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@® SAFETY PRECAUTIONS @

(Read these precautions before using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals
introduced in this manual. Also pay careful attention to safety and handle the module properly.
These precautions apply only to Mitsubishi equipment. Refer to the CPU module user's manual for a
description of the PC system safety precautions.

These ® SAFETY PRECAUTIONS® classify the safety precautions into two categories: "DANGER"
and "CAUTION".

Procedures which may lead to a dangerous condition and cause death or
®DANGER serious injury if not carried out properly.

Procedures which may lead to a dangerous condition and cause
ACAU.”ON superficial to medium injury, or physical damage only, if not carried out

properly.

Depending on circumstances, procedures indicated by ACAUTION may also be linked to serious
results.

In any case, it is important to follow the directions for usage.

Store this manual in a safe place so that you can take it out and read it whenever necessary. Always
forward it to the end user.

[DESIGN PRECAUTIONS]

<>DANGER

e When there are communication errors with the data link, the data of the master module will be held.
Built an interlock circuit into the sequence program that will make sure the system operate safely by using
the communication status information.

/\CAUTION

o Do not bunch the control wires or communication cables with the main circuit or power wires, or them close
to each other.
They should be installed 100 mm (3.9 in.) or more from each other.
Not doing so could result in noise that would cause malfunction.




[INSTALLATION PRECAUTIONS]

/N\CAUTION

e The module should be used under the environmental conditions listed under the general specifications in the
manual.
Using it under any other environmental conditions could cause problems such as fire, malfunction and
damage to or deterioration of the product.

¢ The module should be fixed securely with a DIN rail or installation screws, and then make sure to tighten it
within the range of the specified torque of the installation screws.
If the screws are loose, it may result in fallout or malfunction.
Tightening the screws too far may cause damages to the screws and/or the module, resulting in faliout or
malfunction.

¢ Do not directly touch the module's conductive parts.
Doing so could cause malfunction or trouble in the module.

[WIRING PRECAUTIONS]

/N\CAUTION

o Before beginning any installation or wiring work, make sure all phases of the power supply have been
obstructed from the outside.

Failure to completely shut off the power supply phases may cause damages to the module or malfunction.

e When turning on the power or operating the module after instailation or wiring work, be sure the
module’sterminal covers are correctly attached.
Failure to attach the terminal covers may result in short circuit or failure.

e The FG terminals should always be grounded using the class-3 or higher grounding designed specially for
the PC.
Failure to ground these terminals may cause malfunction.

« When wiring the module, check the rated voltage and terminal layout of the wiring, and make sure the wiring
is done correctly.

Connecting a power supply that differs from the rated voltage or wiring it incorrectly may cause fire or failure.

¢ Tighten the terminal screws within the range of specified torque.
If the terminal screws are loose, it may result in short circuit or malfunction.
Tightening the terminal screws too far may cause damage to the screws and/or the module, resulting in short
circuit or malfunction.

« Be sure there are no foreign substances such as sawdust or wiring debris inside the module.
Such debris could cause fire, faillure or malfunction.




[WIRING PRECAUTIONS]

/\CAUTION

¢ Be sure that the communication cables or power cables connected to the module are stored in the duct or
fixed with cramps.
Failure to do so may cause a damage to the module or cables due to dangling, shifting or inadvertent
handling of calbes, or malfunction due to bad cable contacts.

¢ Do not grab on the cable when removing the communication cable or power cable connected to the module.
When removing the cable, loose the screws on the side that is connected to the module.
Pulling the cable that is still connected to the module may cause a damage to the module or cable, or
malfunction due to bad contacts.

[STARTING AND MAINTENANCE PRECAUTIONS]

/\CAUTION

e Do not touch the terminals while the power is on.
Doing so may cause malfunction.

« Make sure to switch all phases of the external power supply off before cleaning or re-tightening screws.
If you do not switch off the external power supply, it will cause failure or malfunction of the module.
If the screws are loose, it may result in fallout, short circuit or malfunction.
Tightening the screws too far may cause damages to the screws and/or the module, resulting in fallout, short
circuit or malfunction.

¢ Do not disassemble or modify the module.
Doing so could cause failure, malfunction injury or fire.

e Do not drop or give a strong shock to the module because its case is made of resin.
Doing so may cause a damage to the module.

e Make sure to switch all phases of the external power supply off before mounting or removing the module.
If you do not switch off the external power supply, it will cause failure or malfunction of the module.

[DISPOSAL PRECAUTION]

/\CAUTION

e When disposing of this product, treat it as an industrial waste.
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Introduction

Thank you for purchasing the Mitsubishi Graphic Operation Terminal.

Before using the equipment, please read this manual carefully to develop full familiarity with the functions
and performance of the graphic operation terminal you have purchased, so as to ensure correct use.

Please forward a copy of this manual to the end user.
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About This Manual

The following are manuals related to this product.
Request for the manuals as needed according to the chart below.

Related Manuals |-

Manual Name Manual No.
(Type code)
Type AJ61BT11/A1SJ61BT11 CC-Link System Master/Local Module User's Manual IB-66721
This manual explains about the system configuration, performance specifications, functions, (13J872)
handling, wiring and troubleshooting of AJ61BT11and A1SJ61BT11. (Sold separately)
Type AJ61QBT11/A1SJ61QBT11 CC-Link System Master/Local Module User's Manual IB-66722
This manual explains about the system configuration, performance specifications, functions, (13 ng)
handling, wiring and troubleshooting of AJ61QBT11and A1SJ61QBT11.  (Sold separately)




1. OVERVIEW
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1. OVERVIEW

This user's manual explains the specifications, handling, programming methods, etc. of the AJ65BT-
68TD Thermocouple Input Module (hereinafter referred to as AJ65BT-68TD) used as a remote device
station for the CC-Link system.

The AJ65BT-68TD is a module that converts the thermocouple input values from outside the PC to the
temperature values or scaling values of 16-bit signed BIN data.

1.1 Features

The following are the features of the AJ65BT-68TD.

(1)

2

&)

@

&)

6

@

®

Temperature — digital conversion is possible at eight channels in one module
One AJ65BT-68TD module may perform up to eight channels of temperature — digital
conversions.

Thermocouples conforming the JIS standard may be used.

Seven types of thermocouples (K, E, J, T, B, R and S) that conform to the JIS standard may be
used.

Also, a thermocouple may be chosen independently for each channei

Conversion enabling and disabling

Conversion may be enabled or disabled for each individual channel. By disabling the conversion
of channels that are not used, generation of unnecessary wire breakage detection flags may be
prevented and sampling time may be reduced.

Wire breakage detection is possible
The thermocouple and compensating conductor breakage may be detected for each channel.

Sampling processing and travel average processing may be designated
As a conversion processing method, sampling processing and travel average processing may
designated for each channel.

Cold contact compensation is possible using Pt100 temperature-measuring resistor
Since a Pt100 temperature-measuring resistor is connected, cold contact compensation is
performed automatically.

Pt100 cold contact compensation enable/disable setting is possible

By disabling the cold contact compensation by the Pt100 temperature-measuring resistor, cold
contact compensation may be performed at outside the module.

If the cold contact compensation accuracy +1 °C of the Pt100 temperature-measuring resistor may
not be ignored as a tolerance, cold contact compensation accuracy may be increased by installing
a high-accuracy ice bus to outside of the module.

Error compensation can be performed by setting the offset/gain value

Error compensation may be performed individually at each channel by setting the offset/gain
value.

Also, the offset/gain value may be selected to use a user setting value or factory setting value.
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2. SYSTEM CONFIGURATION

System configuration when using the AJ65BT-68TD is explained below.

2.1 Overall Configuration

The overall configuration when using the AJ65BT-68TD is shown below.

Master/local module for CC-Link (master station) Master/local module for CC-Link (local station)
(AJ61BT11, A1SJ61BT11, AJ61QBT11, A1SJ61QBT11) (AJB1BT11, A1SJ61BT11, AJ61QBT11, A1SI61QBT11)

Twisted cable with shield

(Intelligent device station) (Remote I/O station)

AJ65BT-68TD
(Remote device station)

(Remote device station)
4 stations occupied
RX/RY 128 points each
RWr/RWw 16 points each

Thermocouple

Temperature detection
target object

The maximum overall distance for the system is as follows
(varies depending on transmission speed setting).

156 kbps : 1200 m (3937.2ft)  5Mbps : 150 m (492.2 ft.)
625 kbps : 600 m (1968.6 ft.) 10 Mbps : 100 m (328.1 ft.)
2.5 Mbps : 200 m (656.2 ft.)

2-1
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2.2 Applicable CPUs

(1) When the master module is AJ61BT11

* A0J2CPU * AOJ2HCPU « A1CPU

« AINCPU « A2NCPU (S1)  « A3NCPU

« A2ACPU (S1) « A3ACPU « A2UCPU (S1)
« A73CPU

« A1SCPU (C24-R2) * A1SJCPU « A2SCPU

(2) When the master module is AJ61QBT11

* Q2ACPU (S1) * Q3ACPU *« Q4ACPU
* Q2ASCPU (S1) * Q2ASHCPU (S1)

(3) When the master module is A1SJ61BT11

* A1SCPU (C24-R2) « A1SHCPU *« A1SJCPU
* A2SHCPU * A2USCPU (S1) e« A2USH-S1

(4) When the master module is A1SJ61QBT11
* Q2ASCPU (S1) * Q2ASHCPU (S1)

2-2

«A2CPU (S1)  +A3CPU
« A3MCPU « ASHCPU
+ ASUCPU + A4UCPU

« A2USCPU (S1)

* A1SJHCPU * A2SCPU
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3. SPECIFICATIONS

This section explains the AJB5BT-68TD the general specifications, performance specifications, and
transmission specifications.

3.1

General Specification

This section explains the AJ65BT-68TD general specifications.

Item

Specifications

Ambient operating
temperature

0to 55 °C

Ambient storage temperature

-20t0 75 °C

Ambient operating humidity

10 to 90 %RH, Non-condensing

Ambient storage humidity

10 to 90 %RH, Non-condensing

Vibration resistance

Conforming to
JIS B3501,
IEC 1131-2

Frequency Acceleration Amplitude No. of sweeps
0.075 mm
Under intermittent 10t0 57 Hz — (0.003 in.)
vibration . . 10 times each in
57 to 150 Hz 9.8 m/s’ {1 G} — X, Y, Z directions
. 0.035 mm (for 80 min.)
U.ndel.r continuous 10 to 57 Hz — (0.001 in.)
vibration :
57 to 150 Hz 4.9 m/s” {0.5 G} —

Shock resistance

Conforming to JIS B3501, IEC 1131-2

(147 m/s® {15 G}, 3 times in each of 3 directions X Y 2)

Operating ambience

No corrosive gases

Operating elevation

2000 m (6562 ft.) max.

Installation location

Control panel

Over voltage category *1

Il max.

Poliution level *2

2 max.

*1 .

2

This indicates the section of the power supply to which the equipment is assumed to be connected
between the public electrical power distribution network and the machinery within the premises.
Category |l applies to equipment for which electrical power is supplied from fixed facilities. The
surge voltage withstand level for up to the rated voltage of 300 V is 2500 V.

This index indicates the degree to which conductive material is generated in terms of the
environment in which the equipment is used. Pollution level 2 is when only non-conductive
pollution occurs. A temporary conductivity caused by condensation must be expected

occasionally.

3-1
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3.2 Performance Specifications

The performance specifications of the AJ65BT-68TD are shown below.

Item Specifications
Temperature Sensor Input (°C) -200 to 1700
Detected o . . . L
Output temperature 16-bit signed binary (-2000 to 17000 : value to one decimal place multiplied by 10)

Scaling value

16-bit signed binary (0 to 2000)

Applicable thermocouples
and temperature
measurement range accuracy

Applicable Temperature Conversion accuracy Temperature characteristic
thermocoupl| measurement {(When ambient operating (Per 1 °C of ambient operating
e type range [°C ] temperature is 25 =5 °C) temperature change)
B 600 to 1700 +25°C +04°C
R 0 to 200 £20°C +0.4°C
200 to 1600 +0.3°C
5 0 to 200 £2.0°C +04°C
200 to 1600 +0.3°C
20010 0 +0.06 °C or +0.3 % of the measured
K temperature, whichever is greater

+0.06 °C or +0.02 % of the measured
temperature, whichever is greater

0to 1200

-200to 0 +0.06 °C or +0.3 % of the measured
temperature, whichever is greater

accuracy (°C)

E £0.5 °C or £0.25 % of the
0to 800 measured temperature, +0.06 °C or +0.02 % of the measured
whichever is greater temperature, whichever is greater
J 0to 750 +0.06 °C or +0.02 % of the measured
temperature, whichever is greater
-200t0 O +0.06 °C or £0.3 % of the measured
T temperature, whichever is greater
0 to 350 +0.06 °C or £0.02 % of the measured
temperature, whichever is greater
Cold contact compensation £10

Overall accuracy

Depends on *1 calculation expression

Maximum resolution

B,R,$:03°C KEJT:01°C

Conversion speed
(sampling time) [ms/ch]

45 ms/1channel *2

Absolute maximum input [V]

+5

Number of analog input points

8 channels + Pt100 connection channel

Insulation method

Thermocouple input to CC-Link transmission : Transformer insulation
Between channels : Transformer insulation
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Item

Specifications

CC-Link station type

Remote device station

Number of occupied stations

4 Stations : RX/RY 128 points each RWw/RWr 16 points each

Transmission
speed/maximum
transmission distance

Refer to section 3.4.

Maximum number of
connected modules

16 modules

Connection cable

Twisted cable with shield (Refer to Section 3.6)

Noise durability

Depends on noise simulator of noise voltage at 500 Vp-p, noise widih at 1 ms and noise
frequency at 25 to 60 Hz

Dielectric withstand voltage -

500 V AC between DC external terminal batch and ground for 1 minute

Insulation resistor

10 MW or more using insulation resistance meter when 500 V DC between DC external
terminal batch and ground

Connected terminal block

27 terminal blocks (M3.5 x 7 screws)

Applicable wire size [mm’}

0.75 t0 2.00

Applicable solderless terminal

RAV 1.25-3, RAV 2-3.5 (conforms to JIS C 2805)

Aliowable momentary power
failure period [ms]

1

Moduie installation screw

Screws M4 x 0.7 mm x 16 mm or larger (tightening torque range 78 to 118 N - cm {8 to 12 kg - cm})

May be attached using DIN rails

Applicabie DIN rail

TH35-7.5Fe, TH35-7.5Al, TH35-15Fe (conforms to JIS-C2B12 )

External power supply DC24V (DC18 to 30V)
Intemal consumption current 0.081

(Al

Mass [kg (Ib)] 0.40 (0.88)

*1 Overall accuracy computation method is as follows:
(Overall accuracy) = (Conversion accuracy) + (Temperature characteristics) x (Ambient operating
temperature change) + (Cold contact compensation accuracy)
The ambient operating temperature change refers to the value that falls outside the range of 25 +5 °C.
Example) The overall accuracy when using thermocouple K, measured temperature 150 °C,
ambient operating temperature 35 °C will be:
(0.5 °C) + (+0.06 °C) x (5 °C) + (x1 °C) =x1.8°C

*2 - Conversion speed is the time required to convert the input temperature to the corresponding digital
value and store it into the remote register.
When using multiple channels, the conversion speed becomes "45ms x number of channels that
are conversion enabled".
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3.3

Temperature/Digital Conversion Characteristics

3.4

Since the thermal electromotive force has a non-linear characteristic, it must undergo the linearize
processing before being written in the remote register.
An example of detected temperature characteristic in respect to the thermocouple input value is shown

below.

(1200 °C) 12000

e

The diagram at left is an example
of temperature conversion
characteristic example under

the conditions shown below:
Thermocouple used : JIS K type
Terminal block temperature : 0 [°C]

i)
3
o8
25 L
£¢
¢ e Thermocouple
= 9o e output characteristic
o| e
(0°C) — }
- 0 Thermal 48828 [V |
(0°C) electromotive force (1200 °C)

Maximum Transmission Distance over the CC-Link System

The maximum transmission distance over the CC-Link system is shown below.

1) Regardless of the setting of the transmission speed, the cable length must be “greater than2 m
(6.6 ft.)" long between a mater or local station, intelligent device station and the adjacent stations.

2) For 5 Mbps and 10 Mbps transmission speeds, the maximum transmission distance will differ
according to the cable length between the remote 1/O station and remote device station, so
exercise caution.

Local station Local station
Master Stapdby master Stapdby master
. station station
station I . ! .
Remote I/O station Remote I/0 station Intelligent device Intelligent device Remote /O station Remote I/O station
Remote device station Remote device station station station Remote device station Remote device station
\_ A A A A A /
1) 2) 1) 1) 2)
Maximum transmission distance N
| 1
Transmission speed 1) 2) Maxlmurr.u transmission
distance
156 kbps 30 cm (11.8 in.)or more 1200 m (3937.2 ft.)
625 kpbs 30 cm (11.8 in.) or more 600 m (1968.6 ft.)
2.5 Mpbs 30 c¢m (11.8 in.) or more 200 m (656.2 ft.)
60 cm (11.8in.) or more 150 m (492.2 {t.)
5 Mbps 2 m (6.6 ft.) or more
30to 59 cm (11.8 10 23.2in.) 110 m (360.9 ft.)
1 m (3.3 ft.) or more 100 m (328.1 ft.)
10 Mbps 60 to 99 cm (23.6 to 39 in.) 80 m (262.5 ft.)
30to 59 cm (11.8t0 23.21in.) 50 m (164 ft.)

3-4
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3.5 Data Link Processing Time

For the AJ65BT-68TD, the data link processing time shown below will be required in order to execute
each function.

For details on link scan time, refer to the AJ61BT11/A1SJ61BT11 CC-Link System Master/Local
Module User's Manual or the AJ61QBT11/A1SJ61QBT11 CC-Link System Master/Local Module User's
Manual.

(1)

@

3)

@

Mater station (RY) - Remote device station (RY) processing time

[Expression]

SM + LS x 3 + Remote device station processing time (90 ms) [ms}]
AJ65BT-68TD

SM : Master station sequence program scan time

LS : Link scan time

Master station (RWw) —» Remote device station (RWw) processing time

[Expression]

SM + LS x 3 + Remote device station processing time (90 ms) [ms]
AJ65BT-68TD

SM : Master station sequence program scan time

LS : Link scan time

Master station (RX) « Remote Device Station (RX) Processing Time

[Expression]

SM + LS x 2 + Remote device station processing time (1 ms) [ms]
AJ65BT-68TD

SM : Master station sequence program scan time

LS : Link scan time

Master station (RWr) < Remote Device Station (RWr) Processing Time

[Expression]

SM + LS x 2 + Remote device station processing time (1 ms) [ms]
AJ65BT-68TD

SM : Master station sequence program scan time

LS : Link scan time

POINT

The above are examples of processing time until the control of the output signal to the AJ65BT-
68TD from the PC CPU or until input signals or remote registers are read.

The maximum time that takes for updating the detected temperature read by the PC CPU is "data
link processing time + sampling time."

3-5
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3.6 Twisted Cable Specifications

The twisted cable specifications and recommended cables for use with the CC-Link is expiained below.
Also, the performance of the CC-Link may not be guaranteed when using cables cther than

recommended ones as shown below.
The recommended cable names and specifications are shown in the table below.

Specification

tem
Type FANC-SB 0.5 mm’ x 3
Mitsubishi Electric System Service, Inc.
Contact )
Kurashige Denkou, Inc.
Cable type Twisted shielded cable
Conductor cross-sectional area 0.5 mm?

37.8 Q/km or less
10000 MQ km or more
500 V DC one minute

60 nF/km or less
100+15Q

Conductor resistance (20 °C)
Conductive resistance
Dielectric withstand voltage
Static capacity (1 kHz)
Characteristic impedance (1 MHz)

DA Sheath

Shield

Cross-sectional diagram
Aluminum tape

Ground wire
External dimensions 7 mm (0.28 in.)
Approximate mass 65 kg / km
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Function List

Below is a function list of the AJ65BT-68TD.

offset/gain value setting

item Description Reference section
Wire breakage detection o Detects wire breakage for the connected thermocouple by Section 3.8.3
channel. :
Conversion enable/disable « Performs conversion enable/disable settings by channel.
designation » Sampling time may be reduced by disabling the conversion Section 3.8.4
) at channels not in use.
Sampling processing/travel « Designates sampling processing or travel average :
. . Section 3.8.5
average processing designation processing by channel.
Thermocouple type selection « The thermocouple type to be used may be set for each Section 3.8.6
channel or in batch.
» Designates the Pt100 cold contact compensation
Pt100 cold contact enable/disable.
compensation enable/disable ¢ By disabling the Pt100 cold contact compensation, a high- Section 3.8.7
designation accuracy ice bus is set outside of the module to increase
the cold contact compensation accuracy.
Measured temperature high/low | e Sets the high and low limits of the measured temperature Section 3.9.2
limit value setting by channel. )
Detected temperature storage | ° A value 1o one decimal place {16-bit signed binary) will be Section 3.9.3
stored in the remote register. )
Scaling value storage « The detected temperature value will be scaled to a value of Section3.9.4
0 to 2000 within the high and low limits and stored. h
Error compensation by e Error compensation is performed by setting the offset/gain Sectiond 4

values.
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3.8

I/O Signals in Respect to the Master Module

The assignment of I/0 signals and the functions is explained.

3.8.1

/0 signal list

The AJ65BT-68TD uses 128 points for input and 128 points for output in respect to the data for the
master module.
The I/O signal assignment and the name of each signal are shown in the table below.

Device RX indicates an input signal to the master module from the AJ65BT-68TD, and device RY
indicates an output signal from the master module to the AJ65BT-68TD.

Signal direction : AJ65BT-68TD — Master module Signal direction : Master module —» AJ65BT-68TD
Device No. Signal name Device No. Signal name

RXn0 CH.1 conversion completion flag RYnO CH.1 conversion enable flag

RXn1 CH.2 conversion completion flag RYn1 CH.2 conversion enable flag

RXn2 CH.3 conversion completion flag RYn2 CH.3 conversion enable flag

RXn3 CH.4 conversion completion flag RYn3 CH.4 conversion enable flag

RXn4 CH.5 conversion completion flag RYn4 CH.5 conversion enable flag

RXn5 CH.6 conversion completion flag RYn5 CH.6 conversion enable flag

RXn6 CH.7 conversion completion flag RYn6 CH.7 conversion enable flag

RXn7 CH.8 conversion completion flag RYn7 CH.8 conversion enabie flag

RXn8 CH.1 wire breakage detection flag RYn8 CH.1 sampling/travel average designation flag

RXng CH.2 wire breakage detection flag RYn9 CH.2 sampling/travel average designation flag

RXnA CH.3 wire breakage detection flag RYnA CH.3 sampling/travel average designation flag

RXnB CH.4 wire breakage detection flag RYnB CH.4 sampling/trave! average designation flag

RXnC CH.5 wire breakage detection flag RYnC CH.5 sampling/trave! average designation flag

RXnD CH.6 wire breakage detection flag RYnD CH.6 sampling/travel average designation flag

RXnE CH.7 wire breakage detection flag RYnE CH.7 sampling/travel average designation flag

RXnF CH.8 wire breakage detection flag RYnF CH.8 sampling/travel average designation flag
RX (n+1) 0| CH.1 measurement range over flag (lower limit) | RY (n+1) 0 CH.1 type "K" thermocouple selection fiag
RX (n+1) 1 | CH.1 measurement range over flag (upper limit) | RY (n+1) 1 CH.1 type "E" thermocouple selection flag
RX (n+1) 2 | CH.2 measurement range over flag (lower limit) | RY (n+1) 2 CH.1 type "J" thermocouple selection flag
RX (n+1) 3 | CH.2 measurement range over flag (upper limit) | RY (n+1) 3 CH.1 type "T" thermocouple selection flag
RX (n+1) 4 | CH.3 measurement range over flag (lower limit) [ RY (n+1) 4 CH.1 type "B" thermocouple selection flag
RX (n+1) 5 | CH.3 measurement range over flag (upper limit) | RY (n+1) 5 CH.1 type "R" thermocouple selection flag
RX (n+1) 6 | CH.4 measurement range over flag (lower limit) | RY (n+1) 6 CH.1 type "S" thermocouple selection flag
RX (n+1) 7 | CH.4 measurement range over flag (upper limit) | RY (n+1) 7 Use prohibited
RX (n+1) 8 | CH.5 measurement range over flag (lower limit) | RY (n+1) 8 CH.2 type "K" thermocouple selection flag
RX (n+1) 9 | CH.5 measurement range over flag (upper limit) | RY (n+1) 9 CH.2 type "E" thermocouple selection flag
RX (n+1) A | CH.6 measurement range over flag (lower limit) | RY (n+1) A CH.2 type "J" thermocouple selection flag
RX (n+1) B | CH.6 measurement range over flag (upper limit) | RY (n+1) B CH.2 type "T" thermocouple selection flag
RX (n+1) C | CH.7 measurement range over flag (lower limit) | RY (n+1) C CH.2 type "B" thermocouple selection flag
RX (n+1) D | CH.7 measurement range over flag (upper limit) | RY (n+1) D CH.2 type "R" thermocouple selection flag
RX (n+1) E | CH.8 measurement range over flag (lower limit) | RY (n+1) E CH.2 type "S" thermocouple selection flag
RX (n+1) F | CH.8 measurement range over flag (upper limit) | RY (n+1) F Use prohibited
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Signal direction : AJ65BT-68TD — Master module Signal direction : Master module —» AJ65BT-68TD

Device No. Signal name Device No. Signal name

RX (n+2) 0 CH.1 write data error RY (n+2) 0 CH.3 type "K" thermocouple selection flag
RX (n+2) 1 CH.2 write data error RY (n+2) 1 CH.3 type "E" thermocouple selection flag
RX (n+2) 2 CH.3 write data error RY (n+2) 2 CH.3 type "J" thermocouple selection flag
BX (n+2) 3 CH.4 write data error RY (n+2) 3 CH.3 type "T" thermocouple selection flag
RX (n+2) 4 CH.5 write data error RY (n+2) 4] CH.3 type "B" thermocouple selection flag
RX (n+2) 5 CH.6 write data error RY (n+2) 5| CH.3 type "R" thermocouple selection flag
RX (n+2) 6 CH.7 write data error " |RY (n+2) 6 CH.3 type "S" thermocouple selection flag
RX (n+2) 7 CH.8 write data error RY (n+2) 7 Use prohibited

RX (n+2) 8 E*PROM abnormal flag RY (n+2) 8 CH.4 type "K" thermocouple selection flag
RX (n+2) 9 Test mode flag RY (n+2) 9 CH.4 type "E" thermocouple selection flag
RX (n+2) A RY (n+2) A CH.4 type "J" thermocouple selection flag
RX (n+2) B RY (n+2) B CH.4 type "T" thermocouple selection flag
RX (n+2) C RY (n+2) C| (CH.4 type "B" thermocouple selection flag
RX (n+2) D RY (n+2) D| CH.4 type "R" thermocouple selection flag
RX (n+2) E RY (n+2) E CH.4 type "S" thermocouple selection flag
RX (n+2) F RY (n+2) F Use prohibited

RX (n+3) 0 RY (n+3) 0 CH.5 type "K" thermocouple selection flag
RX (n+3) 1 RY (n+3) 1 CH.5 type "E" thermocouple selection flag
RX (n+3) 2 RY (n+3) 2 CH.5 type "J" thermocouple selection flag
RX (n+3) 3 RY (n+3) 3 CH.5 type "T" thermocouple selection flag
RX (n+3) 4 RY (n+3) 4| CH.5 type "B" thermocouple selection flag
RBRX (n+3) 5 RY (n+3) 5| CH.5 type "R" thermocouple selection flag
RX (n+3) 6 RY (n+3) 6 CH.5 type "S" thermocouple selection flag
RX (n+3) 7 RY (n+3) 7 Use prohibited

RX (n+3) 8 RY (n+3) 8 CH.6 type "K" thermocouple selection flag
RX (n+3) 9 RY (n+3) 9 CH.6 type "E" thermocouple selection flag
RX (n+3) A RY (n+3) A CH.6 type "J" thermocouple selection flag
RX (n+3) B RY (n+3) B CH.6 type "T" thermocouple selection flag
RX (n+3) C Use prohibited RY (n+3) C| CH.6 type "B" thermocouple selection flag
RX (n+3) D RY (n+3) D| CH.6 type "R" thermocouple selection flag
RX (n+3) E RY (n+3) E CH.6 type "S" thermocouple selection flag
RX (n+3) F RY (n+3) F Use prohibited

RX (n+4) 0 RY (n+4) 0 CH.7 type "K" thermocouple selection flag
RX (n+4) 1 RY (n+4) 1 CH.7 type "E" thermocouple selection flag
RX (n+4) 2 RY (n+4) 2 CH.7 type "J" thermocouple selection flag
RX (n+4) 3 RY (n+4) 3 CH.7 type "T" thermocouple selection flag
RX (n+4) 4 RY (n+4) 4| CH.7 type "B" thermocouple selection flag
RX (n+4) &6 RY (n+4) 5 CH.7 type "R" thermocouple selection flag
RX (n+4) 6 RY (n+4) 6 | CH.7 type "S" thermocouple selection flag
RX (n+4) 7 RY (n+4) 7 Use prohibited

RX (n+4) 8 RY (n+4) 8 CH.8 type "K" thermocouple selection flag
RX(n+4) 9 RY (n+4) 9 CH.8 type "E" thermocouple selection flag
RX (n+4) A RY (n+4) A CH.8 type "J" thermocouple selection flag
RX (n+4) B RY (n+4) B CH.8 type "T" thermocouple selection flag
RX (n+4) C RY (n+4) C CH.8 type "B" thermocouple selection flag
RX (n+4) D RY (n+4) D CH.8 type "R" thermocouple selection flag
RX (n+4) E RY (n+4) E| CH.8 type "S" thermocouple selection flag
RX (n+4) F RY (n+4) F Use prohibited
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Signal direction : AJ65BT-68TD — Master module Signal direction : Master module —» AJ65BT-68TD

Device No. Signal name Device No. Signal name

RX (n+5) 0 RY (n+5) 0| Al CH. batch type "K" thermocouple selection
flag

RX (n+5) 1 RY (n+5) 1 | All CH. batch type "E" thermocouple selection
flag

RX (n+5) 2 RY (n+5) 2 | Al CH. batch type "J" thermocouple selection
flag

RX (n+5) 3 RY (n+5) 3 [ Al CH. batch type "T" thermocouple selection
flag

RX (n+5) 4 RY (n+5) 4 | All CH. batch type "B" thermocouple selection
flag

RX (n+5) 5 RY (n+5) 5 | Al CH. batch type "R" thermocouple selection
flag

RX (n+5) 6 Use prohibited RY (n+5) 6 { All CH. batch type "S" thermocouple selection
flag

RX (n+5) 7 RY (n+5) 7 | Pt100 cold contact compensation disable flag

RX (n+5) 8 RY (n+5) 8

to to Use prohibited

RX (n+7) 6 RY (n+7) 6

RX (n+7) 7 RY (n+7)} 7 Offset/gain value selection flag

RX (n+7) 8 Initial data processing request flag RY (n+7) 8 Initial data processing completion flag

RX (n+7) 9 Initial data setting completion flag RY (n+7) 9 Initial data setting request flat

RX (n+7) A Error status flag RY (n+7) A Error reset request flag

RX (n+7) B Remote READY RY (n+7) B

RX (n+7) C RY (n+7) C

to Use prohibited to Use prohibited
RBRX (n+7) F RY (n+7) F

n : Addresses assigned to the master module by the station number setting.

POINT l

Do not turn on the output signals that are prohibited in respect to the remote device from the
master module.

if the prohibited signals are output, the PC system may malfunction.
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3.8.2
The function of each I/O signal for the AJ65BT-68TD is explained below.

/O signal functions

1

Input signal

Device No.

Signal name

Description

RXn0 to RXn7

cH. O
conversion
completion flag

The conversion completion flag turns on when the detected temperature value
converted at each channel is stored in the remote register after power on or a hardware
reset.
If the travel average processing is running, it will turn on when the detected
temperature value is converted and stored in the remote register after the travel
average processing has completed. The conversion completion flag changes according
to the conditions listed below.
« When conversion disabled is changed to enabled
The temperature detection of the enabled channels will be commenced.
After the detected temperature values are stored in the remote register, the
conversion completion flag is turned on for the corresponding channel.
« When conversion enabled is changed to disabled
The conversion completion flag is turned off for the corresponding channel.
For the values stored in the remote register, the data immediately prior to the disable
setting are retained.

RXn8 to RXnF

cH. O wire
breakage
detection flag

For the thermocouple input circuit for all channels, when only a single section of the I/O
signal lines including the thermocouple is broken, the wire breakage detection flag is
turned on for the corresponding channel.

The detected temperature value when a wire breakage detection flag is turned on will
be maintained at the normal value immediately prior to the wire breakage, and then the
conversion completion flag will be turned off.

After the wire breakage has been removed, the wire breakage detection flag may be
turned off by turning on the error reset request flag.

Also, after the breakage has been fixed, the updating of detected temperatures value
will be resumed regardless of whether or not the wire breakage detection flag is reset,
and after the first update has been completed the conversion completion flag will turn
oh once again.

RX (n+1) 1 to
RX (n+1) F

cH. 0

measurement
range over flag

When a detected temperature value that falls outside of the high and low limits set in
the remote register is detected, the measurement range over flag is turned on for the
corresponding channel.

When the detected temperature value returns to inside the range, it is reset (off)
automatically.

RX (n+2) 1 to
RX (n+2) 7

CH. [ write
data error flag

When a value exceeding the specification is written in the write-only area of the remote
register (high and low limit setting) or when multiple types of thermocouples are
selected in the thermocouple selection flag, the write data error is turned on for the
corresponding channel.

After the cause of the write data error has been removed, the flag may be turned off by
turning on the error reset request flag.

RX (n+2) 8

E°PROM
abnormal flag

After power on or a hardware reset, the internal memory (E2PROM for offset/gain value
storage) is checked, and it turns on if there is an error.

At such times, the conversion function will stop.

When this flag turns on, the error reset request flag may not be used to reset (off)
because the module itself is malfunctioning (hardware error).

RX(n+2) 9

Test mode flag

Turns on during test mode.
Turns off when reverted to normal mode.

3-11



3. SPECIFICATIONS

MELSEC A

Device No. Signal name Description
Initial d After power on or a hardware reset, this is turned on because the AJ65BT-68TD
nitia a.ta requests the initial data setting .
RX (n+7) 8 |processing o T o .
request flag After the initial data processing is complete (initial data processing request fiag
RY(n+7)8 is turned on), it turns off.
(niti Turns on when initial data setting request (initial data setting request flag RY(n+7)9 is
nitial da.ta turned on) is made.
RX (n+7)9 |processing L , : o NI
request flag After the initial data setting request flag is turned off when initial data setting is
complete, this also turns off.
Turns on when wire breakage detection flag/write data error flag/E*PROM error flag
Error status turns on.

RX (n+7) A flag After the cause of the error has been removed, the flag may be reset (off) by turning on
the error reset request flag, but since the E°PROM error flag cannot be reset, this flag
may also not be reset.

After power on or a hardware reset, this flag tums on when the initial data setting is
complete and the detected temperature value at the conversion-enabled channel has
R : been stored in the remote register.
0

RX (n+7) B RZ?D\? Will not turn on when all channels are conversion disabled.

It will turn off for two seconds when the offset/gain switch is set to [OFFSET] during test
mode or when changed from [GAIN] to [SET].
Used as an interlock for read and write in respect to the master module.
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(2) Output signal

Device No.

Signal name

Description

RYno0 to RYn7

cH. O

conversion
enable flag

It is possible to designate the conversion enabled or disabled for each channel.

By disabling the conversion at channels not in use, generation of unnecessary wire

breakage detection flags may be prevented and sampling time may be reduced.

ON : Conversion enabled - wire breakage detection is conducted at the same time
the temperature of the target object is taken.

QFF : Conversion disabled ---- neither temperature taking or wire breakage detection
is conducted.

By setting of conversion enable/disable, the following changes are made.

* When conversion is changed from disabled — enabled
Temperature detection of the enabled channel is commenced.
After the detected temperature value of the corresponding channel is stored in the
remote register, the conversion completion flag of the corresponding channel is
turned on.

« When the conversion is changed from enabled — disabled.
The conversion compietion flag is turned off for the corresponding channel.
For the detected temperature value stored in the remote register, the data
immediately prior to the disable setting will be retained.

RYn8 to RYnF

cH. O
sampling
processing/tra
vel average
processing
specification
flag

It is possible to designate the sampling processing or travel average processing for
each independent channel.

ON : Travel average processing

OFF : Sampling processing

In travel average processing, an average value of four detected temperature value
samples that were taken during each sampling time is calculated and stored in the
remote register.

* When changed from sampling processing — travel average processing
The conversion completion flag for the corresponding channel is turned off.
An average value of four detected temperature value sampies is calculated, and
after it has been stored to the remote register the conversion completion flag of the
corresponding channel is turned on.

* When changed from travel average processing — sampling processing
The conversion completion flag is turned off for the corresponding channel.
After the most recent detected temperature value is stored in the remote register, the
conversion completion flag for the corresponding channel is turned on.

Note : This flag is only valid when the initial data processing completion flag (RY (n+7)
8) or initial data setting request flag (RY (n+7) 9) is on.
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Device No. Signal name Description
RY (n+1) 0 |[CH.1 Selects the type of thermocouple to be connected to each channel.
to thermocouple | Only the flags appropriate for the thermocouple to be used are turned on.
RY (n+1) 6 | selectionflag |} is read as the set value when the initial data processing request flag is turned on.
RY (n+1)8 |CH.2 When the flag is off after power on or a hardware reset, the K type is selected.
to thermocouple

Also, when multiple thermocouple selection flags are turned on, the write data error flag

RY (n+1) E_ | selection flag is turned on and the previously selected thermocouple type is retained.

RY (n+2)0 |CH.3
to thermocouple

Refer to the I/O signal list for the correspondence between each signal and

N thermocouple type.
RY (n+2) 6 | selection flag ) . ) . ) .
Note : This flag is only valid when the initial data processing compensation flag
RY (n+2)8 |CH.4 (RY(n+7)8) or initial data setting request flag (RY (n+7) 9) is on.

to thermocouple
RY (n+2) E | selection flag
RY (n+3) 0 |CH.5

to thermocouple
RY (n+3) 6 | selection fiag
RY (n+3)8 |CH.6

to thermocouple
RY (n+3) E | selection flag
RY (n+4)0 |CH.7

to thermocouple
RY (n+4) 6 | selection flag
RY (n+4)8 |[CH.8

to thermocouple
RY (n+4) E | selection flag

All channels are selected to the same thermocouple in batch. This flag takes priority
over the thermocouple selection flag for individual channels. The thermocouple

RY (n+5) 0 All CH. selection flag for individual channels may only be used when this flag is off.
to batch Also, when mulitiple batch thermocouple selection flags are turned on, the write data
RY (n+5) 6 therm9couple error flag is turmed on and the previously selected thermocouple type is retained.
selection flag Refer to the /O signal list for the correspondence between each signal and
thermocouple type.
Note : This flag is only valid when the initial data processing compensation flag
(RY(n+7)8) or initial data setting request flag (RY (n+7) 9) is on.
The detected temperature value to be stored in the remote register can be selected
from a value that has undergone cold contact compensation by Pt100 temperature-
measuring resistor, and a value that has not (the cold contact compensation is
Pt100 cold performed externally).
RY (n+5) 7 contact i ON : Cold contact compensation is not performed by the Pt100 temperature-
Cf)mpensa fon measuring resistor.
disable flag

OFF : Cold contact compensation is performed by the Pt100 temperature-measuring
resistor.

Note: This flag is only valid when the initial data processing compensation flag
(RY(n+7)8) or initial data setting request flag (RY (n+7) 9) is on.
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Device No.

Signal name

Description

RY (n+7) 7

Offset/gain
value selection
flag

Select whether or not the offset/gain value will be set to "user setting" or "factory

setting.”

At the product shipment from factory, the same values for the factory settings are

stored in the E2PROM for storing the user setting offset/gain values.

ON : Factory setting (Offset-gain, 100.0 Q (0 °C equivalent) -300 °C)

OFF : User setting

Note: This flag is only valid when the initial data processing compensation flag (RY
(n+7) 8) or initial data setting request flag (RY (n+7) 9) is on.

RY (n+7) 8

Initial data
processing
completion flag

After power on or hardware reset, the initial data are set in the module by turning this
flag on during the initial data processing request .

Used when designating sampling processing/travel average processing designation,
selecting offset/gain vaiue, setting high and low limits, Pt100 cold contact
compensation enable/disable designation or selecting thermocouples.

RY (n+7) 9

Initial data
setting request
flag

Turned on when changing the initial values.

Used when designating sampling processing/travel average processing, selecting
offset/gain value, setting high and low limits, or Pt100 cold contact compensation
enable/disable designation.

RY (n+7) A

Error reset
request flag

When this flag is turned on, the wire breakage detection flag/write data error flag are
reset (turned off), and the error status flags are reset at the same time. However, the
EPROM error flag may not be reset (turned off) and therefore the error status flag will
remain on.

n : Address assigned to the master module by the station number setting.
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3.8.3 Wire breakage detection
The AJ65BT-68TD detects wire breakage in the thermocouple or compensating conductor used for
each channel, and turns on the wire breakage detection flag (RXn8 to RXnF) for the corresponding

channel.
On the AJB5BT-68TD, the wire breakage detection are performed for channels that are enabled for

conversion.
The relationships between the wire breakage detection and conversion enable/disable are shown

below.

Connection status Conversion enabled/disabled setting | Wire breakage detection flag

+ Conversion enabied
OFF

No breakage Conversion disabled

+ Conversion enabled ON

Conversion disabled OFF

% + Conversion enabled ON
No connection { - Conversion disabled OFF

POINT

« Be sure to set the channels having no thermocouple attached to "conversion disabled."
If a channel having no thermocouple attached is set to "conversion enabled," the wire breakage
detection flag will turn on.

¢ The channels for which wire breakage detection turned on will retain the normal detected
temperature value immediately prior to the breakage detection, and the conversion completion

flag for the corresponding channel will turn off.
When the detected breakage is fixed, updating of detected temperature value after repair will be

resumed and the conversion completion flag will be turned on again.
« For thermocouple wiring details, refer to Section 4.7.

Breakage
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3.8.4 Conversion enable/disable designation

Conversion may be enabled or disabled for each channel individually.
The setting of the conversion is made through the CH. O conversion enable flags (RYnO to RYn7).

Setting Description
ON Wire breakage detection is conducted at the same time the temperature of the target object is taken.
OFF Neither temperature detection nor wire breakage detection is conducted.

AJ65BT-68TD

Remote I/O signal Remote register
RWrn 265 ?:I'L] e1 detected temperature
RYnO m E)r;aé‘)ll_?%conversion RWm+1 1032 \(/;al-lill e2 detected temperature
RYn1 m E)’;aé’}fszcon"e" sion RWrn+2 o \(/;gd éi detected temperature
RYn2 fDJrs%tl)—ll.e é:onversion RWm+3 0 \?;I‘L] e4 detected temperature
RYn3 Disable onversion to to to
to RWm+8 356 CH. 1 scaling value
RWrn+9 1532 CH. 2 scaling value
RWrn+10 0 CH. 3 scaling value
RWrn+11 ¢} CH. 4 scaling value
to

(1) Relationship between conversion enable/disable designation and sampling time
By disabling conversion at the channels not in use, sampling time may be reduced.
<[f all channels are conversion enabled>
45 ms x 8 channels = 360 ms (= sampling time)
<If only one channel is conversion enabled>
45 ms x 1 channel = 45 ms (= sampling time)

(2) Changes caused by switching conversion enable/disable designation

<When changed from conversion disabled — enabled>
Sampling of the enabled channels will be commenced.
After the detected temperature values are stored in the remote register, the conversion
completion flag is turned on for the corresponding channel.

<When changed from conversion enabled — disabled>
Sampling of the disabled channels will be stopped.
The conversion completion flag is turned off for the corresponding channel.

For the detected temperature value stored in the remote register, the data immediately prior to
the disable setting will be retained.
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3.8.5 Sampling processing/travel average processing designation

The AJ65BT-68TD may designate sampling processing or travel average processing for each individual
channel.

The setting of sampling processing or travel average processing is made through the CH. [0 sampling
processing/trave! average processing designation flags (RYn8 to RYnF).

Setting Description
ON Travel average processing
OFF Sampling processing

(1) Travel average processing
The average of the four detected temperature values that have been taken during each sampling
time (current value + three previous values) is calculated and stored in the remote register.
Also, since the average processing travels for each sampling, the most recent measured
temperature value may be obtained.
By using this, a scaling value can be obtained using the detected temperature value that has
undergone the average processing and stored in the remote register.

Sampling time

® @ r——l
® ®

<4
/V e 2% 9
& = ® @
° ~ ; .
[°C} > ﬁg_r_r_\_(_)_!iie-glst?t
I —» 1st storage Detosted

» 2nd storage —» temperature

value

* 3rd storage

o> Time [ms]

The data transition inside the remote register [

1st storage 2nd storage 3rd storage
D+R+R+® [+ D+B+O+® || @+@D+E+E
4 4 4
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(2) Sampling processing

Stores the detected temperature value and scaling value are stored in the remote register by each

sampling time.

S Temperature

Sampling time

® ®

—» 1st storage

—» 2nd storage . —»

3rd storage

——» Time [ms]

The data transition inside the remote register

Remote register

Detected

temperature
value

]
|

1st storage

2nd storage

3rd storage

®

®

®

(3) Changes caused by altering sampling processing/travel average processing settings

<When changed from sampling processing — travel average processing>
The conversion completion flag is turned off for the corresponding channel.

After an average of four previously detected temperature values is calculated and stored to the
remote register, the conversion completion flag for the corresponding channel is turned on.

<When changed from travel average processing — sampling processing>
The conversion completion flag is turned off for the corresponding channel.

After the most recent detected temperature value is stored in the remote register, the conversion

completion flag for the corresponding channel is turned on.
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3.8.6 Thermocouple type selection

The AJ65BT-68TD can select the thermocouple to use for individual channels or all channels in batch.

(1) When selecting the thermocouple to use for individual channels
The CH. [1] "K" to "S" type thermocouple selection flags are used to select the thermocouple used
for each channel.
Only the flags corresponding to the thermocouple used at each channel are turned on.
The CH. [ "K" to "S" type thermocouple selection flags are valid only when the all-channel batch
'K" to "S" type thermocouple selection flag shown below is not selected.
Example) When selecting "S" type for the thermocouple used at CH. 1.

CH. [ type "K" to "S" thermocouple selection flag Signal description

CH.1 "K" type thermocouple selection flag

CH.1 "E" type thermocouple selection flag

CH.1 "J" type thermocouple selection flag

CH.1 "T" type thermocouple selection flag OFF
CH.1 "B" type thermocouple selection flag
CH.1 "R" type thermocouple selection flag
CH.1 "S" type thermocoupie selection flag ON

(2) When selecting a thermocouple for all channels in batch
The all-channel batch "K" to "S" type thermocouple selection flag is used to select types of
thermocouple to be used by all channels in batch.
Only the flags corresponding to the thermocouple to be used are turned on.
This takes priority over the CH. [ "K" to "S" type thermocouple selection flag described above.

POINT I

When multiple thermocouple selection flags are turned on with both the CH. [J "K* to "S" type
thermocouple selection flag and all-channel batch “K" to "S" type thermocouple selection flag, the
write data error flag tums on. At the same time, the error status flag will turn on and the
previously selected thermocouple types will be retained.
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3.8.7 _ Pt100 cold contact compensation enable/disable designation

The AJB5BT-68TD can designate the enabling/disabling of the cold contact compensation by the Pt100
temperature-measuring resistor. )

By designating the enabling/disabling of the cold contact compensation by the Pt100 temperature-
measuring resistor, the detected temperature value to be stored in the remote register may be switched
between the value obtained using the Pt100 temperature-measuring resistor and not using the Pt100
temperature-measuring resistor (when performing cold contact compensation externally).

The enabling/disabling of cold contact compensation by the Pt100 temperature-measuring resistor is
performed using the Pt100 cold contact compensation disable flag (RY (n+5) 7).

Setting Description
ON Do not use the Pt100 temperature-measuring resistor for cold contact compensation.
OFF Use the Pt100 temperature-measuring resistor for cold contact compensation.

(1) When using the Pt100 temperature-measuring resistor for cold contact compensation
The cold contact compensation is automatically performed by using the Pt100 temperature-
measuring resistor supplied with the AJ65BT-68TD.

AJB5BT-68TD Temperature measurement target

Compensating conductor (copper) Thermocouple

=

(2) When performing cold contact compensation externally
Perform the following when the cold contact compensation accuracy (1 °C) by the Pt100
temperature-measuring resistor supplied with the AJ65BT-68TD may not be ignored as a
tolerance. Since the module may be guided without any change in thermal electromotive force
generated at the tip of the thermocouple, the cold contact compensation accuracy may be
increased by installing a high accuracy temperature controller based upon 0°C* to outside of the
module.
* The temperature controller based upon 0°C has a structure in which a thermocouple and lead
wire are connected inside a pot, inside of which is maintained at 0°C.
Therefore, the thermal electromotive force generated at the contact point of the thermocouple
and contact area of the lead wire is 0 V, preventing the excess thermal electromotive force that
leads to errors in readings.

AJB5BT-68TD Temperature measurement target
®
2 @00
g
° 2d 6o
[ Compensating conductor (copper) Thermocouple
=

Temperature controller
based upon 0°C
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3.9

Remote Register

The AJ65BT-68TD is equipped with remote registers for data communication with the master module.
The assignment and data structure of the remote register are explained below.

3.9.1 Remote register assignment
The remote register assignments are shown in the table below.
c:::;;:::: Address Description Default value R:f:;ie::e
RWwm CH. 1 low limit value (0.1 °C increments)
RWwm +1 CH. 1 high limit value (0.1 °C increments)
RWwm +2 CH. 2 low limit value (0.1 °C increments)
RWwm +3 CH. 2 high limit value (0.1 °C increments)
RWwm +4 CH. 3 low limit value (0.1 °C increments)
RWwm +5 CH. 3 high limit value (0.1 °C increments) Measured
o RWwm +6 CH. 4 low limit value (0.1 °C increments) temperature
N RWwm +7 CH. 4 high limit value (0.1 °C increments) range for the Section
Remote RWwm +8 CH. 5 low limit value (0.1 °C increments) currently 3.9.2
RwWwm +9 CH. 5 high limit value (0.1 °C increments) selected
RWwm +10 CH. 6 low limit value (0.1 °C increments) thermocouple
RWwm +11 CH. 6 high limit value (0.1 °C increments)
RWwm +12 CH. 7 low limit value (0.1 °C increments)
RWwm +13 CH. 7 high limit value (0.1 °C increments)
RWwm +14 CH. 8 low limit value (0.1 °C increments)
RWwm +15 CH. 8 high limit value (0.1 °C increments)
RWm CH. 1 detected temperature value(0.1 °C increments)
RWrn +1 CH. 2 detected temperature value(0.1 °C increments)
RWrn +2 CH. 3 detected temperature value(0.1 °C increments)
RWrn +3 CH. 4 detected temperature value(0.1 °C increments) Section
RWrmn +4 CH. 5 detected temperature value(0.1 °C increments) 3.9.3
RWrn +5 CH. 6 detected temperature value(0.1 °C increments)
RWrn +6 CH. 7 detected temperature value(0.1 °C increments)
F(e_rr—;ote RWrn +7 CH. 8 detected temperature value(0.1 °C increments) o
. RWm +8 CH. 1 scaling value
RWm +9 CH. 2 scaling value
RWrn +10 CH. 3 scaling value
RWrn +11 CH. 4 scaling value Section
RWrn +12 CH. 5 scaling value 3.9.4
RWrn +13 CH. 6 scaling value
RWm +14 CH. 7 scaling value
RWm +15 CH. 8 scaling value

m,n : Address assigned to the master module by the station number setting
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3.9.2 High and low limit settings

The AJ65BT-68TD can set the measured temperature range (high and low limits) for each channel to
the remote register (RWwm to RWwm +15)

The value of the detected temperature value range for the thermocouple set by the thermocouple
selection flag is used by defauit.

However, since this is a write-only remote register, the set high and low limit values cannot be read.

(1) High and lower limit value setting range

Thermocouple type Default value Possible high and low limit value setting range
High limit Low limit
K -2000 12000 -2000 to 12000
E -2000 8000 -2000 to 8000
J 0 7500 0 to 7500
T -2000 3500 -2000 to 3500
B 6000 17000 6000 to 17000
R 0 16000 0 to 16000
S 0 16000 0 to 16000

(2) Setting/changing methods for the high and low limit values

+ When setting the high and iow limits
After writing desired values to the remote register, perform power on or hardware reset. The
values are set when the initial data processing request flag turns on.
After the changes, turn on the initial data processing completion flag.

¢ Changing the high and low limits
After writing desired values to the remote register, the values are changed by turning on the
initial data setting request flag.
After the changes, the initial data setting completion flag will turn on.

POINT |

« If the measured values are not within the high and low limit range, the measurement range over
flag is turned on for the corresponding channel.

When the detected temperature value returns to within the high and low limit range, the
measurement range over flag is reset (turned off) automatically.

e When a value outside the measured temperature range is written, or the values for high and low
limits are switched (upper limit value < lower limit value), a setting error occurs and a write data
error flag is turned on for the corresponding channel. At the same time, the error status fiag is
turned on.
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3.9.3 Detected temperature value

The measurable temperature range for the AJ65BT-68TD is between -200 °C and 1700 °C.

The temperature read by each channel is converted to a detected temperature value that has
undergone the linearize processing and cold contact compensation, and stored to the remote register.
The detected temperature value is measured to one decimal place and multiplied by 10, then stored as
a 16-bit signed BIN data.

If the detected temperature value is negative, it is stored as a complement of 2.

<When the detected temperature value is 123.025 [°C] -------- 1230 is stored.>
bi5 bi14 bi13 bi2 bi1  bi10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
l[oloJoJoJoltJofof+[1fofof1t]1]1]o]
<When the detected temperature value is -123.025 [°C] -+ -1230 is stored.>

bi5 bi14 bi3 b12 bi1 bi0 b9 b8 b7 b6 b5 b4 b3 b2 bi b0

e[+ T+ T+ aJofsJrJoJolt]1fofofr]ol]

3.9.4 Scaling value

The detected temperature value will be scaled to a value of 0 to 2000 within the set high and low limit
range, and stored.

The scaling value is stored as a 16-bit signed BIN data. Also, when processing the travel average, the
scaling value will be travel-averaged.

<When the scaling value is 1230 - 1230 is stored.>

b15 bi4 bi3 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
[oToJoJofJof[1fJoJoJ+]s+Jofof[1]r]r]ol]

<When the scaling value is -1230 ------- -1230 is stored.>

15 bl4 b13 bi2 bl1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl _ bO
1 o] o] 1

IEHEN NN EREN N ER [+ [oJo]+]ol]

The calculation method for scaling value is shown below.

Detected temperature value — Low limit value
High limit value — Low limit value

x 2000

Scaling value =

Example) If the high and low value setting range for the measured temperature of CH1 is 0 °C to 2000
°C (low limit 0, high fimit 12000) and 100 °C (detected temperature value 1000) is to be
scaled:

1000 -0

Scaling Value =
1200 -0

x 2000 = 166.6 -

The first decimal digit
will be rounded.

=167

Stored in the remote
register.
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4. SETTING AND PROCEDURE BEFORE
OPERATION

The procedure before operation of AG65BT-68TD, part identification and setting, and the wiring method
are explained below.

4.1 Procedure before Operation

The procedure before operation of AJ65BT-68TD is explained below.

( Start )

Y

Connect the supplied Pt100 temperature-measuring
resistor to the RTD terminal on the terminai block.

Set the switches listed below on AJ65BT-68TD.
 Station number setting switch e Refer to Section 4.3
* Transmission baud rate setting switch

A

I Install the AJB5BT-68TD. I ~~~~~~~~~~~~~~~~~~~~~~~~~ Refer to Section 4.2
Y

| Connect cables to the AJ65BT-68TD. I ------------------------- Refer to Section 4.7
Y

| Programming I ......................... Refer to Chapter 5

C o D)
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4.2 Handling Precautions

The handling precautions for AJ65BT-68TD is explained below.

Ac AUTION o The module should be fixed securely with a DIN rail or installation screws, and then
make sure to tighten it within the range of the specified torque of the instalation

SCrews.
If the screws are loose, it may result in fallout or malfunction.
Tightening the screws too far may cause damages to the screws and/ot the module,
resulting in fallout or malfunction.

¢ Do not directly touch the module's conductive parts.
Doing so could cause malfunction or trouble in the module.

« Tighten the terminal screws within the range of specified torque.
If the terminal screws are loose, it may result in short circuit or malfunction.
Tightening the terminal screws too far may cause damage to the screws and/or the
module, resulting in short circuit or malfunction.

« Be sure there are no foreign substances such as sawdust or wiring debris inside the
module.
Such debris could cause fire, failure or malfunction.

¢ Do not touch the terminals white the power is on.
Doing so may cause malfunction.

¢ Do not diassemble or modify the module.
Doing so could cause failure, malfunction, injury or fire.

» Do not drop or give a strong shock to the module because its case is made of resin.
Doing so may cause a damage to the module.

o Make sure to switch all phases of the external power supply off before mounting or
removing the module.
If you do not switch off the external power supply, it will cause failure or malfunction
of the module.

When disposing of this product, treat it as an industrial waste.

(1) Tighten the module terminal screws and fixing screws within the following torque range.

Screw area Tightening torque range
Module installation screws (M4 screw) 78to 118 N-cm (8 to 12 kg - cm)
Terminal block terminal screws (M3.5 screw) 50t0 88 N -cm (6to 9 kg - cm)
Terminal bolck installation screws (M4 screw) 9810 137 N-cm (10 to 14 kg - cm)

(2) When using a DIN rail adapter, install the DIN rail considering the precautions described below.
(a) Applicable DIN rail types (conform to JIS-C2B12)
TH35-7.5Fe
TH35-7.5A1
TH35-15Fe
(b) Space between DIN rail installation screws
When installing a DIN rail, tighten the screws with a space of less than 200 mm (7.9 in.).

4-2



4. SETTING AND PROCEDURE BEFORE OPERATION

MELSEC A

4.3

Part Identification and Setting

The part identification and setting method for AJ65BT-68TD is explained below.

2) 1)
ERXTE STfT;N NO, @1
MITSUBISHI MELSEC  AJe5BT-68TD X0 X l
20 * 01 921,
oo @5 Q5 Qs
LRUN O
s O MODE OFFSET UP  RESET
1 LEF::) 8 SRz @?JET 1
| B 7 e oae]
A GAN DOWN i 6)
— 5)
e A
8) 7 3 4 9
No. Name Description
Station setting | Sets the station number of AJ65BT-68TD in the range of 1 to 61.
switch " x 10" sets the ten's place for a station number.
1) STATION NO. |" x 1" sets the one's place for a station number.
.0 1><10 00 1x1 (Factory setting : 0)
c N2 8(A)2
‘e5d® Tegd’
Transmission | Sets the transmission speed of AJ6SBT-68TD (for data link).
baud rate
setting switch Setting No. Transmission baud rate
0 156 kbps (factory setting)
B RATE 1 625 kbps
2) .04 2 2.5 Mbps
N 3 5 Mbps
Dt
4 10 Mbps
Other than 0 to 4 Unused (if a num.ber.other than 0 to 4 is used, the "L. ERR" LED is lit and
communication error occurs.)
Mode switch
During a normal operation, select this to end the test mode.
MODE 0 NORMAL (Factory setting)
3
) 8@2 1t08 TEST CH. | At a test mode, select a channel to perform error compensation.
76 c 43 9 TEST When executing error compensation, select TEST to enter the test mode after 2 seconds.
Offset/gain
setting switch OFFSET Compensation mode of offset value
OFFSET GAIN Compensation mode of gain value
4) SET Store the detected temperature value when the position is switched from OFFSET/GAIN
db | SET to SET as an offset value/gain value, in the internal memory of AJ65BT-68TD.
GAIN
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No. Name Description
UP/DOWN Increase/decrease the offset value/gain value of the channel selected by the mode switch.
switch ON for less than 1.5 seconds : increase/decrease 0.025 °C at a time.
upP ON for more than 1.5 seconds : increase/decrease 0.1 °C per 0.04 second.
5) Q
DOWN
Reset switch | Hardware reset
RESET Initialize the remote register and operation processing of AJ65BT-68TD.
6) The initial data processing request flag turns on by turning the switch on.
LED for
operation PW ON : Powerison
status display OFF : Power is off
ON - Normal operation
Normal Flicker : Read d
mode icker : Read data error occurre
OFF ;24 V DC power failure or WDT error
Flickers : When the offset/gain setting switch is set at OFFSET or GAIN
RUN Flickers at 0.5 second intervals during normal error compensation
Test mode Flickers at 0.1 second intervals when the following invalid error compensation has
PwWw O been attempted:
7) RUN O « Atemperature conversion value out of the temperature input range was set.
LRUN O « Setting was made so that the gain value minus the offset value is smaller
SD O L RUN than + 10°C.
RD O I: * In this case, the offset or gain value will not be set even if the offset/gain]
LERR. O setting switch is set at SET.
OFF: The offset/gain setting switch is set at SET
L ERR. ON : Normal communication
OFF : Communication disconnected (time over error)
SD Turns on during data transmission
RD Turns on during data receiving
ON : Communication data error (CRC error)
Station number, baud rate switch setting error
Flicker : Station number or baud rate switch is changed
OFF  : Normal communication
1 3 5 7 9 11 13 15 17 19 21 23 25 27
bA DG CH14+ §CH2+ |CH3+ | CH4+ | CH5+ |CHB+ |CH7+ |CHB+ | RTD | RTD
8) | Terminal block 2[4 [6,~|8 [0 |12 |4 |6 J8 Jeo |22 |24 |26

CH1- | CH2- | CH3- | CH4- | CH5- | CH6- | CH7- | CH8-

O

0B | SLD | (FG)

O

9)

Temperature
measuring
resistor Pt 100

2
-

The temperature-measuring resistor to measure the terminal block temperature. (Supplied with the modute)
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4.4 Error Compensation by the Offset Value/Gain Value Setting

The AJ65BT-68TD error compensation is a function that compensates values at arbitrary 2 points
(offset value/gain value) within the usage temperature range at system startup or when a correct
temperature cannot be detected.

The error compensation is executed by reading the detected temperature value in the remote register
using a sequence program and monitoring the values using a peripheral device.

\
BRATE STATION NO. I @ OFFSET GAIN
X10 X1 .
W 20 04 904 Lower value of the two < | Higher value of the two
RUN 8 @45 @5 ?@5 ] points to be compensated points to be compensated
LRUN O o -
2'; 8 MODE /OFFSET, ',I/UP‘-.‘ RESET
FEE] w0 98 Q3] @ To I UPDOWN adjustment of OFFSET/GAIN
[T8|TESTCH | G A
] 5 N GAN /oWy
e

The following shows the characteristic of detected temperature value with respect to the input

temperature.
4 GAIN
80 [°C e,
rel 71 R, [ Compensate the detected
g i| temperature value to equal
797 ) 27 | the input temperature.
7
g o
e /”
5 .
8g
8 8. ,/‘j
3 £ s
as " — Characteristics before
error compensation
N --.... Characteristics after
50 [°C} P error compensation L
1 o 80 [°Cl
- Input temperature
<
./
Compensate the detected | /7 = -49.7
temperature value to equal -( '3
the input temperature. \\__'_': S -50 [°C]
OFFSET

* The error compensation may be executed using a standard DC voltage generator instead of inputting
the temperature directly to a thermocouple.

Power value of a standard Thermal electromotive force of a thermocouple with respect
DC voltage generator to the input temperature to be the offset value/gain value.

POINT ]

« The offset value/gain value can be obtained with a high accuracy when error compensation is
carried out at the minimum and maximum temperatures in the range used.

« Set the offset value/gain value while reading the detected temperatures values.

« Always set the offset and gain values within the allowable temperature input range so that the
gain value minus offset value is smaller than or equal to 10°C.
If an invalid error compensation (out of allowable temperature input range, gain value minus
offset value is greater than 10°C) is performed, the RUN LED flickers at a high speed (at 0.1
second intervals) and the offset value/gain value will not be set even if the offset value/gain
value setting switch is set at SET.

¢ The offset value and gain value are stored inside AJ65BT-68TD and are not erased even at
power off.
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441 Initial settings for error compensation

The following shows the initial settings using a program designed for executing error compensation.

C Start )

y
| Create a type designation program for thermocouple I

Create a program that designates a sampling
processing and travel average processing *1

y

Create a program that reads the detected
temperature values

C D

*1 Only when executing error compensation with the value detected by travel average processing.

POINT l

¢ Perform the initial settings for error compensation prior to entering the test mode (at normal
mode).

« During the test mode, disable the designation of the conversion enable/disable specification
flag, and enable conversion for the automatically selected channels and disable for the
unselected channels.




4. SETTING AND PROCEDURE BEFORE OPERATION MELSEC A
442 Error compensation procedure
The following shows the flow of error compensation.
C Stant ) A
Set the mode switch to 9 for test mode. Input a value to be the gain value.
After two seconds, confirm that the RUN LED is AJB5BT-68TD
turned off. MODE foee
Iy 892 : ot
seconds I e —

Select the channel to compensate using the mode
switch.

MODE
9 0 1 Turn the knob
8 2 to the channel
7 @ 3 to be set.
654

!

Input a value to be the offset value.

AJ65BT-68TD

§-.-
830

| —e

'

Set the offset/gain setting switch at OFFSET.

Ly
~ RUN :,Q, OFFSET
Flickers at @ SET
0.5 second
intervals GAIN

!

Adjust the detected temperature value to the offset
value using the UP/DOWN switch.

AJ65BT-68TD UP
@] [ — [ —
§ ° 887 -497 I'_'> 500 @D

!

The offset value is memorized by switching the
offset/gain setting switch to SET.

!

Set the offset/gain setting switch at GAIN.

te
RUN :/Q\ OFFSET
Flickers at SET
0.5 second
intervals GAIN

!

Adjust the detected temperature value 1o the gain
value using the UP/DOWN switch.

AJESBT-68TD UP
B)

G

DOWN

The gain value is memorized by switching the offset/gain
setting switch to SET.
OFFSET

N Q@ @3 SET

Is compensation completed
for the channel used?

Set the mode switch to 0 and return to the normal
mode. 1,

RUN X} MODE

I
Turns on 9 9 i
8 2
after 2 7 3
seconds 654

C End )

set

POINT l

Once an offset value or gain value is set in the test mode, the set value cannot be confirmed (the

value is retained in the internal memory.)
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4.5 Station Number Setting

The buffer memory address of the master module in which control I/0 signal information and read/write
data are stored, is determined depending on the station number setting on the AJ65BT-68TD.

For details, refer to AJ61BT11/A1SJ61BT11 CC-Link System Master Local Module User's Manual or
AJ61QBT11/A18J61QBT11 CC-Link System Master Local Module User's Manual.

4.6 Orientation of Module Installation

The following shows the possible orientation for AJ65BT-68TD installation.

When installing alongside the panel When installing on the panel
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4.7 Wiring

4.7.1 Handling precautions for twisted cables

Avoid following actions when handling twisted cables, since the cables will be damaged.
(1) Do not apply pressure to the cable with sharp objects. ‘

(2) Do not unduly twist the cable.

(38) Do not unduly pull on the cable (beyond the allowable tensile ioad).

(4) Do not step on the cable.

(5) Do not place things on the cable.

(6) Do not cut or pierce the cover of the cable.

4.7.2 Wiring example with CC-Link modules

The following shows the connection between the AJ85BT-68TD and master module using twisted
cables.

Master module AJ65BT-68TD 1/0 module, etc.
Terminal DA : \ / \ / » DA - \/ 1 DA Terminal
resistor DB DB DB resistor
i /\____/\ DG ; /\ /\ ¥ DG

SLD Twisted cable SLD Twisted cable SLD
with shield with shield

e Je B

DG

POINT

For the modules at both ends of the data link, make sure to connect the "terminal resistor" that is
attached to a master module (connect between DA and DB).
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4.7.3 Precautions when wiring to a thermocouple

To obtain maximum performance from the functions of AJ65BT-68TD and improve the system
reliability, a wiring with high durability against noise is required. The following describes the external
wiring precautions.

(1) Use separate cables for the AC and the external input signals of the AJ6SBT-68TD, in order not to
be affected by the AC side surge or conductivity.

(2) Always place a thermocouple at least 10 cm (3.4 in.) apart from the main circuit line and AC
control circuit line. Place a thermocouple sufficiently apart from circuits with high frequency, such
as high-voltage lines and inverter load main circuits. If they are placed close to each other, the
thermocouple is influenced more easily by the noise, surge, or conductivity.

4.7.4  Wiring example with thermocouple

The following shows the wiring example between AJ65BT-68TD and thermocouple.

RTD

Pt100 :E-

Input amplifier

input amplifier
Transformer

Input amplifier
Transformer

2

*1 Be sure to use the shielded compensating conductor for the cable.
*2 Be sure to ground.
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5. PROGRAMMING

The programming procedure, basic programming for read and write, as well as programming examples
are explained below.

Refer to the user's manual of the master module for the master moduie, Section 3.9 for the remote
register, and ACPU Programming Manual or QnACPU Programming Manual for details on the
instructions.

51 Programming Procedure

Create a program that operates the AJ65BT-68TD connected to the master module in the following
procedure:

C Start

Y
l Set CC-Link parameters to the master module

I Select factory setting or user setting for offset/gain values

A

[ Designate sampling processing/travel average processing

Y

NI NN BN A

l Designate the thermocouple used Initial setting

k.

Designate the cold contact compensation enable
or disable by Pt 100

k.

L Set high and low limit values for measured temperature range

-

A
L Designate the temperature conversion enable or disable J

3
L Read detected temperature vaiue J

A

Processing during error status
» Wire breakage detection

* E°PROM error

* Written data error

- o D)
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5.2

Temperature Value

Programming Example of Reading Initial Setting and Detected

The following shows the programming example that sets parameters to the master module, and reads

the initial setting of AJ65BT-68TD and the detected temperature to the PC CPU.

The programming example described in this section assumes the system configuration and devices as

shown below.

e System configuration

A62P JASNCPU | AX42 [ AY42 | AJ61
BT11
X0 Y40 | X/Y80
to to to
X3F | Y7F | X/YOF
AJBSBT-68TD
Terminal
resistor

Terminal
resistor

¢ Device corresponding among PC CPU, master station and AJ65BT-68TD

AJ65BT-68TD

M144 to M159

M160 to M175

M176 to M191

161H
162H
163H

RY10 to RY1F
RY20 to RY2F
RY30 to RY3F

PCCPU Master station [~ (Remote device station) |
Address Remote input (RX) Remote input (RX)
MO to M15 £0H RX00 to RXOF RX00 to RXOF
M16 to M31 EH RX10 to RX1F RX10 to RX1F
M32 to M47 E2H RX20 to RX2F RX20 to RX2F
M48 to M63 ‘ E3H RX30 to RX3F RX30 to RX3F
M64 to M79 - E4H RX40 to RX4F RX40 to RX4F
M80 to M95 ESH RX50 to RX5F RX50 to RX5F
M96 to M111 E6H RX60 to RX6F RX60 to RX6F
M112 to M127 E7H RX70 to RX7F RX70 to RX7F
Address Remote output(RY) Remote output(RY)
M128 to M143 160H RY00 to RYOF RYO0O to RYOF

RY10 to RY1F
RY20 to RY2F
RY30 to RY3F

M192 to M207

M208 to M223

M224 to M239

M240 to M255

D100

D101

164H
166H
166H
167H

Address
1EOH

1E1H

D114

D115

D200

D201

1EEH

1EFH

Address
2E0H

2E1H

to

D214

D215

2EEH
2EFH

Remote register(RWw)

RY40 to RY4F
RY50 to RYSF
RY60 to RY6F
RY70 to RY7F

{Write area)

RWwO0
RWw1

RWwE
RWwF

Remote register(RWr)
(Read area)

RWr0
RWr1

RWIE
RWrF

Remote register(RWw)

Remote register(RWr)

RY40 to RY4F
RY50 to RY5F
RY60 to RYBF
RY70 to RY7F

(Write area)

RWwO
RWw1

to

RWwE
RWwF

(Read area)

RWr0
RWr1t

RWIE
RWIF

5-2
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¢ Program example
This example shows a program that sets the master module parameters, changes the initial setting
and initial data at AJ65BT-68TD power on, and reads the detected temperature and scaling value
that have been converted at channels 1 and 2.
It designates the batch K type for the thermocouple.
For the initial setting at power on, it selects the factory-set offset/gain value and designates the
travel average processing. By changing the initial data, the offset/gain value is selected as the user
setting and sampling processing is designated.

Devices used by user

1) Initial data conversion request iNput SIGNAl -+ ----reerrrrrerentnninin e X0
2)  EIrror reset iNPUL SIGNEl- -« e ererrtrterter st nte st s st s e e en e s X1
3) CH. 1, CH. 2 conversion enable input SIgNal «----«werresemeerniennmminsnn s X2, X3
4) Master module input signal

MOAUIE ADNOIMEAL -+-+-+=====rressrermemmmmmrmimrieieiesrirertitttiettaeaeaeesesarststserasssesascanssnssssanssnsssnsarnraresasmsnsnne X80

Host station data INK STATUS «+++«eererrrrmrrrmimnmrteiiisistie e e e e eee s e s ess s mreessee s e emneeee e aanteeesenssassas X81

Normal completion of buffer memory data link start by parameter- e X86

Abnormal completion of buffer memory data link start by parameter-« - wwerasnaienens x87

MOUIE FEALY --+--rrrrvererrstri st e s X8F
5)  Output signal when EZPROM @bNOMMal ««-:---ssessessismsisinrssnsssianisssessemnssssessesssssssssssssesssseseens Y70
8)  Output Signal When WIHe data BITOr - rrrrerrererrtcrtnn s sers Y71
7)  Output signal when wire breakage detection - rramrsensmnnississsesenes s Y72,Y73
8) Output signal corresponding to measurement temperature range over flag -+« Y7410 Y77
9) Master module output signal

REFTESN IMGICALION +++++-+++esruerertaerererssererersssssesesasesesesssssssssssisstsssssesmessessssssessasasssesenessssssnsass

Request of buffer memory data link start by parameter
10) AJ65BT-68DT I/O signal

CH. 1 to CH. 8 conversion completion flag (RX0 t0 RX7) «+errerereesssrerermsnmnnnmsssnsasannnns MO to M7
CH. 1 to CH. 8 wire breakage detection flag ( RX8 to RXF) orreeermmimmesrennese s M8 to M15
CH. 1 to CH. 8 measurement range over flag (RX(n+1)0 to RX(N+1)F) -rerererescrnrens M16 to M31
CH. 1 to CH. 8 write data error flag (RX(N+2)0 to RX(N+2)7) «+erererrrrerereremsernsnsesenenens M32 to M39
E*PROM abnormal ﬂag (RX(n+2)8) ...................................................................................... M40
Test mode flag (RX(N42)) ----eerrererrerratmntitisiatrinst sttt este s s st se e rs e nenesseesea e eneneas M41
Initial data processing request flag (RX(NATYBY wevevseressescmrmniraraseueermss e sssanse e seas M120
Initial data setting completion flag (RX(N+7)9) +erereerrrrrrersrennssmsirnnnninesisisssmsm e ssssa s M1t21
Error status f|ag (RX(n+7)A) ............................................................................................... M122
Remote READY flag (RX(N+7)B) «e-tcrereerrsrrarmerseninnt it ere et s sese e M123
CH. 1 to CH. 8 conversion enable designation flag (RYO to RY7) «+eoceeeernacrcnnnans M128 to M135
CH. 1 to CH. 8 sampling/travel average processing designation flag
(RYB 0 RYF) croreromitriititii ittt sttt e e ettt nee M136 to M143
Thermocouple selection flag (RX(n+1)0 to RX{N+5)6) «++-eerrrerrsrniisesissrirnannnans M144 to M214
Pt100 cold contact compensation disable flag (RX(N+5)7) --«-ereserrrermiesieinniciieeecciecneneee M215
Offset/gain value selection flag (RY(N47)7) worreererrsmmrmmniisnneressne e M247
Initial data processing completion flag (RY(N+7)8) «sersersmrsmesmarmininininies e M248
Initial data setting request flag (RY(N4+7)9) -++xrrrrerrrtrmmminmamrtniirs et e esere e eeestnaeneas M249
Error reset request flag (RY(N47)A) ot M250
11) Detected temperature value read detection data FEQISLEN v erererrerirarnsinienn e D100, 101
12) Scaling value read detection data =011 (=Y (TR T ORI D200, 201

. ———
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X0080 XO008F
0 } (M400)—
M410
- H [PLS  M401 H
M410  M420
L L W [PLS  M402
M420 H H K
- } {FROM 0008 0680 D10 1 H
K1
L [MOV D10 M450
M450 H H K4 K
- W {FROM 0008 O0O0E0 MO 8 H
M40 M120
L W 1} {PLS M403
M430
- al (M404 )
M120
- JA
Al
M404  M123 MO
50 o —— F—+ (M405 )
M1
L F (M406 )
M400
58 | {PLF M407 H
M407
62 | {RST  m410 H
o {[RST  M421 1+
L [RST  M431
M404
66 [} [PLF M409 H
M409
70 1} [RST  M431 H
M401 K
72 [} [MOV 1 0o H
K
L [MOvV 7 D1 H
K
- {MOV 0 D2 H
H H K
- [TO o008 0001 DO 3 H
K
- {MOV o D3 M
H H K
- {TO 0008 0006 D3 1 H
M401 H
13| [MOV 1401 D4
H H K
- {TO 0008 0020 D4 1 H
L [SET  M410 1+
- [SET Y0080 }H

During master module access

Master module parameter command

Data link start command

Remote station link status read

(Bit development)

Read input signal (RX) to MO to 127
AJB5BT-68TD initial data setting command

During AJ65BT-68TD normal operation

CH. 1 detected temperature value,
scaling value read enable

CH. 2 detected temperature value,
scaling value read enable

Master module abnormal occurrence

Master module parameter setting
incompletion

Data link start incompletion

AJB5BT-68TD initial data setting
incompletion

AJ65BT-68TD abnormal occurrence

AJ65BT-68TD initial data setting
incompletion

Master module parameter setting

* Number of connected units : 1

* Number of retryies : 7

* Number of automatic return units : 1

* Operation specification when CPU
douwn : O (Stop)

« Station information : 1401
Station type «-weereeseseerinssisieniiins i
Number of occupied sataions ---- 4
Station number -« cievennincienns 01

V

Master module parameter setting
completion

Master module refresh indication
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128

130

137

156

161

192

199

208

214

Request of buffer memory data link
start by parameter

Data link start request flag OFF

Data link satrt normal completion

M402
F {SET Y0086 1
Y0086 X0086 M421
} R [RST  Yooss H
L [SET  M421
M421  X0081
I It (M420 )
X0081
L I [RST  M421 H
X0087 M400 H H K
| i [FROM 0008 0668 D50 1 H
{RST  Yooss H
M403
I [SET M247
- {SET M136 H
L [SET Mi137 H
L [SET  m208
L {RST  M215 H
M403 K
[ {mMov o D300 1+
K
L {MOV 50000 D301
K
L {mMOV o D302 H
K
L {MOV 5000 D303 H
H H K
L {TO 0008 O01E0 D300 4 H
L [SET  M248 }-
M248 M120 M431
} W It {RST  M248
3 [SET  Ma431 H
M431 M120 M32  M33
— H—H—f (M430)
M120
L |—-H {RST  M431 H
X0000 M430 M41
ml it # [PLs  M300 H
M300
| [RST  M247
L [RST M132 4
L {RST  M133 ]+
- {SET  M249 1

5-5

Master module data link normal

Master module data link abnormal

Error code read when data link start
abnormal complertion

Data link start request flag OFF

Selsction of offset/gain value factory setting

CH.1 travel average processing designation

CH.2 travel average processing designation

Designaion of opearating thermocoupie
to all channel batch K type

Designaion to enable Pt100 cold contact
compensation

Setting of CH. 1 lower value to 0 °C

Setting of CH. 1 upper value to 500 °C

Setting of CH. 2 lower value to 0 °C

Setting of CH. 2 upper value to 500 °C

Write initial data to master module
buffer memory

Initial data processing completion flag ON

Initial data processing completion flag OFF

Initial data setting completion

Initial data setting normal

Initial data setting incompletion

Initial data conversion request

Selection of offset/gain value user setting

CH. 1 sampling processing designation

CH. 2 sampling processing designation

Initial data setting request flag ON
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M249 M121
232 [} i} [RST  M249 ] initial data setting request flag OFF
X0002 M460
235 | W {M128)~ CH. 1 conversion enable designation
X0003 M470
238 (| W (M129)— CH. 2 conversion enable designation
M405 H H K
241 1} {FROM 0008 O02E0 D100 1 H CH. 1 detected temperature vaiue read
H H K
= [FROM 0008 02E8 D200 1 H CH. 1 scaling value read
M16
| W (Y0074 )] ON when CH. 1 measurem_erFt
temperature range (lower limit) over
M17
L W (Y0075 )| ON when CH. 1 measuremlen}
temperature range (upper limit) over
M406 H H K
266 (| {FROM 0008 O02Et1 D101 1 H CH. 2 detected temperature value read
H H K
o {FROM 0008 02E9 D201 1 H CH.2 scaling value read
M18
L 1 (Y0076 ON when CH. 2 measurement
f C H gl
temperature range (fower limit) over
M19
1 (Y0077 ) ON when CH. 2 measurement
r I 4 -
temperature range (upper limit) over
M122 M40
291 (T} - (Y0070~ Y70 is ON when E2PROM abnormal flag
M32
- | (Y0071 ) Y71 is ON when write data error
M33
L ] —
M8
- i {SET Y0072 14\ Y72 is ON and designate conversion
prohibition when CH.1 intermittent
detection
- [SET M460 ]—
M9
N al {SET Y0073 1\ Y73 is ON and designate conversion
prohibition when CH.2 intermittent
detection
- [SET  M470 T
M404  X0001
308 1 it [RST  Yoo72 H
- [RST  M460 14 [ Y72 and 73 are OFF and reset CH. 1
and 2 intermittent detection specification
| { RST Y0073 }_ after wire breakage restoration
L [RST  M470
o —(M250)—{ Error reset request flag ON
M400 H H K4 K
315 p} {TO 0008 0160 M128 8 H Write M128 to 255 to output signal (RY)
CIRCUIT END

5-6
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6. TROUBLESHOOTING

The general troubleshooting methods for using AJ65BT-68TD is explained below.

6.1 Cause of Errors and Corrective Actions by LED Indication

The following describes the error confirmation method using the LEDs on AJ65BT-68TD.
For the errors associated with the PC CPU and master module, refer to the user's manual for the PC
CPU and master module, respectively.

(1) When AJ65BT-68TD's "RUN" LED is off

Cause Corrective action

Confirm the watchdog timer error with the master module's
special link register, then restart the power to AJ65BT-68TD *1.
Watchdog timer error occurred. If "RUN" LED does not come on after power restart, contact the
nearest representative or branch regarding the problem, as
hardware may be faulty.

24 V DC power is not supplied to AJ65BT-68TD,

o voltage is insufficient. Check the voltage of 24 V DC power supply.

At test mode, the offset/gain setting switch is After setting offset/gain, position the mode switch to O

positioned at SET. (NORMAL).

(2) When AJ65BT-68TD's "RUN" LED flikers for 0.5 seconds intrval

Cause Corrective action
At test mode, the offset/gain setting switch is After setting offset/gain, position the mode switch to 0
positioned at OFFSET or GAIN. (NORMAL).

(3) When AJ65BT-68TD's "RUN" LED flikers for 0.1 second intrval

Cause Corrective action
The all-channel-batch thermocouple selection is
overlapped. Verify the thermocouple selection, then set a valid thermocouple
Or, if a thermocouple is selected for each using the initial data and switch on the error reset request flag
channel, the selection of a thermocouple is (RY(n+7)A).

overlapped for the same channel.

A value out of the allowable setting range was Verify the channel in which a write error has been occurred

set for the high or low limit of the temperature using the write data error flag, then set a valid value using the
measurement range, or the high limit value is initial data and switch on the error reset request flag

smaller than or equal to the low limit value. (RY(n+7)A).

The offset or gain value set in the test mode is Verify the allowable setting range and set a valid offset or gain
out of the allowable setting range. value.

Or, the gain value minus offset value is smaller | Or, set the offset and gain values so that the gain value minus
than 10°C. offset value is greater than or equal to 10°C.
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(4) When AJ65BT-68TD's "L RUN" LED is off

®)

(6) When AJ65BT-68TD's "L ERR" LED is on

Cause

Corrective action

Cables are broken or shorted.

Look for the broken or shorted transmission cables and repair
them.

The master station has the stopped data link.

Confirm that no error has occurred in the master station.

Duplicate station number.

Correct the station number setting of the duplicate moduie, then
restart the power *1.

The setting switch is set outside the range
(station number 0, or 62 or greater, transmission
speed 5 to 9).

Correct the setting switch setting, then restart the power *1.

When AJ65BT-68TD's "L ERR" LED flikers

Cause

Corrective action

The setting of station number switch or
transmission speed switch is changed during
normal operation.

Reinstate the station number or transmission speed setting to
the original setting before the change, then restart the power. *1.
If "L RUN" LED does not come on after power restart, contact
the nearest representative or branch regarding the problem, as
hardware may be faulty.

The station number switch or transmission speed
switch is faulty.

If "L ERR" LED starts to flicker while in operation even though
no change has been made to the switch setting, contact the
nearest representative or branch regarding the problem, as
hardware may be faulty.

Cause

Corrective action

The setting switch is set outside the range
(station number 0, or 62 or greater, transmission
speed 5 to 9).

Correct the setting switch setting, then restart the power. *1

Forgot to install the terminal resistor.

Confirm whether the terminal resistor is installed. If the terminal
resistor is not connected, connect it, then restart the power. *1

AJ65BT-68TD or transmission cable is affected
by noise.

« Ground (class 3 grounding) the both ends of shield of the
twisted cable via SLD and FG of each module.

« Securely ground the FG terminal of the module.

« When performing pipe wiring, securely ground the pipe.

"1

Restart power : Turn on the power supply again, or turn on the reset switch.
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6.2

When Wire Breakage Detection Flag is On

6.3

Cause

Corrective action

Connection between thermocouple and
compensating conductor is incomplete.

Securely connect the thermocouple and compensating
conductor.

Terminal screw is loose.

Tighten the terminal screws within the specified torque range.

The connected thermocoupie or compensating
conductor has wire breakage.

Check the continuity of thermocouple and compensating
conductor, and replace the broken thermocouple or
compensating conductor.

The channel to which thermocouple is not

connected is designated as conversion enabled.

Confirm the channels for which the conversion enable is
designated and channel to which thermocouple is connected,

then correct the conversion enable designation.

When E’PROM Error Flag is On

6.4

Cause

Corrective action

Error in the internal memory storing the offset
value/gain value set by user

Restart power for AJ65BT-68TD. *1

If the E2PROM error flag is still on after power restart, contact
the nearest representative or branch regarding the problem, as
hardware may be fauity.

" ™1 Restart power : Turn on the power supply again, or turn on the reset switch.

When Detected Temperature Value cannot be Read

6.5

Cause

Corrective action

The channel used is designated as conversion
disabled.

Designate the channel as conversion enable in sequence
program.

PC CPU or master module error

Confirm the PC CPU and master module.

When Detected Temperature Value is Abnormal

Cause

Corrective action

The thermocouple connected is different from
what is designated.

Designate the thermocouple connected.

Affected by noise.

Confirm the influence from grounding and adjacent devices,
then take measures against noise.

The Pt100 temperature-measuring resistor that
performs cold contact compensation, is either
broken off or disconnected from the terminal
block.

Confirm the connection and continuity of the Pt100 temperature-
measuring resistor on the terminal block, and connect or replace
the Pt100 temperature-measuring resistor.

When performing cold contact compensation
externally, the cold contact compensation by
Pt100 temperature-measuring resistor is
enabled.

At the initial data setting, set the Pt 100 cold contact
compensation disable flag (RY(n+5)7) to on.

6-3
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6.6

When There is a Communication Error between Master Station
and AJ65BT-68TD

If the station number duplicate bit is turned on in the link special register SW0098 to SW009B
(duplicate station number status), check the corresponding station number of AJ65BT-68TD using the
following flow.

Troubleshooting flow when "ERR" LED of master station is flickering

"ERR."” LED of master
station flickers

C )

Do the
parameter setting
and loading system
configuration
match?

Correct parameter setting or
loading system configuration

Master station
link special register
SW0080 to SW0083 (other
station data link
status) turned

Master station failure

master station
link special register
SW0098 to SW009B

(duplicate station
number status}
turned ON?

Check the module whose
SWO0098 to SW009B is ON

Check the module whose
SW0080 to SW0083 is ON

T Check on the master side

Is the station
number switch set
correctly?

Is power supply
turned ON?

Set the station number
switch correctly

Is "POWER"
LED lit?

Restart the power supply/
Turn on the reset switch

Corresponding module failure

'
To the next page

Is "“RD" LED lit?

To the next page

l Check on the AJ65BT-68TD side

Tum the power ON |

L

Is the supplied
voltage within the
specified range?

Set the supplied voitage
within the specified range

Corresponding module failure |

N

Are

communication

cables connected

correctly?
.

L

1

Correct the wiring of
communication cables

lzorresponding module failureJ

L.

:

To the next page
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From the previous page

From the previous page

Is "SD" LED lit
(flickering)?

Is "SD" LED it
(flickering)?

Corresponding
module failure

From the previous page

Is the baud rate
setting correct?

I Correct the baud rate setting I

Restart the power supply/
Tum ON the reset switch

L

communication

cables connected

correctly?
*1

Connect the communication
cables correctly

Corresponding module failure
(baud rate switch)

L

station number
switch set correctly {not
duplicated with other
station)?

| Set the station number correctly I

.

Restart the power supply/
Tutn ON the reset switch

Corresponding module failure
(station number switch)

station number
switch set correctly (not
duplicated with other
station)?

l Set the station number correctly I

!

Restart the power supply/
Turn ON the reset switch

Corresponding module failure

(station number switch)

C

» Complete

*1 Check for short-circuits, reversed connection, wire breakage, terminal resistor, FG connection,
overall distance and station-to-station distance.
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Appendix 1 Usual Operation Limits and Superheated Operating Limits

JIS C1602-1995

Component | Old symbol Wire diameter Usual operation limit Superheated operating
symbol (reference) mm °C fimit °C
B — 0.50 1500 1700
R — 0.50 1400 1600
S
0.65 650 850
1.00 750 950
K CA 1.60 850 1050
2.30 900 1100
3.20 1000 1200
0.65 450 500
1.00 500 550
E CRC 1.60 550 600
2.30 600 750
3.20 700 800
0.65 400 500
1.00 450 550
J IC 1.60 500 600
2.30 550 750
3.20 600 750
0.32 200 250
T cC 0.65 200 250
1.00 250 300
1.60 300 350

Note :

The usual operation limit refers to the temperature limit of the air in which the module can be
continuously used.
The superheated operating limit refers to the limit of temperature at which the module can be
used in a short period of time in unavoidable cases.

Appendix 2 Allowable Temperature Differences

JIS C1602-1995

Component | Old symbol Measured temperature Class Allowable difference
symbol (reference)
B — 600 °C or more but less than 1700 °C 0.5 class +4 °C, or £0.5 % of the measured temperature
z — 0 °C or more but less than 1600 °C 0.25 class +1.5 °C, or £0.25 % of the measured temperature
0 °C or more but less than 1000 °C 0.4 class +1.5 °C, or +0.4 % of the measured temperature
K CA 0 °C or more but less than 1200 °C 0.75 class +2.5 °C, or £0.75 % of the measured temperature
-200 °C or more but less than 0 °C 1.5 class +2.5 °C, or £1.5 % of the measured temperature
0 °C or more but less than 800 °C 0.4 class +1.5 °C, or +0.4 % of the measured temperature
E CRC 0 °C or more but less than 800 °C 0.75 class +2.5 °C, or +0.75 % of the measured temperature
-200 °C or more but less than 0 °C 1.5 class +2.5 °C, or +1.5 % of the measured temperature
J IC 0 °C or more but less than 750 °C 0.4 class +1.5 °C, or £0.4 % of the measured temperature
0 °C or more but less than 750 °C 0.75 class +2.5 °C, or £0.75 % of the measured temperature
0 °C or more but less than350 °C 0.4 class +0.5 °C, or +0.4 % of the measured temperature
T CcC 0 °C or more but less than350 °C 0.75 class +1 °C, or £0.75 % of the measured temperature
-200 °C or more but iess than 0 °C 1.5 class +1 °C, or 1.5 % of ihe measured temperature

Note :

The allowable difference refers to the maximum allowabte limit for the difference between the
resultant temperature of a conversion from thermal electromotive force using a standard thermal
electromotive force chart, and the temperature at temperature detector contact.

The greater value of °C or % will take effect for the allowable difference.
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Appendix 3 Thermal Electromotive Force Chart
Type B
Appendix 3.1 Standard Thermal Electromotive Force of B
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
c) (°C)
0 0 0 0 -1 -1 -1 -1 -1 -2 -2 0
10 -2 -2 -2 -2 -2 -2 -2 2 -3 -3 10
20 -3 -3 -3 -3 3 -2 -2 -2 -2 2 20
30 -2 -2 -2 -2 -2 -1 =1 -1 -1 -1 30
40 0 0 0 0 0 1 1 1 2 2 40
50 2 3 3 3 4 4 4 5 5 6 50
60 6 7 7 8 8 9 9 10 10 11 60
70 1 12 12 13 14 14 15 15 16 17 70
80 17 18 19 20 20 21 22 22 23 24 80
90 25 26 26 27 28 29 30 31 31 32 90
100 33 34 35 36 37 38 39 40 41 42 100
110 43 44 45 48 47 48 49 50 51 52 110
120 53 55 56 57 58 59 60 62 63 64 120
130 65 66 68 69 70 72 73 74 75 77 130
140 78 79 81 82 84 85 86 88 89 91 140
150 92 94 95 96 98 99 101 102 104 106 150
160 107 109 110 112 113 115 117 118 120 122 160
170 123 125 127 128 130 132 134 135 137 139 170
180 141 142 144 146 148 150 151 153 155 157 180
190 159 161 163 165 166 168 170 172 174 176 190
200 178 180 182 184 186 188 190 192 195 197 200
210 199 201 203 205 207 209 212 214 216 218 210
220 220 222 225 227 229 231 234 236 238 241 220
230 243 245 248 250 252 255 257 259 262 264 230
240 267 269 271 274 276 279 281 284 286 289 240
250 291 294 296 299 301 304 307 309 312 314 250
260 317 320 322 325 328 330 333 336 338 341 260
270 344 347 349 352 355 358 360 363 366 369 270
280 372 375 377 380 383 386 389 392 395 398 280
290 401 404 407 410 413 416 419 422 425 428 290
300 431 434 437 440 443 446 449 452 455 458 300
310 462 465 468 471 474 478 481 484 487 490 310
320 494 497 500 503 507 510 513 517 520 523 320
330 527 530 533 537 540 544 547 550 554 557 330
340 561 564 568 571 575 578 582 585 589 592 340
350 596 599 603 607 610 614 617 621 625 628 350
360 632 636 639 643 647 650 654 658 662 665 360
370 669 673 677 680 684 688 692 696 700 703 370
380 707 711 715 719 723 727 731 735 738 742 380
390 746 750 754 758 762 766 770 774 778 782 390
400 787 791 795 799 803 807 811 815 ‘ 819 824 400
410 828 832 836 840 844 849 853 857 861 866 410
420 870 874 878 883 887 891 896 900 904 909 420
430 913 917 922 926 930 935 939 944 948 953 430
440 957 961 966 970 975 979 984 988 993 997 440
450 1002 1007 1011 1016 1020 1025 1030 1034 1039 1043 450
460 1048 1053 1057 1062 1067 1071 1076 1081 1086 1090 460
470 1095 1100 1105 1109 1114 1119 1124 1129 1133 1138 470
480 1143 1148 1153 1158 1163 1167 1172 177 1182 1187 480
490 1192 1197 1202 1027 1212 1217 1222 1227 1232 1237 490
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Type B
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
C) (°C)
500 1242 1247 1252 1257 1262 1267 1272 1277 1282 1288 500
510 1293 1208 1303 1308 1313 1318 1324 1329 1334 1339 510
520 1344 1350 1355 1360 1365 1371 1376 1381 1387 1392 520
530 1397 1402 1408 1413 1418 1424 1429 1435 1440 1445 530
540 1451 1456 1462 1467 1472 1478 1483 1489 1494 1500 540
550 1505 1511 1516 1522 1527 1533 1539 1544 1550 1555 550
560 1561 1566 1572 1578 1583 1589 1595 1600 1606 1612 560
570 1617 1623 1629 1634 1640 1646 1652 1657 1663 1669 570
580 1675 1680 1686 1692 1698 1704 1709 1715 1721 1727 580
590 1733 1739 1745 1750 1756 1762 1768 1774 1780 1786 590
600 1792 1798 1804 1810 1816 1822 1828 1834 1840 1846 600
610 1852 1858 1864 1870 1876 1882 1888 1894 1901 1907 610
620 1913 1919 1925 1931 1937 1944 1950 1956 1962 1968 620
630 1975 1981 1987 1993 1999 2006 2012 2018 2025 2031 630
640 2037 2043 2050 2056 2062 2069 2075 2082 2088 2094 640
650 2101 2107 2113 2120 2126 2133 2139 2146 2152 2158 650
660 2165 2171 2178 2184 2191 2197 2204 2210 2217 2224 660
670 2230 2237 2243 2250 2256 2263 2270 2276 2283 2289 670
680 2296 2303 2309 2316 2323 2329 2336 2343 2350 2356 680
690 2363 2370 2376 2383 2390 2397 2403 2410 2417 2424 690
700 2431 2437 2444 2451 2458 2456 2472 2479 2485 2492 700
710 2499 2506 2513 2520 2527 2534 2541 2548 2555 2562 710
720 2569 2576 2583 2590 2597 2604 2611 2618 2625 2632 720
730 2639 2646 2653 2660 2667 2674 2681 2688 2696 2703 730
740 2710 2717 2724 2731 2738 2746 2753 2760 2767 2775 740
750 2782 2789 2796 2803 2811 2818 2825 2833 2840 2847 750
760 2854 2862 2869 2876 2884 2881 2898 2906 2913 2921 760
770 2928 2935 2943 2950 2958 2965 2973 2980 2987 2995 770
780 3002 3010 3017 3025 3032 3040 3047 3055 3062 3070 780
790 3078 3085 3093 3100 3108 3116 3123 3131 3138 3146 790
800 3154 3161 3169 3177 3184 3192 3200 3207 3215 3223 800
810 3230 3238 3246 3254 3261 3269 3277 3285 3292 3300 810
820 3308 3316 3324 3331 3339 3347 3355 3363 3371 3379 820
830 3386 3394 3402 3410 3418 3426 3434 3442 3450 3458 830
840 3466 3474 3482 3490 3498 3506 3514 3522 3530 3538 840
850 3546 3554 3562 3570 3578 3586 3594 3602 3610 3618 850
860 3626 3634 3643 3651 3659 3667 3675 3683 3692 3700 860
870 3708 3716 3724 3732 3741 3749 3757 3765 3774 3782 870
880 3790 3798 3807 3815 3823 3832 3840 3848 3857 3865 880
890 3873 3882 3890 3898 3907 3915 3923 3932 3940 3949 890
900 3957 3985 3974 3982 3991 3999 4008 4016 4024 4033 900
910 4041 4050 4058 4067 4075 4084 4093 4101 4110 4118 910
920 4127 4135 4144 4152 4161 4170 4178 4187 4195 4204 920
930 4213 4221 4230 4239 4247 4256 4265 4273 4282 4291 930
940 4299 4308 4317 4326 4334 4343 4352 4360 4369 4378 940
950 4387 4396 4404 4413 4422 4431 4440 4448 4457 4466 950
960 4475 4484 4493 4501 4510 4519 4528 4537 4546 4555 960
970 4564 4573 4582 4591 4599 4608 4617 4626 4635 4644 970
080 4853 4682 4671 4680 4689 4698 4707 4716 4725 4734 980
990 4743 4753 4762 4771 4780 4789 4798 4807 4816 4825 990

A-3
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Type B
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pVv
Temperature o 1 2 3 4 5 6 7 8 9 Temperature
(°C) (°C)
1000 4834 4843 4853 4862 4871 4880 4889 4898 4908 4917 1000
1010 4926 4935 4944 4354 4963 4972 4981 4990 5000 5009 1010
1020 5018 5027 5037 5046 5055 5065 5074 5083 5092 5102 1020
1030 5111 5120 5130 5139 5148 5158 5167 5176 5186 5195 1030
1040 5205 5214 5223 5233 5242 5252 5261 5270 5280 5289 1040
1050 5299 5308 5318 5327 5337 5346 5356 5365 5375 5384 1050
1060 5394 5403 5413 5422 5432 5441 5451 5460 5470 5480 1060
1070 5489 5499 5508 5518 5528 5537 5547 5556 5566 5576 1070
1080 5585 5595 5605 5614 5624 5634 5643 5653 5663 5672 1080
1090 5682 5692 5702 5711 5721 5731 5740 5750 5760 5770 1090
1100 5780 5789 5799 5809 5819 5828 5838 5848 5858 5868 1100
1110 5878 5887 5897 5907 5917 5927 5937 5947 5956 5966 1110
1120 5976 5986 5996 6006 6016 6026 6036 6046 6055 6065 1120
1130 6075 6085 6095 6105 6115 6125 6135 6145 6155 6165 1130
1140 6175 6185 6195 6205 6215 6225 6235 6245 6256 6266 1140
1150 6276 6286 6296 6306 6316 6326 6336 6346 6356 6367 1150
1160 6377 6387 6397 6407 6417 6427 6438 6448 6458 6468 1160
1170 6478 6488 6499 6509 6519 6529 6539 6550 6560 6570 1170
1180 6580 9591 6601 6611 6621 6632 6642 6652 6663 6673 1180
1190 6683 6693 6704 6714 6724 6735 6745 6755 6766 6776 1190
1200 6786 6797 6807 6818 6828 6838 6849 6859 6869 6880 1200
1210 6890 6904 6911 6922 6932 6942 6953 6963 6974 6984 1210
1220 6995 7005 7016 7026 7037 7047 7058 7068 7079 7089 1220
1230 7100 7110 7121 7131 7142 7152 7163 7173 7184 7194 1230
1240 7205 7216 7226 7237 7247 7258 7269 7279 7290 7300 1240
1250 7311 7322 7332 7343 7353 7364 7375 7385 7396 7407 1250
1260 7417 7428 7439 7449 7460 7471 7482 7492 7503 7514 1260
1270 7524 7535 7546 7557 7567 7578 7589 7600 7610 7621 1270
1280 7632 7643 7653 7664 7675 7686 7697 7707 7718 7729 1280
1290 7740 7754 7761 7772 7783 7794 7805 7816 7827 7837 1290
1300 7848 7859 7870 7881 7892 7903 7914 7924 7935 7948 1300
1310 7957 7968 7979 7990 8001 8012 8023 8034 8045 8058 1310
1320 8066 8077 8088 8099 8110 8121 8132 8143 8154 8165 1320
1330 8176 8187 8198 8209 8220 8231 8242 8253 8264 8275 1330
1340 8286 8208 8309 8320 8331 8342 8353 8364 8375 8386 1340
1350 8397 8408 8419 8430 8441 8453 8464 8475 8486 8497 1350
1360 8508 8519 8530 8542 8553 8564 8575 8586 8597 8608 1360
1370 8620 8631 8642 8653 8664 8675 8687 8698 8709 8720 1370
1380 8731 8743 8754 8765 8776 8787 8799 8810 8821 8832 1380
1390 8844 8855 8866 8877 8889 8900 8911 8922 8934 8945 1390
1400 8956 8967 8979 8990 9001 9013 9024 9035 9047 9058 1400
1410 9069 9080 9092 9103 9114 9126 9137 9148 9160 N7 1410
1420 9182 9194 92085 9216 9228 9239 9251 9262 9273 9285 1420
1430 9296 9307 9319 9330 9342 9353 9364 9376 9387 9398 1430
1440 9410 9421 9433 9444 9456 9457 9478 9490 9501 9513 1440
1450 9524 9536 9547 9558 9570 9581 9593 9604 9616 9627 1450
1460 9639 9650 9662 9673 9684 9696 9707 9719 9730 9742 1460
1470 9753 9765 9776 9788 9799 9811 9822 9834 9845 9857 1470
1480 9868 9880 9891 9903 9914 9926 9937 9949 9961 9972 1480
1490 9984 9995 10007 10018 10030 10041 10053 10064 10076 10088 1490
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Type B
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
(°C) C)
1500 10099 10111 10122 10134 10145 10157 10168 10180 10192 10203 1500
1510 10215 10226 10238 10249 10261 10273 10284 10296 10307 10319 1510
1520 10331 10342 10354 10365 10377 10389 10400 10412 10423 10435 1520
1530 10447 10458 10470 10482 10493 10505 10516 10528 10540 10551 1530
1540 10563 10575 10586 10598 10609 10621 10633 10644 10656 10668 1540
1550 10679 10691 10703 10714 10726 10738 10749 10761 10773 10784 1550
1560 10796 10808 10819 10831 10843 10854 10866 10877 10889 10901 1560
1570 10913 10924 10936 10948 10959 10971 10983 10994 11006 11018 1570
1580 11029 11041 11053 11064 11076 11088 11099 11111 11123 11134 1580
1590 11146 11158 11169 11181 11193 11205 11216 11228 11240 11251 1590
1600 11263 11275 11286 11298 11310 11321 11333 11345 11357 11368 1600
1610 11380 11392 11403 11415 11427 11438 11450 11462 11474 11485 1610
1620 11497 11509 11520 11532 11544 11555 11567 11579 11591 11602 1620
1630 11614 11626 11637 11649 11661 11673 11684 11696 11708 11719 1630
1640 11731 11743 11754 11766 11778 11790 11804 11813 11825 11836 1640
1650 11848 11860 11871 11883 11895 11907 11918 11930 11942 11953 1650
1660 11965 11977 11988 12000 12012 12024 12035 12047 12059 12070 1660
1670 12082 12094 12105 12117 12129 12141 12152 12164 12176 12187 1670
1680 12199 12211 12222 12234 12246 12257 12269 12281 12292 12304 1680
1690 12316 12327 12339 12351 12363 12374 12386 12398 12409 12421 1690
1700 12433 12444 12456 12468 12479 12491 12503 12514 12526 12538 1700
1710 12549 12561 12572 12584 12596 12607 12619 12631 12642 12654 1710
1720 12666 12677 12689 12701 12712 12724 12736 12747 12759 12770 1720
1730 12782 12794 12805 12817 12829 12840 12852 12863 12875 12887 1730
1740 12898 12910 12921 12933 12945 12956 12968 12980 12991 13003 1740
1750 13014 13026 13037 13049 13061 13072 13084 13095 13107 13119 1750
1760 13130 13142 13153 13165 13176 13188 13200 13211 13223 13234 1760
1770 13246 13257 13269 13280 13292 13304 13315 13327 13338 13350 1770
1780 13361 13373 13384 13396 13407 13419 13430 13442 13453 13465 1780
1790 13476 13488 13499 13511 13522 13534 13545 13557 13568 13580 1790
1800 13591 13603 13614 13626 13637 13649 13660 13672 13683 13694 1800
1810 13706 13717 13729 13740 13752 13763 13775 13786 13797 13809 1810
1820 13820 1820

Standard contact temperature is 0 °C.
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Appendix 3.2 Standard Thermal Electromotive Force of R
Type R
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pVv
Temperature 0 1 2 -3 -4 -5 iy 7 -8 -9 Temperature
0 c)
-50 -226 -50
-40 -188 -192 -196 -200 -204 -208 -211 -215 -219 -223 -40
-30 -145 -150 -154 -158 -163 -167 -171 -175 -180 -184 -30
-20 -100 -105 -109 -114 -119 -123 -128 -132 -137 -141 -20
-10 -51 -56 -61 -66 -71 -76 -81 -86 -91 -95 -10
0 0 -5 -11 -16 -21 -26 -31 -36 -41 -46 0
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
(°C) (°C)
0 0 5 11 16 21 27 32 38 43 49 0
10 54 60 65 71 77 82 88 94 100 105 10
20 111 117 123 129 135 141 147 153 159 165 20
30 171 177 183 189 195 201 207 214 220 226 30
40 232 239 245 251 258 264 271 277 284 290 40
50 296 303 310 316 323 329 336 343 349 356 50
60 363 369 376 383 390 397 403 410 417 424 60
70 431 438 445 452 459 466 473 480 487 494 70
80 501 508 516 523 530 537 544 552 559 566 80
90 573 581 588 595 603 610 618 625 632 640 90
100 647 655 662 670 677 685 693 700 708 715 100
110 723 731 738 746 754 761 769 777 785 792 110
120 800 808 816 824 832 839 847 855 863 871 120
130 879 887 895 903 911 919 927 935 943 951 130
140 959 967 976 984 992 1000 1008 1016 1025 1033 140
150 1041 1049 1058 1066 1074 1082 1091 1099 1107 1116 150
160 1124 1132 1141 1149 1158 1166 1175 1183 1191 1200 160
170 1208 1217 1225 1234 1242 1251 1260 1268 1277 1285 170
180 1204 1303 1311 1320 1329 1337 1346 1355 1363 1372 180
190 1381 1389 1398 1407 1416 1425 1433 1442 1451 1460 190
200 1469 1477 1486 1495 1504 1513 1522 1531 1540 1549 200
210 1558 1567 1575 1584 1593 1602 1611 1620 1629 1639 210
220 1648 1657 1666 1675 1684 1693 1702 1711 1720 1729 220
230 1739 1748 1757 1766 1775 1784 1794 1803 1812 1821 230
240 1831 1840 1849 1858 1868 1877 1886 1895 1905 1914 240
250 1923 1933 1942 1951 1961 1970 1980 1989 1998 2008 250
260 2017 2027 2036 2046 2055 2064 2074 2083 2093 2102 260
270 2112 2121 2131 2140 2150 2159 2169 2179 2188 2198 270
280 2207 2217 2226 2236 2246 2255 2265 2275 2284 2294 280
290 2304 2313 2323 2333 2342 2352 2362 2371 2381 2391 290
300 2401 2410 2420 2430 2440 2449 2459 2469 2479 2488 300
310 2498 2508 2518 2528 2538 2547 2557 2567 2577 2587 310
320 2507 2607 26817 2898 2828 2848 nace neee 2676 2686 220
330 2696 2706 2716 2726 2736 2746 2756 2766 2776 2786 330
340 2796 2806 2816 2826 2836 2846 2856 2866 2876 2886 340
350 2896 2906 2916 2926 2937 2947 2957 2967 2977 2987 350
360 2997 3007 3018 3028 3038 3048 3058 3068 3079 3089 360
370 3099 3109 3119 3130 3140 3150 3160 3171 3181 3191 370
380 3201 3212 3222 3232 3242 3253 3263 3273 3284 3294 380
390 3304 3315 3325 3335 3346 3356 3366 3377 3387 3397 390
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Type R
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
cc) Q)
400 3408 3418 3428 3439 3449 3460 3470 3480 3491 3501 400
410 3512 3522 3533 3543 3553 3564 3574 3585 3595 3606 410
420 3616 3627 3637 3648 3658 3669 3679 3690 3700 3711 420
430 3721 3732 3742 3753 3764 3774 3785 3795 3806 3816 430
440 3827 3838 3848 3859 3869 3880 3891 3901 3912 3922 440
450 3933 3944 3954 3965 3976 3986 3997 4008 4018 4029 450
460 4040 4050 4061 4072 4083 4093 4104 4115 4125 4136 460
470 4147 4158 4168 4179 4190 4201 4211 4222 4233 4244 470
480 4255 4265 4276 4287 4298 4309 4319 4330 4341 4352 480
490 4363 4373 4384 4395 4406 4417 4428 4439 4449 4460 490
500 4471 4482 4493 4504 4515 4526 4537 4548 4558 4569 500
510 4580 4591 4602 4613 4624 4635 4646 4657 4668 4679 510
520 4690 4701 4712 4723 4734 4745 4756 4767 4778 4789 520
530 4800 4811 4822 4833 4844 4855 4866 4877 4888 4899 530
540 4910 4922 4933 4944 4955 4966 4977 4988 4999 5010 540
550 5021 5033 5044 5055 5066 5077 5088 5099 5111 5122 550
560 5133 5144 5155 5166 5178 5189 5200 5211 5222 5234 560
570 5245 5256 5267 5279 5290 5301 5312 5323 5335 5346 570
580 5357 5369 5380 5391 5402 5414 5425 5436 5448 5459 580
590 5470 5481 5493 5504 5515 5527 5538 5549 5561 5572 590
600 5583 5595 5606 5618 5629 5640 5652 5663 5674 5686 600
610 5697 5709 5720 5731 5743 5754 5766 5777 5789 5800 610
620 5812 5823 5834 5846 5857 5869 5880 5892 5903 5915 620
630 5926 5938 5949 5961 5972 5984 5985 6007 6018 6030 630
640 6041 6053 6065 6076 6088 6099 6111 6122 6131 6146 640
650 6157 6169 6180 6192 6204 6215 6227 6238 6250 6262 650
660 6273 6285 6297 6308 6320 6332 6343 6355 6367 6378 660
670 6390 6402 6413 6425 6437 6448 6460 6472 6484 6495 670
680 6507 6519 6531 6542 6554 6566 6578 6589 6601 6613 680
690 6625 6636 6618 6660 6672 6684 6695 6707 6719 6731 690
700 6743 6755 6766 6778 6790 6802 6814 6826 6838 6849 700
710 6861 6873 6885 6897 6909 6921 6933 6945 6956 6968 710
720 6980 6992 7004 7016 7028 7040 7052 7064 7076 7088 720
730 7100 7112 7124 7136 7148 7160 7172 7184 7296 7208 730
740 7220 7232 7244 7256 7268 7280 7292 7304 7316 7328 740
750 7340 7352 7364 7376 7389 7401 7413 7425 7437 7449 750
760 7461 7473 7485 7498 7510 7522 7534 7546 7558 7570 760
770 7583 7595 7607 7619 7631 7644 7656 7668 7680 7692 770
780 7705 7717 7729 7741 7753 7766 7778 7790 7802 7815 780
790 7827 7839 7854 7861 7876 7888 7901 7913 7925 7938 790
800 7950 7962 7974 7987 7999 8011 8024 8036 8048 8061 800
810 8073 8086 8098 8110 8123 8135 8147 8160 8172 8185 810
820 8197 8209 8222 8234 8247 8259 8272 8284 8296 8309 820
830 8321 8334 8346 8359 8371 8384 8396 8409 8421 8434 830
840 8446 8459 8471 8484 8496 8509 8521 8534 8546 8559 840
850 8571 8584 8597 8609 8622 8634 8617 8659 8672 8685 850
860 8697 8710 8722 8735 8748 8760 8773 8785 8798 8811 860
870 8823 8836 8849 8861 8874 8887 8899 8912 8925 8937 870
880 8950 8963 8975 8988 9001 9014 9026 9039 9052 9065 880
890 9077 9080 9103 9115 9128 9141 9154 9167 9179 9192 890
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Type R
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit v
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
Q) °C)
900 9205 9218 9230 9243 9256 9269 9282 9294 9307 9320 900
910 9333 9346 9359 9371 9384 9397 9410 9423 9436 9449 910
920 9461 9474 9487 9500 9513 9526 9539 9552 9565 9578 920
930 9590 9603 9616 9629 9642 9655 9668 9681 9694 9707 930
940 9720 9733 9746 9759 9772 9785 9798 9811 9824 9837 940
950 9850 9863 9876 9889 9902 9815 2928 9941 9954 9967 950
960 9980 9993 10006 10019 10032 10046 10059 10072 10085 10098 960
970 10111 10124 10137 10150 10163 10177 10190 10203 10216 10229 970
980 10242 10255 10268 10282 10295 10308 10321 10334 10347 10361 980
990 10374 10387 10400 10413 10427 10440 10453 10466 10480 10493 990
1000 10506 10519 10532 10546 10559 10572 10585 10599 10612 10625 1000
1010 10638 10652 10665 10678 10692 10705 10718 10731 10745 10758 1010
1020 10771 10785 10798 10811 10825 10838 10851 10865 10878 10891 1020
1030 10905 10918 10932 10945 10958 10972 10985 10998 11012 11025 1030
1040 11039 11052 11065 11079 11092 11106 11119 11132 11146 11159 1040
1050 11173 11186 11200 11213 11227 11240 11253 11267 11280 11294 1050
1060 11307 11321 11334 11348 11361 11375 11388 11402 11415 11429 1060
1070 11442 11456 11469 11483 11496 11510 11524 11537 11551 11564 1070
1080 11578 11591 11605 11618 11632 11646 11659 11673 11686 11700 1080
1090 11714 11727 11741 11754 11768 11782 11795 11809 11822 11836 1090
1100 11850 11863 11877 11891 11904 11918 11931 11945 11959 11972 1100
1110 11986 12000 12013 12027 12041 12054 12068 12082 12096 12109 1110
1120 12123 12137 12150 12164 12178 12191 12205 12219 12233 12246 1120
1130 12260 12274 12288 12301 12315 12329 12342 12356 12370 12384 1130
1140 12397 12411 12425 12439 12453 12466 12480 12494 12508 12521 1140
1150 12535 12549 12563 12577 12590 12604 12618 12632 12616 12659 1150
1160 12673 12687 12701 12715 12729 12742 12756 12770 12784 12798 1160
1170 12812 12825 12839 12853 12867 12881 12895 12909 12922 12936 1170
1180 12950 12961 12978 12992 13006 13019 13033 13047 13061 13075 1180
1190 13089 13103 13117 13131 13145 13158 13172 13186 13200 13214 1190
1200 13228 13242 13256 13270 13281 13298 13311 13325 13339 13353 1200
1210 13367 13381 13395 13400 13123 13437 13451 13465 13479 13493 1210
1220 13507 13521 13535 13549 13563 13577 13590 13604 13618 13632 1220
1230 13646 13660 13674 13688 13702 13716 13730 13744 13758 13722 1230
1240 13786 13800 13814 13828 13812 13856 13870 13884 13898 13912 1240
1250 13926 13940 13954 13968 13982 13996 14010 14024 14038 14052 1250
1260 14066 14081 14095 14109 14123 14137 14151 14165 14179 14193 1260
1270 14207 14221 14235 14249 14263 14277 14291 14305 14319 14333 1270
1280 14347 14361 14375 14390 14404 14418 14432 14446 14460 14474 1280
1290 14488 14502 14516 14530 14544 14558 14572 14586 14601 14615 1290
1300 14629 14643 14657 148671 14685 14699 14713 14727 14741 14755 - 1300
1310 14770 14784 14798 14812 14826 14840 14854 14868 14882 14896 1310
1320 14911 14925 14939 14953 14967 14981 14995 15009 15023 15037 1320
1330 15052 15066 15080 15094 15108 15122 15136 15150 15164 15179 1330
1340 15193 15207 15221 15235 15249 15263 15277 15291 15306 15320 1340
1350 15334 15348 15362 15376 15390 15401 15419 15433 15447 15461 1350
1360 15475 15489 15503 15517 15531 15546 15560 15574 15588 15602 1360
1370 15616 15630 15645 15659 15673 15687 15701 15715 15729 15743 1370
1380 15758 15772 15786 15800 15814 15828 15842 15856 15871 15885 1380
1390 15899 15913 15927 15941 15955 15969 15984 15998 16012 16026 1390
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Type R
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
) . C)
1400 16040 16054 16068 16082 16097 16111 16125 16139 16153 16167 1400
1410 16181 16196 16210 16224 16238 16252 16266 16280 16294 16309 1410
1420 16323 16337 16351 16365 16379 16393 16407 16422 16436 16450 1420
1430 16464 16478 16492 16506 16520 16534 16549 16563 16577 16591 1430
1440 16605 16619 16633 16647 16662 16676 16690 16704 16718 16732 1440
1450 16746 16760 16774 16789 16803 16817 16831 16845 16859 16873 1450
1460 16887 16901 16815 16930 16944 16958 16972 16986 17000 17014 1460
1470 17028 17042 17056 17071 17085 17099 17113 17127 12141 17155 1470

1480 17169 17183 17197 17211 17225 17240 17254 17268 17282 17296 1480
1490 17310 17324 17338 17352 17366 17380 17394 17408 17423 17437 1490

1500 17451 17465 17479 17493 17507 17521 17535 17549 17563 17577 1500
1510 175891 17605 17619 17633 17647 17661 17676 17690 17704 17718 1510

1520 17732 17746 17760 17774 17788 17802 17816 17830 17844 17858 1520
1530 17872 17886 17900 17914 17928 17942 17956 17970 17984 17998 1530
1540 18012 18026 18040 18054 18068 18082 18096 18110 18124 18138 1540
1550 18152 18166 18180 18194 18208 18222 18236 18250 18264 18278 1550
1560 18292 18306 18320 18334 18348 18362 18376 18390 18404 18417 1560
1570 18431 18445 18459 18473 18487 18501 18515 18529 18513 18557 1570
1580 18571 18585 18599 18613 18627 18640 18654 18668 18682 18696 1580

1590 18710 18724 18738 18752 18766 18779 18793 18807 18821 18835 1590

1600 18849 18863 18877 18891 18904 18918 18932 18946 18960 18974 1600
1610 18988 19002 19015 19029 19013 19057 19071 19085 19098 19112 1610
1620 19126 19140 19154 19168 19181 19195 19209 19223 19237 19250 1620
1630 19264 19278 19292 19306 19319 19333 19347 19361 19375 19388 1630
1640 19402 19416 19430 19444 19457 19471 19485 19499 19512 19526 1640

1650 19540 19554 19567 19581 19585 19609 19622 19636 19650 19663 1650
1660 19677 19691 19705 19718 19732 19746 19759 19773 19787 19800 1660
1670 19814 19828 19841 19855 19869 19882 19896 19910 19923 19937 1670
1680 19951 19964 19978 19992 20005 20019 20032 20016 20060 20073 1680
1690 20087 20100 20114 20127 20141 20154 20168 20181 20195 20208 1690

1700 20222 20235 20249 20262 20275 20289 20302 20316 20329 20342 1700
1710 20356 20369 20382 20396 20409 20422 20436 20449 20462 20475 1710

1720 20488 20502 20515 20528 20541 20554 20567 20584 20591 20607 1720
1730 20620 20633 20646 20659 20672 20685 20698 20711 20724 20736 1730
1740 20749 20762 20775 20788 20801 20813 20826 20839 20852 20864 1740
1750 20877 20890 20902 20915 20928 20840 20953 20965 20978 20990 1750
1760 21003 21015 21027 21010 21052 21065 21077 21089 21101 1760

Standard contact temperature is 0 °C.
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Appendix 3.3 Standard Thermal Electromotive Force of §
Type S
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit uv
Temperature 0 -1 2 3 -4 -5 6 7 -8 -9 Temperature
€o)- o)
-50 -236 -50
-40 -194 -199 -203 -207 211 -215 -219 -224 -228 -232 -40Q
-30 -150 -155 -159 -164 -168 -173 -177 -181 -186 -190 -30
-20 -103 -108 113 117 -122 -127 -132 -136 -141 -146 -20
-10 -53 -58 -63 -68 -73 -78 -83 -88 -93 -98 -10
0 9] -5 -11 -16 -21 -27 -32 -37 -42 -48 0
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
c) 0)
0 0 5 11 16 22 27 33 38 44 50 0
10 55 61 67 72 78 84 90 95 101 107 10
20 113 119 125 131 137 143 149 155 161 167 20
30 173 179 185 191 197 204 210 216 222 229 30
40 235 241 248 254 260 267 273 280 286 292 40
50 299 305 312 319 325 332 338 345 352 358 50
60 365 372 378 385 392 399 405 412 419 426 60
70 433 440 446 453 460 467 474 481 488 495 70
80 502 509 516 523 530 538 545 552 559 566 80
90 573 580 588 595 602 609 617 624 631 639 90
100 646 653 661 668 675 683 690 698 705 713 100
110 720 727 735 743 750 758 765 773 780 788 110
120 795 803 811 818 826 834 841 819 857 865 120
130 872 880 888 896 903 911 919 927 935 942 130
140 950 958 966 974 982 990 998 1006 1013 1021 140
150 1029 1037 1045 1053 1061 1069 1077 1085 1094 1102 150
160 1110 1118 1126 1134 1142 1150 1158 1167 1175 1183 160
170 1191 1199 1207 1216 1224 1232 1240 1249 1257 1265 170
180 1273 1282 1290 1298 1307 1315 1323 1332 1340 1348 180
190 1357 1365 1373 1382 1390 1399 1407 1415 1424 1432 190
200 1441 1449 1458 1466 1475 1483 1492 1500 1509 1517 200
210 1526 1534 1543 1551 1560 1569 1577 1586 1594 1603 210
220 1612 1620 1629 1638 1646 1655 1663 1672 1681 1690 220
230 1698 1707 1716 1724 1733 1742 1751 1759 1768 1777 230
240 1786 1794 1803 1812 1821 1829 1838 1847 1856 1865 240
250 1874 1882 1891 1900 1909 1918 1927 1936 1944 1953 250
260 1962 1971 1980 1989 1998 2007 2016 2025 2034 2043 260
270 2052 . 2061 2070 2078 2087 2096 2105 2114 2123 2132 270
280 2141 2151 2160 2169 2178 2187 2196 2205 2214 2223 280
290 2232 2241 2250 2259 2268 2277 2287 2296 2305 2314 290
300 2323 2332 2311 2350 2360 2369 2378 2387 2396 . 2405 300
310 2415 2424 2433 2442 2451 2461 2470 2479 2488 2497 310
320 2507 2516 2525 2534 2544 2553 2562 2571 2581 2590 320
330 2599 2609 2618 2627 2636 2646 2655 2664 2674 2683 330
340 2692 2702 2711 2720 2730 2739 2748 2758 2767 2776 340
350 2786 2795 2805 2814 2823 2833 2842 2851 2861 2870 350
360 2880 2889 2899 2908 2917 2927 2936 2946 2955 2965 360
370 2974 2983 2993 3002 3012 3021 3031 3040 3050 3059 370
380 3069 3078 3088 3097 3107 3116 3126 3135 3145 3154 380
390 3164 3173 3183 3192 3202 3212 3221 3231 3240 3250 390
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Type S
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pVv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
cc) °C)
400 3259 3269 3279 3288 3298 3307 3317 3326 3336 3346 400
410 3355 3365 3374 3384 3394 3403 3413 3423 3432 3442 410
420 3451 3461 3471 3480 3490 3500 3509 3519 3529 3538 420
430 3548 3558 3567 3577 3587 3596 3606 3616 3626 3635 430
440 3645 3655 3664 3674 3684 3694 3703 3713 3723 3732 440
450 3742 3752 3762 3771 3781 3791 3801 3810 3820 3830 450
460 3840 3850 3859 3869 3879 3889 3898 3908 3918 3928 460
470 3938 3917 3957 3967 3977 3987 3997 4006 4016 4026 470
480 4036 4046 4056 4065 4075 4085 4095 4105 4115 4125 480
490 4134 4144 4154 4164 4174 4184 4194 4204 4213 4223 490
500 4233 4243 4253 4263 4273 4283 4293 4303 4313 4323 500
510 4332 4342 4352 4362 4372 4382 4392 4402 4412 4422 510
520 4432 4442 4452 4462 4472 4482 4492 4502 4512 4522 520
530 4532 4542 4552 4562 4572 4582 4592 4602 4612 4622 530
540 4632 4642 4652 4662 4672 4682 4692 4702 4712 4722 540
550 4732 4742 4752 4762 4772 4782 4793 4803 4813 4823 550
560 4833 4843 4853 4863 4873 4883 4893 4904 4914 4924 560
570 4934 4944 4954 4964 4974 4984 4995 5005 5015 5025 570
580 5035 5045 5055 5066 5076 5086 5096 5106 5116 5127 580
590 5137 5147 5157 5167 5178 5188 5198 5208 5218 5228 590
600 5239 5249 5259 5269 5280 5290 5300 5310 5320 5331 600
610 5341 5351 5361 5372 5382 5392 5402 5413 5423 5433 610
620 5443 5454 5464 5474 5485 5495 5505 5515 5526 5536 620
630 5546 5557 5567 5577 5588 5598 5608 5618 5629 5639 630
640 5619 5660 5670 5680 5691 5701 5712 5722 7732 5743 640
650 5753 5763 5774 5784 5791 5805 5815 5826 5836 5846 650
660 5857 5867 5878 5888 5898 5909 5919 5930 5940 5950 660
670 5961 5971 5982 5992 6003 6013 6024 6034 6044 6055 670
680 6065 6076 6086 6097 6107 6118 6128 6139 6149 6160 680
690 6170 6181 6191 6202 6212 6223 6233 6244 6254 6265 690
700 6275 6286 6296 6307 6317 6328 6338 6349 6360 6370 700
710 6381 6391 6402 6412 6423 6434 6444 6455 6465 6476 710
720 6486 6497 6508 6518 6529 6539 6550 6561 6571 6582 720
730 6593 6603 6614 6624 6635 6646 6656 6667 6678 6688 730
740 6699 6710 6720 6731 6742 6752 6763 6774 6784 6795 740
750 6806 6817 6827 6838 6849 6859 6870 6881 6892 6902 750
760 6913 6924 6934 6945 6956 6967 6977 6988 6999 7010 760
770 7020 7031 7042 7053 7064 7074 7085 7096 7107 7117 770
780 7128 7139 7150 7161 7172 7182 7193 7204 7215 7226 780
790 7236 7247 7258 7269 7280 7291 7302 7312 7323 7334 790
800 7345 7356 7367 7378 7388 7399 7410 7421 7432 7443 800
810 7454 7465 7476 7487 7497 7508 7519 7530 7541 7552 810
820 7563 7574 7585 7596 7607 7618 7629 7640 7651 7662 820
830 7673 7684 7695 7706 7717 7728 7739 7750 7761 7772 830
840 7783 7794 7805 7816 7827 7838 7849 7860 7871 7882 840
850 7893 7904 7915 7926 7937 7948 7959 7970 7981 7992 850
860 8003 8014 8026 8037 8018 8059 8070 8081 8092 8103 860
870 8114 8125 8137 8148 8159 8170 8181 8192 8203 8214 870
880 8226 8237 8248 8259 8270 8281 8293 8304 8315 8326 880
890 8337 8348 8360 8371 8382 8393 8404 8416 8427 8438 880
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Type S
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pV
Temperature 0 1 P 3 4 5 6 7 8 9 Temperature
C) ¢C)
900 8449 8460 8472 8483 8494 8505 8517 8528 8539 8550 900
910 8562 8573 8584 8595 8607 8618 8629 8640 8652 8663 910
920 8674 8685 8697 8708 8719 8731 8742 8753 8765 8776 920
930 8787 8798 8810 8821 8832 8844 8855 8866 8878 8889 930
940 8900 8912 8923 8935 8946 8957 8969 8980 8991 9003 940
950 9014 9025 9037 9048 9060 9071 9082 9094 9105 9117 950
960 9128 9139 9151 9162 9174 9185 9197 9208 9219 9231 960
970 9242 9254 9265 9277 9288 9300 9311 9323 9334 9345 970
980 9357 9368 9380 9391 9403 9414 9426 9437 9449 9460 980
990 9472 9483 9495 9506 9518 9529 9541 9552 9564 9576 990
1000 9587 9599 9610 9622 9633 9645 9656 9668 9680 9691 1000
1010 9703 9714 9726 9737 9749 9761 9772 9784 9795 9807 1010
1020 9819 9830 9842 9853 9865 9877 9888 9900 9911 9923 1020
1030 9935 9916 9958 9970 9981 9993 10005 10016 10028 10040 1030
1040 10051 10063 10075 10086 10098 10110 10121 10133 10145 10156 1040
1050 10168 10180 10191 10203 10215 10227 10238 10250 10262 10273 1050
1060 10285 10297 10309 10320 10332 10344 10356 10367 10379 10391 1060
1070 10403 10414 10426 10438 10450 10461 10473 10485 10497 10509 1070
1080 10520 10532 10544 10556 10567 10579 10591 10603 10615 10626 1080
1090 10638 10650 10662 10674 10686 10697 10709 10721 10733 10745 1090
1100 10757 10768 10780 10792 10804 10816 10828 10839 10851 10863 1100
1110 10875 10887 10899 10911 10922 10934 10946 10958 10970 10982 1110
1120 10991 11006 11017 11029 11041 11053 11065 11077 11089 11101 1120
1130 11113 11125 11136 11148 11160 11172 11184 11196 11208 11220 1130
1140 11232 11244 11256 11268 11280 11291 11303 11315 11327 11339 1140
1150 11351 11363 11375 11387 11399 11411 11423 | 11435 11447 11459 1150
1160 11471 11483 11495 11507 11519 11531 11542 11554 11566 11578 1160
1170 11590 11602 11614 11626 11638 11650 11662 11674 11686 11698 1170
1180 11710 11722 11734 11746 11758 11770 11782 11794 11806 11818 1180
1190 11830 11842 11854 11866 11878 11890 11902 11914 11926 11939 1190
1200 11951 11963 11975 11987 11999 12011 12023 12035 12047 12059 1200
1210 12071 12083 12095 12107 12119 12131 12143 12155 12167 12179 1210
1220 12191 12203 12216 12228 12240 12252 12264 12276 12288 12300 1220
1230 12312 12324 12336 12348 12360 12372 12384 12397 12409 12421 1230
1240 12433 12445 12457 12469 12481 12493 12505 12517 12529 12542 1240
1250 12554 12566 12578 12590 12602 12614 12626 12638 12650 12662 1250
1260 12675 12687 12699 12711 12723 12735 12747 12759 12771 12783 1260
1270 12796 12808 12820 12832 12844 12856 12868 12880 12892 12905 1270
1280 12917 12929 12941 12953 12965 12977 12989 13001 13014 13026 1280
1290 13038 13050 13062 13074 13086 13098 13111 13123 13135 13147 1290
1300 13159 13171 13183 13195 13208 13220 13232 13244 13256 13268 1300
1310 13280 13292 23305 13317 13329 13341 13353 13365 13377 13390 1310
1320 13402 13414 13426 13438 13450 13462 13474 13487 13499 13511 1320
1330 13523 13535 13547 13559 13572 13584 13596 13608 13620 13632 1330
1340 13644 13657 13669 13681 13693 13705 13717 13729 13742 13754 1340
1350 13766 13778 13790 13802 13814 13826 13839 13851 13863 13875 1350
1360 13887 13899 13911 13921 13936 13948 13960 13972 13984 13996 1360
1370 14009 14021 14033 14045 14057 14069 14081 14094 14106 14118 1370
1380 14130 14142 14154 14166 14178 14191 14203 14215 14227 14239 1380
1390 14251 14263 14276 14288 14300 14312 14324 14336 14348 14360 1390
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Type S
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
<) C)
1400 14373 14385 14397 14409 14421 14433 14445 14457 14470 14482 1400
1410 14494 14506 14518 14530 14542 14554 14567 14579 14591 14603 1410
1420 14615 14627 14639 14651 14664 146786 14688 14700 14712 14724 1420
1430 14736 14748 14760 14773 14785 14797 14809 14821 14833 14845 1430
1440 14857 14869 14881 14894 14906 14918 14930 14942 14954 14966 1440
1450 14978 14990 15002 15015 15027 15039 15051 15063 15075 15087 1450
1460 15099 15111 15123 15135 15148 15160 15172 15184 15196 15208 1460
1470 15220 15232 15244 15256 15268 15280 16292 15304 15317 15329 1470
1480 156341 16353 15365 15377 15389 15401 15413 15425 15437 15449 1480
1490 15461 15473 15485 15497 15509 15521 15534 15546 15558 15570 1490
1500 15582 15594 15606 15618 15630 15642 156654 15666 15678 15690 1500
1510 15702 15714 15726 15738 15750 15762 15774 15786 15798 15810 1510
1520 15822 15834 15846 15858 15870 15882 15894 15906 15918 15930 1520
1530 15942 15954 15966 15978 15990 16002 16014 16026 16038 16050 15630
1540 16062 16074 16086 16098 16110 16122 16134 16146 16158 16170 1540
1550 16182 16194 16205 16217 16229 16241 16253 16265 16277 16289 1550
1560 16301 16313 16325 16337 16349 16361 16373 16385 16396 16408 1560
1570 16420 16432 16444 16456 15468 16480 16492 16504 16516 16527 1570
1580 16539 16551 16563 16575 16587 16599 16611 16623 16634 16646 1580
1590 16658 16670 16682 16694 16706 16718 16729 16741 16753 16765 1590
1600 16777 16789 16801 16812 16824 16836 16848 16860 16872 16883 1600
1610 16895 16907 16919 16931 16943 16854 16966 16978 16990 17002 1610
1620 17013 17025 17037 17049 17061 17072 17084 17096 17108 17120 1620
1630 17131 17143 17155 17167 17178 17190 17202 17214 17225 17237 1630
1640 17249 17261 17272 17284 17296 17308 17319 17331 17343 17355 1640
1650 17366 17378 17390 17401 17413 17425 17437 17448 17460 17472 1650
1660 17483 17495 17507 17518 17530 17542 17553 17565 175577 17588 1660
1670 17600 17612 17623 17635 17647 17658 17670 17682 17693 17705 1670
1680 17717 17728 17740 17751 17763 17775 17786 17798 17809 17821 1680
1690 17832 17844 17855 17867 17878 17890 17901 17913 17924 17936 1680
1700 17947 17959 17970 17982 17993 18004 18016 18027 18039 18050 1700
1710 18061 18073 18084 18095 18107 18118 18129 18140 18152 18163 1710
1720 18174 18185 18196 18208 18219 18230 18241 18252 18263 18274 1720
1730 18285 18297 18308 18319 18330 18341 18352 18362 18373 18384 1730
1740 18395 18406 18417 18428 18439 18449 18460 18471 18482 18493 1740
1750 18503 18514 18525 18535 18546 18557 18567 18578 18588 18599 1750
1760 18609 18620 15630 18641 18651 18661 18672 18682 18693 1760

Standard contact temperature is 0 °C.
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Appendix 3.4 Standard Thermal Electromotive Force of K
Type K
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit uv
Temperature 0 -1 2 3 4 5 6 -7 8 i Temperature
o) 0
-270 -6458 270
260 -6441 -8444 -6446 -6448 -6450 -6452 -6453 -6455 -6456 -6457 -260
-250 -6404 -6408 6413 6417 -6421 8425 -6429 -6432 6435 -6438 -250
-240 6344 8351 6358 6364 -6370 6377 -6382 -6388 -6393 -6399 -240
-230 -6262 -6271 -6280 -6289 6297 -6306 6314 6322 -8329 -6337 -230
-220 6158 8170 -6181 -6192 -6202 -6213 -6223 -6233 -6243 -6252 -220
210 -6035 -6048 -6061 -6074 -6087 -8099 6111 6123 6135 -6147 -210
-200 -5891 -5907 5922 -5936 -5951 -5965 -5980 5994 -6007 -6021 -200
-190 -5730 5747 5763 -5780 5797 5813 -5829 -5845 -5861 5876 -190
-180 -5550 5569 -5588 -5606 -5624 -5642 -5660 5678 -5695 5713 -180
-170 -5354 -5374 5395 5415 -5435 -5454 -5474 5493  -5512 -5531 -170
-160 5141 -5463 5185 -5207 5228 -5250 -5271 5292 5313 -5333 180
-150 -4913 -4936 -4960 -4983 -5006 -5029 5052 5074 -5097 -5119 -150
-140 -4669 -4694 4719 -4744 -4768 -4793 -4817 -4841 -4865 -4889 -140
-130 -4411 -4437 -4463 -4490 -4516 -4542 -4567 -4593 -4618 -4644 2130
-120 -4138 -4166 -4194 -4221 -4249 -4276 -4303 -4330 -4357 -4384 -120
-110 -3852 -3882 -3911 -3939 -3968 -3997 -4025 -4054 -4082 -4110 -110
-100 -3554 -3584 -3614 -3645 -3675 -3705 -3734 -3764 -3794 -3823 -100
-90 -3243 -3274 -3306 -3337 -3368 -3400 -3431 -3462 -3492 3523 90
-80 2920 -2953 -2986 -3018 -3050 -3083 3115 3147 -3179 -3211 -80
-70 -2587 2620 2654 2688 2721 2755 2788 -2821 -2854 2887 70
-80 -2243 2278 2312 2347 -2382 2416 -2450 2485 2519 -2553 -60
-50 -1889 -1925 -1961 -1996 -2082 2067 -2103 2138 2173 -2208 -50
-40 -1527 -1564 -1600 -1637 -1873 -1709 -1745 -1782 -1818 -1854 -40
-30 -1156 -1194 -1231 -1268 -1305 -1343 -1380 1417 -1453 -1490 -30
-20 778 -816 -854 -892 -930 -968 -1006 -1043 -1081 1119 20
-10 -392 -431 -470 -508 -547 -586 -624 -663 -701 739 -10
0 0 -39 79 -118 -157 -197 -236 275 314 -353 0
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
cc) c)
0 0 39 79 119 158 198 238 277 317 357 0
10 397 437 477 517 557 507 637 677 718 758 10
20 798 838 879 919 960 1000 1041 1081 1122 1163 20
30 1203 1244 1285 1326 1366 1407 1448 1489 1530 1571 30
40 1612 1653 1694 1735 1776 1817 1858 1899 1941 1982 40
50 2023 2064 2106 2147 2188 2230 2271 2312 2354 2395 50
60 2436 2478 2519 2561 2602 2644 2685 2727 2768 2810 60
70 2851 2893 2934 2976 3017 3059 3100 3142 3184 3225 70
80 3267 3308 3350 3391 3433 3474 3516 3557 3599 3640 80
[¢]4] 3682 2792 2765 2006 2048 2089 5951 397e 4013 4055 90
357
100 4096 4138 4179 4220 4262 4303 4344 4385 4427 4468 100
110 4509 4550 4591 4633 4674 4715 4756 4797 4838 4879 110
120 4920 4961 5002 5043 5084 5124 5165 5206 5247 5288 120
130 5328 5369 5410 5450 5491 5532 5572 5613 5653 5694 130
140 5735 5775 5815 5856 5896 5937 5977 6017 6058 6098 140
357
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Type K
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit uVv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
C) °C)
150 6138 6179 6219 6259 6299 6339 6380 6420 6460 6500 150
160 6540 6580 6620 6660 6701 6741 6781 6821 6861 6901 160
170 6941 6981 7021 7060 7100 7140 7180 7220 7260 7300 170
180 7340 7380 7420 7460 7500 7540 7579 7619 7659 7699 180
190 7739 7779 7819 7859 7899 7939 7979 8019 8059 8099 190
357

200 8138 8178 8218 8258 8298 8338 8378 8418 8458 8499 200
210 8539 8579 8619 8659 8699 8739 8779 8819 8860 8900 210
220 8940 8980 9020 9061 9101 9141 9181 9222 9262 9302 220
230 9343 9383 9423 9464 9504 9545 9585 9626 9666 9707 230
240 9747 9788 9828 9869 9909 9950 9991 1031 10072 10113 240
250 10153 10194 10235 10276 10316 10357 10398 10439 10480 10520 250
260 10561 10602 10643 10684 10725 10766 10807 10848 10889 10930 260
270 10971 11012 11053 11094 11135 11176 11217 11259 11300 11341 270
280 ) 11382 11423 11465 11506 11547 11588 11630 11671 11712 11753 280
290 11795 11836 11877 11919 11960 12001 12043 12084 12126 12167 290
300 12209 12250 12291 12333 12374 12416 12457 12499 12540 12582 300
310 12624 12665 12707 12748 12790 12831 12873 12915 12956 12998 310
320 13040 13081 13123 13165 13206 13248 13290 13334 13373 13415 320
330 13457 13498 13540 13582 13624 13665 13707 13749 13791 13833 330
340 13874 13916 13958 14000 14042 14084 14126 14167 14209 14251 340
350 14293 14335 14377 14419 14461 14503 14545 14587 14629 14671 350
360 14713 14755 14797 14839 14881 14923 14965 15007 15049 15091 360
370 15133 15175 15217 15259 15301 15343 15385 15427 15469 15511 370
380 15554 15596 15638 15680 15722 15764 15806 15849 15891 15933 380
390 15975 16017 16059 16102 16144 16186 16228 16270 16313 16355 390
400 16397 16439 16482 16524 16566 16608 16651 16693 16735 16778 400
410 16820 16862 16904 16947 16989 17031 17074 17116 17158 17201 410
420 17243 17285 17328 17370 17413 17455 17497 17540 17582 17624 420
430 17667 17709 17752 17794 17837 17879 17921 17964 18006 18049 430
440 18091 18134 18176 18218 18261 18303 18346 18388 18431 18473 440
450 18516 18558 18601 18643 18686 18728 18771 18813 18856 18898 450
460 18941 18983 19026 19068 19111 19154 19196 19239 19281 19324 460
470 19366 19409 19451 19494 19537 19579 19622 19664 19707 19750 470
480 19792 19835 19877 19920 19962 20005 20048 20090 20133 20175 480
490 20218 20261 20303 20346 20389 20431 20474 20516 20559 20602 490
500 20644 20687 20730 20772 20815 20857 20900 20943 20985 21028 500
510 21071 21113 21156 21199 21241 21284 21326 21369 21412 21454 510
520 21497 21540 21582 21625 21668 21710 21753 21796 21838 21881 520
530 21924 21966 22009 22052 22094 22137 22179 22222 22265 22307 530
540 22350 22393 22435 22478 22521 22563 22606 22649 22691 22734 540
550 22776 22819 22862 22904 22947 22990 23032 23075 23117 23160 550
560 23203 23245 23288 23331 23373 23416 23458 23501 23544 23586 560
570 23629 23671 23714 23757 23799 23842 23884 23927 23970 24012 570
580 24055 24097 24140 24182 24225 24267 24310 24353 24395 24438 580
590 24480 24523 24565 24608 24650 24693 24735 24778 24820 24863 590
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Type K
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
c) cC)
600 24905 24948 24990 25033 25075 25118 25160 25203 25245 25288 600
610 25330 25373 25415 25458 25500 25543 25585 25627 25670 25712 610
620 25755 25797 25840 25882 25924 25967 26009 26052 26094 26136 620
630 26179 26221 26263 26306 26348 26390 26433 26475 26517 26560 630
640 26602 26644 26687 26729 26771 26814 26856 26898 26940 26983 640
650 27025 27067 27109 27152 27194 27236 27278 27320 27363 27405 650
660 27447 27489 27531 27574 27616 27658 27700 27742 27784 27826 660
670 27869 27911 27953 27995 28037 28079 28121 28163 28205 28247 670
680 28289 28332 28374 28416 28458 28500 28542 28584 28626 28668 680
690 28710 28752 28794 28835 28877 28919 28961 29003 29045 29087 690
700 29129 29171 29213 29255 29297 29338 29380 29422 29464 29506 700
710 29548 29589 29631 29673 29715 29757 29798 29840 29882 29924 710
720 29965 30007 30049 30090 30132 30174 30216 30257 30299 30341 720
730 30382 30424 30466 30507 30549 30590 30632 30674 30715 30757 730
740 30798 30840 30881 30923 30964 31006 31047 31089 31130 31172 740
750 31213 31255 31296 31338 31379 31421 31462 31504 31545 31586 750
760 31628 31669 31710 31752 31793 31834 31876 31917 31958 32000 760
770 32041 32082 32124 32165 32206 32247 32289 32330 32371 32412 770
780 32453 32495 32536 32577 32618 32659 32700 32742 32783 32824 780
790 32865 32906 32947 32088 33029 33070 33111 33152 33193 33234 790
800 33275 33316 33357 33398 33439 33480 33521 33562 33603 33644 800
810 33685 33726 33767 33808 33848 33889 33930 33971 34012 34053 810
820 34093 34134 34175 34216 34257 34297 34338 34379 34420 34460 820
830 34501 34542 34582 34623 34664 34704 34745 34786 34826 34867 830
840 34908 34948 34989 35029 35070 35110 35151 35192 35232 35273 840
850 35313 35354 35394 35435 35475 35516 35556 35596 35637 35677 850
860 35718 35758 35798 35839 35879 ‘35920 35960 36000 36041 36081 860
870 36121 36162 36202 36242 36282 36323 36363 36403 36443 36484 870
880 36524 36564 36604 36644 36685 36725 36765 36805 36845 36885 880
890 36925 36965 37006 37046 37086 37126 37166 37206 37246 37286 890
900 37326 37366 37406 37446 37486 37526 37566 37606 37646 37686 900
910 37725 37765 37805 37845 37885 37925 37965 38005 38044 38084 910
920 38124 38164 38204 38243 38283 38323 38363 38402 38442 38482 920
930 38522 38561 38601 38641 38680 38720 38760 38799 38839 38878 930
940 38918 38958 38997 39037 39076 39116 39155 39195 39235 39274 940
950 39314 39353 39393 39432 39471 39511 39550 39590 39629 39669 950
960 39708 39747 39787 39826 39866 39905 39944 39984 40023 40062 960
970 40101 40141 40180 40219 40259 40298 40337 40376 40415 40455 970
980 40494 40533 40572 40611 40651 40690 40729 40768 40807 40846 980
990 40885 40924 40963 41002 41042 41081 41120 41159 41198 41237 990
1000 41276 41315 41354 41393 41431 41470 41509 41548 41587 41626 1000
1010 41665 41704 41743 41781 41820 41859 41898 41937 41976 42014 1010
1020 42053 42092 42131 42169 42208 42247 42286 42324 42363 42402 1020
1030 42440 42479 42518 42556 42595 42633 42672 42711 42749 42788 1030
1040 42826 42865 42903 42942 42980 43019 43057 43096 43134 43173 1040
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Type K
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pV
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
°c) (°C)

1050 43211 43250 43288 43327 43365 43403 43442 43480 43518 43557 1050
1060 435895 43633 43672 43710 43748 43787 43825 43863 43901 43940 1060
1070 43978 44016 44054 44092 44130 44169 44207 44245 44283 44321 1070
1080 44359 44397 44435 44473 44512 44550 44588 44626 44664 44702 1080
1090 44740 44778 44816 44853 44891 44929 44967 45005 45043 45081 1090
1100 45119 45157 45194 45232 45270 45308 45346 45383 45421 45459 1100
1110 45497 45534 45572 45610 45647 45685 45723 45760 45798 45836 1110
1120 45873 45911 45948 45986 46024 46061 46099 46136 46174 46211 1120
1130 46249 46286 46324 46361 46398 46436 46473 46511 46548 46585 1130
1140 46623 46660 46697 46735 46772 46809 46847 46884 46921 46958 1140
1150 46995 47033 47070 47107 47144 47181 47218 47256 47293 47330 1150
1160 47367 47404 47441 47478 47515 47552 47589 47626 47663 47700 1160
1170 47737 47774 47811 47848 47884 47921 47958 47995 48032 48069 1170
1180 48105 48142 48179 48216 48252 48289 48326 48363 48399 48436 1180
1180 48473 48509 48546 48582 48619 48656 48692 48729 48765 48802 1190
1200 48838 48875 48911 48948 48984 49021 49057 49093 49130 49166 1200
1210 49202 49239 49275 49311 49348 49384 49420 49456 49493 49529 1210
1220 49565 49601 49637 49674 49710 49746 49782 49818 49854 49890 1220
1230 49926 49962 49998 50034 50070 50106 50142 50178 50214 50250 1230
1240 50286 50322 50358 50393 50429 50465 50501 50537 50572 50608 1240
1250 50644 50680 50715 50751 50787 50822 50858 50894 50929 50965 1250
1260 51000 51036 51071 51107 51142 51178 51213 51249 51284 51320 1260
1270 51355 51391 51426 51461 51497 51532 51567 51603 51638 51673 1270
1280 51708 51744 51779 51814 51849 51885 51920 51955 51990 52025 1280
1290 52060 52095 52130 52165 52200 52235 52270 52305 52340 52375 1290
1300 52410 52445 52480 52515 52550 52585 52620 52654 52689 52724 1300
1310 52759 52794 52828 52863 52898 52932 52967 53002 53037 53071 1310
1320 53106 53140 53175 53210 53244 53279 53313 53348 53382 53417 1320
1330 53451 53486 53520 53555 53589 53623 53658 53692 53727 53761 1330
1340 53795 53830 53864 53898 53932 53967 54001 54035 54069 54104 1340
1350 54138 54172 54206 54240 54274 54308 54343 54377 54411 54445 1350
1360 54479 54513 54547 54581 54615 54619 54683 54717 54751 54785 1360
1370 54819 54852 54886 1370

Standard contact temperature is 0 °C.
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Appendix 3.5 Standard Thermal Electromotive Force of E
Type E
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 -2 -3 4 5 6 7 -8 9 Temperature
C) C)
-270 -9835 270
-260 -9797 -9802 -9808 -9813 -9817 -9821 -9825 -9828 -9831 -9833 -260
-250 -9718 -9728 -9737 -9746 -9754 -9762 -9770 9777 9784 -9790 -250
-240 -9604 -9617 -9630 -9642 -9654 -9666 -19677 -9688 -9698 -9709 -240
-230 9455 -9471 -9487 -9503 -9519 -9534 -9548 -9563 9577 -9591 -230
-220 9274 -9293 -9313 -9331 -9350 -9368 -9386 -9404 -9421 -9438 -220
210 -9063 -9085 -9107 -9129 -9151 9172 9193 -9214 -9234 -9254 -210
-200 -8825 -8850 -8874 -8899 -8923 -8947 -8971 -8994 -9017 -9040 -200
-190 -8561 -8588 -8616 -8643 -8669 -8696 -8722 -8748 -8774 -8799 -190
-1180 -8273 -8303 -8333 -8362 -8391 -8420 -8449 -8477 -8505 -8533 -180
-170 -7963 -7995 -8027 -8059 -8090 -8121 -8152 -8183 -8213 -8243 -170
-160 7632 -7666 -7700 7733 7767 -7800 7833 -7866 -7899 -7931 -160
-150 -7279 7315 7351 -7387 7423 -7458 7493 -7528 -7563 7597 -150
-140 -6907 -6945 -6983 -7021 -7058 -7096 -7133 -7170 -7206 7243 -140
-130 -6516 -6556 -6596 -6636 -6675 -6714 -6753 -6792 -6831 -6869 -130
-120 -6107 -6149 -6191 -6232 -6273 -6314 -6355 -6396 -6436 -6476 -120
-110 -5681 5724 -5767 -5810 -5853 -5896 -5939 -5981 -6023 -6065 -110
-100 -5237 -5282 -5327 -5372 -5417 -5461 -5505 -5549 -5593 -5637 -100
-90 -4777 -4824 -4871 -4917 -4963 -5009 -5055 -5101 5147 -5192 -90
-80 -4302 -4350 -4398 -4446 -4494 -4542 -4589 -4636 -4687 -4731 -80
70 -3811 -3861 -3911 -3960 -4009 -4058 -4107 -4156 -4205 -4254 -70
-60 -3308 -3357 -3408 -3459 -3510 -3561 -3611 -3661 -3711 -3761 -60
-50 -2787 -2840 -2892 -2944 -2996 -3048 -3100 -3152 -3204 - -3255 -50
-40 -2255 -2309 -2362 -2416 -2469 -2523 -2576 -2629 -2682 -2735 -40
-30 -1709 -1765 -1820 -1874 -1929 -1984 -2038 -2093 2147 -2201 -30
-20 -1152 -1208 -1264 -1320 -1376 -1432 -1488 -1543 -1599 -1654 -20
-10 -582 -639 -697 754 -811 -868 -925 -982 -1039 -1095 -10
0 0 -59 -117 -178 -234 -292 -350 -408 -466 -524 0
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
(°C) €c)
0 0 59 118 176 235 294 354 413 472 532 0
10 591 651 711 770 830 890 950 1010 1071 1131 10
20 1192 1252 1313 1373 1434 1495 1556 1617 1678 1740 20
30 1801 1862 1924 1986 2047 2109 2171 2233 2295 2357 30
40 2420 2482 2545 2607 2670 2733 2795 2858 2921 2984 40
50 3048 3111 3174 3238 3301 3365 3429 3492 3556 3620 50
60 3685 3749 3813 3877 3942 4006 4071 4136 4200 4265 60
70 4330 4395 4460 4526 4591 4656 4722 4788 4853 4919 70
80 4985 5051 5117 5183 5249 5315 5382 5448 5514 5581 80
90 5648 5714 5781 5848 591 5 5962 6049 6117 6184 6251 90
100 6319 6386 6454 6522 6590 6658 6725 6794 6862 6930 100
110 6998 7066 7135 7203 7272 7341 7409 7478 7547 7616 110
120 7685 7754 7823 7892 7962 8031 8101 8170 8240 8309 120
130 8379 8449 8519 8589 8659 8729 8799 8869 8940 9010 130
140 9081 9151 9222 9292 9363 9434 9505 9576 9647 9718 140
150 9789 9860 9931 10003 10074 10145 10217 10288 10360 10432 150
160 10503 10575 10647 10719 10791 10863 10935 11007 11080 11152 160
170 11224 11297 11369 11442 11514 11587 11660 11733 11805 11878 170
180 11951 12024 12097 12170 12243 12317 12390 12463 12537 12610 180
190 12684 12757 12831 12904 12978 13052 13126 13199 13273 13347 190




APPENDIX MELSEC-A

Type E
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature

) ©0)
200 13421 13495 13569 13644 13718 13792 13866 13941 14015 14090 200
210 14164 14239 14313 14388 14463 14537 14612 14687 14762 14837 210
220 14912 14987 15062 15137 15212 15287 15362 15438 15513 15588 220
230 15664 15739 15815 15890 15966 16044 16117 16193 16269 16344 230
240 16420 16496 16572 16648 16724 16800 16876 16952 17028 17104 240
250 17181 17257 17333 17409 17486 17562 17639 17745 17792 17868 250
260 17945 18021 18098 18175 18252 18328 18405 18482 18550 18636 260
270 18713 18790 18867 18944 19021 19098 19175 19252 19330 19407 270
280 10484 19561 19639 19716 19791 19871 19948 20026 20103 20181 280
290 20259 20336 20414 20492 20569 20647 20725 20803 20880 20958 290
300 21036 21114 21192 21270 21348 21426 21504 21582 21660 21739 300
310 21817 21895 21973 22051 22130 22208 22286 22365 20443 22522 310
320 22600 22678 22757 22835 22014 22993 23071 23150 23228 23307 320
330 23386 23464 23543 23622 23701 23780 23858 23937 24016 24095 330
340 24174 24253 24332 24411 24490 24569 24648 24727 24806 24885 340
350 24964 25044 25123 25202 25281 25360 25440 25519 25598 25678 350
360 25757 25836 25916 25095 26075 26154 26233 26313 26392 26472 360
370 26552 26631 26711 26790 26870 26950 27029 27109 27189 27268 370
380 27348 27428 27507 27587 27667 27747 27827 27907 27986 28066 380
390 28146 28206 28306 28386 28466 28546 28626 28706 28786 28866 390
400 28946 29026 20106 29186 29266 29346 20427 29507 29587 29667 400
410 20747 20827 29908 20988 30068 30148 30229 30309 30389 30470 410
420 30550 30630 30711 30791 30871 30952 31032 31112 31193 31273 420
430 31354 31434 31515 31595 31676 31756 31837 31917 31998 32078 430
440 32150 32239 32390 32400 32481 32562 32642 32723 32803 32884 440
450 32965 33045 33126 33207 33287 33368 33449 33529 33610 33691 450
460 33772 33852 33933 34014 34005 34175 34256 34337 34418 34408 460
470 34579 34660 34741 34822 34902 34983 35064 35145 35296 35307 470
480 35387 35468 35549 35630 35711 35792 35873 35954 36034 36115 480
490 36196 36277 36358 36439 36520 36601 36682 36763 36843 36924 490
500 37005 37086 37167 37248 37329 37410 37491 37572 37653 37734 500
510 37815 37896 37977 38058 38139 38220 38300 38381 38462 38543 510
520 38624 38705 38786 38867 38948 39029 39110 39191 39272 39353 520
530 39434 39515 39596 39677 39758 39839 39920 40001 40082 40163 530
540 40243 40324 40405 40486 40567 40648 40729 40810 40891 40972 540
550 41058 41134 41215 41296 41377 41457 41538 41619 41700 41781 550
560 41862 41943 42024 42105 42185 42266 42347 42428 42509 42590 560
570 42671 42751 42832 42913 42994 43075 43156 43236 43317 43398 570
580 43479 43560 43640 43721 43802 43883 43063 44044 44125 44206 580
590 44285 44367 44448 44529 44609 44690 44771 44851 44932 45013 590
600 45093 45174 45255 45335 45416 45497 45577 45658 45738 45819 600
610 45900 45980 46064 46141 46202 46302 46383 46463 46544 46624 610
620 46705 46785 46866 46946 47027 47107 47188 47268 47349 47429 620
630 47509 47590 47670 47751 47831 47911 47992 48072 48152 48233 630
640 48313 48393  4B474 48554 48634 48715 48795 48875 48955 49035 640
650 49116 49196 49276 49356 49436 49517 49597 49677 49757 49837 650
660 49917 49997 50077 50157 50238 50318 50398 50478 50558 50638 660
670 50718 50798 50878 50058 51038 51118 51197 51277 51357 51437 670
680 51517 51597 51677 51757 51837 51916 51996 52076 52156 52236 680
690 52315 52395 52475 52555 52634 52714 52794 52873 52953 53033 690
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‘ Type E
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature

) )
700 53112 53192 53272 53351 53431 53510 53590 53670 53749 53829 700
710 53908 53988 54067 54147 54226 54306 54385 54465 54544 54624 710
720 54703 54782 54862 54941 55021 55100 55179 55259 55338 55417 720
730 55497 55576 55655 55734 55814 55893 55972 56051 56131 56210 730
740 56289 56368 56447 56526 56606 56685 56764 56843 56922 57001 740
750 57080 57159 57238 57317 57396 57475 57554 57633 57712 57791 750
760 57870 57949 58028 58107 58186 58265 58343 58422 58501 58580 760
770 58659 58738 58816 58895 58974 59053 59131 59210 59289 59367 770
780 59446 59525 59604 59682 59761 59839 59918 59997 60075 60154 780
790 60232 60311 60390 60468 60547 60625 60704 60782 60860 60939 790
800 61017 61096 61174 61253 61331 61409 61488 61566 61644 61723 800
810 61801 61879 61958 62036 62114 62192 62271 62349 62427 62505 810
820 62583 62662 62740 62818 62896 62974 63052 63130 63208 63286 820
830 63364 63442 63520 63598 63676 63754 63832 63910 63988 64066 830
840 64144 64222 64300 64377 64455 64533 64611 64689 64766 64844 840
850 64922 65000 65077 65155 65233 65310 65388 65465 65543 65621 850
860 65698 65776 65853 65931 66008 66086 66163 66241 66318 66396 860
870 66473 66550 66628 66705 66782 66860 66937 67014 67092 67169 870
880 67246 67323 67400 67478 67555 67632 67709 67786 67863 67940 880
890 68017 68094 68174 68248 68325 68402 68479 68556 68633 68710 890
900 68787 68863 68940 69017 69094 69171 69247 69324 69401 69477 900
910 69554 69631 69707 69784 69860 69937 70013 70090 70166 70243 910
920 70319 70396 70472 70548 70625 70701 70777 70854 70930 71006 920
930 71082 71159 71235 71311 71387 71463 71539 71615 71692 71768 930
940 71844 71920 71996 72072 72147 72223 72299 72375 72454 72527 940
950 72603 72678 72754 72830 72906 72981 73057 73133 73208 73284 950
960 73360 73435 73511 73586 73662 73738 73813 73889 73964 74040 960
970 74115 74190 74266 74341 74417 74492 74567 74643 74718 74793 970
980 74869 74944 75019 75095 75170 75245 75320 75395 75471 75546 980
990 75621 75696 75771 75847 75922 75997 76072 76147 76223 76298 990
1000 76373 1000
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Appendix 3.6 Standard Thermal Electromotive Force of J

Type J

JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pVv

Temperatws| g -1 -2 -3 -4 -5 -6 -7 -8 g | Temperare
€) o)
210 -8095 -210
-200 7890  -7912 7934 7955  -7976  -7996  -8017  -8037  -8057  -8O76 -200
-190 7650 7683 7707 7731 7756 7778 7801  -7824 7846  -7868 -190
-180 7403 -7429 7456 7482  -7508  -7534 7559 7585 7610  -7634 -180
-170 7123 7152 7181 7209  -7237 7265  -7293  -7321 7348  -7376 170
-160 6821  -6853  -6883  -6914  -6944 6975 7005  -7035  -7064  -7094 -160
-150 6500  -6533  -6566  -6598  -6631  -6663  -6695  -6727 6759  -6790 -150
-140 6159  -6194  -6220  -6263  -6298  -6332  -6366 6400  -6433  -6467 140
-130 5801  -5838 5874  -5910  -5046 5982  -6018  -6054  -6089  -6124 -130
-120 5426 -5465 5503 5541  -5578 5616  -5653  -5690  -5727  -5764 -120
-110 5037  -5076  -5116  -5155  -5194 5233  -5272  -5311 5350  -5388 -110
-100 4633 -4674  -4714  -4755 4796  -4836  -4877  -4917  -4957  -4997 -100
-90 4215 -4257  -4300  -4342  -4384  -4425  -4467  -4509  -4550  -4501 -90
-80 3786  -3829  -3872  -3916  -3959  -4002  -4045  -4088  -4130  -4173 -80
-70 3344 3389  -3434  -3478 3522  -3566  -3610  -3654  -3698  -3742 -70
-60 2893  -2038 2984  -3029  -3075  -3120  -3165  -3210  -3255  -3300 -60
-50 2431 -2478 2524 2571 2617 2663 2709  -2755  -2801  -2847 -50
-40 1961 2008 2055 2103  -2150 2197  -2244 2291 2338  -2385 -40
-30 1482 -1530  -1578  -1626  -1674 1722 -1770  -1818  -1865  -1913 -30
-20 995  -1044  -1093  -1142  -1190  -1239  -1288  -1336  -1385 1433 -20
-10 -501 -550 -600 -650 -699 -749 -798 -847 -896 -946 -10
0 0 -50 -101 -151 -201 -251 -301 -351 -401 -451 0

Temperature | g 1 2 3 4 5 6 7 8 g |Temperature
€0) )
0 0 50 101 151 202 253 303 354 405 456 0
10 507 558 609 660 711 762 814 865 916 958 10
20 1019 1071 1122 1174 1226 1277 1329 1381 1433 1485 20
30 1537 1589 1641 1693 1745 1797 1849 1902 1954 2006 30
40 2059 2111 2164 2216 2269 2322 2374 2427 2480 2532 40
50 2585 2638 2691 2744 2797 2850 2903 2956 3009 3062 50
60 3116 3169 3222 3275 3329 3382 3436 3489 3543 3596 60
70 3650 3703 3757 3810 3864 3918 3971 4025 4079 4133 70
80 4187 4240 4294 4348 4402 4456 4510 4564 4618 4672 80
90 4726 4781 4835 4889 4943 4997 5052 5106 5160 5215 90
100 5269 5323 5378 5432 5487 5541 5595 5650 5705 5759 100
110 5814 5868 5923 5977 6032 6087 6141 6196 6251 6306 110
120 6360 6415 6470 6525 6579 6634 6689 6744 6799 6854 120
130 6909 6964 7019 7074 7129 7184 7239 7294 7349 7404 130
140 7459 7514 7569 7624 7679 7734 7789 7844 7900 7955 140
150 8010 8065 8120 8175 8231 8286 8341 8396 8452 8507 150
160 8562 8618 8673 8728 8783 8839 8894 8949 9005 9060 160
170 9115 9171 9226 9282 9337 9302 9448 9503 9559 9614 170
180 9669 9725 9780 9836 9891 9947 10002 10057 10113 10168 180
190 10224 10279 10335 10390 10446 10501 10557 10612 10668 10723 190
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Type J
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit uV
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature

cC) €C)
200 10779 10834 10890 10945 11001 11056 11112 11167 11223 11278 200
210 11334 11389 11445 11501 11556 11612 11667 11723 11778 11834 210
220 11889 11945 12000 12056 12111 12167 12222 12278 12334 12389 220
230 12445 12500 12556 12611 12667 12722 12778 12833 12889 12944 230
240 13000 13056 13111 13167 13222 13278 13333 13389 13444 13500 240
250 13555 13611 13666 13722 13777 13833 13888 13944 13999 14055 250
260 14110 14166 14221 14277 14332 14388 14443 14499 14554 14609 260
270 14665 14720 14776 14831 14887 14942 14998 15053 15109 15164 270
280 15219 15275 15330 15386 15441 15496 15552 15607 15663 15718 280
290 15773 15829 15884 15940 15995 16050 16106 16161 16216 16272 290
300 16327 16383 16438 16493 16549 16604 16659 16715 16770 16825 300
310 16881 16936 16991 17046 17102 17157 17212 17268 17323 17378 310
320 17434 17489 17544 17599 17655 17710 17765 17820 17876 17931 320
330 17986 18041 18097 18152 18207 18262 18318 18373 18428 18483 330
340 18538 18594 18649 18704 18759 18814 18870 18925 18980 19035 340
350 19090 19146 19201 19256 19311 19366 19422 19477 19532 19587 350
360 19642 19697 19753 19808 19863 19918 19973 20028 20083 20139 360
370 20194 20249 20304 20359 20414 20469 20525 20580 20635 20690 370
380 20745 20800 20855 20911 20966 21021 21076 21131 21186 21241 380
390 21297 21352 21407 21462 21517 21572 21627 21683 21738 21793 390
400 21848 21903 21958 22014 22069 22124 22179 22234 22289 22345 400
410 22400 22455 22510 22565 22620 22676 22731 22786 22841 22896 410
420 22952 23007 23062 23117 23172 23228 23283 23338 23393 23449 420
430 23504 23559 23614 23670 23725 23780 23835 23891 23946 24001 430
440 24057 24112 24167 24223 24278 24333 24389 24444 24499 24555 440
450 24610 24665 24721 24776 24832 24887 24943 24998 25053 25109 450
460 25164 25220 25275 © 25331 25386 25442 25497 25553 25608 25664 460
470 25720 25775 25831 25886 25942 25998 26053 26109 26165 26220 470
480 26276 26332 26387 36443 26499 26555 26610 26666 26722 26778 480
490 26834 26889 26945 27001 27057 27113 27169 27225 27281 27337 490
500 27393 27449 27505 27561 27617 27673 27729 27785 27841 27897 500
510 27953 28010 28066 28122 28178 28234 28291 28347 28403 28460 510
520 28516 28572 28629 28685 28741 28798 28854 28911 28967 29024 520
530 29080 29137 29194 29250 29307 29363 29420 29477 29534 29590 530
540 29647 29704 29761 29818 29874 29931 29988 30045 30102 30159 540
550 30216 30273 30330 30387 30444 30502 30559 30616 30673 30730 550
560 30788 30845 30902 30960 31017 31074 31132 31189 31247 31304 560
570 31362 31419 31477 31535 31592 31650 31708 31766 31823 31881 570
580 31939 31997 32055 32113 32171 32229 32287 32345 32403 32461 580
590 32519 32577 32636 32694 32752 32810 32869 32927 32985 33044 580
600 33102 33161 33219 33278 33337 33395 33454 33513 33571 33630 600
610 33689 33748 33807 33866 33925 33984 34043 34102 34161 34220 610
620 34279 34338 34397 34457 34516 34575 34635 34694 34754 34813 620
630 34873 34932 34992 35051 35111 35171 35230 35290 35350 35410 630
640 35470 35530 35590 35650 35710 35770 35830 35890 35950 36010 640
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Type J
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
c) C)
650 36071 36131 36191 36252 36312 36373 36433 36494 36554 36615 650
660 36675 36736 36797 36858 36918 36979 37040 37101 37162 37223 660
670 37284 37345 37406 37467 37528 37590 37651 37712 37773 37835 670
680 37896 37958 38019 38081 38142 38204 38265 38327 38389 38450 680
680 38512 38574 38636 38698 38760 38822 38884 38946 39008 39070 690
700 39132 39194 39256 39318 39381 39443 39505 39568 39630 39693 700
710 39755 39818 39880 39943 40005 40068 40131 40193 40256 40319 710
720 40382 40445 40508 40570 40633 40696 40759 40822 40886 40949 720
730 41012 41075 41138 41201 41265 41328 41391 41455 41518 41581 730
740 41645 41708 41772 41835 41899 41962 42026 42090 42153 42217 740
750 42281 42344 42408 42472 42536 42599 42663 42727 42791 42855 750
760 42919 42983 43047 43111 43175 43239 43303 46367 43431 43495 760
770 43559 43624 43688 43752 43817 43881 43945 44010 44074 44139 770
780 44203 44267 44332 44396 44461 44525 44590 44655 44719 44784 780
790 44848 44913 44977 45042 45107 45171 45236 45301 45365 45430 790
800 45494 45559 45624 45688 45753 45818 45882 45947 46011 46076 800
810 46141 46205 46270 46334 46399 46464 46528 46593 46657 46722 810
820 46786 46851 46915 46980 47044 47109 47173 47238 47302 47367 820
830 47431 47495 47560 47624 47688 47753 47817 47881 47946 48010 830
840 48074 48138 48202 48267 48331 48395 48459 48523 48587 48651 840
850 48715 48779 48843 48907 48971 49034 49098 49162 49226 49230 850
860 49353 49417 49481 49544 49608 49672 49735 49799 49862 49926 860
870 49989 50052 50116 50179 50243 50306 50369 50432 50495 50559 870
880 50622 50685 50748 50811 50874 50937 51000 51063 51126 51188 880
890 51251 51314 51377 51439 51502 51565 51627 51690 51752 51815 890
900 51877 51940 52002 52064 52127 52189 52251 22314 52376 52438 900
910 52500 52562 52624 52686 52748 52810 52872 52934 52996 53057 910
920 53119 53181 53243 53304 53366 53427 53489 53550 53612 53673 920
930 53735 53796 53857 53919 53980 54041 54102 54164 54225 54286 930
940 54347 54408 54469 54530 54591 54652 54713 54773 54834 54895 940
950 54956 55016 55077 55138 55198 55259 55319 55380 55440 55501 950
960 55561 55622 55682 55742 55803 55863 55923 55983 56043 56104 960
970 56164 56224 56284 56344 56404 56464 56524 56584 56643 56703 970
980 56763 56823 56883 56942 57002 57062 57121 57181 57240 57300 980
990 57360 57419 57479 57538 57597 57657 57716 57776 57835 57894 990
1000 57953 58013 58072 58131 58190 58249 58309 58368 58427 58486 1000
1010 58545 58604 58663 58722 58781 58840 58899 58957 59016 59075 1010
1020 59134 59193 59252 59310 59369 59428 59487 59545 59604 59663 1020
1030 59721 59780 59838 59897 59956 60014 60073 60131 60190 60248 1030
1040 60307 60365 60423 60482 60540 60599 60657 60715 60774 60832 1040
1050 60890 60949 61007 61065 61123 61182 61240 61298 61356 61415 1050
1060 61473 61531 61589 61647 61705 61763 61822 61880 61938 61996 1060
1070 62054 62112 62170 62228 62286 62344 62402 62460 62518 62576 1070
1080 62634 62692 62750 62808 62866 62924 62982 63040 63098 63156 1080
1090 63214 63271 63329 63387 63445 63503 63561 63619 63677 63734 1090
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APPENDIX MELSEC-A
Type J

JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit uv

Temperature o 1 2 3 4 5 6 7 8 9 Temperature
C) . cC)

1100 63792 63850 63908 63966 64024 64081 64139 64197 64255 64313 1100
1110 64370 64428 64486 64544 64602 64659 64717 64775 64833 64890 1110
1120 64948 65006 65064 65121 65179 65237 65295 65352 65410 65468 1120
1130 65525 65583 65641 65699 65756 65814 65872 65929 65987 66045 1130
1140 66102 66160 66218 66275 66333 66391 66448 66506 66564 66621 1140
1150 66679 66737 66794 66852 66910 66967 67025 67082 67140 67198 1150
1160 67255 67313 67370 67428 67486 67543 67601 67658 67716 67773 1160
1170 67831 67888 67946 68003 68061 68119 68176 68234 68291 68348 1170
1180 68406 68463 68521 68578 68636 68693 68751 68808 68865 68923 1180
1190 68980 69037 69095 69152 69209 69267 69324 69381 69439 69496 1190
1200 69553 1200

Standard contact temperature is 0 °C.
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Appendix 3.7 Standard Thermal Electromotive Force of T

Type T
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Tomperature | g -1 -2 3 -4 -5 -6 7 -8 -g | TomPperaure
C) )
270 -6258 270
-260 6232  -6236  -6239  -6242 6245 6248 -6251 6253  -6255  -6256 -260
-250 6180  -6187  -6193  -6198 6204 6209 6214  -6219  -6223  -6228 -250
-240 6105 -6114  -6122  -6130  -6138  -6146 6153  -6160  -6167  -6174 -240
-230 6007  -6017  -6028  -6038  -6049  -6059  -6068  -6078  -6087  -6096 -230
-220 5888  -5901 5914  -5926  -5938  -5950  -5962 5973  -5985  -5996 -220
-210 5753  -5767 5782  -5795  -5809  -5823  -5836  -5850  -5863  -5876 -210
-200 5603  -5619  -5634  -5650  -5665  -5680  -5695  -5710  -5724  -5739 -200
-190 5439 -5456  -5473  -5489 5506  -5523  -5539  -5555  -5571 -5587 -190
-180 -5261 5279  -5297  -5316  -5334  -5351 5369  -5387  -5404  -5421 -180
470 5070  -5089  -5109  -5128  -5148  -5167  -5186  -5205 5224  -5242 -170
-160 -4865  -4886  -4907  -4928  -4949  -4969  -4989  -5010  -5030  -5050 -160
-150 -4648  -4671 -4693  -4715  -4737  -4759  -4780  -4802  -4823  -4844 -150
-140 4419  -4443  -4466  -4489  -4512  -4535  -4558  -4581 -4604  -4626 -140
-130 4177 -4202  -4226  -4251 -4275  -4300  -4324  -4348  -4372  -4395 -130
-120 3923 -3949  -3975  -4000  -4026  -4052  -4077  -4102  -4127  -4152 -120
-110 3657  -3684  -3711 -3738  -3765  -3791 3818 -3844  -3871 -3897 -110
-100 -3379  -3407  -3435  -3463  -3491 3519 -3547  -3574  -3602  -3629 -100
-90 3089  -3118  -3148  -3177  -3206  -3235  -3264  -3203  -3322  -3350 -90
-80 2788 -2818  -2849  -2879 2910 2940  -2970  -3000  -3030  -3059 -80
.70 2476 -2507  -2539  -2571 2602 -2633  -2664  -2695  -2726  -2757 -70
-60 2153  -2186  -2218  -2251 2283 -2316  -2348 2380 2412  -2444 -60
-50 1819  -1853  -1887  -1920  -1954  -1987  -2021 2054  -2087  -2120 -50
-40 1475 -1510  -1545  -1579  -1614  -1648  -1683  -1717  -1751 -1785 -40
-30 1121 1157 -1192  -1228  -1264  -1299  -1335  -1370  -1405  -1440 -30
-20 -757 -794 -830 -867 -904 -940 -976 1013 -1049  -1085 -20
-10 -383 -421 -459 -496 -534 571 -608 -646 -683 -720 -10
0 0 -39 -77 -116 -154 -193 -231 -269 -307 -345 0
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
°C) C)
0 0 39 78 117 156 195 234 273 312 352 0
10 391 431 470 510 549 589 629 669 709 749 10
20 790 830 870 o1 951 992 1033 1074 1114 1155 20
30 1196 1238 1279 1320 1362 1403 1445 1486 1528 1570 30
40 1612 1654 1696 1738 1780 1823 1865 1908 1950 1993 40
50 2036 2079 2122 2165 2208 2251 2294 2338 2381 2425 50
60 2468 2512 2556 2600 2643 2687 2732 2776 2820 2864 60
70 2909 2053 2998 3043 3087 3132 3177 3222 3267 3312 70
80 3358 3403 3448 3494 3539 3585 3631 3677 3722 3768 80
90 3814 3860 3907 3053 3999 4046 4092 4138 4185 4232 90
100 4279 4325 4372 4419 4466 4513 4561 4608 4655 4702 100
110 4750 4798 4845 4893 4941 4988 5036 5084 5132 5180 110
120 5208 5277 5325 5373 5422 5470 5519 5567 5616 5665 120
130 5714 5763 5812 5861 5910 5959 6008 6057 6107 6156 130
140 6206 6255 6305 6355 6404 6454 6504 6554 6604 6654 140
150 6704 6754 6805 6855 6905 6956 7006 7057 7107 7158 150
160 7209 7260 7310 7361 7412 7463 7515 7566 7617 7668 160
170 7720 7771 7823 7874 7926 7977 8029 8081 8133 8185 170
180 8237 8289 8341 8393 8445 8497 8550 8602 8654 8707 180
190 8759 8812 8865 8917 8970 9023 9076 9129 9182 9235 190
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Type T
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pv
Temperature 0 1 2 3 4 5 6 7 8 9 Temperature
C) C)
200 9288 9341 9395 9448 9501 9555 9608 9662 9715 9769 200
210 9822 9876 9930 9984 10038 10082 10146 10200 10254 10308 210
220 10362 10417 10471 10525 10580 10634 10689 10743 10798 10853 220
230 10907 10962 11017 11072 11127 11182 11237 11292 11347 11403 230
240 11458 11513 11569 11624 11680 11735 11791 11846 11902 11958 240
250 12013 12069 12125 12181 12237 12293 12349 12405 12461 12518 250
260 12674 12630 12687 12743 12799 12856 12912 12969 13026 13082 260
270 13139 13196 13253 13310 13366 13423 13480 13537 13595 13652 270
280 13709 13766 13823 13881 13938 13995 14053 14110 14168 14226 280
290 14283 14341 14399 14456 14514 14572 14630 14688 14746 14804 290
300 14862 14920 14978 15036 15095 15153 15211 15270 15328 15386 300
310 15445 15503 15562 15621 15679 15738 15797 15856 15914 15973 310
320 16032 16091 16150 16209 16268 16327 16387 16446 16505 16564 320
330 16624 16683 16742 16802 16861 16921 16980 17040 17100 17159 330
340 17219 17279 17339 17399 17458 17518 17578 17638 17698 17759 340
350 17819 17879 17939 17999 18060 18120 18180 18241 18301 18362 350
360 18422 18483 18543 18604 18665 18725 18786 18847 18908 18969 360
370 19030 19091 19152 19213 19274 19335 19396 19457 19518 19579 370
380 19641 19702 19763 19825 19886 19947 20009 20070 20132 20193 380
390 20255 20317 20378 20440 20502 20563 20625 20687 20748 20810 390
400 20872 400

Standard contact temperature is 0 °C.
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Appendix 4 External Dimensions Diagram
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MODEL AJB5BT-68TD-U-E

MODEL 13JL52

SH(NA)3304-A(9804)MEE

2% MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE : MITSUBISHI DENKI BLDG MARUNOUCHI TOKYO 100 TELEX : J24532 CABLE MELCO TOKYO
NAGOYA WORKS : 1-14, YADA-MINAMI 5 , HIGASHI-KU, NAGOYA , JAPAN

When exported from Japan, this manual does not require application to the
Ministry of International Trade and Industry for service transaction permission.

Specifications subject to change without notice.
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