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Initial Setting Level

Input type

Scaling upper limit

Decimal point

Temperature unit

Set point upper limit

PID / ON/OFF

Standard/heating and cooling

ST

Control period (heat)

Alarm 1 type

Move to advanced function
setting level

Set the pulse
output cycle.

Direct/reverse operation

Alarm 2 type

Limit the set point.

Select the control system.

Self-tuning

Select the alarm
mode.

Control period (cool)

For analog input
(Input type: 16)
0- to 50-mV setting

Number of displayed digits

�: °C
�: °F

����: ON/OFF control
�
�: PID control

����: Standard
���: Heating/cooling

��: Enabled
���: Disabled

����: Reverse
����: Direct

Set point lower limit

Scaling lower limit

Adjustment Level

Hysteresis (heat)

AT execute/cancel

Communications writing

Heater current
value monitor

HBA
function

Set point 0

Set point 1

Set points used
by multi-SP

Temperature input shift 1-point shift

2-point shift

Proportional band

PID settings

Cooling coefficient

Dead band

Used in heating and
cooling control

Manual reset value

Auto-tuning

Heater burnout
detection

Set point 2

Set point 3

Lower-limit temperature
input shift value

Upper-limit temperature
input shift value

Derivative time

Integral time

Clear the offset during
stabilization of P or PD
control.

Set hysteresis.

P

I

D

Hysteresis (cool)

��: Enabled
���: Disabled
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Advanced Function Setting Level

Parameter initialize

Alarm 2 hysteresis

Alarm 2 open in alarm

Alarm 1 hysteresis

Alarm 1 open in alarm

Standby sequence reset
method

Multi-SP uses

Event input assignment 2

Event input assignment 1

Number of multi-SP uses

HBA ON/OFF

Move to calibration level

Automatic return of display mode

Manipulated variable display

Additional PV display

Input digital filter

MV upper limit

α

ST stable range

Heater burnout hysteresis

Heater burnout latch

MV lower limit

SP ramp set value

Input setting: Multiple
SP/RUN/STOP

Resets to the default value.

ON/OFF setting of alarm
output 1

ON/OFF setting of alarm
output 2

PID parameter

Limitations to MV

Displayed first in the operation level

Automatically reset to the operation level
when no key operation are performed.

For setting time constant in seconds.

For setting deviation.

Protect Level

Operation/adjustment protection

Restricts display and modification of menus in the
operation and adjustment levels.

Initial setting/communications protection
Restricts display and modification of menus in the initial
setting, operation level and adjustment levels.

Setting change protection

Protects changes to setups by operating the front
panel keys.

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
l l

PV � � � �

level PV/SP

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
� : Can be displayed
� : 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
value

Initial setting
level

Communications
setting level

Advanced
function
setting level

0 � � �

1 � � X

2 X X X

Default setting: 1

� : Move to other levels possible
� : 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
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Communications Setting Level

Set the E5CN/E5GN communications specifications in the communications setting level. For setting communications parameters, use the
E5CN/E5GN panel. The communications parameters and their settings are listed in the following table.

Parameter Displayed characters Set (monitor) value Set value

Communications unit No. ���� 0 to 99 0.1 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

Data bits 
�� 7/8 (bit) 7/8 (bit)

Stop bits 	��
 1/2 1/2 (bit)

Parity ��
� None, even, odd ����/����/���

Note: The highlighted values indicate default settings.

Before executing communications with the E5CN/E5GN, set the
communications unit No., baud rate, etc., through key operations
as described below. As for other operations, refer to the relevant
Operation Manual.

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

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

3. Pressing the key advances the parameters as shown
in the following figure.

4. Press the or keys to change the parameter setups.

Communications
unit No.

Baud rate

Data bits

Stop bits

Parity

Note: On the E5GN, the Key is the Key.

Set each communications parameter to match those of the
communicating personal computer.

Communications Unit No. ( ����)
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 ( ���)
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), and
19.2 (19200 bps).
This setting becomes valid when the power is turned OFF and
ON again.

Data Bits ( �	�)
Use this parameter to change the communications data bit length
to 7 bits or 8 bits.

Stop Bits ( ��
�)
Use this parameter to change the communications stop bit to 1 or
2.

Parity ( ���
)
Use this parameter to set the communications parity to None,
Even, or Odd.
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� TROUBLESHOOTING

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 Type of error Countermeasures

	���� Input error Check the wiring of inputs for miswiring, disconnections, short-circuits, and the input
type.

���� Memory error First, turn the power OFF then back ON again. If the display remains the same, the
Unit must be repaired. If the display is restored, then a probable cause can be external
noise affecting the control system. Check for external noise.

Display range over Though not error, this is displayed when the process value exceeds the display range
when the control range is larger than the display range.

• When less than “-1999”

• When larger than “9999”

����� HB error First, turn the power OFF then back ON again. If the display remains the same, the
controller must be repaired. If the display is restored, then a probable cause can be
electrical noise affecting the control system. Check for electrical noise.

Note: Error will be displayed only when the display is set for the PV or PV/SP.

Fuzzy Self-tuning
The fuzzy self-tuning (ST) is a function that automatically calculates an optimum PID constant depending on items to be controlled.

� FEATURE

The Temperature Controller determines when to execute this fuzzy self-tuning.

� FUNCTIONS

SRT: Performs PID tuning according to the step response method when the SP is changed.

LCT: Performs PID tuning according to the limit cycle method when the SP is changed.

Requirements for SRT Functionality

The ST will be executed according to the step response method when the following conditions are satisfied when operation is started or
when the SP is changed.

When operation is started When SP is changed

1. The SP at the startup is different from the SP at the time the
previous SRT was executed. (See Note.)

2. The temperature upon startup is smaller than the SP in the
reverse operation and larger than the SP in the direct
operation.

3. Restarting of operation is not due to an input error.

Note: The “SP that existed when the previous SRT was
executed” refers to the SP used for obtaining the PID
constant in the previous SRT.

1. The SP after change is different from the SP at the time the
previous SRT was executed. (See Note.)

2. In the reverse operation, the value obtained by deducting the
SP before change from the SP after change is larger than the
ST stable range. In the direct operation, the value obtained by
deducting the SP after change from the SP before change is
larger than the ST stable range.

3. The SP change width is larger than the current proportional
band x 1.27 + 4.

4. The temperature is in the stable state. (It can be in the
balanced state if no output is generated when the power is
turned ON.)

If the SP is changed while SRT is being executed and if SRT completion conditions are satisfied, no PID change will take place.

Stabilization State

Measured values remain in the stable range for a certain period
of time.

Balanced State

Output is 0% for 60 seconds and measured values fluctuate
within the width of the stable range.

Tempera-
ture

SRT completion

Time

ST stable range
This inclination is referred to as
R.
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Dimensions
Unit: mm (inch)

� E5CN

• Recommended panel thickness is 1 to 5 mm.

• Group mounting is not possible in the vertical direction.
(Maintain the specified mounting space between Controllers
when they are group mounted.) To mount the E5CN so that
it is waterproof, apply the waterproof seal to the E5CN.

• When two or more E5CNs are mounted, make sure that the
surrounding temperature does not exceed the allowable
operating temperature, as specified in the specifications.

(48�number of units -2.5)
60 min.

60 min.

+1.0
0

45

45

45 +0.6
0

+0.6
0

+0.6
0

Panel Cutouts

Group mounting does
not allow waterproofing.

Mounted Separately Group Mounted

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

48 x 48

102
(4.02)

93

78
9

58
44.8

48.8
(1.92)

� TERMINAL COVER

E53-COV10

48.8
(1.92)

22
(0.87)

48
(1.89)

9.1
(0.36)
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� CURRENT TRANSFORMER (SOLD SEPARATELY)

E54-CT1

5.8 dia.

Two, 3.5 dia.

21
(0.83)

30
(1.18)

10

40
(1.57)

25
(0.98)

3

15

10.5

7.5

2.8

E54-CT3

12 dia.

Two, M3 (depth: 4)

40 x 40

2.36 dia.

30
(1.18)

15
(0.59)

30
(1.18)

9
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Installation

� SETTING UP OPTION BOARDS
If communications, event input, or heater burnout functions are required, mount the E53-CNH03 Communications Board or the
E53-CNHB Event Input Board. The heater burnout function is supported on either of these two Option Boards.

Option Boards

Name Model Function

Communications Board E53-CNH03 RS-485 communications

Event Input Board E53-CNHB Event inputs

Note: Terminal label: x1

� ASSEMBLY OF UNIT

Flat-blade screwdriver
(unit: mm)

20
m

in
.

(1)

(1)

(2)

(4)

(3)

1. Insert the tools (see drawing above) into the slots (one on the
top and one on the bottom) and release the hooks.

2. Insert the tool in the space between the front and rear panels
and slightly pull out the front panel. Hold the top and bottom
of the front panel and pull toward yourself to remove it.

3. Match up the upper and lower claws with the connection
points and insert the Option Board. Mount the Option Board
in the center.

4. Before inserting the Unit, confirm that the waterproof seal is
in place. Insert the Unit into the rear case until you hear a
click. When inserting the Unit, press down the hooks on the
top and bottom of the rear case, so they firmly hook on the
board inserted.

� MOUNTING

Terminal Cover

Attaching the E5CN to a Panel
1. Insert the E5CN into the mounting hole in the panel.
2. Push the adapter along the E5CN body from the terminals up

to the panel and secure it temporarily.
3. Tighten the two screws on the adapter. When tightening

screws, tighten the two screws alternately, keeping the
torque to between 0.29 and 0.39 N�m (2.9 kgf�cm to 3.9
kgf�cm).

Attaching the Terminal Cover
Make sure that the “UP” mark is facing up, and then fit the
Terminal Cover (E53-COV10) into the holes on the top and
bottom. A E5CN-�-500 Controller is provided with a Terminal
Cover.
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� WIRING TERMINALS
The voltage output (control output) is not electrically insulated
from the internal circuits. When using a grounding thermocouple,
do not connect the control output terminals to the ground. If the
control output terminals are connected to the ground, errors will
occur in the measured temperature values as a result of leakage
current.

Standard insulation is applied to the power supply I/O sections.
If reinforced insulation is required, connect the input and output
terminals to a device without any exposed current-carrying parts
or to a device with standard insulation suitable for the maximum
operating voltage of the power supply I/O section.

Control output

Analog input Input power supply

Alarm output

ALM1/Heater
burnout

ALM2/Control
output 2

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

Voltage Output Relay Output

12 VDC
21 mA

� E5CN OPTION BOARDS
E53-CNHB Event Input Unit

Event Input/Heater Burnout Detection

E53-CNH03 Communications Board

Communications Specification/Heater Burnout Specification

Do not connect anything.

H
os

tc
om

pu
te

r

RS-485

� WIRING PRECAUTIONS
• Separate input leads and power lines to protect the E5CN and its lines from external noise.

• We recommend using solderless terminals when wiring the E5CN.

• Tighten the terminal screws using a torque no greater than 0.78 N�m.

• Use the following type of solderless terminals for M3.5 screws.

7.2 mm max.

7.2 mm max.
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Precautions

� OPERATING ENVIRONMENT
• Use the Temperature Controller within the rated operating

temperature, storage temperature, and operating humidity
specified for each model.

• Use the Temperature Controller according to the perfor-
mance specifications such as vibration, shock, and degree of
protection specified for each model.

• Do not use the Temperature Controller in places where it is
subject to dust or corrosive gases.

• Install the Temperature Controller away from the devices that
generate high-frequency noise.

� SERVICE LIFE

The service life of relays used for the control output or alarm
output varies depending on mostly switching conditions. Be sure
to confirm their performance under actual operating conditions
and do not use them beyond the allowable number of switchings.
If they are used in a deteriorated condition, insulation between
circuits may be damaged and, as a result, the Temperature
Controller itself may be damaged or burned.

The service life of electronic devices such as Temperature
Controllers is determined not only by the number of switchings of
relays, but also by the service life of internal electronic
components. The component service life is affected by the
ambient temperature: the higher the temperature becomes, the
shorter the service life becomes; the lower the temperature
becomes, the longer the service life becomes. For this reason,
the service life can be extended by lowering the internal
temperature of the Temperature Controller.

When two or more Temperature Controllers are mounted
horizontally close to each other or vertically next to each other,
the internal temperature will increase, due to heat radiated by the
Temperature Controllers, and the service life will decrease. In
these situations, forced cooling by fans or other means of air
ventilation will be required to cool down the Temperature
Controllers. When providing forced cooling, however, be careful
not to cool down the terminals solely, to avoid measurement
errors.

� ORDERING PRECAUTIONS

Units separately sold, such as Control Output Units and Current
Transformers, are specified for each Temperature Controller. Be
sure to order appropriate units according to the application.

� INSTALLATION

Mounting
Mount the Temperature Controller horizontally level.

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

When extending or connecting the lead wire of the platinum
resistance thermometer, be sure to use wires that have low
resistance.

When wiring the platinum resistance thermometer to the
Temperature Controller, keep the wire route as short as possible.
Separate this wiring away from the power supply wiring and load
wiring to avoid inductive or other forms of noise.

Do not use empty terminals.

Crimp Terminal Connection
Use crimp terminals that match M3.5 screws. M3.5 x 8 self-rising
screws are used.

E5CN

7.2 mm max.

Be careful not to excessively tighten the terminals screws.

Soldering Connection
The self-rising screws provide easy soldering connection. Strip
the lead wire by a length of 6 to 8 mm.

� OPERATING PRECAUTIONS

For Temperature Controllers with alarm outputs, alarm output
may not be generated correctly when an abnormality occurs in
the device. A separate alarm device should be incorporated into
the system.

To ensure proper performance, parameters of the Temperature
Controllers are set to default values before they are shipped.
Change these parameters depending on actual applications. If
left unchanged, the Temperature Controller will operate under the
default settings.

It takes several seconds for the relay to turn ON from the
moment the power is turned ON. Consider this time when
incorporating Temperature Controllers in a sequence circuit.

When pulling out the Temperature Controller body, do not apply
excessive force. After the body is removed, be careful not to
apply any shock to the connectors or other electronic
components on the PCB.

Models without any specification on their degree of protection or
those with IP�0 do not offer a waterproofing feature.
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NOTE:
Please specify the following parameters when ordering a transmitter; process type, process
range (%, ppm), thermocouple type, temperature scale F/C, analog output 1 process and
scale, analog output 2 process and scale.

Typical Oxygen Transmitter Calibration
(F840030)

Calibration
Function

Measured Value or
Input

Output / Units

Cold Junction Room Temp °F
Thermocouple
min

800°F (B type)
standard t/c type

°F

Thermocouple
max

3000°F (B type)
standard t/c type

°F

Millivolt 0.0 mV Millivolts
Millivolt 2000 mV Millivolts
Analog 1 Zero 0% O2 4.0 mA +/- 0.1
Analog 1 Span 20.9% O2 20.0 mA +/- 0.1
Analog 2 Zero 800°F +/- 5° 4.0 mA +/- 0.1
Analog 2 Span 3000°F +/- 5° 20.0 mA +/- 0.1

Typical Carbon Transmitter Calibration
(F840031)

Calibration
Function

Measured Value or
Input

Output / Units

Cold Junction Room Temp °F
Thermocouple
Min

MUST BE
SPECIFIED

°F

Thermocouple
Max

MUST BE
SPECIFIED

°F

Millivolt 0.0 mV Millivolts
Millivolt 2000 mV Millivolts
Analog 1 Zero 0% Carbon 4.0 mA +/- 0.1
Analog 1 Span 2.55% Carbon 20.0 mA +/- 0.1
Analog 2 Zero MUST BE

SPECIFIED
4.0 mA +/- 0.1

Analog 2 Span MUST BE
SPECIFIED

20.0 mA +/- 0.1
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General Description

The Oxymit™ Transmitter has been designed to work as an analog or digital interface for
any zirconia based oxygen probe used to track dew point, carbon potential, or oxygen. The
transmitter connects to the temperature and millivolts outputs of an oxygen probe and can
produce analog outputs proportional to the selected process value.

The features available are:

 Isolated inputs for thermocouple and probe millivolt
 24 bit Sigma-Delta ADC for inputs.
 Serial EEPROM to store setup and calibration values.
 Two isolated self-powered 4-20mA outputs for process value and temperature.

The transmitter makes a carbon or oxygen probe an intelligent stand alone sensor. The
transmitter is located near the probe, preferably mounted in an enclosure. The transmitter
mounts onto a DIN rail and requires a 24VDC power supply. It measures the probe
temperature and millivolts. At the time of order the transmitter can be configured to
calculate percent carbon, dewpoint, or percent oxygen from these inputs. The results of
any of these calculations are made available via two 4-20mA loop outputs. Typically one
first loop is set up for the process value the second loop transmits probe temperature.

Process
Controller

5

6

8 A/D
CONV.

RS485

14

13

D/A

D

-15V

D D

+15V

1

2

D/A

C

-15V

C C

+15V

5V_A

5V_A

EEPROM

12

11

Power
Supplies

5V_A
5V_B
+15V
-15V
+15V
-15V

B

A

5V_B

5V_A

22M

5V_A

44M

DISPLAY
CONN.

ISOLATED

ISOLATED

ISOLATED

T/C INPUT

mV INPUT

+24V

24V
COM

ANALOG
OUT 1

4-20mA

ANALOG
OUT 2

4-20mA

9

10 RTX+

RTX-

4

3

EVENT INPUT

7

Figure 1 BLOCK DIAGRAM




