, MV at stop, or MV at error is set, output will be performed according to the setting.

Troubleshooting

Check the points in the following table if the temperature does not rise, outputs do not turn ON, or there are large discrepancies in the temperature.

Problem

Items to check and probable cause

Countermeasure

The temperature does not rise.
Outputs do not turn ON.

1. Has control stopped? If the STOP indicator is lit,
control has stopped.

Set FLIN/SEaP to FLN in the operation level. The STOP
indicator will turn OFF.

2. Is control set to forward operation? Control must be
set to reverse operation for heating control.

Set control operation aRfEY to reverse operation af -7 in
the initial setting level.

3. Are the OUT indicators for control output lit or
flashing? If the control output is not current output,
the OUT indicators turn ON in synchronization with
the output.

If the OUT indicators do not light at all, check items 1
and 2. If the OUT indicators are continuously lit, check
connections to sensors, heaters, and other peripheral
devices.

4. If PID control is used, it is possible that the PID
constants are unsuitable.

If possible, obtain the PID constants using auto-tuning.
(Autotuning uses 100% output with respect to the load,
and so overshooting may occur.)

There are large discrepancies
in the temperature.

1. Is the correct type of sensor used?

After checking the sensor type, check the setting for

input type (CN-E) in the initial setting level.

2. Are input offset values used?

Check the settings for input offset (CN5) in the
adjustment level. To display the temperature as
measured by the sensor, set the input offset to 0.0.

3. Is a compensating conductor used to extend the
thermocouple connection?

Be sure to use a compensating conductor that is
suitable for the sensor used.

4. |s the sensor separated by a long distance? Is the
insertion length short?

Check the installation location of the sensor with
respect to the measured object. The sensor’s insertion
length must be at least 20 times the diameter of the
protective tubing.

Checking Temperature Controller input:
e Thermocouple:

Short the input terminals to display the room temperature.

¢ Platinum Resistance Thermometer:

Connect a resistance to the input terminals and check the display.

Connect 100 Q to A-B and short B-B: 0°C
Connect 140 Q to A-B and short B-B: Approx. 100°C

OMRON
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Returning Internal Parameters to Their Defaults

Perform this procedure to return all settings to their initial states

For details, refer to Parameters on page 29.

Initialize the settings in the advanced function setting level. To enter the advanced function setting level, initial setting/communications protection
must be released in the protect level.
1. Releasing Protection
Enter the protect level. Set the Initial Setting Communications Protection parameter to 0.
2. Entering the Advanced Function Setting Level
Enter the advanced function setting level (top display: _ N k). Set the bottom display to FALE. After a few seconds initialization will be
completed and it will return to OFF automatically.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

In the interest of product improvement, specifications are subject to change without notice.
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Safety Precautions for All Temperature Controllers

Refer to the precautions of individual product for more specific details.

| A\ Warning

Operating Environment Precautions

The following products contain lithium batteries. Do not
disassemble, deform under pressure, heat to over
100°C, or incinerate these products. The lithium bat-
tery may ignite or explode. Applicable models: E5ZE,
E5LD, and E5LC.

A\

/\ Caution

Do not touch any of the terminals while the power is
being supplied. Doing so may result in electric shock.

Do not allow pieces of metal or wire cuttings to get
inside the Temperature Controller. Doing so may
result in electric shock, fire, or malfunction.

Do not attempt to disassemble, repair, or modify the
Temperature Controller. Any attempt to do so may
result in electric shock, fire, or malfunction.

Do not use the Temperature Controller in locations
subject to flammable or explosive gases. Doing so
may result in an explosion.

The switching capacity and switching conditions will
significantly affect the longevity of the output relays.
Use the Temperature Controller within the rated load,
and do not use the Temperature Controller beyond the
number of operations specified under electrical life.
Using the Temperature Controller beyond its electrical
life may result in contact welding or burning.

Use Temperature Controller settings that are
appropriate for the controlled system. Failure to do so
may cause unexpected operation resulting in damage
to equipment or personal injury

Prepare a circuit with an overheating prevention alarm
and implement other safety measures to ensure safe
operation in the event of a malfunction. Loss of
operational control due to malfunction may result in a
serious accident.

Tighten the terminal screws to the following
torque:
M3.5 screws: 0.74 to 0.90 N-m
M3 screws: 0.40 to 0.56 N-m
E5GN: Terminals 1 to 6: 0.23 to 0.25 N-m
Terminals 7 to 9: 0.12t0 0.14 N-m

Failure to tighten terminal screws to the correct torque
may result in fire or malfunction.

Make sure there will be no adverse affects from the
device connected to the Temperature Controller
before using the hardware test mode. Devices
connected to the Temperature Controller may reach a
dangerous state during the test.

S & 9 D> Ok

1. Do not use the Temperature Controller in the following locations:
Locations exposed to radiated heat from heating devices
Locations subject to exposure to water or oil

Locations subject to direct sunlight

Locations subject to dust or corrosive gases (in particular,

sulfide gas and ammonia gas)

* Locations subject to severe changes in temperature
* Locations subject to icing or condensation
* Locations subject to excessive shock or vibration

2. Use and store the Temperature Controller within the rated
temperature or humidity range specified for each model.
When two or more Temperature Controllers are mounted hor-
izontally close to each other or vertically next to one another,
the internal temperature will increase due to the heat they
radiate and the service life of the products will decrease. In
such cases, forced cooling by fans or other means of air ven-
tilation will be required to cool down the Temperature Con-
trollers.

3. Allow enough space around the Temperature Controller to
ensure proper heat dissipation. Do no block the ventilating
holes.

4. Be sure to wire properly with correct polarity of terminals.

5. To wire the E5AN, E5EN, or E5CN using crimp terminals, use
crimp terminals designed for M3.5 screws and with a width of

7.2 mm max.
e
7.2 mm max.
'

6. When wiring the E5GN, use a cable gauge of AWG24
(0.205 mm?) to AWG14 (2.081 mm?) for terminals 1 to 6, and
use a cable gauge of AWG28 (0.081 mm?) to AWG22
(0.326 mm?) for terminals 7 to 9. The exposed current-carry-
ing part to be inserted into terminals must be 5 to 6 mm.

7. After wiring is completed, do not pull on or bend a terminal
block lead wire with a force of 30 N or higher.

8. Do not connect anything to unused terminals.

9. Make sure that the power supply voltages and loads are
within specification and rating ranges before using the Tem-
perature Controller.

10. To avoid inductive noise, keep the wiring for the Temperature
Controller's terminal board away from power cables carrying
high voltages or large currents. Also, do not wire power lines
together with or parallel to Temperature Controller wiring.
Using shielded cables to separate pipes and ducts is recom-
mended.

Attach surge absorbers or noise filters to peripheral devices
that generate noise (e.g., motors, transformers, solenoids,
magnetic coils, or other equipment that has an inductance
element). If using a noise filter with the power supply, be sure
to confirm the voltage and the current, and then mount the
power supply as near as possible to the Temperature Con-
troller.

Set up the Temperature Controller, along with its power sup-
ply, as far away as possible from devices that generate
strong, high-frequency waves, such as high-frequency weld-
ers and high-frequency machines, and from devices that gen-
erate surges.

11. Make sure that the rated voltage is attained within two sec-
onds of turning the power ON.

12. Allow at least 30 seconds for the Temperature Controller to
warm up.

13. When using 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 Tem-
perature Controller before turning ON power for the load,
self-tuning will not be performed properly and optimum con-
trol will not be achieved.

OMRON
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14.1n order that power can be turned OFF in an emergency by
the person operating the Temperature Controller, install the
appropriate switches and circuit breakers, and label them
accordingly.

15. Turn OFF the power before drawing out the Temperature
Controller body. Do not touch or apply excessive force to the
terminals or electronic parts. When inserting the body, make
sure that electronic parts do not come in contact with the
case.

16. When the terminal block for the E5GN is detached, do not
touch or apply excessive force to any electronic parts.

17.Use alcohol to clean the Temperature Controller. Do not use
thinner or other solvent-based substances.

18. Inverters with an output frequency of 50/60 Hz are available,
but they may cause the internal temperature of Temperature
Controller to rise, possibly resulting in smoke or burning. Do
not use an inverter output to supply power to a Temperature
Controller.

OMRON
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Precautions for Correct Use

@ Service Life

1. Use the Temperature Controller within the specified temperature
and humidity ranges. If the product is installed inside a control
panel, the temperature around the Temperature Controller and
not the temperature around the control panel must be kept within
the specified temperature range.

2. The service life of electronic devices such as Temperature
Controllers is determined not only by the number of switching
operations performed by the relay, but also by the service life
of the internal electronic components. The service life of
these components depends on the ambient temperature: it
will be shorter if the ambient temperature is high and longer if
the ambient temperature is low. For this reason, the service
life of the product can be extended by keeping the internal
temperature of the Temperature Controller low.

3. If several Temperature Controllers are mounted side-by-side
or are arranged vertically, the heat generated by them may
cause the internal temperature of the products to rise, thus
reducing their service life. To prevent this, take steps to
ensure that the Temperature Controllers are cooled, such as
installing fans. When providing forced cooling, however, be
careful not to cool down the terminal sections alone to avoid
measurement errors.

@ Measurement Accuracy

1. When extending the lead wires for thermocouples, use a com-
pensating conductor appropriate for the type of thermocouple
use.

2. When extending the lead wires for platinum resistance ther-
mometers, use lead wires with low resistance, and make the
resistance in the 3 lead wires equal.

3. The type of Temperature Sensor and the input type for the
Temperature Controller must be set the same.

4. There are two types of platinum resistance thermometers: Pt
and JPt. Accurate measurement will not be possible if the
input type for the Temperature Sensor is not set correctly.

5. Mount the Temperature Controller horizontally.

6. If significant errors occur, check to see if the input shift has
been set correctly.

@ Waterproofing

Sections without any specification on their degree of protection or
those with IPLI0 specifications are not waterproof.

@ EN/IEC Compliance

Installing the following fuse in the power supply terminal block is rec-
ommended if the Temperature Controller is used in applications
requiring EN/IEC compliance.

Recommended fuse: A T2A, 250-VAC, time lag fuse with low break-
ing capacity

@ Operating Precautions

1. It takes approximately five seconds for the outputs to turn ON
from the moment the power is turned ON. Due consideration
must be given to this time when incorporating Temperature Con-
trollers in a sequence circuit.

2. When using the self-tuning capability of the E5[CIN, E5[IK, or
E5[1J, supply power to the load (e.g., heater) at the same
time as or before supplying power to the Temperature Con-
troller. 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 in
this case.)

3. The reception of the Temperature Controller may be affected
if it is used close to radios, television sets or wireless
devices.

(c)Copyright OMRON Corporation 2007 All Rights Reserved.
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Parameter Displays

The following displays are use to represent the characters for parameter names on the Temperature Controller.
@ Seven-segment Digital Display

I _ - _l Z [ - Il - - Il ) - _ - Il Il _ C _ [N Il = Il -
[N [N L [} L ) L 1 L - L [N [N [N [ | ) ) [ (N [N - [N ) -
A BI[C DEFG/HI|JKILIMNOPQRIS TIUVWX|Y|Z
@ Eleven-segment Digital Display
Al dEFILIHI Ol LMIN PG RIS EL VN XYY,
A/ B/ CDIE FIGIH/I|J KILIMINJOIPQR|SI T UVW|X|Y Z
ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
In the interest of product improvement, specifications are subject to change without notice.
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Read and Understand This Catalog

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

comments.
Warranty and Limitations of Liability
WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a period of one year (or other period if
specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-INFRINGEMENT, MERCHANTABILITY, OR
FITNESS FOR PARTICULAR PURPOSE OF THE PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE
HAS DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. OMRON DISCLAIMS ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS, OR COMMERCIAL
LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR
STRICT LIABILITY.

In no event shall responsibility of OMRON for any act exceed the individual price of the product on which liability is asserted.
IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS 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 OR REPAIR.

Application Considerations

SUITABILITY FOR USE
OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the combination of products in the customer's
application or use of the product.

At the customer's request, OMRON will provide applicable third party certification documents identifying ratings and limitations of use that apply to the
products. This information by itself is not sufficient for a complete determination of the suitability of the products in combination with the end product,
machine, system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not intended to be an exhaustive list of all possible
uses of the products, nor is it intended to imply that the uses listed may be suitable for the products:

» OQutdoor use, uses involving potential chemical contamination or electrical interference, or conditions or uses not described in this catalog.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical equipment, amusement machines, vehicles, safety
equipment, and installations subject to separate industry or government regulations.

 Systems, machines, and equipment that could present a risk to life or property.
Please know and observe all prohibitions of use applicable to the products.
NEVER USE THE PRODUCTS 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 IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

Disclaimers

CHANGE IN SPECIFICATIONS
Product specifications and accessories may be changed at any time based on improvements and other reasons.

It is our practice to change model numbers when published ratings or features are changed, or when significant construction changes are made.
However, some specifications of the product may be changed without any notice. When in doubt, special model numbers may be assigned to fix
or establish key specifications for your application on your request. Please consult with your OMRON representative at any time to confirm actual
specifications of purchased product.

DIMENSIONS AND WEIGHTS
Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when tolerances are shown.

ERRORS AND OMISSIONS
The information in this catalog has been carefully checked and is believed to be accurate; however, no responsibility is assumed for clerical,
typographical, or proofreading errors, or omissions.

PERFORMANCE DATA

Performance data given in this catalog is provided as a guide for the user in determining suitability and does not constitute a warranty. It may represent
the result of OMRON'’s test conditions, and the users must correlate it to actual application requirements. Actual performance is subject to the OMRON
Warranty and Limitations of Liability.

PROGRAMMABLE PRODUCTS
OMRON shall not be responsible for the user's programming of a programmable product, or any consequence thereof.

COPYRIGHT AND COPY PERMISSION
This catalog shall not be copied for sales or promotions without permission.

This catalog is protected by copyright and is intended solely for use in conjunction with the product. Please notify us before copying or reproducing this
catalog in any manner, for any other purpose. If copying or transmitting this catalog to another, please copy or transmit it in its entirety.
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