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CHAPTER 7   CALIBRATION
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7.1   Parameter Structure
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7.2   Calibrating Thermocouples
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Calibration data error
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8.4   Checking Operation Restrictions
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SPECIFICATIONS

�Ratings

Supply voltage 100 to 240V AC, 50/60 Hz 24 VAC/DC, 50/60 Hz

Operating Voltage
Range 85% to 110% of rated supply voltage

Power Consumption 15VA 6 VA, 3.5 W

Sensor Input

Thermocouple: K, J, T, E, L, U, N, R, S, B, W, PLII *1, *2
Platinum resistance thermometer: JPt100, Pt100
Voltage input: 4 to 20 mA, 0 to 20 mA (input impedance 150Ω)
Current input: 1 to 5 V, 0 to 5 V, 0 to 10 V (input impedance 1MΩ)

Control Output According to output unit (see “Output Unit Ratings and Characteristics” (page A-4)

Auxiliary Output SPST-NO, 3 A at 250 VAC (resistive load)

Control Method Advanced PID or ON/OFF control

Setting Method Digital setting using front panel keys.

Indication Method 7-segment digital display and LEDs

Other Functions According to option unit (see “Option Unit Ratings and Characteristics” (page A-4)

Ambient Temperature -10°C to 55°C (without condensation and icing)/3-year warranty period: -10 to 50°C

Ambient Humidity 35% to 85% (relative humidity)

Storage Temperature -25°C to 65°C (without condensation and icing)
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�Characteristics

Indication Accuracy

Thermometer:
(T0.3% of indication value or T1°C, whichever greater) T1 digit max. (*1)
Platinum resistance thermometer:
(T0.2% of indication value or T 0.8°C whichever greater) T1 digit max.
Analog input: T0.2%FST1 digit max.

Temperature variation influ-
ence (*2)

Platinum resistance thermometer:
(T1% of PV or T 2°C, whichever greater) T1 digit max.
Thermocouple (R, S, B, W):
(T1% of PV or T 2;°C whichever greater) T1 digit max

Voltage variation influence
(*2)

(T1% of PV or T�2;°C, whichever greater) T1 digit max.
Other thermocouples (K1, K2, J1, J2, E, N, T, L1, L2, U, PLII):
(T1% of PV or T�+°C, whichever greater) T1 digit max.
Analog input (current, voltage, or remote SP input): T1%FST1 digit max.

Hysteresis 0.01 to 99.99%FS (in units of 0.1%FS)

Proportional Band (P) 0.1 to 999.9%FS (in units of 0.1%FS)

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

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

Control Period 1 to 99s (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 Temperature input: 250 ms, Analog input: 100 ms.

Program Method Set time or rate of rise programming

Program Size Max. 4 patterns, Max. 16 steps/pattern

Program Time Accuracy T0.2% T500 ms of set value (even-numbered steps in the “rate of rise program-
ming” setting are set to the time unit of ramp rate)

Insulation Resistance 20 M� min. (at 500 VDC)

Dielectric Strength 2000 VAC, 50/60 Hz for 1 min. (between electrically live terminals of different
polarities)

Vibration Malfunction 10 to 55 Hz, 10m/s2 {approx. 1G} for 10 min. each in X, Y, and Z directionsVibration 
Resistance Destruction 10 to 55 Hz, 10m/s2 {approx. 2G} for 2 hrs. each in X, Y, and Z directions

Shock 
Resistance

Malfunction 200 m/s2 min. {approx. 20G}, 3 times each in 6 directions (100 m/s2 {approx.
10G} applied to the relay)

Resistance
Destruction 300 m/s2 min. {approx. 30G}, 3 times each in 6 directions

Weight Approx. 170 g, adapter: approx. 10 g

Enclosure Ratings
Front panel: NEMA4 for indoor use (equivalent to IP66)
Fear case: IP20
Terminals: IP00

Memory Protection Non-volatile memory (number of writes: 100,000) (*3)
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�Sensor Input Setting Ranges and Indication Ranges

Input Setting Range Indication Range

JPt100 -199.9 to 650.0 (C°) / -199.9 to 999.9 (F°) -199.9 to 735.0 (C°) / -199.9 to 999.9 (F°)

Pt100 -199.9 to 650.0 (C°) / -199.9 to 999.9 (F°) -199.9 to 735.0 (C°) / -199.9 to 999.9 (F°)

K1 -200 to 1300 (C°) / -300 to 2300 (F°) -350 to 1450 (C°) / -560 to 2560 (F°)

K2 -0.0 to 500.0 (C°) / -0.0 to 900.0 (F°) -50.0 to 550.0 (C°) / -90.0 to 990.0 (F°)

J1 -100 to 850 (C°) / -100 to 1500 (F°) -195 to 945 (C°) / -260 to 1660 (F°)

J2 -0.0 to 400.0 (C°) / -0.0 to 750.0 (F°) -40.0 to 440.0 (C°) / -75.0 to 825.0 (F°)

T -199.9 to 400.0 (C°) / -199.9 to 700.0 (F°) -199.9 to 460.0 (C°) / -199.9 to 790.0 (F°)

E 0 to 600 (C°) / -0 to 1100 (F°) -60 to 660.0 (C°) / -110 to 1210 (F°)

L1 -100 to 850 (C°) / -100 to 1500 (F°) -195 to 945 (C°) / -260 to 1660 (F°)

L2 0.0 to 400.0 (C°) / 0.0 to 750.0 (F°) -40.0 to 440.0 (C°) / -75.0 to 825.0 (F°)

U -199.9 to 400.0 (C°) / -199.9 to 700.0 (F°) -199.9 to 650.0 (C°) / -199.9 to 999.9 (F°)

N -200.0 to 1300 (C°) / -300 to 2300 (F°) -199.9 to 460.0 (C°) / -199.9 to 790.0 (F°)

R 0 to 1700 (C°) / 0 to 3000 (F°) -350 to 1450 (C°) / -560 to 2560 (F°)

S 0 to 1700 (C°) / 0 to 3000 (F°) -170 to 1870 (C°) / -300 to 3300 (F°)

B 100 to 1800 (C°) / 300 to 3200 (F°) -170 to 1870 (C°) / -300 to 3300 (F°)

W 0 to 2300 (C°) / 0 to 4100 (F°) -70 to 1970 (C°) / 10 to 3490 (F°)

PLII 0 to 1300 (C°) / 0 to 2300 (F°) -230 to 2530 (C°) / -410 to 4510 (F°)

4 to 20mA

0 to 20mA

1 to 5V

0 to 5V

0 to 10V

One of following ranges depending on
results of scaling

-1999 to 9999

-199.9 to 999.9

-19.99 to 99.99

-1.999 to 9.999

-10 to 110% of setting range. 
Note, however, that max. value is -1999
to 9999.

�Output Unit Ratings and Characteristics
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�Option Unit Ratings and Characteristics

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

Event inputs
No-contact input ON: residual voltage 1.5 V max., OFF: leakage current 0.1 mA

max.

Communications

Interface :RS-232C, RS-422 or RS-485

Transmission method :Half-duplex

Synchronization method :Start-stop synchronization (asynchronous method)

Baud rate :1.2/2.4/4.8/9.6/19.2 kbps

Transfer output DC 4 to 20 mA, Permissible load impedance: 600Ω max., Resolution: Approx.
2600
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SETTING LIST

Mode Parameter Name Setting Range Unit Default Remarks Setting

Protect
Security 0 to 6 None 1

Protect
Key protect 0/1/2/3 None 0

Manual Manual MV -5.0 to 105.0 % 0.0

Pattern No. 0 to number of patterns -1 None 0

Level 0 Hold OFF/ON None OFF At program opera-
tion

Advance OFF/ON None OFF At program opera-
tion

Pattern No. 0 to number of patterns -1 None 0

Number of steps 1 to 16 None 8

to
Steps 0 to 15 SP/
Target SP 0 to 7 SP lower limit to SP upper limit EU 0

to Ramp rate 0 to 7 0 to 9999 *3 0

to
Step 0 to 15 time/
Soak time 0 to 7 0.00 to 99.59 *4 0.00

Pattern execution
count 0 to 9999 Times 1

Program Alarm value 1 -1999 to 9999 EU 0Program

Alarm value 2 -1999 to 9999 EU 0

Alarm value 3 -1999 to 9999 EU 0

Time signal 1 enabled
step 0 to 15 None 0

Time signal 1 ON time 0.00 to 99.59 *4 0.00

Time signal 1 OFF
time 0.00 to 99.59 *4 0.00

Time signal 2 enabled
step 0 to 15 None 0

Time signal 2 ON time 0.00 to 99.59 *4 0.00

Time signal 2 OFF
time 0.00 to 99.59 *4 0.00

AT Execute/Cancel OFF/ AT-1/AT-2 None OFF

Proportional band 0.1 to 999.9 %FS 10.0

Integral time 0 to 3999 sec 233

Derivative time 0 to 3999 sec 40

Cooling coefficient 0.01 to 99.99 None 1.00 At heating and
cooling control

Level 1 Dead band -19.99 to 99.99 %FS 0.00 At heating and
cooling control

Manual reset value 0.0 to 100.0 % 50.0

Hysteresis (heat) 0.01 to 99.99 %FS 0.10

Hysteresis (cool) 0.01 to 99.99 %FS 0.10 At heating and
cooling control

Control period (heat) 1 to 99 sec 20

Control period (cool) 1 to 99 sec 20 At heating and
cooling control

*2

*2

*2

*1
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Mode Parameter Name Setting Range Unit Default Remarks Setting

Remote/Local RMT/LCL None LCL

Standby time 0.00 to 99.59 Hour,
Min. 0.00

LBA detection time 0 to 9999 Sec 0

MV at reset -5.0 to 105.0 % 0.0

MV at PV error -5.0 to 105.0 % 0.0

MV upper limit MV lower limit +0.1 to 105.0 % 105.0

Level 2
MV lower limit -5.0 to MV upper limit -0.1 % -5.0

Level 2
MV change rate limitter 0.0 to 100.0 %FS 0.0

Input digital filter 0 to 9999 sec 0

Alarm 1 hysteresis 0.01 to 99.99 %FS 0.02

Alarm 2 hysteresis 0.01 to 99.99 %FS 0.02

Alarm 3 hysteresis 0.01 to 99.99 %FS 0.02

Input shift upper limit -199.9 to 999.9 °C/°F 0.0 Temperature input

Input shift lower limit -199.9 to 999.9 °C/°F 0.0 Temperature input

Input type 0 to 21 None 2

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

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

Decimal point 0 to 3 None 0 Analog input

�C/�F selection �C/�F None �C Temperature input

Parameter initialize Yes/No None NO

Control output 1 assignment *7 None HEAT

Control output 2 assignment *7 None AL-1

Auxiliary output 1 assignment *8 None AL-2

Setup Alarm 1 type 1 to 11 None 2 Output assignment
needed

Alarm 1 open in alarm N-O/N-C None N-O Output assignment
needed

Alarm 2 type 1 to 11 None 2 Output assignment
needed

Alarm 2 open in alarm N-O/N-C None N-O Output assignment
needed

Alarm 3 type 1 to 11 None 2 Output assignment
needed

Alarm 3 open in alarm N-O/N-C None N-O Output assignment
needed

Direct/Reverse operation OR-R/OR-D None OR-R
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Mode Parameter Name Setting Range Unit Default Remarks Setting

Set point upper limit Set point lower limit +1 to scaling upper limit EU 1300

Set point lower limit Scaling lower limit to Set point upper limit -1 EU -200

PID / ON/OFF PID / ON/OFF None PID

Operation at power ON CON/RST/RUN/MAN None CON

End condition RST/SP None RST

Number of patterns 1 to 4 None 1

Program time unit HHMM/MMSS None HHMM

Step time/Rate of rise pro-
gramming TIME/PR None OFF

Expan-
i

Time unit of ramp rate M/H None OFFExpan
sion PV start PV/SP None SP

Alarm during ramp step en-
able ON/OFF None ON

Run all enable ON/OFF None OFF

α 0.00 to 1.00 None 0.65

AT calculated gain 0.1 to 10.0 None 1.0

Automatic return of display
mode 0 to 99 Sec 0

AT hysteresis 0.1 to 9.9 %FS 0.2

LB detection width 0.0 to 999.9 %FS 0.2

Event input assignment 1 NON/RST/MAN/HOLD/ADV/PTN0 to 1 None NON

Communication stop bit 1/2 bit 2

Communication data length 7/8 bit 7

Communication parity NONE/EVEN/ODD None EVEN

Option Communication baud rate 1.2/2.4/4.8/9.6/19.2 kbps 9.6p

Communication unit No. 0 to 99 None 0

Transfer output type SP/PV/O/C-O None SP

Transfer output upper limit *10 *10 10

Transfer output lower limit *10 *10 *10
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Transfer Output Type Transfer Output Lower Limit to Transfer Output Upper Limit

SP :Present SP -1999 to 9999

PV :Process value -1999 to 9999

O :Manipulated variable (heat) -5.0 to 105.0% (standard control), 0.0 to 105.0% (heating and cooling control)

C-O :Manipulated variable (cool) 0.0 to 105.0%

� Default : [SP]

*9
*9
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MODEL LIST

Description Type Name Specification

Base unit E5CK-TAA1 AC100-240 Base Unit

E5CK-TAA1-500 AC100-240 Base Unit with terminal cover

E5CK-TAA1 AC/DC24 Base Unit

E5CK-TAA1-500 AC/DC24 Base Unit with terminal cover

Output module E53-R4R4 Relay/relay

E53-Q4R4 Pulse (NPN)/relay

E53-Q4HR4 Pulse (PNP)/relay

E53-C4R4 Linear (4 to 20mA)/relay

E53-C4DR4 Linear (0 to 20mA)/relay

E53-V44R4 Linear (0 to 10V)/relay

E53-Q4Q4 Pulse (NPN)/pulse (NPN)

E53-Q4HQ4H Pulse (PNP)/pulse (PNP)

Option module E53-CK01 RS-232C

E53-CK03 RS-485

E53-CKB Event input : 1 point

E53-CKF Transfer output (4 to 20mA)

Terminal cover E53-COV07 Terminal cover for E5CK-T

The output unit is required for E5CK-TAA1 (including -500). For details on the output unit, see page 2-3.
When adding on the option unit, also see the option unit list on page 2-3.
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PARAMETER OPERATIONS LIST

E• ��
���
�
������������������������������������������������
������
���������������������
���
�����
������
������

E• �����

�������������������������������
���������������������������
����������������������������

�����
��������������
�
�������������������������
�
���������
�
�����������

Level 0

Program

1 second min.

Manual mode

Protect mode

Parameters in a mode can be
switched by the        key. The param-
eter following the last parameter is the
top parameter of the mode.

Power ON

1 second min.

1 second min.

1 second min.

1 second min.

1 second min.

1 second min.

1 second min.

1 second min.

Level 1

Level 2

Setup mode

Expansion
mode

Option mode

Calibration
mode

1 second min.

1 second min.1 second min.

1 second min.

+

+

+

+

RUN/RST

RUN/RST

RUN/RST

Level 0 Program Level 1

PV/Present SP Pattern No. AT Execute/Cancel

Pattern No. Number of steps Proportional band

Step No. monitor to Step 0 to 7 SP Integral time

Hold to Ramp rate 0 to 7 Derivative time

Advance to Step 0 to 7 time Cooling coefficient

Standby time monitor to Step 8 to 15 SP Dead band

Pattern elapsing time monitor to Step 8 to 15 time Position-proportional dead band

Pattern execution count monitor Pattern execution count Manual reset value

MV monitor (heat) Alarm value 1 Hysteresis (heat)

MV monitor (cool) Alarm value 2 Hysteresis (cool)

Alarm value 3 Control period (heat)

Time signal 1 enabled step Control period (cool)

Time signal 1 ON time

Time signal 1 OFF time

Time signal 2 enabled step

Time signal 2 ON time

Time signal 2 OFF time

*1

*1

*1In the rate of rise setting, Target SP 0
to 7 and Soak time 0 to 7.
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Level 2 Setup Expansion

Remote/Local Input type Set point upper limit

Standby time Scaling upper limit Set point lower limit

LBA detection time Scaling lower limit PID / ON/OFF

MV at reset Decimal point Operation at power ON

MV at PV error °C/°F selection End condition

MV upper limit Parameter initialize Number of patterns

MV lower limit Control output 1 assignment Program time unit

MV change rate limit Control output 2 assignment Step time/Rate of rise programming

Input digital filter Auxiliary output 1 assignment Time unit of ramp rate

Alarm 1 hysteresis Alarm 1 type PV start

Alarm 2 hysteresis Alarm 1 open in alarm Alarm during ramp step enable

Alarm 3 hysteresis Alarm 2 type Run all enable

Input shift upper limit Alarm 2 open in alarm α

Input shift lower limit Alarm 3 type AT calculated gain

Alarm 3 open in alarm Automatic return of display mode

Direct/Reverse operation AT hysteresis

LBA detection width

Option Calibration

Event input assignment 1 For details, refer to Chapter 7 Calibra-
tion/7 1 Structure of Parameters” (page

Communication stop bit
tion/7.1 Structure of Parameters” (page
7-2).

Communication data length Manual
Communication parity

Manual

Communication baud rate Manual MV

Communication unit No.

Transfer output type Protect
Transfer output upper limit

Protect

Transfer output lower limit Alarm 1 open in alarm

Alarm 2 type
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ASCII CODE LIST

Hex 0 1 2 3 4 5 6 7

Bin 0000 0001 0010 0011 0100 0101 0110 0111

0 0000 SP 0 @ P p

1 0001 ! 1 A Q a q

2 0010 ” 2 B R b r

3 0011 # 3 C S c s

4 0100 $ 4 D T d t

5 0101 % 5 E U e u

6 0110 & 6 F V f v

7 0111 ’ 7 G W g w

8 1000 ( 8 H X h x

9 1001 ) 9 I Y i y

A 1010 * : J Z j z

B 1011 + ; K [ k {

C 1100 , < L ¥ l |

D 1101 - = M ] m }

E 1110 . > N ^ n ~

F 1111 / ? O _ o DEL

Upper 4 bits

Lower 4 bits
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