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� Temperature unit

�How to use keys

� (level) key

� (mode) key

� (up) key

� (down) key

� + key 
combination
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1.2 I/O Configuration and Main Functions

� I/O configuration

� E5CN

*HBA
CT input

SP input from external 
digital switch function and
Run/Stop function

Controller

Control output 1

Control output 2

Heating and
cooling

Standard

Alarm 2

Alarm 1

HBA

Input error

Alarm output 2

Alarm output 1

OUT1

OUT2

ALM2

ALM1

HB

Temperature input/
analog input

Event input 2ch

Communications
function

Control output 1

*

*

“*” marked items are options.
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�Main functions

� Input sensor
types

� Control output

� Alarms

� Control
adjustment

� Event input

� HBA

� Communications
function
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1.3 How Setup Levels Are Configured and Operating
the Keys on the Front Panel
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Password input 
set value “1201”

Advanced 
function setting level

Calibration level

Password input 
set value “-169”

Control stops.

Initial setting level

Less than
1 second

key

key

Commu-
nications 
setting level

The PV display flashes after one second.

Power ON

Operation level

1 second min.
+ key

Protect level

Control in progress

Control stopped

Adjustment level

Less than
1 second

key

1 second min.
key

1 second min.
key

3 seconds  min.key

Note :
Communications setting level is displayed
when the optional communication unit
E53-CNH03 is mounted.

3 seconds min.
+ key

The PV display 
flashes

+ key

Control in 
Progress Control Stopped

Protect level � -

Operation level � -

Adjustment level � -

Initial setting level - �

Advanced function setting level - �

Calibration level - �

Communications setting level - �
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� Protect level

� Operation level

� Adjustment level

� Initial setting
level

� Advanced
function setting
level

� Communications
setting level

� Calibration level
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1.4 Communications Function
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Parameter Displayed
Characters Set (monitor) Value Settings Default Unit

Communications unit No. 0 to 99 1 None

Baud rate 1.2, 2.4, 4.8, 9.6, 19.2 . . . . ., , , , 9.6 kbps

Data bit 7, 8 7 bit

Stop bit 1, 2 2 bit

Parity None, even, odd , , Even None

� Setting up
communications
data
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2.1 Installation

�Dimensions
� E5CN �!������� 

� Terminal cover (sold separately E53-COV10)
� The E5CN-�-500 is provided with a terminal cover.
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�Setting up the option units
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� Option units
Name Model Function

Communications unit E53-CNH03 Communications (RS-485)

Event input unit E53-CNHB Event input
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� Assembling the unit

Regular flat blade
screwdriver 
(units: mm)
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�Mounting
Terminal cover
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� How to attach the
E5CN on the
panel

� How to attach the
terminal cover
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2.2 Wiring Terminals

��

�������������
Voltage output/relay 
output/Current output Control output 1

Analog input

Two input power supplies are available: 100 to 240 VAC or 24 VDC.

Alarm output

ALM1/heater 
           burnout/Input error

Input power supply

��������������

ALM2/
Control output2

1

2
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13

14

15

6
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13

14

15

11
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15

EV1

EV2

CT CT

RS–485

B(+)

A(–)

Do not 
use

E5CN

-

+
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+

-

+

A

B

B

Pt
TC

E53-CNHB E53-CNH03

EV2

EV1
-
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7.2 mm max.
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Input power supply E5CN

100 to 240 VAC, 50/60 Hz 7VA

24 VAC, 50/60 Hz 4VA

24 VDC (no polarity) 3W
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Analog 
input

Thermocouple Platinum resistance 
thermometer
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�Terminal
arrangement

�Precautions
when wiring

�Wiring
� Power supply

� Input
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Voltage

Temperature 
controller

Relay
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Output type Specifications

Relay 250 VAC, 3A (resistive load), electrical life: 100,000 operations

Voltage (PNP) PNP type, 12 VDC, 21 mA (with short-circuit protection)

Current 4 to 20mA DC, load : 600Ω max., resolution : approx. 2,600
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2.3 Requests at Installation
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�To ensure 
prolonged use

�To reduce the 
influence of noise
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3.1 Initial Setup Examples
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� Typical example 2
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3.2 Setting the Input Type
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Input type Name Set
Value Input Temperature Setup Range

Platinum resistance Platinum Pt100 0 -200 to 850 (�C) / -300 to 1500 (�F)
thermometer input resistance 1 -199.9 to 500.0 (�C) / -199.9 to 900.0 (�F)
type thermometer

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)

Input type Name Set
Value Input Temperature Setup Range

Thermocouple input � �!
�����"� K 0 -200 to 1300 (�C) / -300 to 2300 (�F)
type

�

1 -20.0 to 500.0 (�C) / 0.0 to 900.0 (�F)
J 2 -100 to 850 (�C) / -100 to 1500 (�F)

3 -20 to 400.0 (�C) / 0.0 to 750.0 (�F)
T 4 -200 to 400 (�C) / -300 to 700 (�F)

17 -199.9 to 400.0 (�C) / -199.9 to 700.0 (�F)
E 5 0 to 600 (�C) / 0 to 1100 (�F)
L 6 -100 to 850 (�C) / -100 to 1500 (�F)
U 7 -200 to 400 (�C) / -300 to 700 (�F)

18 -199.9 to 400.0 (�C) / -199.9 to 700.0 (�F)
N 8 -200 to 1300 (�C) / -300 to 2300 (�F)
R 9 0 to 1700 (�C) / 0 to 3000 (�F)
S 10 0 to 1700 (�C) / 0 to 3000 (�F)
B 11 100 to 1800 (�C) / 300 to 3200 (�F)

Non-contact 10 to 70�C 12 0 to 90 (�C) / 0 to 190 (�F)
temperature 60 to 120�C 13 0 to 120 (�C) / 0 to 240 (�F)
sensor

115 to 165�C 14 0 to 165 (�C) / 0 to 320 (�F)ES1A
160 to 260�C 15 0 to 260 (�C) / 0 to 500 (�F)

Analog input 0 to 50mV 16 One of the following ranges depending on
the results of scaling:
-1999 to 9999, -199.9 to 999.9,
-19.99 to 99.99, -1.999 to 9.999

Operation Procedure

Operation level

Input type
Initial setting level
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3.3 Selecting �C/�F
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Selecting �C/�F
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Operation Procedure

Operation level

Input type
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3.4 Selecting PID Control or ON/OFF Control
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3.5 Setting Output Specifications
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Operation Procedure
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Input type
Initial setting level

Temperature unit
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operation
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3.6 Setting the SP
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3.7 Executing ON/OFF Control
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Symbol Parameter Name: Level Description
Standard/heating and cooling:

Initial setting level
For specifying control method

PID / ON/OFF: 
Initial setting level

For specifying control method

Direct/reverse operation: 
Initial setting level

For specifying control method

Dead band: 
Adjustment level

Heating and cooling control

Cooling coefficient: 
Adjustment level

Heating and cooling control

Hysteresis (OUT1): 
Adjustment level

ON/OFF control

Hysteresis (OUT2): 
Adjustment level

ON/OFF control

�ON/OFF Control

� Hysteresis

� 3-position
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Parameters
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3.8 Determining PID Constants (AT, ST, manual setup)
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At Start of Program Execution When Set Point Is Changed
1. The set point at the start of program execu-

tion differs from the set point (See Note 1)
when the previous SRT was executed.

2. The difference between the temperature at
start of program execution is larger than
(current proportional band�1.27+4�C) or
the (ST stable range) whichever is larger.

3. The temperature at the start of program
execution is smaller than the set point 
during reverse operation, and is larger than
the set point during direct operation.

4. No reset from input error

1. The new set point differs from the set point
(See Note 1) used when the previous SRT
was executed.

2. The set point change width is larger than (cur-
rent proportional band�1.27+4�C) or the (ST
stable range) whichever is larger.

3. During reverse operation, the new set point
is larger than the set point before the
change; and during direct operation, the
new set point is smaller than the set point
before the change.

4. The temperature is in a stable state (See
Note 2). (An equilibrium state is acceptable
when the output is 0% when the power is
turned ON.)

Note:
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Operation Procedure

Input type
Initial setting level
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�ST start
conditions



8����".=�	
���
����.��������
������ �
���=������$
��$������ �
��������
�E)F��	
���
�

����:�	�����
		
�������
���
�
���
�
��
���
��
�0��������
���������
����'�	
�������

	������$
����
��������
�
���
�
��'
��0

I��
�����
�
�����

E�
��
��������$
���F��
�<����������$�� 

Proportional
Operation

CHAPTER 3   BASIC OPERATION

����

3–16

���������
'����
�������
�	
�����
���
������������������	
�����
��������

���	����������������� ����	��
��0

.��������:
���������2���������������
'����
�����
�7)��0

�6 ����	������E�����
'����
���F��
�
������'��������������� �9���������

E
�$
�	������	��
������������$��F0

�
��
$���
��������$��������E+0AK�
�*
$���
�������$
�	���4��	��
������

�����1�$��F0

�7 �����
�7)������$�
��
� ����������� �9��0

��������$���
��".=�	
���
����	
��'���
��
���������������E"�
�
���
�
�

'
��F��E������
������F��
���E=���$
��$������F��
�
��������������E
�<����

�������$��F0

.��������:
���������2����������E��
�
���
�
��'
��F��
�
�������
�E6)0)F�����

E������
��������F��
�
�������
�E7�)F�
�������E����$
��$������F��
�
���

�����
�E+�F0

�6 "��������� �9����
��
$����
������E
���
��
����$��F��
�����E
�<����

�������$��F0

�7 ����	��E��
�
���
�
��'
��F�'��������������� �9��0

�( "��������� �
�� �9����
����������
�
�������
�E6)0)F0

�+ ����	��E������
��������F�'��������������� �9��0

�� "��������� �
�� �9����
����������
�
�������
�E7�)F0

�/ ����	��E����$
��$������F�'��������������� �9��0

�? "��������� �
�� �9����
����������
�
�������
�E+�F0

�A �
���������
�����E
���
��
����$���F����������� �9��0

�ST stable range

Operation Procedure

ST stable range

Advanced function setting level

�Manual setup

Operation Procedure

AT execute/
cancel

Adjustment level

Proportional
band

Integrated
time

Derivative
time



3.8Determining PID Constants (AT, ST, manual setup)

����

3–17

• When P (proportional band) is adjusted

When P is
increased

Set 
Value

The curve rises gradually, and a long
stable time is achieved, preventing
overshoot.

When P is
decreased

Set 
Value

Overshoot and hunting occur, how-
ever the set point is quickly reached
after which the curve stabilizes.

• When I (integral time) is adjusted

When I is
increased Set 

Value

It takes a long time for the process
value to reach the set point. It takes
time to achieve a stable state, how-
ever there is little overshoot/under-
shoot and hunting.

When I is
decreased

Set 
Value

Overshoot/undershoot and hunting
occur, and the curve rises quickly.

• When D (derivative time) is adjusted

When D is
increased

Set 
Value

Overshoot/undershoot and stable
time are reduced, however, fine hunt-
ing occurs on changes in the curve
itself.

When D is
decreased

Set 
Value

Overshoot/undershoot increase, and
it takes time for the process value to
reach the set point.
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3.9 Alarm Outputs
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Alarm Output Operation
Set

Value Alarm Type When alarm value 
X is positive

When alarm value 
X is negative

0 Alarm function OFF Output OFF

1 Upper- and lower-limit 
(deviation)

ON
OFF

L H

SP
*2

2 Upper-limit (deviation)
X

ON
OFF

SP

ON
OFF

SP

X

3 Lower-limit (deviation)
X

ON
OFF

SP

ON
OFF

SP

X

4 Upper- and lower-limit 
range (deviation)

ON
OFF

SP

L H
*2

5
Upper- and lower-limit 
alarm with standby 
sequence (deviation)

ON
OFF

SP

L H
*2

6
Upper-limit alarm with 
standby sequence 
(deviation)

ON
OFF

SP

X
ON
OFF

SP

X

7
Lower-limit alarm with 
standby sequence
(deviation)

ON
OFF

SP

X
ON
OFF

SP

X

8 Absolute-value upper-limit ON
OFF

0

X
ON
OFF

0

X

9 Absolute-value lower-limit ON
OFF

0

X
ON
OFF

0

X

10 Absolute-value upper-limit
with standby sequence

ON
OFF

0

X
ON
OFF

0

X

11 Absolute-value lower-limit
with standby sequence

ON
OFF

0

X
ON
OFF

0

X
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Operation Procedure

Input type

Alarm 1 type
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Alarm value 1

Initial setting level

Operation level
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3.10 Heater Burnout Alarm (HBA)
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Heater current value monitor: 
Adjustment level

For heater current value monitor

Heater burnout detection: 
Adjustment level

For HBA detection

Heater burnout hysteresis: 
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4.1 Shifting Input Values
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Figure 1  Configuration When Compensating a Non-contact 
Temperature Sensor
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Figure2  1-point Temperature Input Shift
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Figure3  2-point Temperature Input Shift
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4.2 Alarm Hysteresis
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�Standby
sequence

� Restart

�Alarm latch
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Alarm Output Function Output Alarm LCD

Close in ON ON LitClose in
alarm OFF OFF Out

Open in ON OFF LitOpen in
alarm OFF ON Out
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Alarm type: lower-limit alarm with
standby sequence

Alarm value

Alarm

output

Standby sequence
canceled

Alarm hysteresis

Time

ON (closed)

OFF (open)

ON

OFF

PV
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Symbol Parameter : Level Description

�
Alarm 1 to 2 hysteresis: 

Advanced function setting level
Alarm

Standby sequence reset method: 
Advanced function setting level

Alarm

�
Alarm 1 to 2 open in alarm: 

Advanced function setting level
Alarm

���� �
��

�Close in alarm/
open in alarm

� Summary of
alarm operations

Parameters



CHAPTER 4   APPLIED OPERATION

����

4–8

4.3 Setting Scaling Upper and Lower Limits (analog
input)
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Input 
(0 to 50 mV)

Readout 
(humidity)

Upper-limit value (95.0%)

Lower-limit value (10.0%)

0
100%FS

50mV

0mV
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�
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�/ ����	��������	��
���
�����
����
��'����������� 0
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��	
��0

�Analog input
Scaling
upper
limit

Scaling
lower limit

Decimal
point

Operation Procedure

Input type
Initial setting level

Scaling upper 
limit

Scaling lower 
limit

Decimal point
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4.4 Executing Heating and Cooling Control
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Setting Output

Control Method
Direct/reverse 

operation Control output 1 Control output 2

standard control Reverse operation Control output (heat) -

standard control Direct operation Control output (cool) -

Heating and cooling
control Reverse operation Control output (heat) Control output (cool)

Heating and cooling
control Direct operation Control output (cool) Control output (heat)
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Output

Heating side

Dead band: 
dead band width = positive

Cooling side

Set point

Output

Heating side Cooling side

Overlap band: 
dead band width = negative

Set point

PV PV0 0
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�Heating and
cooling control

� Dead band

� Cooling
coefficient
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Output

Control output
1 side P

Set point
Control output 1 side P�0.8

Control output 1 side
P�1.0

Control output 2 side P

Output

Control output 1 side
P�1.0

Set point
Control output 1 side P�1.5

0 0
PV PV

Control output
1 side P Control output 2 side P
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• Setting heating and cooling control
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• Setting dead band
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• Setting cooling coefficient

�

�����	
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����	����F��������E
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�
�������
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�������������
�������)0)6��
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�Setup

Operation Procedure

Standard/heating 
and cooling

Initial setting level

Operation Procedure

Dead band
Adjustment level

Operation Procedure

Cooling 
coefficient

Adjustment level



4.5To Use Event Input

����

4–11

4.5 To Use Event Input
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���7F��
�$
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����$�� 0

Number Setting Event Input Function
of 

Multi-SP
Uses

Event input 
assignment 1

Event input 
assignment 2

Event input 1
function

Event input 2
function

0 NONE or STOP 1” NONE or RUN/STOP switching 1”

1 – (not displayed) NONE or STOP
Multi–SP 2 set points
(set point 0/1 switch-
ing)

NONE or 
RUN/STOP switch-
ing

2 – (not displayed)
Multi–SP 4 set points 

(set point 0/1/2/3 switching)

*1 “STOP (RUN/STOP) switching” can be set only on one of event input assignments 1 or 2. The
event input on the side that is set can be used. The setting on the other side becomes “NONE”.
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�E6F�
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• When “number of multi-SP uses” is set to “1”

Event input 1 Selected Set Point

OFF Set point 0

ON Set point 1

• When “number of multi-SP uses” is set to “2”

Event input 1 Event input 2 Selected Set Point

OFF OFF Set point 0

ON OFF Set point 1

OFF ON Set point 2

ON ON Set point 3

3 �$����������	
��'����������������
���
���$�����������������(���%&

����
�����������������0�����	���$����������>�#>44���������������
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�Setting event 
input

E5CN

11

12

13

EV1 EV2

�How to use 
multi-SP

� When multi-SP is
used by event
input
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Multi-SP Selected Set Point

0 Set point 0

1 Set point 1

2 Set point 2

3 Set point 3

�Setup
• To select set points (0/1/2/3)
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�Setting by key 
operation

Operation Procedure
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E5CN

11
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13

EV1 EV2

PV/SP
Operation level

Input type
Initial setting level

Move to advanced
function setting 
level

Parameter 
initialize

Advanced function setting level

Number of 
multi-SP uses

Number of multi-SP uses setting
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Setting Input Contact State

Event input 1 or 2 ON STOP

Event input 1 or 2 OFF RUN

Note: 8����E���'���
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Number Setting Event Input Function
of 

Multi-SP
Uses

Event input 
assignment 1

Event input 
assignment 2

Event input 1
function

Event input 2
function

NONE STOP NONE
RUN/STOP 
switching

0
STOP NONE

RUN/STOP 
switching NONE

NONE NONE NONE NONE

– (setting data
not displayed) STOP

Multi–SP 2 set points
(set point 0/1 switch-
ing)

RUN/STOP 
switching

1

– (setting data
not displayed) NONE

Multi–SP 2 set points
(set point 0/1 switch-
ing)

NONE or 
RUN/STOP switch-
ing

2
– (setting data
not displayed)

– (setting data
not displayed)

Multi–SP 4 set points 
(set point 0/1/2/3 switching)
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Symbol Parameters : Level Description
Event input 1 assignment: 

Advanced function setting level

Event input 2 assignment: 
Advanced function setting level For event input function

Number of multi-SP uses: 
Advanced function setting level

�Executing run/
stop control

Parameters
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4.6 Setting the SP Upper and Lower Limit Values
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B
�(setting possible)

Setting range

Changed to upper
limit value

Input type changed

Sensor range

Set point limitter

Changed to the 
new upper limit 
value

Set point

B
�

A
�

C

Set point

Set point

Sensor upper- and lower-limit values
Set point Upper- and lower-limit values of the limitter

�(setting impossible)

Symbol Parameters : Level Description

Set point upper limit : Initial setting level For limiting SP setting

Set point lower limit : Initial setting level For limiting SP setting

�Set point limitter

Parameters
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Set point limitter

Sensor range

-200 1300

1000-100

• Setting the set point upper limit
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�( "��������� �
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�
�������
�E6)))F0

• Setting the set point lower limit

��������E�����
�����
���������F��
�
�������
�E�6))F0

�6 ����	��E�����
�����
���������F��������E�����
������������$��F0

�7 "��������� �
�� �9����
����������
�
�������
�E�6))F0

�Setup

Operation Procedure

Input type

Set point 
upper limit

Initial setting level

Operation Procedure

Set point lower
limit



4.7Executing the SP Ramp Function (limiting the SP change rate)

����

4–17

4.7 Executing the SP Ramp Function (limiting the SP
change rate)
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Change point

SP after change

SP before change

SP ramp

SP ramp set value

Time unit of ramp rate (min.)

Time

SP
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�����'�������G�"0

Symbol Parameters : Level Description
MV upper limit : 

Advanced function setting level
For limiting manipulated variable

MV lower limit : 
Advanced function setting level

For limiting manipulated variable

Set point upper limit:
Initial setting level

For limiting SP setting

Set point lower limit:
Initial setting level

For limiting SP setting

SP ramp set value:
Advanced function setting level

For limiting SP change rate

�SP ramp

Parameters
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Time

PV < SP

Set point
SP ramp

Power ON

Time

PV > SP

SP ramp

Set point

Power ON

Same 
change rate

SP SP

PV

PV

K• �:�	���
��
��
��
����������
����
�������������
���"��
��0

K• 8����	
���
�������
�����
��
�����
��
		����������"��
������	��
���������


'���0

� Operation at start

� Restrictions 
during SP ramp 
operation
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4.8 To Move to the Advanced Function Setting Level

.���������
�����������������
�$
�	������	��
������������$��������
��	����
��

�
��	
��
���
$���
����������������$��0��
��
$���
����������������$�����
�

����� ������ 	
�	��� ���� ��
��	��
�� 
������� '�� ���� E��
��	�� ��$��0F� ���

E+0BK!���������J���"�
��	��1�$��F0

�6 "��������� �
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$������F

�
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����$�� 0

�7 ����	
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$����
�������
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���E
���
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�#
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���0
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E
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������������$��F���
������E�����
������������$��0F

“operation/adjust-
ment protection”

Protect level

“initial setting/
communications
protection”

PV/SP
Operation level

Input type
Initial setting level

Move to advanced
function setting
level

Advanced function
setting level
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4.9 Using the Key Protect Level
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�
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�
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Set value
Level

0 1 2 3

PV � � � �

Operation
level

PV/SP �
level

Other � �

Adjustment level � � �

K• 8����������
�
��������������
�E)F���
�
�������
����
����
��	���0

K• =��
�������E)F0

�������
��	����$���������	����
$�������
����������
������������$����	
����

��	
��
�������������$���
���
�$
�	������	��
������������$��0

Set value
Initial

 setting level
Communications

setting level
Advanced function

setting level

0 � � �

1 � � �

2 � � �

K• =��
�������E6F0

�������
��	����$�����
��	�����������
��'�����	�
�����'��
���
���������9���


��������
����
���0

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.)

K• =��
�������E>44F0

�Key protect

� Operation/adjust-
ment protection

: Can be displayed and 
  changed

� : Can be displayed
� : Cannot be displayed 

  and move to other levels
  not possible

� Initial setting/
communications
protection

� : Move to other 
 levels possible

� : Move to other 
  levels not possible

� Setting change
protection
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�Meanings of icons used in this chapter
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�About parameter display
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The control must be
2-PID control.

AT Execute/cancel

Displayed symbol Parameter name Conditions of use

�About the Order in Which Parameters Are Described in This Chapter
"
�
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����������0

Conventions Used in this Chapter

Function

Setting

Monitor

Example 
of use

See
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The settings of protected parameters are not displayed 
and so cannot be modified.

Protect level
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�
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����
��	
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�����
��	��
�
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Page

5-3

5-3

5-3

Power ON

1 second
min.

Operation
level

Adjustment 
levelkey

����!�"�����!�4!���

Protect
level

To move from the operation Level to the protect level, press
the and keys for at least three seconds.

+ key
3 seconds 
min.

+ key
1 second 
min.

Operation/adjustment protection

Initial setting/communications protection

Setting change protection
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Set value
Level

0 1 2 3

PV � � � �

Operation PV/SP �
level

Other � �

Adjustment level � � �

K• "
�
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��	�����������������$
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�E)F0
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�����	
��
�������������$��F�
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Set value
Initial 

setting level
Communications

setting level
Advanced function

setting level

0 � � �

1 � � �

2 � � �

�K��������	�
������
��	��
�

��
������
��������'��9���
���
��
��
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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.)

Protect Level

Function

: Can be displayed and  changed
� : Can be displayed
� : Cannot be displayed and move to

  other levels not possible

Setting

� : Move to other levels possible
� : Move to other levels not 

  possible
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Control in progress

Control stopped

Power ON

Initial setting
level

Commu-
nications
setup level

Operation
level

Adjustment 
level

1 second
min.

key

less than 
1 sec.

key

less than 
1 sec.

key

Control stops

3 seconds min.key

No.1 display flashes.key
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Operation level
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5-5

5-5

5-6

5-6

5-7

5-7

5-8

5-8

5-7

5-8

5-8

5-9

5-9

5-5
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PV The “additional PV display” parameter must
be set to “ON”.
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�������
07������
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Monitor Range Unit
Process

Value
Input range lower limit -10%FS to input range upper limit +10%FS
Scaling lower limit -10%FS to scaling upper limit +10%FS EU
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�KI��
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PV/SP
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Monitor Range Unit
Process

Value
Input range lower limit -10%FS to input range upper limit +10%FS
Scaling lower limit -10%FS to scaling upper limit +10%FS EU

Set Point Set point lower limit to set point upper limit EU

������	��
���
�����
����
���������������
����������	��������
�0

I������
�����"C��
�
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Multi-SP (set point 0 to 3) The “multi-SP uses” parameter must be set to
“ON”.
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Operation Level

Function

Monitor

See

Function

Monitor

See

Function
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Set point during SP ramp The “SP ramp set value” parameter must not
be set to “OFF”.
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Monitor Range Unit

SP: Set point lower limit to set point upper limit EU
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Heater current value
monitor

The “heater burnout” parameter must be set
to “ON”.
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Monitor Range Unit

0.0 to 55.0 A
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Operation Level

Function

Monitor

See

Function

Monitor

See



����

5–7

Run/Stop The run/stop function must not be set to event
input assignments 1 and 2.
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Alarm value 1

Alarm value 2

The alarm type must be set to other than
upper and lower limit alarm.
The control must be set to standard control.
(Alarm value 1 only)
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Setting Range Unit Default

-1999 to 9999 EU 0
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Operation Level

Function

See
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See
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5–8

Upper-limit alarm value 1

Lower-limit alarm value 1

Alarm 1 type must be set to upper and lower
limits, upper and lower limit range, or upper-
and lower-limit with standby sequence.
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Setting Range Unit Default

-1999 to 9999 EU 0
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Upper-limit alarm value 2

Lower-limit alarm value 2

The control must be standard control.
Alarm 2 type must be set to upper and lower
limits, upper and lower limit range, or upper-
and lower-limit alarm with standby sequence.
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Setting Range Unit Default
-1999 to 9999 EU 0
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Setting
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5–9

MV monitor (OUT1) Manipulated variable display must be set to
“ON”.
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Control Monitor Range Unit

Standard 0.0 to 100.0 %

Heating and cooling 0.0 to 100.0 %
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MV monitor (OUT2) The control must be heating and cooling con-
trol.
Manipulated variable display must be set to
“ON”.
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Heating and cooling 0.0 to 100.0 %
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Operation Level
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Monitor
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Control in progress

Control stopped

Power ON

Operation
level

key

Protect
level

+

Adjustment
level

Initial setting
level

Commu-
nications
setup level

1 second
min.

key

less than 
1 sec.

key

less than 
1 sec.

key

Control stop

3 seconds min.key

No.1 display flashes.key
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5–11

AT execute/cancel The E5CN must be in operation, and control
must be 2-PID control.
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Communications writing The communication unit (E53-CNH03) must
be mounted on the E5CN.
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Adjustment Level
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Example 
of use
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Heater current value 
monitor

The “HBA used” parameter must be set to
“ON”.
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Monitor Range Unit

0.0 to 55.0 A
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Heater burnout detection The “HBA used” parameter must be set to
“ON”.
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Setting Range Unit Default

0.0 to 50.0 A 0.0

�KI��
�����
�
������

E%&������F��
�$
�	������	��
������������$�� 

E%�
����	�������$
�����
���
�F��
�<����������$�� 

E%�
����'���
����
�	�F��
�$
�	������	��
������������$�� 

E%�
����'���
�������������F��
�$
�	������	��
������������$�� 

Adjustment Level

Function

Monitor

See

Function

Setting

See



����

5–13

Set point 0

Set point 1

Set point 2

Set point 3

The “number of multi-SP uses” parameter
must be set to either “1” or “2”, and the “mul-
ti-SP uses” parameter must be set to “ON”.
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Setting Range Unit Default

Set point lower limit to set point upper limit EU 0
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Adjustment Level

Function

Setting
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Temperature input shift The “input type” parameter must be set to
temperature input excluding a non-contact
temperature sensor.
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Setting Range Unit Default

-199.9 to 999.9 �C or �F 0.0
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Upper-limit temperature
input shift value

Lower-limit temperature
input shift value

The “input type” parameter must be set to
only the non-contact temperature sensor.

8����
��������������������
���������������'��
���:����
����6��
��������� ��������E������
����������

�����F��
�
������������������
���������������'����
��
������7��
��������� �
������������
����
���

������0�7��
������������
'�����
���
		��
���
������
�������������
����	
��
���������6��
����������

�������������������$
�����
������������
����
�����������������0

������
�
�����������������������$
������
���
	��
������������
����
������������7��
���

����� �
�������������
���0

Setting Range Unit Default
-199.9 to 999.9 �C or �F 0.0
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Adjustment Level

Function

Setting
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Setting

See
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5–15

Proportional band

Integral time

Derivative time

The control must be 2-PID control.
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Parameter Setting Range Unit Default

Proportional band 0.1 to 999.9 EU 8.0

Integral time 0 to 3999 Second 233

Derivative time 0 to 3999 Second 40
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Adjustment Level

Function

Setting
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Cooling coefficient The control must be either heating and cool-
ing control and 2-PID control.
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Setting Range Unit Default

0.01 to 99.99 None 1.00
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Dead band The control system must be heating and cool-
ing control.
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Setting Range Unit Default

-199.9 to 999.9 EU 0.0

Adjustment Level

Function

Setting

See

Function

Setting
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Manual reset value The control must be standard control and
2-PID control. The “integral time” parameter
must be set to “0”.
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Setting Range Unit Default

0.0 to 100.0 % 50.0
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Hysteresis (OUT1)

Hysteresis (OUT2)

The control must be ON/OFF control.
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Setting Range Unit Default

0.1 to 999.9 EU 1.0

�KI��
�����
�
�����

E".=�#�>�#>44F�������
������������$�� 

Adjustment Level

Function

Setting
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Control in progress

Control stopped

Power ON

Initial setting
level

Commu-
nications
setup level

Operation
level

Adjustment 
level

1 second
min.

key

less than 
1 sec.

key

less than 
1 sec.

key

Control stops

3 seconds min.key

No.1 display flashes.key
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Initial Setting Level
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Input type
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Input type Name
Set

Value Input Temperature Range

Platinum resistance Platinum Pt100 0 -200 to 850 (�C) / -300 to 1500 (�F)
thermometer resistance

thermometer 1 -199.9 to 500.0 (�C) / -199.9 to 900.0 (�F)thermometer
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)

Input type Name
Set

Value Input Temperature Range

Thermocouple � �!
�����"� K 0 -200 to 1300 (�C) / -300 to 2300 (�F)Thermocouple
input type

�

1 -20.0 to 500.0 (�C) / 0.0 to 900.0 (�F)

J 2 -100 to 850 (�C) / -100 to 1500 (�F)

3 -20 to 400.0 (�C) / 0.0 to 750.0 (�F)

T 4 -200 to 400 (�C) / -300 to 700 (�F)

E 5 0 to 600 (�C) / 0 to 1100 (�F)

L 6 -100 to 850 (�C) / -100 to 1500 (�F)

U 7 -200 to 400 (�C) / -300 to 700 (�F)

N 8 -200 to 1300 (�C) / -300 to 2300 (�F)

R 9 0 to 1700 (�C) / 0 to 3000 (�F)

S 10 0 to 1700 (�C) / 0 to 3000 (�F)

B 11 100 to 1800 (�C) / 300 to 3200 (�F)

Non-contact K10 to 70�C 12 0 to 90 (�C) / 0 to 190 (�F)
temperature
sensor K60 to 120�C 13 0 to 120 (�C) / 0 to 240 (�F)sensor
ES1A K115 to 165�C 14 0 to 165 (�C) / 0 to 320 (�F)

K160 to 260�C 15 0 to 260 (�C) / 0 to 500 (�F)

Analog input 0 to 50mV 16 One of following ranges depending on the
results of scaling:
-1999 to 9999, -199.9 to 999.9,
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Initial Setting Level

Function

Setting

See
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Scaling upper limit

Scaling lower limit

Decimal point

The input type must be set to analog input.
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Parameter Setting Range Unit Default

Scaling upper limit Scaling lower limit +1 to 9999 None 100

Scaling lower limit -1999 to scaling upper limit -1 None 0
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Set value Setting Example

0 0 digits past decimal point 1234

1 1 digit past decimal point 123.4
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Initial Setting Level

Function

Setting

See
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�C/�F selection The input type must be set to temperature
input.
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Setting Range Default

: �C / : �F
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Set point upper limit

Set point lower limit
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Parameter Setting Range Unit Default

Set point upper limit Set point lower limit +1 to sensor range upper limit EU 1300

Platinum resistance thermometer EU 850

Set point lower limit Sensor range lower limit to set point upper limit -1 EU -200

�KI��
�����
�
������

E.���������F�E��#�4�����	��
�F�������
������������$�� 

Initial Setting Level

Function

Setting

See

Function

Setting

See
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PID / ON/OFF
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Setting Range Default

: 2-PID / : ON/OFF
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Standard/heating and 
cooling

The E5CN must support alarm 2 output.
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Setting Range Default

: Standard / : Heating and cooling
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Initial Setting Level

Function

Setting

See
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ST self-tuning The control must be set to temperature input,
standard control and 2-PID control.
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Parameter Setting Range Unit Default

ST : ST function OFF / : ST function ON None
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Control period (OUT1)

Control period (OUT2)

The control must be set to 2-PID control.
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Parameter Setting Range Unit Default

Control period (OUT1) 1 to 99 Second 20

Control period (OUT2) 1 to 99 Second 20

�KI��
�����
�
�����

E".=�#�>�#>44F�������
������������$�� 
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Function

Setting

See

Function

Setting

See



CHAPTER 5   PARAMETERS

����

5–24

Direct/reverse operation
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Setting Range Default

: Reverse operation/ : Direct operation

Alarm 1 type The alarm 1 type must be supported.
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Initial Setting Level
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Alarm 2 type The alarm 2 type must be supported.
The control must be set to standard control.
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Set Alarm Output OperationSet
Value Alarm Type

When X is positive When X is negative

0 Alarm function OFF Output OFF

1
Upper- and lower-limit (deviation)

ON
OFF

L H

SP
*2

2
Upper-limit (deviation) X

ON
OFF

SP

ON
OFF

SP

X

3
Lower-limit (deviation) X

ON
OFF

SP

ON
OFF

SP

X

4
Upper- and lower-limit range 
(deviation) ON

OFF
SP

L H
*2

5
Upper- and lower-limit with 
standby sequence (deviation) ON

OFF
SP

L H
*2

6
Upper-limit with standby 
sequence (deviation) ON

OFF
SP

X
ON
OFF

SP

X

7
Lower-limit with standby 
sequence (deviation) ON

OFF
SP

X
ON
OFF

SP

X

8
Absolute-value upper-limit

ON
OFF

0

X
ON
OFF

0

X

9
Absolute-value lower-limit

ON
OFF

0

X
ON
OFF

0

X

10
Absolute-value upper-limit with 
standby sequence ON

OFF
0

X
ON
OFF

0

X

11
Absolute-value lower-limit with 
standby sequence ON

OFF
0

X
ON
OFF

0

X
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Password input 
set value “1201”

Advanced 
function setting
level

Calibration level

Password input 
set value “-169”

Control stops.

Initial setting level

Less than
1 second

key

key

Commu-
nications 
setting
level

No.1 display flashes.

Power ON

Operation
level

1 second
min.

+ key

Protect level

Control in progress

Control stopped

Adjustment
level

Less than
1 second

key

1 second
min.

key

1 second min.
key

3 seconds min.key
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Alarm 1 latch
5-38

MB command logic 
switching

Cold junction 
compensation method

Output input error

Protect level move time

5-40

5-39

5-39

5-38

5-38
Alarm 2 latch
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Parameter initialize
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����0

Number of Multi-SP 
Uses

The option event input unit E53-CNHB must
be mounted in the E5CN.
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6�
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Number Setting Event Input Function
of 

Multi-SP
Uses

Event input 
assignment 1

Event input 
assignment 2

Event input 1 
function

Event input 2 
function

0 NONE or STOP 1” NONE or RUN/STOP switching 1”

1 – (not displayed) NONE or STOP
Multi–SP 2 set points
(set point 0/1 switch-
ing)

NONE or 
RUN/STOP switching

2 – (not displayed)
Multi–SP 4 set points 

(set point 0/1/2/3 switching)

*1 “STOP (RUN/STOP) switching” can be set only on one of event input assignments 1 or 2. The
event input on the side that is set can be used. The setting on the other side becomes “NONE”.
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K• 8�����������'���
���������"��������������
�E6F

Event input 1 Selected Set Point

OFF Set point 0

ON Set point 1
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K• 8�����������'���
���������"��������������
�E7F

Event input 1 Event input 2 Selected Set Point

OFF OFF Set point 0

ON OFF Set point 1

OFF ON Set point 2

ON ON Set point 3
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Event input assignment 1

Event input assignment 2

The number of multi-SP uses must be set to
“0” or “1”.
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Settings Function

None

RUN/STOP
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Multi-SP uses The “number of multi-SP uses” parameter
must be set to “0” on models on which the
option event input unit E53-CNHB is not
mounted.
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SP ramp set value ST (self-tuning) must be set to “OFF”.
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Parameter Setting Range Unit Default

SP ramp set value OFF, 1 to 9999 EU OFF
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Standby sequence reset
method

The alarm 1/2 type must be set to “with
standby sequence.”
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�: Standby sequence canceled point
�: Standby sequence reset point

Alarm output: Condition A

Alarm output: Condition B

Alarm point 
(after change)

Alarm point

SP change
Condition A only

Alarm hysteresis

Condition A only

Setting Range Default

: Condition A / : Condition B
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Alarm 1 open in alarm Alarm 1 function must be supported.
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Alarm Output Function Alarm Output Output LCDs

ON ON Lit
Close in alarm

OFF OFF Out

ON OFF Lit
Open in alarm

OFF ON Out

Setting Range Default

: Close in alarm / : Open in alarm
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Alarm 2 open in alarm Alarm 2 function must be supported.
Control must be set to standard control.
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Alarm Output Function Alarm Output Output LCDs

ON ON Lit
Close in alarm

OFF OFF Out

ON OFF Lit
Open in alarm

OFF ON Out

Setting Range Default

: Displayed / : Not displayed

Advanced Function Setting Level
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Setting
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Alarm 1 hysteresis Alarm 1 function must be supported.
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Setting Range Unit Default

0.1 to 999.9 �C or �F 0.2
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Alarm 2 hysteresis Alarm 2 function must be supported.
Control must be set to standard control.
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Setting Range Unit Default

0.1 to 999.9 �C or �F 0.2
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HBA used The option event input unit E53-CNHB or the
communication unit E53-CNH03 must be
mounted in the E5CN.
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Setting Range Default

: Enabled / : Disabled

Heater burnout latch The “HBA used” parameter must be set to
“ON”.
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Setting Range Default

: Enabled / : Disabled
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Heater burnout hysteresis The “heater burnout latch” parameter must be
set to OFF.
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Setting Range Unit Default

0.1 to 50.0 A 0.1
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ST stable range The control must be set to temperature input,
standard control, PID control, and ST set to
“ON”.
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Setting Range Unit Default

0.1 to 999.9 �C or �F 15.0
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α The control must be 2-PID control, and the
“ST” parameter must be set to “OFF”.
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Setting Range Unit Default

0.00 to 1.00 None 0.65

�KI��
�����
�
������

E".=�#�>�#>44F�������
������������$�� 

E��F�������
������������$�� 

Advanced Function Setting Level

Function

Setting

See

Function

Setting

See



����

5–35

MV upper limit

MV lower limit

The control must be 2-PID control, and the
“ST” parameter must be set to “OFF”.
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Control Method Setting Range Unit Default

Standard MV lower limit +0.1 to 105.0 % 105.0

Heating and cooling 0.0 to 105.0 % 105.0
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Control Method Setting Range Unit Default

Standard -5.0 to MV upper limit -0.1 % -5.0

Heating and cooling -105.0 to 0.0 % -105.0
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Input digital filter
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Time

PV before passing through filter

PV after passing through filter

Time 
constant

Input digital filter

A

0.63A

Setting Range Unit Default

0.0 to 999.9 Second 0.0

Additional PV display
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Setting Range Default

: Displayed / : Not displayed OFF
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Manipulated variable display
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Setting Range Default

: Displayed / : Not displayed OFF

Automatic return of display mode
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Setting Range Unit Default

OFF, 1 to 99 Second OFF
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Function

Setting

Function

Setting
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Alarm 1 latch

Alarm 2 latch

The alarm 1 function must be ON.

The alarm 2 function must be ON.

K• 8�������������������������
�E>�F������
�
������	��
���������������������
�������������

>44�
�	������
�
������	��
���
���������>�0��
�����
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�������
�	�����	
�	����

��������������
������������$����
�$
�	������	��
������������$���
��	
��'�
��
����$�����

����	�����
0

K• 8����
�
���
���������	��
����������
�
�������
�
����	�
����
���������������
��������


	�
�������
�
����
����
�������������0

Setting Range Default

: ON / : OFF

�KI��
�����
�
������

E��
���$
����6��
�7F��
���
��
����$�� ���0���? 

E!����G������
�
���$
����6��
�7F�E1
���G������
�
���$
����6��
�7F��
���
��
����$�� 

��0���A 

E��
���6��
�7�����F�������
������������$�� ���0���7+�
�����7� 

E��
��'����-���	������������
�F��
�$
�	������	��
������������$�� ���0���() 

E��
���6��
�7�
�������
�
��F�E��
���6��
�7�����������F��
�$
�	������	��
���������

��$��F���0���(6��
���(7 

Protect level move time

K• ���������9�������������������-�������
���
$�����
�������
��	����$�����
������
���
��
�

��$���
������
�<����������$��0

Setting Range Unit Default

1 to 30 Second 3

�KI��
�����
�
������

E>���
��
�#
�<�������� ��
��	��
�F� E.����
�� �������#	
�����	
��
��� ��
��	��
�F

E��������	�
������
��	��
�F����
��	����$�� ���0���( 

Advanced Function Setting Level

Function

Setting

See

Function

Setting

See



����

5–39

Output input error The alarm 1 type must be supported.

K• 8�������������������������
�E>�F��
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�
���6�
�������������>I���
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�
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K• >����������������>44���������������
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�$
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��	
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��
����$����������	�����
0

Setting Range Default

: ON / : OFF

�KI��
�����
�
�����

E.��������
�F�����
�������
� ���0���� 

Cold junction 
compensation method

Input type must be thermocouple or non–con-
tact temperature sensor

K• ���	��������������	
���<��	��
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�����
��
������
�'������
�����������
����'�����

	
���
�����
���
�'������
������:����
��������������������������������$
��������
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6���6?�
��6A0

K• ����	
���<��	��
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�����
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���:����
�������������$
�������������������
���������

�����	�������
��������������
������
	
������
����
���.��0

Setting Range Default

: internally / : externally

�KI��
�����
�
�����

E.���������F�������
������������$�� ���0���66 

Advanced Function Setting Level

Function

Setting

See

Function

Setting

See
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MB command logic 
switching

Communications function must be sup-
ported.

K• ����	���������
��	�
��*&�	
��
����	
�����	
��
���������������	���� ������������

�
��	
�����	
��
�����
	������0

K• ����*&�	
��
����	
�����	
��
���������������	���� �����-��$
������
�����*&�	
��

�
�������
��#�
	
������	���� �
���������L0

K• �����
�	����������������������
������
����
��	�
�����L 0

Text Data of MB Command
Setting Value

0000 0001

OFF Communications writing enabled
(remote mode selection)

Communications writing disabled
(local mode selection)

ON Communications writing disabled
(local mode selection)

Communications writing enabled
(remote mode selection)

�����������
����������� �
������������������
���������L0 

�KI��
�����
�
�����

E�
�����	
��
����������F��
�<����������$�� ���0���66 

Advanced Function Setting Level

Function

Setting

See
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Communications unit
No.

Baud rate

Communications data
length

Communications stop
bit

Communications parity

Communications function must be sup-
ported.

K• �
	���
�
�����������
'��������������
������������0

K• *
�	������	
�����	
��
������	���	
��
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�����������
��������
���	
������0�.��
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����	
���	��
�����'��������������������
������	
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������	���	
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��
��

��$�	�������������������:	����E�
�����	
��
���������
0F �
��������
��0

Parameter Displayed 
Characters Set Value Setting Range

Communications
unit No.

0, 1 to 99 0 to 99

Baud rate 1.2 / 2.4 / 4.8 / 9.6 / 19.2 (kbps) 1.2 / 2.4 /  4.8 /
9.6 / 19.2 (kbps)

Communications
data length

7 / 8 (bit) 7 / 8 (bit)

Communications
stop bit

1 / 2 1 / 2

Communications
parity

/ / None / even / odd

Highlighted characters indicate defaults.

�KI��
�����
�
������

E�
�����	
��
����������F��
�<����������$�� ���0���66 

Communications Setting Level

Function

See
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CHAPTER 6
CALIBRATION

CHAPTER6

/06 "
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6.1 Parameter Structure
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These parameters are automatically moved to according to the event input.

Advanced function 
setting level
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��������
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Dot is displayed.
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6.2 User Calibration
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� Calibrating input

� Registering
calibration data
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Connecting the 
Cold Junction 
Compensator

Open

Cold junction compensator

E5CN

Compensating conductor

Short

Cold junction compensator

E5CN

Compensating conductor

0�C/32�F 0�C/32�F
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6.3 Calibrating Thermocouples
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� Preparations

Input power supply

Compensating conductor

Cold junction 
compensator
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Leave open.

Compensating conductor of
currently selected thermocouple
Use K thermocouple
compensating conductor for E, R,
S and B thermocouples and
non-contact temperature sensor.

Zero 
controller

STV

DMM

OUTPUT INPUT

-

+
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Input type 0, 2, 5, 6, 8

Input type, 1, 3, 4, 7, 9,
10, 11, 12, 13, 14, 15
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Open in non-connected state

Leave open.

Compensating conductor of
currently selected thermocouple
Use K thermocouple
compensating conductor for E, R,
S and B thermocouples.

Zero 
controller
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DMM
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6.4 Calibrating Analog Input

������:
��������	��'����
���
�	
��'�
��������)��
��)��C������������������

6/ ����	�������������	����
��
�����������
�����������
	
����������0

STV

DMM

-

+

Input power supply
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6.5 Calibrating Platinum Resistance Thermometers
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6.6 Checking Indication Accuracy
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SPECIFICATIONS

�Ratings

Supply voltage 100 to 240 VAC, 50/60 Hz 24 VAC, 50/60 Hz/24 VDC

Operating voltage range 85 to 110% of rated supply voltage

Power 
consumption

E5CN 7VA 4VA/3W

Sensor input Thermocouple : K, J, T, E, L, U, N, R, S, B

Platinum resistance thermometer : Pt100, JPt100

Non-contact temperature sensor : K10 to 70�C, K60 to 120�C, K115 to 165�C,
K160 to 260�C

Voltage input: 0 to 50 mV

Control 
output

Relay output SPST-NO, 250 VAC, 3A (resistive load), electrical life: 100,000 operations 
Min. applicable load 5V 10 m

Voltage output Output voltage 12 VDC (PNP), max. load current 21 mA, with short-circuit protection
circuit

Current output DC4–20 mA load 600Ω max. resolution approx. 2,600

Alarm output SPST-NO, 250 VAC, 1A (resistive load), electrical life: 100,000 operations 
Min. applicable load 1V 1 mA

Control method 2-PID or ON/OFF control

Setting method Digital setting using front panel keys

Indication method 7-segment digital display and single-lighting indicator

Other functions According to controller model

Ambient temperature -10 to 55�C (with no condensation or icing)

Ambient humidity Relative humidity 25 to 85%

Storage temperature -25 to 65�C (with no condensation or icing)

Altitude 2,000 m or less

Recommended fuse T2A, 250 VAC, time lag, low shut–off capacity

Installation environment Installation Category II, Pollution Class 2 (IEC 61010–1 compliant)

3 4
���������������
������
���
	������
��������������
�����6)0

� HBA (when option unit (E53-CNHB or E53-CNH03) is mounted)

Max. heater current Single-phase AC 50 A

Input current readout accuracy S5%FSS1 digit max.

Heater burnout alarm setting range 0.1 to 49.9 A (0.1 A units)

0.0 A : Heater burnout alarm output turns OFF.

50.0 A : Heater burnout alarm output turns ON.

Min. detection ON time 190ms
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�Characteristics

Indication accuracy

Thermocouple: 
(S0.5% of indication value or S1�C, whichever is greater) S1 digit max. (*1)

Platinum resistance thermometer: 
(S0.5% of indication value or S1�C, whichever is greater) S1 digit max.

Analog input: S5%FSS1 digit max.

CT input: S5%FSS1 digit max.

Hysteresis 0.1 to 999.9EU (in units of 0.1EU)

Proportional band (P) 0.1 to 999.9EU (in units of 0.1EU)

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

Derivative time (D) 0 to 3999 (in units of 1 second)

Control period 1 to 99 (in units of 1 second)

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

Alarm setting range -1999 to 9999 (decimal point position dependent on input type)

Sampling period 500 ms

Insulation resistance 20 MΩ min. (by 500 VDC megger)

Dielectric strength 2000 VAC 50 or 60 Hz 1min

Malfunction vibration 10 to 55 Hz, 10 m/s2 for 10 min. each in X, Y and Z directions

Vibration resistance 300 10 to 55 Hz, 20 m/s2 for 2 hrs. each in X, Y and Z directions

Malfunction shock 200 m/s2 max. 3 times each in 3 axes, 6 directions (relay: 100 m/s2)

Shock resistance 300 m/s2 max. 3 times each in 3 axes, 6 directions (relay: 100 m/s2)

Weight Approx. 150 g Adapter: approx. 10g
Terminal cover : approx. 10g

Protective structure Front panel: NEMA4X for indoor use (equivalent to IP66), 
Rear case: IP20, terminals: IP00

Memory protection EEPROM (non-volatile memory) (number of writes: 100,000)
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CURRENT TRANSFORMER (CT)

� Specifications
Item Specifications

Model E54-CT1 E54-CT3

Max. continuous current 50A 120A (*1)

Dielectric strength 1000 VAC (1 minute)

Vibration resistance 50 Hz 98m/s2 {10G}

Weight Approx. 11.5 g Approx. 50 g

Accessory None Armature (2) 
Plug (2)
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PARAMETER OPERATIONS LIST

Operation level

Parameter Name Symbol Setting (monitor) Value Display Default Unit
Set

Value

PV Sensor input indication range EU

PV/SP SP lower limit to SP upper limit 0 EU

Multi-SP 0 to 3 0 None

Set point during SP ramp SP lower limit to SP upper limit EU

Heater current value monitor 0.0 to 55.0 A

Run/stop Run/stop , Run None

Alarm value 1 -1999 to 9999 0 EU

Upper-limit alarm value 1 -1999 to 9999 0 EU

Lower-limit alarm value 1 -1999 to 9999 0 EU

Alarm value 2 -1999 to 9999 0 EU

Upper-limit alarm value 2 -1999 to 9999 0 EU

Lower-limit alarm value 2 -1999 to 9999 0 EU

MV monitor (OUT1) -5.0 to 105.0 (standard) %

0.0 to 105.0 (heating and cooling) %

MV monitor (OUT2) 0.0 to 105.0 %

Adjustment level

Parameter Name Symbol Setting (monitor) Value Display Default Unit
Set

Value

AT execute/cancel ON, OFF , None

Communications writing ON, OFF , None

Heater current value monitor 0.0 to 55.0 A

Heater burnout detection 0.0 to 50.0 0 A

Set point 0 SP lower limit to upper limit 0 EU

Set point 1 SP lower limit to upper limit 0 EU

Set point 2 SP lower limit to upper limit 0 EU

Set point 3 SP lower limit to upper limit 0 EU

Temperature input shift -199.9 to 999.9 0.0 �C or �F

Upper-limit temperature 
input shift value

-199.9 to 999.9 0.0 �C or �F

Lower-limit temperature 
input shift value

-199.9 to 999.9 0.0 �C or �F

Proportional band 0.1 to 999.9 8.0 EU

Integral time 0 to 3999 233 Second

Derivative time 0 to 3999 40 Second

Cooling coefficient 0.01 to 99.99 1.00 None

Dead band -199.9 to 999.9 0.0 EU

Manual reset value 0.0 to 100.0 50.0 %

Hysteresis (OUT1) 0.1 to 999.9 1.0 EU

Hysteresis (OUT2) 0.1 to 999.9 1.0 EU
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Initial Setting Level

Parameter Name Symbol Setting (monitor) Value Display Default Unit
Set

Value

Input type Platinum
resistance
thermome-
ter

0 : Pt100
1 : Pt100
2 : Pt100
3 : JPt100
4 : JPt100

0 None

Thermocou-
ple

0 : K
1 : K
2 : J
3 : J
4 : T
5 : E
6 : L
7 : U
8 : N
9 : R
10 : S
11 : B

0 None

Non-contact
temperature
sensor

12 : K10 to 70�C
13 : K60 to 120�C
14 : K115 to 165�C
15 : K160 to 260�C

Analog input 16 : 0 to 50mA

Scaling upper limit Scaling lower limit +1 to 9999 100 None

Scaling lower limit -1999 to scaling upper limit -1 0 None

Decimal point 0,1 0 None

Temperature unit �C, �F , �C None

Set point upper limit SP lower limit +1 to input range
lower value (temperature)

1300 EU

SP lower limit +1 to scaling upper
limit (analog)

1300 EU

Set point lower limit Input range lower limit to SP upper
limit -1 (temperature)

-200 EU

Scaling lower limit to SP upper limit
-1 (analog)

-200 EU

PID / ON/OFF 2-PID, ON/OFF , ON/OFF None

Standard/heating and cool-
ing Standard, heating and cooling ,

Standard None

ST ON, OFF , ON None

Control period (OUT1) 1 to 99 20 Second

Control period (OUT2) 1 to 99 20 Second

Direct/reverse operation Direct operation, reverse operation , Reverse
operation

None

Alarm 1 type 0: Alarm function OFF
1: Upper- and lower-limit alarm
2: Upper-limit alarm
3: Lower-limit alarm
4: Upper- and lower-limit range
5: Upper- and lower-limit alarm

with standby sequence
6: Upper-limit alarm with standby

sequence
7: Lower-limit alarm with standby

sequence
8: Absolute-value upper-limit

alarm
9: Absolute-value lower-limit alarm
10: Absolute-value upper-limit

alarm with standby sequence
11: Absolute-value lower-limit alarm

with standby sequence

2 None

Alarm 2 type Same as alarm 1 type 2 None

Move to advanced function
setting level -1999 to 9999 0 None
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Advanced function setting level
Parameter Name Symbol Setting (monitor) Value Display Default Unit Set

Value

Parameter initialize ON, OFF , OFF None

Number of multi-SP uses 0 to 2 1 None

Event input assignment 1 None, run/stop , None None

Event input assignment 2 None, run/stop , RUN/STOP None

Multi-SP uses ON, OFF , OFF None

SP ramp set value OFF, 1 to 9999 , to OFF EU

Standby sequence reset
method

Condition A, Condition B , Condition A None

Alarm 1 open in alarm Open in alarm/Close in alarm , Close in 
alarm

None

Alarm 1 hysteresis 0.1 to 999.9 0.2 EU

Alarm 2 open in alarm Open in alarm/Close in alarm , Close in 
alarm

None

Alarm 2 hysteresis 0.1 to 999.9 0.2 EU

HBA used ON, OFF , ON None

Heater burnout latch ON, OFF , OFF None

Heater burnout hysteresis 0.1 to 50.0 0.1 A

ST stable range 0.1 to 999.9 15.0 �C or �F

α 0.00 to 1.00 0.65 None

MV upper limit MV lower limit +0.1 to 105.0 (stan-
dard)

105.0 %

0.0 to 105.0 (heating and cooling) 105.0 %

MV lower limit -5.0 to MV upper limit -0.1 (stan-
dard)

-5.0 %

-105.0 to 0.0 (heating and cool-
ing)

-105.0 %

Input digital filter 0.1 to 999.9 0.0 Second

Additional PV display ON, OFF , OFF None

Manipulated variable dis-
play

ON, OFF , OFF None

Automatic return of display
mode

OFF, 1 to 9999 , to OFF Second

Alarm 1 latch ON, OFF , OFF None

Alarm 2 latch ON, OFF , OFF None

Alarm 3 latch ON, OFF , OFF None

Protect level move time 1 to 30 3 Second

Output input error ON, OFF , OFF None

Cold junction compensa-
tion method

ON, OFF , ON None

MB command logic switch-
ing

ON, OFF , OFF None

Move to calibration level -1999 to 9999 0 None

Protect level
Parameter Name Symbol Setting (monitor) Value Display Default Unit Set

Value

Operation/adjustment
protection

0 to 3 0 None

Initial setting/
communications protection

0 to 2 1 None

Setup change protection ON, OFF , OFF None



APPENDIX

����

A–10

Communications Setting Level
Parameter Name Symbol Setting (monitor) Value Display Default Unit Set

Value

Communication unit No. 0 to 99 1 None

Baud rate 1.2, 2.4, 4.8, 9.6, 19.2 . . . . ., , , , 9.6 kbps

Data bit 7, 8 7 bit

Stop bit 1, 2 2 bit

Parity None, Even, Odd , , Even None
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SENSOR INPUT SETTING RANGES

Input type Specifications Set Value Input Temperature Range

Platinum Platinum 0 -200 to 850 (�C) / -300 to 1500 (�F)
resistance resistance Pt100 1 -199.9 to 500.0 (�C) / -199.9 to 900.0 (�F)
thermometer 
input type

thermometer
2 0.0 to 100.0 (�C) / 0.0 to 210.0 (�F)input type

3 -199.9 to 500.0 (�C) / -199.9 to 900.0 (�F)
JPt100

4 0.0 to 100.0 (�C) / 0.0 to 210.0 (�F)

Input type Specifications Set Value Input Temperature Range

Thermocou- Thermocouple K 0 -200 to 1300 (�C) / -300 to 2300 (�F)
ple input type 1 -20.0 to 500.0 (�C) / 0.0 to 900.0 (�F)

J 2 -100 to 850 (�C) / -100 to 1500 (�F)

3 -20 to 400.0 (�C) / 0.0 to 750.0 (�F)

T 4 -200 to 400 (�C) / -300 to 700 (�F)

E 5 0 to 600 (�C) / 0 to 1100 (�F)

L 6 -100 to 850 (�C) / -100 to 1500 (�F)

U 7 -200 to 400 (�C) / -300 to 700 (�F)

N 8 -200 to 1300 (�C) / -300 to 2300 (�F)

R 9 0 to 1700 (�C) / 0 to 3000 (�F)

S 10 0 to 1700 (�C) / 0 to 3000 (�F)

B 11 100 to 1800 (�C) / 300 to 3200 (�F)

Non-contact K10 to 70�C 12 0 to 90 (�C) / 0 to 190 (�F)
temperature K60 to 120�C 13 0 to 120 (�C) / 0 to 240 (�F)
sensor ES1A

K115 to 165�C 14 0 to 165 (�C) / 0 to 320 (�F)

K160 to 260�C 15 0 to 260 (�C) / 0 to 500 (�F)

Analog input 0 to 50mV 16 One of following ranges depending on the results of
scaling: -1999 to 9999, -199.9 to 999.9
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SETUP LEVELS DIAGRAM
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PARAMETER FLOW
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