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● SAFETY PRECAUTIONS ●
(Read these precautionsbeforeusing.)

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 PRECAUTION SO classify the safety precautions into two categories: “DANGER”

and “CAUTION”.

~––––– -----------------------------------------------------
1

DiiEEI
Procedures which may lead to a dangerous condition and cause death or I

serious injury if not carried out properly. I
I

-

k@El

Procedures which may lead to a dangerous condition and cause
I

superficial to medium injury, or physical damage only, if not carried out I
I

properly.
I
I
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Depending on circumstances, procedures indicated by ~CAUTION 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]

I ~DANGER I
● 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.

I ~CAUTION

. 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]

~CAUTiON

● 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.

-. . . . . . . .. . ...- .. . .. . . .. .. . .. .. . . .
●

●

I he module should be nxect securely wltn a DIN rail or mstaliatlon screws, ancttnen maKe sure to ngnten 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 fallout or

malfunction.

Do not directly touch the module’s conductive parts.

Doing so could cause malfunction or trouble in the module.

[WIRING PRECAUTIONS]

~CAUTION

●

●

●

●

●

●

�

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.

When turning on the power or operating the module after installation 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.

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, failure or malfunction.



[WIRING PRECAUTIONS]

I ~CAUTION

I
●

●

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]
n

~CAUTlON

●

●

●

●

●

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.

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.

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]

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

I
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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.

Manual Name
Manual No.

(Type code)

Type AJ61 BTI I/Al SJ61BT11 CC-Link System Master/Local Module User’s Manual
IB-66721

This manual explains about the system configuration, performance specifications, functions,
handling, wiring and troubleshooting ofAJ61BTI1andAlSJ61BT11. (Sold separately)

(13J872)

Type AJ61 QBTI l/Al SJ61QBT11 CC-Link System Master/Local Module User’s Manual
IB-66722

This manual explains about the system configuration, performance specifications, functions,
handling, wiring and troubleshooting of AJ61 QBTI 1and Al SJ61 QBT1 1. (Sold separately)

(I 3J901)
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1. OVERVIEW MELSEC A

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)

(3)

(4)

(5)

(6)

(7)

(8)

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 channel

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 Ptl 00 temperature-measuring resistor

Since a Ptl 00 temperature-measuring resistor is connected, cold contact compensation is
petformed automatically.

Ptl 00 cold contact compensation enable/disable setting is possible

By disabling the cold contact compensation by the Ptl 00 temperature-measuring resistor, cold
contact compensation may be performed at outside the module.

If the cold contact compensation accuracy *1 “C of the Ptl 00 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 offsetigain
value.

Also, the offsetlgain value maybe selected to use a user setting value or factory setting value.

1-1



2. SYSTEM CONFIGURATION MELSEC A

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.

MasterllocalmoduleforCC-Link(masterstation) Master/localmoduleforCC-Link (local station)
(AJ61BT11, A1SJ61BT11, AJ61QBTI 1, A1SJ61QBTI 1) (AJ61BTI1,AISJ61BT11, AJ61QBT11, A1SJ61QBT11)

w’

Twisted cable with shield
II

ation)

station)

ation)

RWr/RWw 16 points each

‘hermocoup’e>11
Temperature detection
target object I

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

156 kbps :1200 m (3937.2 ft.) 5 Mbps :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. SYSTEM CONFIGURATION MELSEC A

2.2 Applicable CPUS

(1)

(2)

(3)

(4)

When the master module isAJ61BT11

● AOJ2CPU ● AOJ2HCPU ● Al CPU ● A2CPU (S1 ) ● A3CPU
● Al NCPU ● A2NCPU (s1) ● A3NCPU ● A3MCPU ● A3HCPU
● A2ACPU (s1) ● A3ACPU ● A2UCPU (S1) ● A3UCPU ● A4UCPU

● A73CPU
● AI SCPU (C24-R2) ● Al SJCPU ● A2SCPU ● A2USCPU (S1)

When the master module isAJ61QBT11

● Q2ACPU (s1) ● Q3ACPU ● Q4ACPU

“ Q2ASCPU (s1 ) “ Q2ASHCPU (s1 )

When the master module isAlSJ61BT11

● AI SCPU (C24-R2) . Al SHCPU ● AI SJCPU ● AI SJHCPU ● A2SCPU

● A2SHCPU ● A2USCPU (S1) ● A2USH-S1

When the master module isA1SJ61QBT11

“ Q2ASCPU (s1 ) “ Q2ASHCPU (s1 )

2-2



3. SPECIFICATIONS MELSEC A

3. SPECIFICATIONS
This section explains the AJ65BT-68TD the general specifications, performance specifications, and
transmission specifications.

3.1 General Specification

This section explains the AJ65BT-68TD general specifications.

Item Specificetione

Ambientoperating
temperature

o to55 “c

Ambientstoragetemperature -20 to75 “c

Ambientoperatinghumidity 10to 90 %RH, Non-condensing

Ambient storage humidity 10 to 90 %RH, Non-condensing

Frequency Acceleration Amplitude No. of sweeps

10t057Hz
0.075 mm

Under intermittent —

Conforming to “ibration (0.003 in.)

Vibration resistance JIS B3501 ,
10 times each in

57 to 150 Hz 9.8 mls’ {1 G) — X, Y, Z directions
IEC 1131-2 0.035 mm (for 80 min.)

Under continuous 10t057Hz —

vibration
(0.001 in.)

57 to 150 Hz 4.9 mLs2{0,5 G} —

Shock resistance Conforming to JIS B3501, IEC 1131-2

(147 m/s2{15 G}, 3 times in each of 3 directions X Y Z)

Operating ambience No corrosive gases

Operating elevation 2000 m (6562 ft.) max.

Installation location Control panel

Over voltage category *1 II max.

n-,,, .x--- ,-. .-, .0
rullullull level c I z max.

*1 :

** ;

-’

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 II 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.

u
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
occasional y.
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3. SPECIFICATIONS MELSEC A

3.2 Performance Specifications

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

Item Specifications

‘temperatureSensorInput~C) -200 to 1700

Detected
)Utput temperature

16-bitsignedbinary(-2000to 17000: valuetoonedecimalplacemultipliedby 10)

Scalingvalue 16-bitsignedbinary(Oto2000)

Applicable Temperature Conversionaccuracy Temperaturecharacteristic
thermocouple measurement (Whenambientoperating (Per 1 “Cof ambientoperating

e type range~C ] temperatureis 25 *5 “C) temperaturechange)

B 600 to 1700 * 2.5 ‘C * 0.4 ‘c

R
o to 200 * 0.4 “c

*2,0°c
200 to 1600 * 0,3 “c

s o to200 * 2.0 ‘c * 0.4 “c

200 to 1600 * 0.3 “c

-200 too *0.06 “Cor*0.3 ?. of the measured

applicable thermocouples K
temperature, whichever is greater

md temperature 0 to 1200
+0.06 “C or +0.02 % of the measured

measurement range accuracy temperature, whichever is greater

-200 too *0.06 “C or *0.3 % of the measured

E
temperature, whichever is greater

*0.5 “C or +0.25 O/.of the

O to 800 measured temperature, *0.06 “C or *0.02 O/. of the measured

whichever is greater temperature, whichever is greater

J o to 750 *0.06 “C or +0.02 % of the measured

temperature, whichever is greater

-200 to o +0,06 “C or *0.3 0/0of the measured

T temperature, whichever is greater

o to 350 *0.06 “C or *0.02 % of the measured

temperature, whichever is greater

:old contact compensation *lo
Iccuracy (“C)

3verall accuracy Depends on ‘1 calculation expression

Maximum resolution B, R, S: O.3°C K, E, J, T: O.I”C

:onversion speed

[sampling time) [ms/ch]
45 ins/l channel ‘2

Absolute maximum input [V] *5

Number of analog input points 8 channels + Ptl 00 connection channel

Thermocouple input to CC-Link transmission : Transformer insulation
Insulation method

Between channels : Transformer insulation

3-2



3. SPECIFICATIONS MELSEC A

Item Specification

DC-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 Refer to section 3.4.

transmission distance

Maximum number of
16 modules

connected modules

Connection cable Twisted cable with shield (Refer to Section 3.6)

Noise durability
Depends on noise simuletor of noise voltage at 500 Vp-p, noise width 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 to 2.00

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

Allowable momentary power
1

failure period [ins]

Module 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

Applicable DIN rail TH35-7.5Fe, TH35-7.5AI, TH35-15Fe (conforms to JIS-C2B12 )

External power supply DC24V (DC I 8 to 30V)

Internal consumption current 0.081

[A]

Mass [kg (lb)] 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”overal[accuracy when using thermocouple K, measured temperature ;50 “C,
ambient operating temperature 35 “C will be:
(AO.5 ‘C)+ (&O.06 ‘C) X(5 ‘C)+ (+1 ‘C)= AI .8 “C

*2 Conversion speed is the time required to converl 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”.

e
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3. SPECIFICATIONS MELSEC A

3.3 Temperature/Digital Conversion Characteristics

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)

(o “c)

,----

/

,/
,.”

t

,.
,,

,.
,.,

,.
,..

~ ,..
,..

g? . .
Ilc
z .Q ..4’gg
E2“, -

,/

...+”
. ..” \

. . . Thermocouple
I=ci . ..”..- output characteristic !

#---. . .

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 PC]

A-------0
Thermal 48828’[ PV ]

(o “c) electromotive force —v
(1200 “c)

3.4 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 than 2 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 l/O station and remote device station, so
exercise caution.

QMaster

station

[
Local station

Standby master
station

Intelligent dewce
station

A A
El

Local station
Standbymaster
stat(on

““device ==
—_——A—— ... ..........~-,

I 1) 2) 1) 1) 2) I
I Maximum transmission distance I

I Transmissionspeed I 1) I 2) IMaximumtransmission
distance I

r 156 kbr)s I

2 m (6.6 ft.) or more

30 cm (1 1.8 in.)or more 1200 m (3937.2 ft.)

30 cm (1 1.8 in.) or more I 600 m (1968.6 ft.)

30 cm (1 1.8 in.) or more 200 m (656.2 ft.)

60 cm (1 1.8 in.) or more 150 m (492.2 ft.) I

30 to 59 cm (1 1.8 to 23.2 in.) 110 m (360.9 ft.)

1 m (3.3 ft.) or more 100 m (328.1 ft.)

625 kpbs

2.5 Mpbs

5 Mbps

10 Mbps 60 to 99 cm (23.6 to 39 in.) 80 m (262.5 ft.)

30 to 59 cm (1 1.8 to 23.2 in.) 50 m (164 ft.)
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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 AJ61 BT1 I/Al SJ61BT11 CC-Link System Master/Local
Module User’s Manual or theAJ61QBT1I/AlSJ61QBT11 CC-Link System Master/Local Module User’s
Manual.

(1) Mater station (RY) + Remote device station (RY) processing time

[Expression]

SM + LS x 3 + Remote device station processing time (90 ms) [ins]

AJ65BT-68TD

SM : Master station sequence program scan time

LS : Link scan time

(2) Master station (RWW) + Remote device station (RWW) processing time

[Expression]

SM + LS x 3 + Remote device station processing time (90 ms) [ins]

AJ65BT-68TD

SM : Master station sequence program scan time

LS : Link scan time

(3) Master station (RX) + Remote Device Station (RX) Processing Time
[Expression]

SM + LS x 2 + Remote device station txocessina time (1 ms) [ins]

AJ65BT-68TD

SM : Master station sequence program scan time

LS : Link scan time

(4) Master station (RWr) e Remote Device Station (RWr) Processing Time
[Expression]

SM + LS x 2 + Remote device station txocessina time (1 ms) [ins]

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.”

.--”
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3. SPECIFICATIONS MELSEC A

3.6 Twisted Cable Specifications

The twisted cable specifications and recommended cables for use with the CC-Link is explained below.
Also, the performance of the CC-Link may not be guaranteed when using cables other than
recommended ones as shown below.
The recommended cable names and specifications are shown in the table below.

Item I Specification

Approximate mass 65 Kg I Km
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3. SPECIFICATIONS MELSEC A

3.7 Function List

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

Item Description Reference section

We breakage detection . Detects wire breakage for the connected thermocouple by

channel.
Section 3.8.3

. Performs conversion enable/disable settings by channel.
Conversion enable/disable

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

average processing designation
Section 3.8.5

processing by channel.

Thermocouple type selection
. The thermocouple type to be used may be set for each

channel or in batch.
Section 3.8.8

. Designates the Ptl 00 cold contact compensation

Ptl 00 cold contact enable/disable.

compensation enabie/disable . By disabling the Ptl 00 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 highllow ● Sets the high and low limits of the measured temperature

limit value setting by channel.
Section 3.9.2

Detected temperature storage
. A value to one decimal place (16-bh signed binaty) 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

O to 2000 within the high and low limits and stored.
Section3.9.4

Error compensation by . Error compensation is performed by setting the offseVgain Section4.4
offseVgain value setting values.
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3.8 1/0 Signals in Respect to the Master Module

The assignment of 1/0 signals and the functions is explained.

3.8.1 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 1/0 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 Signel direction : Master module+ AJ65BT-68TD

Device No. Signal name Device No. Signal nama

RXnO CH.1 conversion completion flag RYnO CH.I conversion enable flag

RXnl CH.2 conversion completion flag RYnl CH.2 conversion enable flag

RXn2 I 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 enable flag

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

RXn9 CH.2 wire breakage detection flag RYn9 CH.2 samplinghravel average designation flag

RXnA CH.3 wire breakage detection flag RYnA CH.3 samplinghravel average designation flag

RXnB CH.4 wire breakage detection flag RYnB CH.4 samplin~travel average designation flag

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

RXnD CH.6 wire breakage detection flag RYnD CH.6 samplinghravel average designation flag

RXnE CH.7 wire breakage detection flag RYnE CH.7 samplinghravel average designation flag

RXnF CH.8 wire breakage detection flag RYnF CH.8 samplinghravel avarage designation flag

RX (n+l) O CH.I measurement range over flag (lower limit) RY (n+l) O CH. I type “K” thermocouple selection flag

RX (n+l) 1 CH.I measurement range over flag (upper limit) RY (n+l) I CH.1 type “E” thermocouple selection flag

RX (n+l) 2 CH,2 measurement range over flag (lower limit) RY (n+l) 2 CH. 1 type “J” thermocouple selection flag

RX (n+l ) 3 CH.2 measurement range over flag (upper limit) RY (n+l) 3 CH. 1 type “T thermocouple selection flag

RX (n+l) 4 CH.3 measurement range over flag (lower limit) 13Y (n+l) 4 CH.I type “B” thermocouple selection flag

RX (n+l) 5 CH.3 measurement range over flag (upper limit) RY (n+l) 5 CH, 1 type “R” thermocouple selection flag

RX (n+l) 6 CH.4 measurement range over flag (lower limit) RY (n+l) 6 CH. 1 type “S” thermocouple selection flag

RX (n+l) 7 CH,4 measurement range over flag (upper limit) RY (n+l) 7 Use prohibited

RX (n+l) 8 CH,5 measurement range over flag (lower limit) RY (n+l) 8 CH.2 type “K thermocouple selection flag

RX (n+l) 9 CH.5 measurement range over flag (upper limit) RY (n+l) 9 CH.2 type “E” thermocouple selection flag

RX (n+l) A CH.6 measurement range over flag (lower limit) RY(n+l) A CH.2 type “J” thermocouple selection flag

RX (n+l) B CH.6 measurement range over flag (upper limit) RY (n+l) B CH.2 type “T’ thermocouple selection flag

RX (n+l) C CH.7 measurement range over flag (lower limit) RY (n+l) C CH,2 type “B” thermocouple selection flag

RX (n+l) D CH.7 measurement range over flag (upper limit) RY (n+l) D CH.2 type “R” thermocouple selection flag

RX (n+l) E CH.8 measurement range over flag (lower limit) RY (n+l) E CH.2 type “S” thermocouple selection flag

RX (n+l) F CH.8 measurement range over flag (upper limit) RY (n+l) F Use prohibited
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Signal direction : AJ65BT-68TD + Master module Signal direction : Mester module+ AJ65BT-68TD

>evice No. Signal name Device No. Signal name

<X (n+2) O CH. 1 write data error RY (n+2) O CH.3 type “K thermocouple selection flag

3X (n+2) 1 CH.2 write data error RY (n+2) 1 CH.3 type “E” thermocouple selection flag

qX (n+2) 2 CH.3 write data error RY (n+2) 2 CH.3 type “J” thermocouple selection flag

3X (n+2) 3 CH.4 write data error RY (n+2) 3 CH.3 type”~ thermocouple selection flag

3X (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 E2PROM abnormal flag RY (n+2) 6 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

3X (n+2) A RY (n+2) A CH.4 type “J” thermocouple selection flag

3X (n+2) B RY (n+2) Et CH.4 type “T thermocouple selection flag

?X (n+2) C RY (n+2) C CH.4 type “B thermocouple selection flag

3X (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) O RY (n+3) O 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”~ thermocouple selection flag

RX (n+3) 4 RY (n+3) 4 CH.5 type “B” thermocouple selection flag

RX (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) 6 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”~ thermocouple selection flag

RX (n+3) C 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) O RY (n+4) O 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’rthermocouple selection flag

RX (n+4) 3 RY (n+4) 3 CH.7 type”~ thermocouple selection flag

RX (n+4) 4 RY (n+4) 4 CH.7 type ‘“B”thermocouple selection flag

RX (n+4) 5 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.6 type “J” thermocouple selection flag

RX (n+4) B RY (n+4) B CH.8 type “V 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

Use prohibited
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Signal direction : AJ65BT-68TD + Maater module I Signal direction: Maater module + AJ65BT-68TD

Device No.

RX (n+5) O

RX (n+5) 1

RX (n+5) 2

RX (n+5) 3

RX (n+5) 4

RX (n+5) 5

RX (n+5) 6

RX (n+5) 7

RX (n+5) 8

Signal name Device No. Signal name

RY (n+5) O All CH. batch type “K thermocouple selection

flaa

Use prohibited

I RY (n+5) 1 I All CH. batch type “E thermocouple selection

flag

RY (n+5) 2 All CH, batch type “J”thermocouple selection

flaa

RY (n+5) 3 All CH. batch type”~ thermocouple selection

flaa

RY (n+5) 4 All CH. batch type “B thermocouple selection

flag

RY (n+5) 5 All CH. batch type “R”thermocouple selection

flaa

RY (n+5) 6 All CH, batch type “S thermocouple selection

flag

RY (n+5) 7 Ptl 00 cold contact comtrensation disable flaa

HRY (n+5) 8

to I Itoj Use prohibited

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

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

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

RX (n+?) 9 Initial data setting completion flag I RY (n+7) 9 I 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+?) C

to I Use prohibited Itol Use prohibited

RX (n+7) F RY (n+7) F

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

I 1
POINT I

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

if the rxohibited sianals are outtwt, the PC svstem may malfunction.
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3.8.2 1/0 signal functions

The function of each 1/0 signal for the AJ65BT-68TD is explained below.

(1) Input signal

Device No. Signal name Description

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
CH. ❑ to the conditions listed below.

3Xn0 to RXn7 conversion . When conversion disabled is changed to enabled
completion flag 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.

For the thermocouple input circuit for all channels, when only a single section of the 1/0

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
CH. ❑ wire

conversion completion flag will be turned off.
RXn8 to RXnF breakage

detection flag
After the wire breakage haa been removed, the wire breakage detection flag maybe

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

on once again.

When a detected temperature value that falls outside of the high and low limits set in

CH. ❑ the remote register is detected, the measurement range over flag is turned on for the
RX (n+l) 1 to

RX (n+l) F
measurement corresponding channel.

range over fla9 When the detected temperature value returns to inside the range, it k K3Wt (Off)

automatically.

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

RX (n+2) 1 to CH. ❑ write selected in the thermocouple selection flag, the write data error is turned on for the

RX (n+2) 7 data error flag corresponding channel,

After the cause of the write data error has been removed, the flag maybe turned off by

turning on the error reset request flag.

After power on or a hardware reset, the internal memory (E2PROM for offseVgain value

E2PROM
storage) is checked, and it turns on if there is an error.

RX (n+2) 8
abnormal flag 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
Turns on during test mode.

Test mode flag
Turns off when reverted to normal mode.

4’

L/’
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Device No. Signal name Description

Initial data
After power on or a hardware reset, this is turned on because the AJ65BT-66TD

RX (n+7) 8
requests the initial data setting

processing

request flag After the initial data processing is complete (initial dats processing request flag

RY(n+7)8 is turned on), it turns off.

Turns on when initial data setting request (initial data setting request flag RY(n+7)9 is
Initial data

RX (n+7) 9
turned on) is made.

processing

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/E2PROM 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 E2PROM error flag cannot be reset, this flag

may also not be reset.

After power on or a hardware reset, this flag turns on when the initial data setting is

complete and the detected temperature value at the conversion-enabled channel has

been stored in the remote register.
Remote

RX (n+7) B
READY

Will not turn on when all channels are conversion disabled.

it will turn off for two seconds when the offsetigain 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

~evice No. I Signal name ] Description

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 maybe reduced.

ON : Conversion enabled ..... wire breakage detection is conducted at the same time

the temperature of the target object is taken.

OFF : Conversion disabled neither temperature taking or wire breakage detection

CH, ❑
is conducted.

(nO to RYn7 conversion By setting of conversion enable/disable, the following changes are made.

enable flag . 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 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.

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
CH. ❑ samples that were taken during each sampling time is calculated and stored in the
sampling remote register,
processing/tra

. When changed from sampling processing + travel average processing
vel average The conversion completion flag for the corresponding channel is turned off.

‘n8 ‘0 ‘ynF processing An average value of four detected temperature value samples is calculated, and
specification

flag
after it has baen stored to the remote register the conversion completion flag of the

corresponding channel is turned on.

● Whan changed from travel avarage processing + sampling processing

The conversion completion flag is turned off for the corresponding channel.

After the most recent detected temperature value is storad 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. I sicmai name I Description

RY (n+l) O CH.I 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+l) 6 selection flag It is read as the set value when the initial data processing request flag is turned on.

RY (n+l) 6 CH.2 When the flag is off after power on or a hardware reset, the K type is selected.
to thermocouple

RY (n+l) E
Also, when multiple thermocouple selection flags are turned on, the write data error flag

selection flag
is turned on and the previously selected thermocouple type is retained.

RY (n+2) O CH.3

to
Refer to the 1/0 signal list for ths correspondence between each signal and

thermocouple
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

to
(RY(n+7)6) or initial data setting request flag (RY (n+7) 9) is on.

thermocouple

RY (n+2) E selection flag

RY (n+3) O CH.5

to thermocouple

RY (n+3) 6 selection flag

RY (n+3) 8 CH.6

to thermocouple

RY (n+3) E selection flag

RY (n+4) O CH.7

to thermocouple

RY (n+4) 6 selection flsg

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) O
All CH. selection flag for individual channels may only be used when this flag is off.

batch
to Also, when multiple batch thermocouple selection flags are turned on, the write data

RY (n+5) 6
thermocouple error flag is turned on and the previously selected thermocouple type is retained.
selection flag

Refer to the l/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 Ptl 00 temperature-

measuring resistor, and a value that has not (the cold contact compensation is
Ptl 00 cold performed externally).

RY (n+5) 7
contact

ON : Cold contact compensation is not performed by the Pt100 temperature-
compensation

disable flag
measuring resistor.

OFF : Cold contact compensation is performed by the Ptl 00 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

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

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

RY (n+7) 7 stored in the E2PROM for storing the user setting offset/gain values.
value selection

flag ON : Factory setting (Offset-gain, 100.0 Q (O “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.

After power on or hardware reset, the initial data are set in the module by turning this

Initial data flag on during the initial data processing request.

RY (n+7) 8 processing Used when designating sampling processing/travel average processing designation,
completionfla9 selectingoffsef/gainvalue,settinghighandlowlimits,Ptl00 coldcontact

compensationenable/disabledesignationorselectingthermocouples.

Turnedon when changing the initial values.
Initial data

RY (n+7) 9
Used when designating sampling processing/travel average processing, selecting

setting request

flag
offset/gain value, setthg high and low limits, or Ptl 00 cold contact compensation

enable/disable designation,

When this flag is turned on, the wire breakage detection flag/write data error flag are

RY (n+7) A
Error reset reset (turned off), and the error status flags are reset at the same time. However, the

request flag E2PROM 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 AJ65BT-68TD, the wire breakage detection are performed for channels that are enabled for
conversion.
The relationships between the wire breakage detection and conversion enableldisable are shown
below.

Connection status Conversion enabledldisabled setting Wire breakage detection flag

.Obreae Conversiondisabed o“

Conversion enabled

\/ () + Conversion enabled ON

() —
Breakage Conversion disabled OFF

E

+ Conversion enabled ON

—
No connection Conversion disabled OFF

POINT I

● 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.
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3.8.4 Conversion enabIe/disable designation

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

1 Setting Description 1

t

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

I Remote 1/0 signal
.,,

Rsmote register

RWrn

H

265 CH. 1 detected temperature
value

RWrn+l 1032 CH. 2 detected temperature
value

RWrn+2 o CH. 3 detected temperature
value

RWrn+3 o $Y+~ detected temperature

to to to

RWrn+8 ~1 CH. I scafing vaiue

RWm+9

H

1532 CH. 2 scaling value

RWrn+l O 0 CH. 3 scaling value

RWrn+l 1 0 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 maybe reduced.

clf 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 processinghravel 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. ❑ sampling
processing/travel 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

* q Remote register
-----------------

+

D

.... ... .. ...-

1st storage
Detected

* 2nd storage ---+ temperature

* 3rd storage
value

I 1-. .. . . . . . . .
-“--........ ..... J

— Time [ins]

The data transition inside the remote register

mmm@+@+@+@---@+@+@+@---@+@+@+(@
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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.

pc]

Sampling time

— Time [ins]

Remote register
..-.-.---.---...--------------

1mDetected
temperature
value

.-----------------...... .....-

< The data transition inside the remote reCIister ~

(3) Changes caused by altering sampling processingltravel 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. ❑ “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.

I CH. ❑ type “K” to “S” thermocouple selection flag Signal description

CH.I “K” type thermocouple selection fleg

CH.I “E” type thermocouple selection flag

CH. 1 “J” type thermocouple selection flag

CH.I “T type thermocouple selection flag
OFF

CH.1 “B” type thermocouple selection flag

CH.1 “R” type thermocouple selection flag

CH.I “S” type thermocouple 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
1

When multiple thermocouple selection flags are turned on with both the CH. ❑ “K”to “S”type
thermocouple selection flag and all-channel batch “K”to “S”type thermocouple selection flag, the
write data error flag turns 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 Ptl 00 cold contact compensation enable/disable designation

The AJ65BT-68TD can designate the enablingldisabling of the cold contact compensation by the Ptl 00
temperature-measuring resistor.
By designating the enabling/disabling of the cold contact compensation by the Ptl 00 temperature-
measuring resistor, the detected temperature value to be stored in the remote register may be switched
between the value obtained using the Ptl 00 temperature-measuring resistor and not using the Ptl 00
temperature-measuring resistor (when performing cold contact compensation externally).
The enabIing/disabling of cold contact compensation by the Ptl 00 temperature-measuring resistor is
performed using the Ptl 00 cold contact compensation disable flag (RY (n+5) 7).

Setting Description

ON Do not use the Ptl 00 temperature-measuring resistor for cold contact compensation.

OFF Use the Ptl 00 temperature-measuring resistor for cold contact compensation.

(1)

(2)

When using the Ptl 00 temperature-measuring resistor for cold contact compensation

The cold contact compensation is automatically performed by using the Ptl 00 temperature-

measuring resistor supplied with the AJ65BT-68TD.

AJ65BT-6STD Temperature measurement target d
. ...............................................

~’
g *e@
:

)
~s6J60

{

1 I

Ptl 00

Compensating conductor (copper) ~ Thermocouple

..................................................

When performing cold contact compensation externally
Perform the following when the cold contact compensation accuracy (*1 “C) by the Ptl 00
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 maybe
increased by installing a high accuracy temperature controller based upon O“C* to outside of the
module.

* The temperature controller based upon 00C has a structure in which a thermocouple and lead
wire are connected inside a pot, inside of which is maintained at O“C.

u

Therefore, the thermal electromotive force generated at the contact point of the thermocouple
and contact area of the lead wire is OV, preventing the excess thermal electromotive force that
leads to errors in readings.

AJ65BT-68TD Temperature measurement target
..................................................

@
‘? @@@
:

1
$’a &&o

i

Compensating conductor (copper) ~ Thermocouple
I I \

Te
ba

I 1 ..................................................
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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.

>ommunicati
Address Description Default value

Reference

on direction section

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)

FrWwm +4 CH, 3 low limit value (0.1 ‘C increments)

RWwm +5 CH, 3 high limit value (0.1 “C increments) Measured

RWwm +6
Master

CH. 4 low limit value (0.1 ‘C increments) temperature

RWwm +7 CH. 4 high limit value (0.1 “C increments)
+

range for the Section

RWwm +8
Remote

CH. 5 low limit value (0.1 ‘C increments) currently 3.9.2

RWwm +9 CH. 5 high limit value (0.1 “C increments) selected

RWwm +1 O 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)

RWrn CH. 1 detected temperature value(O.1 “C increments)

RWrn +1 CH. 2 detected temperature value(O.1 “C increments)

RWrn +2 CH. 3 detected temperature value(O.1 ‘C increments)

RWrn +3 CH. 4 detected temperature value(O. 1 “C increments) Section

RWrn +4 CH. 5 detected temperature value(O.1 “C increments) 3.9.3

RWrn +5 CH. 6 detected temperature value(O.1 ‘C increments)

RWrn +6 CH. 7 detected temperature value(O.1 “C increments)
Remote

RWrn +7 CH. 8 detected temperature value(O.1 “C increments)
-+ o

RWrn +8
Master

CH. 1 scaling value

RWrn +9 CH. 2 scaling value

RWrn +1 O 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

RWrn +14 CH. 7 scaling value

RWrn +15 CH. 8 scaling value

m,n : Address assigned to the master module by the station number setung
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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 default.
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 -2000to 12000

E -2000 8000 -2000to 8000

J o 7500 0 to 7500

T -2000 3500 -2000to 3500

B 6000 17000 6000to 17000

R o 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 low 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.

● 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 flag 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 PC] . . 1230 is stored.>

b15 b14 b13 b12 bl 1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

o 0 0 0 0 1 0 0 1 1 0 0 1 1 1 0

<When the detected temperature value is -123.025 [“C] .......-1230 is stored.>

b15 b14 b13 b12 bll b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

1 1 1 1 1 0 1 1 0 0 1 1 0 0 1 0 1

3.9.4 Scalina value

The detected temperature value will be scaled to a value of O 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 b14 b13 b12 bll b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

o 0 0 0 0 1 0 0 1 1 1 0 0 1 1 1 0

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

b15 b14 b13 b12 bl 1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

1 1 1 1 1 0 1 1 0 0 1 1 0 0 1 0

The calculation method for scaling value is shown below.

Scaling value =
Detected temperature value – Low limit value ~ 2000

High limit value – Low limit value

Example) If the high and low value setting range for the measured temperature of CHI is O “C to 2000
“C (low limit O, high limit 12000) and 100 ‘C (detected temperature value 1000) is to be
scaled:

Scaling Value = 1000–0 x 2000 = 166.6 ...
1200–0

t- The first decimal digit
will be rounded.

=167

L- 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 )

I Connect the supplied Ptl 00 temperature-measuring
resistor to the RTD terminal on the terminal block. I

t

Set the switches listed below on AJ65BT-66TD.
● Station number setting switch
. Transmission baud rate setting switch I

I Install the AJ65BT-68TD. I

+
I Connect cables to the AJ65BT-66TD. I

.........................

.........................

=“””’’”’’’’”’””””’”

. .

u’

Refer to Section 4.3

Refer to Section 4.2

Refer to Section 4.7

Refer to Chapter 5
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4.2 Handling Precautions

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

&AUTION ● 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 andlot 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 andlor 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 while the power is on.
Doing so may cause malfunction.

. Do not disassembleor 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.

. 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) 78to118N .cm(8t012kg. cm)

Terminal block terminal screws (M3.5 screw) 59t088N .cm(6t09kg. cm)

Terminal bolck installation screws (M4 screw) 98t0137N .cm(10t014kg. cm)

(2) When usincra DIN rail adapter, install the DIN rail considering the precautions described below.
(a)

(b)

Applic&ble DIN rail types (conformtoJIS-C2B12)
TH35-7.5Fe

TH35-7.5AI

TH35-15Fe

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.).
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4.3 Part Identification and Setting

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

2) 1)

MITSUBISHI MELSEC AJ65BT-68TD
B RATE SfAllON NO,

Y

w

,; g ::@,: .$$$’O<+$

L RUN O

z I A GAIN DOWN \ ~

8) 7) 3) 4) Y)

40. I Name I 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.

(Factory setting : I

@j’O$&j’

Transmission Sets the transmission speed of AJ65BT-66TD (for data link).

baud rate

setting switch Setting No. Transmiaaion beud rate

o 156 kbps (factory setting)

B RATE 1 625 kbps

2) 2 2.5 Mbps

:“$; 3 5 Mbps
“.4

4 10 Mbps

Other than O to 4 Unused (if a number other than O 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 o
‘ORMAL (Factory setting)

3)
lto6

[$4$ -9
TEST CH. At a test mode, select a channel to perform error compensation.

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)

(9

SET Store the detected temperature value when the position is switched from OFFSET/GAIN

J SET to SET as an offset value/gain value, in the internal memory of AJ65BT-68TD.

GAIN
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10. I Name I Description

UPIDOWN 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.

UP ON formorethanl.5seconds: increase/decreaseO.l 0Cper0.04 second.

9

(9

DOWN

Resetswitch Hardwarereset

RESET
Initializethe remoteregisterandoperationprocessingofAJ65BT-66TD.

2 The initialdataprocessingrequestflagturnsonbyturningtheswitchon.

o

LEDfor
operation Pw

ON :Powerison

statusdisplay OFF: Powerisoff

ON : Normaloperation
Normal

Flicker:Readdata erroroccurredmode
OFF :24 V DC power failure or WDT error

Flickers : When the offsef/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
Pw o been attempted:

RUN O
7)

. A temperature conversion value out of the temperature input range was set.

L RUN 0 . Setting was made so that the gain vaiue minus the offset value is smaller

SD O L RUN than + 10“C.

RD 0
[

* In this case, the offset or gain value will not be set even if the offset/gain
.

L ERR. O setting switch is set at SET. ,

OFF: The offsetigain 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

CH1+ CH2+ CH3+ CH4+ CH5. CH6+ CH7+ CH8+ RTD RTD
DG ~ m

8) Terminal block ODFDBILI:%p”’l~”’-l~”’-l~l~”ll~”-”l~H””l~H””rH’”rl“10
Temperature The temperature-measuring resistor to measure the terminal block temperature. (Supplied with the module)

measuring

resistor Pt 100

9)

B

00
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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 arbitraty 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.

,
B RATE STATION NO, @

Pw o
RUN O

::$4; :;-#j’\$,;

L RUN O --l w:~~=$.~ted 1<~
SD O
RD O

L ERR, O * UP/DOWN adjustment of OFFSET/GAIN

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

temperature.

GAIN
80 PC]

79.7

-50 Fc]

E

,/’
....”

,.~
,,..’

,..,’
,...”

,/

[ ](

Compensate the detected ,/-’- ‘ . . ...
temperature value to equal [ ..!
the input temperature. ‘. ,..”.,

~------

OFFSET

/-,..
,/.’

,..
,/,”

,...’
,,..’

....’

error compensation
---- Characteristics after

error compensation

[

Compensate the detected
temperature value to equal
the inputtemperature, 1

—
o 80 PC]

Inputtemperature

.49.7 - ..

.50 PC] u

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

~=

Thermal electromotive force of a thermocouple with respect
to the input temperature to be the offset value/gain value.

POINT
● The offset valuelgain 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 10OC.
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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4.4.1 Initial settings for error compensation

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

( Start )

Create a type designation program for thermocouple
I

I Create a program that designates a sampling
processing and travel average processing ‘1

I

Create a program that reads the detected
temperature values

I

( End

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

POINT I

● 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 enableldisable specification
flag, and enable conversion for the automatically selected channels and disable for the
unselected channels.
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4.4.2 Error compensation procedure

The following shows the flow of error compensation.

[ Start

Set the mode switch to 9 for test mode.
After two seconds, confirmthat the RUN LED is
turned off,

d

RUN MODE

Turns off
airer 2 $&j:

seconds 6E4

v

I Select the channel to compensate using the mode
I Wm. ~oDE ~—.

Input a value to be the offset value.
AJ65BT-68TD

mm

Set the offset/gain setting switch at OFFSET

IAdjust the detected temperature value to the offeet
value usingthe lJP/DOWN switch. I

+
The offset value is memorized by switchingthe
ottaef/gain setiing switch to SET.

OFFSET
RUN O

b

@ ‘ET
off

GAIN 1

A

1

Input a value to be the gain value.
AJ65BT-66TD

-m

1
v

Set the offseVgain setting switch at GAIN.

RUN ~: OFFSET

[@~] Q’ET

Adjust the detected temperature value to the gain
value ueing the UP/DOWN switch.

WDk

The gain value is memorized by ewitching the offsetlgain

setting switch to SET,

RUN O
OFFSET

a

@ SET

off
GAIN

Set the mode switch to Oand return to the normal
mode.

RUN ~: MODE

(7Turns on
after 2

;&j:

seconds 6c4

UY2!!!d
Once an offset value or gain value is set in the test mode, the set value cannot be confirmed (the
set value is retained in the internal memorv. )
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4.5 Station Number Settinci

The buffer memory address of the master module in which control 1/0 signal information and read/write
data are stored, is determined depending on the station number setting on the AJ65BT-68TD.
For details, refer toAJ61BTI1/A1SJ61BT11 CC-Link System Master Local Module User’s Manual or
AJ61 QBTI 1/A1 SJ61 QBTI 1 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.

Panel

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.
(3) Do not unduly pull on the cable (beyond the allowable tensile load).
(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 AJ65BT-68TD and master module using twisted
cables.

Terminal
resistor

Master module AJ65BT-66TD 1/0 module, etc.
~.-:---.----.---...----..---..----..---~t

DA
~,,,~--- ..----.-----.---;j-;,

~~ DA -: DA
~:~:

DB ~; DB .:! DB

DG ;: DG
,,...... .... .... ..... .... ..... . .....................................

SLD SLD Twisted cable SLD

FG
with shield with shield

{ ‘
FG FG

(’

— — —
= — =

Terminal
resistor

POINT I

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 AJ65BT-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.

“2‘1
-1-
T

*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 module, Section 3.9 for the remote
register, and ACPU Programming Manual or QnACPU Programming Manual for details on the
instructions.

5.1 Programming Procedure

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

( Start

+
Set CC-Link parameters to the master module

I

I

d

I Selectfactoyseting orusersetingfor otiseVgain values I

I Designatesamplingprocessing/travelaverage processing I

I Desianate the thermocouple used I

+
Designate the cold contact compensation enable
or disable by Pt 100 I

+
Set high and low timit values for measured temperature range

I

L

initial setting

v

+
Designate the temperature conversion enable or dsable 1

w

+
I Read detected temperature value I

I
+

b

Processing during error status

. Wire breakage detection

. E’PROM error

● Written data error I
+

(- End >
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5.2 Programming Example of Reading Initial Setting and Detected
Temperature Value

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.

● System configuration

m

A62P A3NCPU AX42 AY42

Xo Y40
to to

X3F Y7F ‘
AJ61
BTI 1

XN80
to

XN9F

Terminal Terminal
resistor resistor

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

— Pc CPU —

H
MOto M15.... ... . . .. .

M16to M31

M32 to M47
.. ... .. . ... ......

M48 to M63

M&l to M79p.............................
M80 to M95 i

M96to Mill
,...M;i2io ~127,. ... ...

M128to M143...... ........ ........ ...... ....
M144to M159

M160to M175..... ....... ........ ...... .....
M176to M191

Ml 92 to M207.. ......... ......... ....... .
M208 to M223

M224 to M239.. ...... .. ....... ...... .. ....... .
M240 to M255

El
D1OO..... ....... ........ ... ..
D101

to

D114
..... ...... ......... .. ..

D115

H
D200....... ... ..... ....... ....
D201

to

D214.. ... ......... ...... ..... ... .
D215

— Master station —

Addre~~ Remote input (RX)

EOH RXOO to RXOF.... ... . ... . .
EIH

H

RX1O to RX1 F

E2H RX20 to RX2F
... .... ... . . ...

E3H RX30 to RX3F

E4H RX40 to RX4F
......... ........ ....... .... .

E5H RX50 to RX5F

E6H RX60 to RX6F,,H,....ti..tiRX7F,... ..
,

Addre~~ Remote output(RY)

:: m

162H

163H

1E4H

165H

166H

167H El
RY40 to RY4F.... ........ ....... ...... .. ....
RY50 to RY5F

RY60 to RY6F......... ........ ....... ...... .
RY70 to RY7F

Remote reqister(RWw)

Address

1EoH

lEIH

b to

?EEH

lEFH

(Write area)

=

=4
to

RWWE... ........ ....... ....... .....
RWWF

Remote register(RWr)

Address
(Read area)

2EOH

R

RWrO...... ........ ...... .. ..... .
2EIH RWrl

to

2EEH

2EFH H
to

RWrE......... ....... ...... ..... ...
RWrF

AJ65BT-68TD

(Remote device station)

Remote input (RX)

Fl
RXOO to RXOF.. ................... .. ...
RXIOto RXIF

RX20 to RX2F...............................

‘B
RX30 to RX3F

RX40 to RX4F.. ...... .. ...... ....... ........
RX50 to RX5F

RX60 to RX6F
.. ......... .... .. ......... .....

RX70 to RX7F

Remote output(RY)

El
RYOO to RYOF... . ... ...
RY1o to RY1 F

RY20 to RY2F
.... ....... ......... .. ....

RY30 to RY3F
+

RY40 to RY4F
.. ........ ....... ...... ........

RY50 to RY5F

RY60 to RY6F
....... ...... .. ....... . .

RY70 to RY7F

Remote regis!er(RWw)

(Write area)

H

RWWO........ .. ....... ...... . ..
RWW1

F

1+
to

RWWE.... ...... ........ ....... .
RWWF

Remote register(RWr)

(Read area)

RRWrO..... ....... ..... ... ..... ......
RWrl

‘M
to

RWrE.. ...... ....... ...... ...... ....
RWrF
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i

!
● 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)

2)

3)

4)

5)

6)

7)

8)

9)

1o)

11)

12)

initial data conversion request input signal ...............................................................................XO

Error reset input signal ..............................................................................................................Xl

CH. 1, CH. 2conversion enable input signal ......................................................................X2. X3

Master module input signal

Module abnormal ....................................................................................................................X8O
Host station data link status ....................................................................................................X8l “-
Normal completion of buffer memory data link start by parameter .......................................... X86 ~’
Abnormal completion of buffer memory data link start by parameter. -.................................... X87
Module ready ..........................................................................................................................X8F

Output signal when E2PROM abnormal .................................................................................Y7O

Output signal when wtite data error ........................................................................................Y7l

Output signal when wire breakage detection ..................................................................Y72. Y73

Output signal corresponding to measurement temperature range over flag ................Y74 to Y77

Master module output signal

Refresh indication ..................................................................................................................Y8O
Request of buffer memory data link start by parameter .......................... ................................Y86
AJ65BT-68DT 1/0 signal

CH. 1 to CH. 8 conversion completion flag (RXO to RX7) ............................................. MO to M7
CH. 1 to CH. 8 wire breakage detection flag ( RX8 to RXF) ....................................... M8 to M15

CH. 1 to CH. 8 measurement range over flag (RX(n+l)fl to RX(n+l)F) ................... M16 to M31
CH. 1 to CH. 8 write data errorflag (RX(n+2)0 to RX(n+2)7) .................................... M32 tO M39
E2PROM abnormal flag (RX(n+2)8) ...................................................................................... M40
Test mode flag (RX(n+2)9) ................................................................................................... M41
Initial data processing request flag (RX(n+7)8) ................................................................... M120 “
Initial data setting completion flag (Rx(n+7)9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M121 ~
Error status flag (RX(n+7)A) ............................................................................................... M122
Remote READY flag (RX(n+7)B) ........................................................................................ M123
CH. 1 to CH. 8 conversion enable designation flag (RYO to RY7) ........................ M128 to M135
CH. 1 to CH. 8 sampling/travel average processing designation flag
(RY8to RYF) ........................................................................................................ M136to M143
Thermocouple selection flag (RX(n+l)O to RX(n+5)6) .......................................... M144 to M214
Pt100 cold contact compensation disable flag (RX(n+5)7) ................................................. M215
Offset/gain value selection flag (RY(n+7)7) ........................................................................ M247
Initial data processing completion flag (RY(n+7)8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M248

Initial data setting request flag (RY(n+7)9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M249

Error reset request flag (RY(n+i’)A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M250

Detected temperature value read detection data register ............................................. DlOO. 101

Scaling value read detection data register .................................................................... D2OO. 201
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5(

51

E

6(

7{

z

11:

M41 O

xl [ PLS M401 ]

4M41 O M420

~pLs ’402]

4M420

~FROM ’008 ’680 “0 T ]

1------’10’4501
-,.””’008‘OEOu :1
hM40 M120

~’L’ M403 1

1404 Ml 23 MO

H~l (M405>

4,
Ml

(M406>

1400

1404

1409

H H

[TO 0008 0001

[ MO”

H H

[TO 0008 0006

1401
[ M“”

H H

[TO 0008 0020

K

1

K
7

K

o

DO

K

o

“3

H

1401

“4

M407 ]

M41O ]

“421 ]

M431 }

M409 ]

“431 ]

DO

D1

“2

K

3

D3

K

1

D4

K

1

During master module acceaa

Master module parameter command

Data link atarl command

Remote station link status read

(Bit development)

Read input signal (RX) to MO to 127

AJ65BT-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 modula abnormal occurrence

Maater module parameter setting
Incompletion

Data link start incompletion

AJ65BT-68TD initial data setting

ncompletion

AJ65BT-68TD abnormal occurrence

AJ65BT-68TD initial data setting

ncompletion

Master module parameter setting

● Numbar of connected units: 1

● Number of retryiea :7

. Number of automatic return units : 1

● Operation specification when CPU

douwn :0 (Stop)

. Station information : 1401

[

StatiOnfvDe 1

INumber;f occupied sataions .. ...4

Station number 01 J

Uaster module parameter setting

:ompletion

Waster module refresh indication
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128

130

137

144

15e

161

192

19{

20[

21,

402

I SET YO086

~!

Request of buffer memory data link

start by parameter

)086 XO088 M421

‘T’

RST YO086 Data link starl request flag OFF

~= M421 l-iData link satrt normal completion

421 XO081

II M420

/1
‘i

Maater module data link normal

XO081
[ RST M421

3087 M400 H H K

11 [FROM 0006 0668 D50 1 1-

[ RST YO086 ~

403
[SET M247 1-

[ SET M136 F

[ SET M137 1-

{.3ET M208 1-

[ RST M215 1-

1403 K
[MOV O D300 1-

K

[ MOV 50000 D301 1-

K
~MOV O D302 1-

K

[ MOV 5000 D303 F

H H K

[TO 0008 01 EO D300 4 1-

[SET M248 l--

Master module data link abnormal

Error code read when data link stari

abnormal completion

Data link start request flag OFF

Selsction of offsaffgain value factory satfing

CH. 1 travel averaga processing designation

CH.2 travel average processing designation

Designation of operating thermocouple

to all channel batch K type

Designation to enable Ptl 00 cold contact

compensation

Setting of CH.1 lower value toO”C

Setting of CH.1 upper value to500”C

Setting of CH. 2 lower value to O “C

Setting of CH. 2 upper value to 500 ‘W

Write initial data to master module
buffer memory

Initial data processing completion flag ON

d

1246 M120 M431

~:::

Initial data processing compilation flag OFF

Initial data setting completion

1431 M120 M32 M33

/1 ZI al CM430> Initial data setting normal

M120

II [ RST M431 1- Initiai data setting incompletion

0000 M430 M41
lr

II /[ [ PLS M300 1- Initial data conversion request

1300
[ RST M247 ~ Selaction of OffsatJgain value user setting

[ RST M132 ● CH. 1 sampling processing designation

[ RST M133 l-- CH. 2 sampling processing designation

[SET M249 1- Inifial data setting request flag ON
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.

232

235

23&

241

266

291

30E

31!

bf249 M121

iHl [ RST M249 }

KOO02 M460

{I A ~M128>

<0003 M470

it }f (M129>

vf405 H H K

II [FROM 0008 02E0 D1OO 1 }

H H K
[ FROM 0008 02E8 D200 1 1

M16
rl (YO074 >

M17

J’f (YO075 }

{*

kf122

it--

vf404

~FRoM ~@3E7
H K

02E1 D101 1 }

~FROM ~13138

H K

02E9 D201 1 }

M18

+1 ~YO076 }

M19

+1 (YO077}

M40
+1 (Yo070)-

M32

‘~’}

R-JM33
-1

‘~s”

Xoool

‘H~RsT
{ RST

[ RST

[ RST

YO072 }

M460 }

YO073 }

M470 }

YO072 }

M460 }

YO0731.

M470 }

I (M250>

b1400 H H K4 K

i~’o 0006 0160 M126 8 1-

RCUIT END

1

1

initial data setting request flag OFF

CH. I conversion enable designation

Cl-1. 2 conversion enable designation

CH.1 detacted temperature value read

CH. 1 scaling value read

ONwhen CH.1 measurement
temperature range (lower limit) over

ONwhen CH. 1 measurement

temperature range (upper limit) over

CH. 2 detected temperature value read

CH.2 scaling value read

ON when CH. 2 measurement

temperature range (lower limit) over

ON when CH. 2 measurement

temperature range (upper limit) over

Y70 ia ON when E2PROM abnormal flag

y71 is ONwhenwrite data error

Y72 is ON and designate conversion

prohibition when CH.1 intermittent

detection

Y73 is ON and designete conversion

prohibition when CH.2 intermittent

detection

Y72 and 73 are OFF and reset CH. 1

and 2 intermittent detection speatication

after wire breakage restoration

Error raaet request flag ON

Write M 126 to 255 to output signal (RY)
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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)

(2)

(3)

When AJ65BT-68TD’s “RUN” LED is off

Cause

Watchdog timer error occurred.

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

or voltaae is insufficient.

At test mode, the oftseffgain setting switch is

positioned at SET.

Corrective action I

Confirm the watchdog timer error with the master module’s

special link register, then restart the power to AJ65BT-66TD’1.

If “RUN” LED does not come on after power restart, contact the

nearest representative or branch regarding the problem, as

hardware may be faulty.

Check the voltage of 24 V DC power supply.

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

(NORMAL). I
When AJ65BT-68TDs “RUN” LED flikers for 0.5 seconds intrval

Cause

At test mode, the offsef/gain setting switch is

positioned at OFFSET or GAIN.

Corrective action

After setting offsef/gain, position the mode switch to O

(NORMAL\.

When AJ65BT-68TD’s “RUN” LED flikers for 0.1 second intrval

Cause

The all-channel-batch thermocouple selection is

overlapped.

Or, if a thermocouple is selected for each

channel, the selection of a thermocouple is

IoveriaDDed for the same channel.

Corrective action

Verify the thermocouple selection, then set a valid thermocouple

using the initial data and switch on the error reset request flag

(RY(n+7)A).

IA 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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6. TROUBLESHOOTING MELSEC-A

(4) When AJ65BT-68TD’s “L RUN” LED is off

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 module, then

restart the power ●1.

The setting switch is set outside the range

(station number O, or 62 or greater, transmission Correct the setting switch setting, then restart the power’1.

(5) When AJ65BT-68TD’s “L ERR” LED flikers

Cause

The setting of station number switch or

transmission speed switch is changed during

normal operation.

The station number switch or transmission speed

switch is faulty.

Corrective action

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.

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 mav be faultv.

(6) When AJ65BT-68TD’s “L ERR” LED is on

Cause Corrective action

The setting switch is set outside the range

(station number O, or 62 or greater, transmission Correct the setting switch setting, then restari the power. ‘1

speed 5 to 9).

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

. Ground (class 3 grounding) the both ends of shield of the

AJ65BT-68TD or transmission cable is affected twisted cable via SLD and FG of each module.

by noise. . 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

I Cause Corrective action

Connection between thermocouple and Securely connect the thermocouple and compensating

compensating conductor is incomplete. conductor.

Terminal screw is loose. Tighten the terminal screws within the specified torque range.

The connected thermocouple or compensating
Check the continuity of thermocouple and compensating

conductor has wire breakage.
conductor, and replace the broken thermocouple or

compensating conductor.

The channel to which thermocouple is not
Confirm the channels for which the conversion enable is

connected is designated as conversion enabled.
designated and channel to which thermocouple is connected,

then correct the conversion enable designation.

6.3 When E2PROM Error Flag is On

4

I Cause Corrective action I

Restafl power for AJ65BT-68TD. *1

Error in the internal memory storing the offset If the E2PROM error flag is still on after power restart, contact
value/gain value set by user the nearest representative or branch regarding the problem, as

hardware may be faulty.

●1 Restarl power: Turn on the power supply again, or turn on the reset switch.

6.4 When Detected Tem~erature Value cannot be Read

I Cause Corrective action 1

lThechannel used is designated as conversion I Designate the channel as conversion enable in sequence I

disabled. program.

PC CPU or master module error I Confirm the PC CPU and master module.

u

6.5 When Detected Tem~erature Value is Abnormal

I Cause I Corrective action I

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 measuree against noise.

The Ptl 00 temperature-measuring resistor that

performs cold contact compensation, is either
Confirm the connection and continuity of the Ptl 00 temperature-

broken off or disconnected from the terminal
measuring resistor on the terminal block, and connect or replace

block.
the Ptl 00 temperature-measuring resistor.

When performing cold contact compensation

externally, the cold contact compensation by At the initial data setting, set the Pt 100 cold contact

Ptl 00 temperature-measuring resistor is compensation disable flag (RY(n+5)7) to on.
enabled
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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 SWO098 to SWO09B
(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

*

A~ loading system configur~on

/master station\

master station

Eizi$E=E===&=l tCheck on the master side

Check on the AJ65BT-68TD side

N

I
Set the station number I

Y
Y

switch correctly

J
I Restart the Dower supply/

X switch
I Y

Y

A“

+
To the nexl page

v

Correspondingmodulefailure

Y
communication

1
Correctthe wiringof

Y communicationcables I
Corresponding module failure

v
To the next page To tha nexl paga
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From the previous page

*.

From the previous page From the previous page

1

Y

Correct the baud rate setting 1

Y

r~LCorresponding module failure

*
Set the station numbsr correctly

&-
Corresponding module failure

<

,wit&:shN

duplicmSet ths station number correctly

-
Corresponding module failure

Check for short-circuits, reversed connection, wire breakage, terminal resistor, FG connection,
Overalldistance and station-to-station distance.
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APPENDIX

.-

A~~endix 1 Usual Operation Limits and Superheated Operating Limits

Component

svmbol

B

R

s

K

E

J

T

JIS C1602-199!

Old symbol Wire diameter Usual operation limit Superheated operating

(reference) mm “c limit “C

0.50 1500 1700

0.50 1400 1600

0.65 650 850

1.00 750 950

CA 1.60 850 1050

2.30 900 1100

3.20 1000 1200

I 0.65 I 450 I 500

1.00 500 550

CRC 1.60 550 600

2.30 600 750

3.20 700 800

0.65 400 500

1,00 450 550

Ic 1.60 500 600

2.30 550 750

3.20 600 750

0.32 200 250

cc 0.65 200 250

1.00 250 300

I 160 I 300 I 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 Meaauredtemperature Class Allowabledifference
symbol (refarence)

B 600 ‘C ormorebutlessthan1700 ‘C 0.5 class *4 ‘C, or+0.5 “/.ofthe measuredtemperature

R O‘C ormorebutlessthan1600“C
s

0.25 class *I.5 ‘C, or*0.25 “Aofthe measuredtemperature

O‘C ormorebutlessthan1000 ‘C 0.4 class *I.5 ‘C, or*0.4 ‘Aofthe measuredtemperature

K CA O“Cor more but less than 1200 “C 0.75 class *2.5 “C, or *0.75 % of the measured temperature

-2OO “C or more but less than O ‘C 1.5 class *2.5 “C, or *1.5 % of the measured temperature

O “C or more but less than 800 ‘C 0.4 class +1.5 ‘C, or +0.4 0/~of the measured temperature

E CRC O “C or more but less than 800 “C 0.75 class *2.5 “C, or +0.75 ‘A of the measured temperature

-200 ‘C or more but less than O “C 1.5 class *2.5 ‘C, or *I.5 % of the measured temperature

J Ic O “C or more but less than 750 ‘C 0.4 class *1.5 ‘C, or *0.4 0/6of the measured temperature

O “C or more but less than 750 ‘C 0.75 class +2.5 “C, or AO.75 “A of the measured temperature

O “C or more but less than350 ‘C 0.4 class *0.5 ‘C, or *0.4 % of the measured temperature

T cc O ‘C or more but less than350 “C 0.75 class *I “C, or AO.75 % of the measured temperature

-200 ‘C or more but less than o ‘c 1.5 class +1 “C, or *1.5 % of the measured temperature

Note : The allowable difference refers to the maximum allowable 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 Y. will take effect for the allowable difference.
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Appendix 3 Thermal Electromotive Force Chart
h f
IJ!!nLl

Appendix 3.1 Standard Thermal Electromotive Force of B

JIS Cl 602-1995 (Conform to IEC584-I (1977), IEC 584-2-(1 982)) Unit pV

smperature

(=C)
o
10
20

30

40

50

60

70

80

90

100

110
120
130
140

150
160
170
180
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
380

390

400

410

420

430

440

450

460

470

480

490

0 1 2 3 4 5 6 7 8 9

0

-2

-3

-2

0

2

6

11

17

25

33

43

53

65

78

92

107

123

141

159

178

199

220

243

267

291

317

344

372

401

431

462

494

527

561

596

632

669
707

746

767

828

870

913

957

1002

1048

1095

1143

0

-2

-3

-2

0

3

7

12

18

26

34

44

55

66

79

94

109

125

142

161

180

201

222

245

269

294

320

347

375

404

434

465

497

530

564

599

636

673
711

750

791

832

674

917

961

1100

1146

0

-2

-3

-2

0

3

7

12

19

26

35

45

56

66

81

95

110

127

144

163

182

203

225

246

271

296

322

349

377

407

437

468

500

533

568

603

639

677
715

754

795

838

878

922

966

1o11

1057

1105

1153

-1

-2

-3

-2

0

3

8

13

20

27

36

46

57

69

82

96

112

128

146

165

184

205

227

250

274

299

325

352

380

410

440

471

503

537

571

607

643

680
719

758

799

840

883

926

970

1016

1062

1109

1158

-1

-2

-3

-2

0

4

8

14

20

28

37

47

56

70

84

98

113

130

148

166

166

207

229

252

276

301

328

355

383

413

443

474

507

540

575

610

647

684
723

762

603

844

887

930

975

1020

1067

1114

1163

-1

-2

-2

-1

1

4

9

14

21

29

38

48

59

72

85

99

115

132

150

168

168

209

231

255

279

304

330

356

386

416

446

478

510

544

578

614

650

688
727

766

807

849

891

935

979

1025

1071

1119

1167

-1

-2

-2

-1

1

4

9

15

22

30

39

49

80

73

86

101

117

134

151

170

190

212

234

257

281

307

333

360

389

419

449

481

513

547

582

617

654

692
731

770

811

853

896

939

984

1030

1076

1124

1172

-1

-2

-2

-1

1

5

10

15

22

31

40

50

62

74

88

102

118

135

153

172

192

214

236

259

284

309

336

363

392

422

452

484

517

550

585

621

658

696
735

774

815

857

900
944

988

1034

-2

-3

-2

-1

2

5

10

16

23

31

41

51

63

75

89

104

120

137

155

174

195

216

238

262

286

312

338

366

395

425

455

487

520

554

569

625

662

700
738

778

619

861

904

948

993

1129

1177

1133

1182

-2

-3

-2

-1

2

6

11

17

24

32

42

52

64

77

91

106

122

139

157

176

197

216

241

264

289

314

341

369

396

428

458

490

523

557

592

628

665

703
742

782

624

866

909

953

997

1043

1090

1138

1187
1192 1197 1202 1027 1212 1217 1222 1227 1232 1237

(“c)

o

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

260

290

300

310

320

330

340

350

360

370
380

390

400

410

420

430

440

450

460

470

480

490

—

d
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I Type B I

JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1 982)) Unit pV

remperahm

(=’c)

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

600

810

820

830

840

850

660

870

880

890

900

910

920

930

940

950

960

970

980
990

lpwarurl

fc)

500

510

520

530

540

550

560

570

560

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

650

860

870

880

890

900

910

920

930

940

950

960

970
9Q0

990

0 1 2 3 4 5 6 7 8 9

1242

1293

1344

1397

1451

1505

1561

1617

1675

1733

1792

1852

1913

1975

1247 1252

1303

1355

1406

1462

1516

1572

1629

1686

1745

1804

1664

1925

1987

2050

2113

2178

2243

2309

2376

2444

2513

2583

2653

2724

2796

2869

1257

1306

1360

1413

1467

1522

1578

1634

1692

1750

1810

1670

1931

1993

1262

1313

1365

1418

1472

1527

1583

1640

1698

1756

1816

1876

1937

1999

1267

1318

1371

1424

1478

1533

1589

1646

1704

1762

1822

1862

1944

2006

2069

2133

2197

1272

1324

1376

1429

1483

1539

1595

1652

1709

1768

1828

1277

1329

1361

1435

1489

1544

1600

1657

1715

1774

1834

1894

1956

2016

1282

1334

1387

1440

1494

1550

1288

1339

1392

1445

1500

1555

1612

1669

1727

1786

1846

1907

1968

2031

2094

2156

2224

1296

1350

1402

1456

1511

1566

1623

1680

1739

1606

1663

1721

1780

18401798

1858 1888 1901

1962

2025

1919

1981

2043

2107

2171

2237

2303

2370

2437

2506

2576

2646

2717

2789

1950

2012

2075

2139

2204

2270

2336

2403

2472

2541

2611

2681

2753

2825

2037 2056 2062 2082 2088

2101

2165

2230

2296

2363

2431

2499

2569

2639

2710

2782

2854

2120

2184

2250

2316

2383

2451

2520

2590

2126

2191

2256

2323

2390

2458

2527

2597

2667

2738

2811

2884

2146

2210

2276

2343

2410

2479

2546

2618

2688

2760

2833

2906

2152

2217

2263 2263 2289

2329

2397

2456

2534

2604

2674

2746

2816

2350

2417

2485

2555

2625

2696

2767

2840

2913

2356

2424

2492

2562

2632

2703

2775

2847

2921

2995

3070

3146

3223

3300

3379

3458

3538

3618

3700

3782

3865

3949

4033

4118

4204

4291

4378

4466

4555

4644

4734

2680

2731

2803

28982862 2876

2950

2891

2928 2935

3010

3085

3161

3238

3316

3394

3474

3554

3634

3716

3798

2943 2958 2965 2973

3047

3123

3200

3277

3355

3434

3514

3594

3675

3757

3840

3923

4008

2980 2967

3002

3078

3154

3230

3308

3386

3466

3546

3626

3708

3790

3873

3017

3093

3169

3246

3324

3402

3482

3562

3643

3724

3025 3032

3106

3184

3261

3339

3418

3498

3578

3659

3741

3823

3907

3991

4075

4181

4247

4334

4422

4510

4599

4689

3040 3055 3062

3100

3177

3254

3331

3410

3490

3570

3651

3732

3815

3116

3192

3269

3347

3426

3506

3586

3667

3749

3832

3915

3131

3207

3285

3363

3442

3522

3602

3663

3765

3848

3932

4016

4101

4187

4273

3136

3215

3292

3371

3450

3530

3610

3692

3774

3857

3940

4024

4110

4195

4282

4369

4457

3807

3882 3890 3898

3957 3965 3974 3982 3999

4041

4127

4213

4299

4367

4475

4564

4653

4050 4058

4144

4230

4317

4067

4152

4239

4064

4170

4093

4135

4221

4178

4265

4352

4440

4256

4306 4326 4343

4431

4519

4608

4698

4360

4396

4484

4573

4662

4404 4413 4448

45374493

4582

4671

4501 4528 4546

4591

4680

4617

4707

4626 4635

47254716
4743 4753 4762 4771 4780 4789 4798 4807 4816 4825
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JIS Cl 602-1995 (Conform to IEC584-I (1977), IEC 584-2-(1 982)) Unit WV

emperatun
cc)

1000
1010
1020
1030
1040

1050
1060
1070
1080
1090

1100
1110
1120
1130
1140

1150
1160
1170
1160
1190

1200
1210
1220
1230
1240

1250
1260
1270
1280
1290

1300
1310
1320
1330
1340

i 350
1360
1370
1380
1390

1400
1410
1420
1430

1440

1450

1460

1470

1480

1490

“emperahm

Cc)
1000
1010
1020
1030
1040

1050
1060
1070
1080
1090

1100
1110
1120
1130
1140

1150
1160
1170
1180
1190

1200
1210
1220
1230
1240

1250
1260
1270
1280
1290

1300
1310
1320
1330
1340

1350
1360
1370
1380
1390

1400
1410
1420
1430
1440

1450
1460
1470
1480
1490

0 1 2 3 4 5 6 7 8 9

4834

4926

5018

5111

5205

5299

5394

5489

5585

5682

5780

5878

5976

6075

6175

6276

6377

6478

6580

6663

6786

6690

8995

7100

7205

7311

7417

7524

7632

7740

7848

7957

8066

8176

8286

8397

8508

8620

8731

8844

6956

9069
9182

9296

9410

9524

9639

9753

9868

9984

4843

4935

5027

5120

5214

5308

5403

5499

5595

5692

5789

5887

5986

6085

6185

6286

6387

6468

9591

6693

6797

6904

7005

7110

7216

7322

7428

7535

7643

7754

7859

7968

8077

8187

8298

8408

8519

8631

6743

6855

6967

9080
9194

9307

9421

9536

9650

9765

9880

9995

4853 4862 4871 4660

4972

5065

5158

5252

5346

5441

5537

5634

5731

5828

5927

4689 4896 4908 4917

5009

5102

5195

5289

5384

5460

5576

5672

5770

4944 4954

5046

5139

5233

5327

5422

5518

5614

5711

5809

4963 4981

5074

5167

5261

5356

5451

5547

5643

5740

5838

5937

4990 5000

5092

5186

5280

5375

5470

5566

5663

5760

5037 5055

5148

5242

5337

5432

5528

5624

5721

5819

5917

6016

6115

6215

6316

6417

6519

6621

6724

6828

6932

5083

5176

5270

5365

5460

5556

5653

5750

5848

5130

5223

5318

5413

5508

5605

5702

5799

5897

5858 5868

5907 5947 5956 5966

5996 6006 6026 6038 6046 6055 6065 -.

--”

&

6095 6105 6125 6135

6235

6336

6438

6539

6642

6745

8849

6953

7058

7163

7269

7375

7482

7589

7697

7805

7914

8023

8132

8242

6353

8464

8575

6687

8799

8911

9024

9137
9251

9364

9478

9593

9707

9822

9937

6145

6245

6346

6446

6550

6652

6755

6659

6155

6256

6356

6458

6560

6663

6766

6669

6974

7079

7184

7290

7396

7503

7610

7716

7627

7935

8045

8154

8264

8375

8486

6597

8709

6165

6266

6367

6468

6570

6673

6776

6880

6984

7089

7194

7300

7407

7514

7621

6195

6296

6397

6499

6601

6704

6807

6911

7016

7121

7226

7332

7439

7546

7653

7761

7870

7979

8088

8198

6309

8419

8530

6642

8754

6205 6225

6306

6407

6509

6611

6714

6818

6922

7026

7131

6326

6427

6529

6632

6735

6838

6942

7047

7152

6963

7037 7068

7173

7279

7385

7492

7142

72477237 7258

7343 7353 7364

7471

7576

7449

7557

7664

7772

7460

7567 7600

7675

7763

7666 7707

7816

7924

8034

8143

8253

6364

8475

7729

7794 7637

7946

8058

8165

8275

8386

8497

7861 7892 7903

7990 8001 8012

8121

8231

8342

6453

8564

8675

8787

8099

8209

8320

8110

8220

8331

8441

6553

8664

8776

8689

9001

9114
9228

9342

9456

9570

9684

9799

9914

8430

6542

6653

8765

8877

8990

9103
9216

9330

9444

9558

9673

9788

9903

8586 8608

8698 8720

8810 6821 8832
8666 8900 6922 8934

9047

9160
9273

9387

9501

9616

9730

9845

9961

8945

8979

9092
9205

9319

9433

9547

9662

9776

9891

9013

9126
9239

9353

9457

9581

9696

9811

9926

9035 9058

9148
9262
9376
9490

9604
9719
9834
9949

9171
9265
9398
9513

9627
9742
9857

9972
10007 10018 10030 10041 10053 10064 10076 10088
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.-

Ezcl
JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit I.LV

“enlperatum o 1 2 3 4 5 6 7 8
Temperatun

rc)
9

Pc)

1500 10099 10111 10122 10134 10145 10157 10168 10180 10192 10203 1500

1510 10215 10226 10236 10249 10261 10273 10284 10298 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

1580 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 1800

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 1840

1650 11848 11860 11871 11883 11895 11907 11918 11930 11942 11953 1850

1660 11965 11977 11986 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 12466 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 12883 12875 12887 1730

1740 12898 12910 12921 12933 12945 12956 12968 12960 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 1610

1820 13820 1820

IEw!El
Standard contact temperature is O “C.
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Appendix 3.2 Standard Thermal Electromotive Force of R
1 f

I-JELl
Bmperatun

(“c)
-50

-40
-30
-20
-lo
0

fc)

o
10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

320
330
340

350
360
370
380
390

JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1 982))

o -1 -2 -3 -4 -5 -6 -7 -8 -9

-226

-188 -192 -198 -200 -204 -208 -211 -215 -219 -223

-145 -150 -154 -158 -163 -167 -171 -175 -180 -184

-1oo -105 -109 -114 -119 -123 -128 -132 -137 -141

-51 -56 -61 -66 -71 -76 -61 -66 -91 -95

0 1 2 3 4 5 6 7 8 9

0

54

111

171

232

296

363

431

501

573

647

723

800

879

959

1041

1124

1208

1294

1361

1469

1558

1648

1739

1831

1923

2017

2112

2207

2304

2401

2498

2597
2696
2796

2896
2997
3099
3201
3304

5

60

117

177

239

303

369

438

506

581

655

731

808

887

967

1049

1132

1217

1303

1389

1477

1567

1657

1748

1840

1933
2027

2121

2217

2313

2410

2508

2607
2706

2806

2906

3007

3109

3212

3315

11

65

123

183

245

310

376

445

516

586

662

738

816

895

976

1058

1141

1225

1311

1398

1486

1575

1666

1757

1849

1942

2036

2131

2226

2323

2420

2518

2617
2716

2816

2916

3018

3119

3222

3325

16

71

129

189

251

316

383

452

523

595

670

746

824

903

984

1066

1149

1234

1320

1407

1495

1584

1675

1766

1858

1951
2046

2140

2236

2333

2430

2528

2626

2726

2826

2926

3026

3130

3232

3335

21

77

135

195

258

323

390

459

530

603

677

754

832

911

992

1074

1158

1242

1329

1416

1504

1593

1684

1775

1868

1961

2055

2150

2246

2342

2440

2538

2626

2736

2636

2937

3038

3140

3242

27

62

141

201

264

329

397

466

537

610

685

761

839

919

1000

1082

1166

1251

1337

1425

1513

1602

1693

1784

1677

1970
2064

2159

2255

2352

2449

2547
26!46

2746

2846

2947

3048

3150

3253

32

88

147

207

271

336

403

473

544

618

693

769

847

927

1008

1091

1175

1260

1346

1433

1522

1611

1702

1794

1886

1960
2074

2169

2265

2362

2459

2557

2756

2856

2957

3058

3160

3263

36

94

153

214

277

343

410

480

552

625

700

777

855

935

1016

1099

1183

1268

1355

1442

1531

1620

1711

1803

1895

1989

2083

2179

2275

2371

2469

2567
2GK%?

2766

2666

2967

3068

3171

3273

3346 3356 3366 3377

43

100

159

220

284

349

417

487

559

632

708

785

863

943

1025

1107

1191

1277

1363

1451

1540

1629

1720

1812

1905

1998

2093

2188

2284

2381

2479

2577
2127S

2776

2876

2977

3079

3181

3284

3387

49

105

165

226

290

356

424

494

566

640

715

792

871

951

1033

1116

1200

1285

1372

1460

1549

1639

1729

1621

1914

2008

2102

2198

2294

2391

2486

2587

2ee6

2786

2886

2987

3089

3191

3294

3397

Unit PV

emperatun
(Oc)
-50

-40
-30
-20
-lo
0

“emperaturf
(“c)
o
10
20
30
40

50
60
70
80
90

100
110
120
130
140

150
160
170
180
190

200
210
220
230
240

250
260
270
280
290

300
310
320

330

340

350

360

370

380

390

,..

.-.”

—.

w
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APPENDIX MELSEC-A

12!N_.1
Unit pVJIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1 982))

o 1 2 3 4 5 6 7 8 9
“emperatute

Cc)

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
810
820
830
840

850
860
870
880
890

cc)

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
810
820
830
840

850
860
870
880
890

3460 3470

3574

3679

3785

3891

3997

4104

4211

4319

4428

4537

4646

4756

4866

4977

5088

5200

5312

5425

5538

5652

5766

5880

5995

6111

6227

6343

6460

6578

6695

6814

6933

7052

7172

7292

7413

7534

7656

7778

7901

8024

8147

8272

8396

8521

8617

8773

8899

9026
9154

3480

3585

3690

3795

3901

4008

4115

4222

4330

4439

4548

4657

4767

4877

4988

5099

5211

5323

5436

5549

5663

5777

5892

6007

6122

6238

6355

6472

6589

6707

6826

6945

7064

7184

7304

7425

7546

7668

7790

7913

8036

8160

8284

8409

8534

8659

8785

8912

9039
9167

3491

3595

3700

3806

3912

4018

4125

4233

4341

4449

4558

4668

4778

4888

4999

5111

5222

5335

5448

5561

5674

5789

5903

6018

6131

6250

6367

6484

6601

6719

6838

6956

7076

7296

7316

7437

7558

7680

7802

7925

8048

8172

8296

8421

8546

8672

8798

8925

9052

3501

3606

3711

3816

3922

4029

4136

4244

4352

4460

4569

4679

4789

4899

5010

5122

5234

5346

5459

5572

5686

5800

5915

6030

6146

6262

6378

6495

8813

6731

6849

6968

7088

7208

7328

7449

7570

7692

7815

7938

8061

8185

8309

8434

8559

8685

8811

8937

9065
9192

3408

3512

3616

3721

3827

3933

3418

3522

3627

3732

3838

3944

3428

3533

3637

3742

3848

3954

4061

4168

4276

4384

4493

4602

4712

4822

4933

5044

5155

5267

5380

5493

5606

5720

5834

5949

6065

6180

6297

6413

6531

6618

6766

3439

3543

3648

3753

3859

3965

4072

4179

4287

4395

3449

3553

3658

3764

3869

3976

4083

4190

4298

4406

4515

4624

4734

4844

4955

5066

5178

5290

5402

5515

5629

5743

5857

5972

3564

3669

3774

3880

3986

4093

4201

4309

4417

4526

4635

4745

4855

4966

5077

5189

5301

5414

5527

4040 4050
4147

4255

4363

4471

4580

4690

4800

4910

5021

5133

4158

4265

4373

4482

4591

4701

4811

4922

5033

5144

5256

4504

4613

4723

4833

4944

5055

5166

5279

5391

5504

5618

5731

5846

5961

6076

6192

6308

6425

6542

6660

6778

6897

7016

7136

7256

7376

7496

7619

7741

7861

7987

8110

8234

8359

8484

-

,..

5245

5357

5470

5583

5697

5812

5926

6041

6157

6273

5369

5481

5595

5709

5823

5938

6053

6169

6285

6402

6519

6636

6755

6873

5640

5754

5869

5984

6088 6099

6204

6320

6437

6554

6672

6790

6215

6332

6448

6566

6684

6802

6921

7040

7160

7280

7401

7522

7644

7766

7888

8011

8135

8259

8384

8509

8634

8760

6390

6507

6625

6743

6861

6980

7100

7220

7340

7461

7583

7705

7827

7950

8073

8197

8321

8446

8571

8697

8823

8950

69096885

6992 7004
7124
7244

7364
7485
7607
7729
7854

7974
8098
8222
8346
8471

8597
8722
8849
8975

7028

71487112

7232

7352

7473

7595

7717

7839

7962

7268

7389

7510

7631

7753

7876

7999

8123

8247

8371

8496

8086
8209

8334

8459

8584

8710

8836

8963

8609 8622

8735

8861

8748

8874

9001

8887

8988 9014
91799077 9090 9103 9115 9126 9141
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APPENDIX MELSEC-A

m
JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1 982)) Unit pV

“temperature

ec)
900
910
920
930
940

950
960
970
980
990

1000
1010
1020
1030
1040

1050
1060
1070
1080
1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310
1320

1330

1340

1350

1360

1370

1380

1390

emprature

PC)
900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

1060

1070

1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310
1320

1330

1340

1350

1360

1370

1380

1390

0 1 2 3 4 5 6 7 8 9

9282 9294 93079205

9333

9461

9590

9720

9850

9980

10111

10242

10374

10506

10638

10771

10905

11039

11173

11307

11442

11578

11714

11850

11986

12123

12260

12397

12535

12673

12812

12950

13089

13228

13367

13507

13646

13786

13928

14066

14207

14347

14468

14629

14770
14911

15052

15193

15334

15475

15616

15758

9218

9346

9474

9603

9733

9863

9993

10124

10255

9243

9371

9500

9629

9759

9889

10019

10150

10282

10413

10546

10678

10811

10945

11079

11213

11348

11483

11618

11754

11891

12027

12164

12301

12439

12577

12715

12853

12992

13131

13270

13400

13549

9256

9384

9513

9642

9772

9902

10032

10163

10295

10427

10559

10692

10825

10958

11092

11227

11361

11496

11632

11766

11904

12041

12178

?2315

12453

12590

12729

12867

13006

13145

13281

13123

13563

13702

13812

13982

14123

14263

14404

14544

14685

14828
14967

15108

15249

15390

15531

15673

15814

9230

9359

9487

9616

9746

9876

10006

10137

10268

10400

10532

9269

9397

9526

9655

9785

9915

10046

10177

10306

10440

10572

10705

10836

10972

11106

11240

11375

11510

11646

11782

11918

12054

12191

12329

12466

12604

12742

12881

13019

13158

13298

13437

13577

13716

13856

13996

14137

14277

14418

14558

14699

14640
14981

15122

15263

15401

15546

15887

15828

15969

9320

9449

9578

9707

9837

9967

10098

9410

9539

9668

9798

9926

10059

10190

10321

10453

10585

10718

10851

10985

11119

11253

11388

11524

11659

11795

11931

12068

12205

12342

12480

12618

12756

12895

13033

13172

13311

13451

13590

13730

13870

14010

14151

14291

14432

14572

14713

14654
14995

15136

15277

15419

15560

15701

15842

15984

9423
9552
9681
9811

9941
10072
10203
10334
10466

10599
10731
10865
10998
11132

11267
11402
11537
11673
11809

11945
12082
12219
12356
12494

12632
12770
12909
13047
13186

13325
13465
13604
13744
13684

14024
14165
14305
14446
14566

14727

9436

9565

9694

9824

9954

10085

10216

10347

10480

10612

10745

10878

11012

11146

11280

11415

11551

11686

11822

11959

12096

12233

12370

12508

12616

12784

12922

13061

13200

13339

13479

13618

13758

13898

14036

14179

14319

14460

14601

14741

14882
15023

15164

15306

15447

15588

15729

15871

10229

10361

10387 10493

10625

10758

10891

11025

11159

11294

11429

11564

11700

11836

11972

12109

12246

12384

12521

12659

12798

12936

13075

13214

13353

13493

13632

13722

13912

14052

14193

14333

14474

14615

14755

14896
15037

15179

15320

15461

15602

15743

15885

10519

10652

10785

10918

11052

11186

11321

11456

11591

11727

11863

12000

12137

12274

12411

12549

12687

12825

12961

13103

13242

13381

13521

13660

13800

13940

14081

14221

14361

14502

14643

14784
14925

15066

15207

15348

15489

15630

15772

10665

10798 -.

d
10932

11065

11200

11334

11469

11605

11741

11877

12013

12150

12286

12425

12563

12701

12839

12978

13117

13256

13395

13535

13674

13614

13954

14095

14235

14375

14516

14657

14798
14939

15080

-..

u
13668

13826

13968

14109

14249

14390

14530

14671

14812
14953

15094

15235

15376

15517

15009

15150

15291

15433

15574

15715

15856

15221

15362

15503

15645 15659

15786 15800

15899 15913 15927 15941 15955 15998 16012 16026
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APPENDIX MELSEC-A

JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1 982)) Unit KV

empermwe

PC)
1400
1410
1420
1430
1440

1450
1460
1470
1460
1490

1500
1510
1520
1530
1540

1550
1560
1570
1560
1590

1600
1610
1620
1630
1640

1650
1660
1670
1660
1690

1700
1710
1720
1730
1740

1750
1760

0 1 2 3 4 5 6 7 8 9

16040 16054 16068 16062 16097 16111 16125 16139 16153 16167

16161

16323

16464

16605

16746

16687

17028

17169

17310

17451

17591

17732

17872

16012

18152

18292

18431

18571

16710

18649

18968

19126

19264

19402

19540

19677

19814

19951

20087

20222

20356

20488

20620

20749

20677

16196

16337

16478

16619

16760

16901

17042

17163

17324

17465

17605

17746

17886

18026

18166

18306

18445

18585

18724

18663

19002

19140

19276

19416

19554

19691

19828

19964

20100

20235

20369

20502

20633

20762

20890

16210

16351

16492

16633

16774

16915

17056

17197

17338

17479

17619

17780

17900

18040

16180

18320

18459

18599

18738

18877

19015

19154

19292

19430

19567

19705

19841

19978

20114

20249

20382

20515

20646

20775

20902

16224

16365

16506

16647

16769

16930

17071

17211

17352

17493

17633

17774

17914

18054

16194

18334

18473

18613

16752

18891

19029

19168

19306

19444

19581

19718

19655

19992

20127

20262

20396

20528

20659

20788

20915

16236

16379

16520

16662

16803

16944

17065

17225

17366

17507

17647

17786

17928

16066

18208

16348

18487

18627

18766

18904

19013

19181

19319

19457

19595

19732

19869

20005

20141

20275

20409

20541

20672

20801

20928

21003 21015 21027 21010 21052

16252

16393

16534

16676

16817

16958

17099

17240

17380

17521

17661

17802

17942

18082

16222

18362

18501

18640

18779

18918

19057

19195

19333

19471

19609

19746

19662

20019

20154

20289

20422

20554

20685

20813

20940

21065

16266

16407

16549

16690

16631

16972

17113

17254

17394

17535

17676

17816

17956

16096

16236

16376

18515

18654

18793

18932

19071

19209

19347

19465

19622

19759

19896

20032

20168

20302

20436

20567

20698

20826

20953

21077

16260

16422

16563

16704

16845

16986

17127

17268

17408

17549

17690

17830

17970

18110

18250

18390

18529

18668

18807

16946

19085

19223

19361

19499

19636

19773

19910

20016

20161

20316

20449

20564

20711

20839

20965

21089

16294

16436

16577

16718

16859

17000

12141

17262

17423

17563

17704

17844

17964

18124

18264

16404

18513

16682

18821

18960

19098

19237

19375

19512

19650

19787

19923

20060

20195

20329

20462

20591

20724

20852

20978

16309

16450

16591

16732

16673

17014

17155

17296

17437

17577

17718

17856

17996

16138

18278

16417

18557

18696

18835

16974

19112

19250

19386

19526

19663

19800

19937

20073

20208

20342

20475

20607

20736

20664

20990

‘empemtm

~c)
1400
1410
1420
1430
1440

1450
1460
1470
1480
1490

1500
1510
1520
1530
1540

1550
1560
1570
1580
1590

1600
1610
1620
1630
1640

1650
1660
1670
1680
1690

1700
1710
1720
1730
1740

1750
1760

IE!!!w
Standard contact temperature is O ‘C.
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APPENDIX MELSEC-A

Atmendix 3.3 Standard Thermal Electromotive Force of S

JIS Cl 602-1995 (Conform to IEC584-I (1977), IEC 584-2-(1 982)) Unit WV

emperatuw

(“c)

-50

-40
-30
-20
-lo
0

Bmperature
cc)
-50

-40
-30
-20
-lo
0

0 -1 -2 -3 -4 -5 -6 -7 -8 -9

-236

-194 -199 -203 -207 -211 -215 -219 -224 -228 -232
-150 -155 -159 -164 -168 -173 -177 -181 -186 -190
-103 -108 -113 -117 -122 -127 -132 -136 -141 -146
-53 -58 -63 -68 -73 -78 -83 -88 -93 -98
0 -5 -11 -16 -21 -27 -32 -37 -42 -48

enlperature
PC)
o
10
20
30
40

50
60
70
80
90

100
110
120
130
140

150
160
170
160
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
380
370
360
390

‘emperatun

(“c)

o

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310
32o

330

340

350

360

370

360

390

0 1 2 3 4 5 6 7 8 9

0

55
113
173
235

299
365
433
502
573

646
720
795
872
950

1029
1110
1191
1273
1357

1441
1526
1612

5

61

119

179

241

305

372

440

509

560

653

727

803

860

958

1037

1118

1199

1282

1365

1449

1534

1620

1707

1794

1682

1971

2061

2151

2241

2332

2424

2518

11

67

125

185

246

312

378

446

516

586

661

735

811

686

966

1045

1126

1207

1290

1373

1458

i 543

1629

1716

1803

1691

1980

2070

2160

2250

2311

2433

2525
2616

2711

2605

2899

2993

3088

16

72

131

191

254

319

365

453

523

595

668

743

618

696

974

1053

1134

1216

1298

1382

1466

1551

1638

1724

1812

1900

1989

2078

2169

2259

2350

2442

2534
2627

2720

2614

2906

3002

3097

3192

22

78

137

197

260

325

392

460

530

602

675

750

626

903

982

1061

1142

1224

1307

1390

1475

1560

1646

1733

1821

1909

1998

2087

2178

2268

2360

2451

2544
2636

2730

2823

2917

3012

3107

3202

27

84

143

204

267

332

399

467

538

609

683

756

634

911

990

1069

1150

1232

1315

1399

1483

1569

1655

1742

1629

1918

2007

2096

2167

2277

2369

2461

2553
2646

2739

2833

2927

3021

3116

33

90

149

210

273

338

405

474

545

617

690

765

841

919

998

1077

1158

1240

1323

1407

1492

1577

1663

1751

1638

1927

2016

2105

2196

2287

2378

2470

2562
2655

2748

2842

2936

3031

3126

38

95

155

216

280

345

412

481

552

624

698

773

819

927

1006

1085

1167

1249

1332

1415

44

101

161

222

286

352

419

468

559

631

705

780

857

935

1013

1094

1175

1257

1340

1424

1509

1594

1681

1768

1656

1944

2034

2123

2214

2305

2396

2488

50
107
167
229
292

358
426
495
566
639

713
788
665
942
1021

1102
1183
1265
1348
1432

1517
1603
1690
1777
1865

1953
2043
2132
2223
2314

2405
2497
2590

2683

2776

2870

2965

3059

3154

1586

1672

1759

1847

1936

2025

2114

2205

2296

2387

2479

2571
2664

2758

2651

2946

3040

3135

1698

1786

1874
1962
2052

2141

2232

2323

2415

2507
2599 2609 2674

2767

2861

2955

3050

3145

2692 2702

2786 2795

28892880

2974

3069

2983

3078

3164 3173 3183 3212 3221 3231 3240 3250
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Ezl
Unit pVJIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982))

“bnprature

fc)
400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
810
620
830
840

850
860
870
880
890

0 1 2 3 4 5 6 7 8 9
cc)

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
810
820
830
840

850
860
870
660
890

3259 3269 3279 334T

3442

3538

3635

3732

3830

3928

4026

4125

4223

4323

4422

4522

4622

4722

4823

4924

5025

5127

5228

5331

5433

5536

5639

5743

5846

5950

6055

6160

6265

6370

6476

6582

6688

6795

6902

7010

7117

7226

7334

7443

7552
7662

7772

7882

7992

8103

8214

3298

3394

3490

3587

3684

3781

3879

3977

4075

4174

4273

4372

4472

4572

4672

4772

4873

4974

5076

5178

5260

5382

5485

5588

5691

5791

5898

3307

3403

3500

3596

3694

3791

3889

3967

3317

3413

3509

3606

3703

3801

3326

3423

3519

3616

3713

3810

3906

4006

4105

3336

3432

3288

3384

3480

3577

3674

3771

3355
3451
3548
3645

3742
3840
3938
4036
4134

4233
4332
4432
4532
4632

4732
4833
4934
5035
5137

5239
5341
5443
5546
5619

5753
5857
5961
6065
6170

6275
6381
6486
6593
6699

6806
6913
7020
7126
7236

7345
7454
7563
7673
7783

7893
8003
8114
8226
8337

3365

3461

3558

3655

3752

3850

3917

4046

4144

4243

4342

4442

4542

4642

4742

4843

4944

5045

5147

5249

5351

5454

5557

5660

5763

5867

5971

6076

6181

6286

6391

6497

6603

6710

6617

6924

7031

7139

7247

7356

7465

7574

7664

7794

7904

8014

8125

8237
8348

3374

3471

3567

3664

3762

3659

3957

4056

4154

4253

4352

4452

4552

4652

4752

4853

4954

5055

5157

5259

5361

5464

5567

5670

5774

5878

5982

6086

6191

6296

6402

6508

6614

6720

6827

6934

7042

7150

7258

7367

7476

7585

7695

7805

7915

8026

8137

8246
6360

3529
3626
3723

3820
3918
4016
4115
4213

4313
4412
4512
4612
4712

4813
4914
5015
5116
5218

38983869

3967 3997

4065 4085 4095

4164

4263

4362

4462

4562

4184

4283

4194

4293

4392

4492

4592

4692

4793

4893

4204

4303

4402

4502

4602

4702

4803

4904

5005

5106

5208

5310

5413

5515

5618

5722

5626

5930

6034

6139

6244

6349

6455

6561

4382

4482

4582

4682

4762

4883

4984

5086

5188

5290

5392

5495

5598

5701

5805

5909

6013

6118

.-

4662

4762

4863

49954964

5066 5096

51985167

5269

5372

5474

5577

5680

5784

53205300
5423

5526

5629

7732

5836

5940

6044

6149

6254

6360

5402

5505

5606

5712

5815

5919

6024

6128

6233

5888

5992 6003
6097 6107

6212

6317

6423

6529

6635

6742

6849

6202 6223

6307
6412
6518
6624
6731

6838

6326 6338

64656434

6539

6646

6752

6859

6967

7074

7182

7291

6444

6550 6571

6678

6784

6892

6999

7107

7215

7323

7432

7541

7651

7761

7871

7981

8092

6656 6667

6763

6670

6977

7085

7193

7302

7410

7519

7629

7739

7849

7959

8070

6181

8293

6774

6881

6988

7096

7204

7312

7421

7530

7640

7750

69566945

7053

7161

7269

7378

7487

7596

7706

7816

7926

8037

6148

8259

7064

7172

7280

7388 7399

7497 7508

7618

7728

7838

7948

8059

8170

8281

7607

7717

7827

7937

8018

8159

8270

7860

7970

8081

8192

8304

8203

8326
8371 8382 8393 6404 8416 8427 8438

8315
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JIS C1602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pV

“temperature
(“c)
900
910
920
930
940

950
960
970
960
990

1000
1010
1020
1030
1040

1050
1060
1070
1060
1090

1100
1110
1120
1130
1140

1150
1160
1170
1160
1190

1200
1210
1220
1230
1240

1250
1260
1270
1260
1290

1300
1310
1320

1330

1340

1350

1360

1370

1360

1390

‘klllperatlm

(“c)
900

910

920

930

940

950

960

970

960

990

1000

1010
1020
1030
1040

1050
1060
1070
1080
1090

1100
1110
1120
1130
1140

1150
1160
1170
1180
1190

1200

1210

1220

1230

1240

1250

1260

1270

1280

1290

1300

1310
1320

1330

1340

1350

1360

1370

1380

1390

0 1 2 3 4 5 6 7 8 9

6449

8562

8674

8787

8900

9014

9128

6460

8573

8685

8796

8912

9025

9139

8472

6584

6697

8610

8923

9037

9151

8483

8595

8708

8821

8935

9048

9162

9277

9391

9506

9622

9737

9853

9970

10086

10203

10320

10436

10556

10674

10792

10911

11029

11148

11268

11387

11507

11626

11746

11666

11987

12107

12226

12348

12469

12590

12711

12832

12953

13074

13195

13317
1 343a

13559

13681

13802

13921

14045

14166

8494

8607

8719

8632

8946

8505

8618

8731

8844

8517

6629

8742

6855

8969

6528

8640

8753

8539

8652

6765

8676

8550

8663

8776

86898866
8957 8960 8991 9003

8060 9071

9185

9082 9094 9105

9219

9334

9449

9564

9660

9795

9911

10028

10145

10262

10379

10497

10615

10733

10651

10970

11089

11208

11327

11447

11566

11666

11806

11926

12047

12167

12268

12409

12528

12650

12771

12892

13014

13135

13256

13377
13499

13620

13742

13863

13984

14106

14227

9117

9231

9345

9460

9576

9691

9807

9923

10040

10156

10273

10391

9174

9288

9403

9518

9633

9749

9865

9961

10096

10215

10332

10450

10567

10686

10804

10922

11041

11160

11280

11399

11519

11638

11758

11878

11999

12119

12240

12360

12481

12602

12723

12844

12965

13086

13208

13329
13450

13572

13693

13814

13936

14057

14178

9197

9311

9426

9541

9656

9772

9868

10005

10121

10238

9208
9254 9265 9300 9323

9437

9552

9668

9764

9900

10016

10133

10250

10367

10485

10603

10721

10639

10956

11077

11196

11315

11435

11554

11674

11794

11914

12035

12155

12276

12397

12517

12638

12759

9357

9472

9567

9703

9619

9935

10051

10166

10285

10403

10520

10638

10757

10875

10991

11113

11232

11351

11471

11590

11710

11830

11951

12071

12191

12312

12433

12554

12675

12796

12917

13038

13159

13280
13402

13523

13644

13766

13887

14009

14130

9368

9483

9599

9714

9830

9916

10063

10160

10297

10414

10532

9360 9414

9529

9645

9761

9877

9993

10110

10227

9495

9610

9726

9842

9958

10075

10191

‘.-/

10309 10344 10356

10426

10544
10461

10579

10473

10591

10709

10826

10946

11065

11164

11303

11423

11542

11662

11782

11902

12023

12143

12264

12384

12505

12626

12747

12868

12989

13111

13232

13353
13474

10509

10626

10650 10662 10697 10745

10863

10982

11101

11220

11339

11459

11578

11698

11618

11939

12059

12179

12300

12421

12542

12662

12783

12905

13026

13147

13268

13390
13511

13632

13754

13875

13996

14116

14239

10766
10887
11006
11125
11244

11363
11463
11602
11722
11842

11963
12063
12203
12324
12445

12566
12687
12808
12929
13050

13171
13292
13414

13535

13657

13776

13699

14021

14142

10780

10699

11017

11136

11256

11375

11495

11614

11734

11854

11975

12095

12216

12336

12457

12578

12699

12820

12941

13062

13183

23305
13426

13547

13669

13790

13911

14033

14154

10816

10934

11053

11172

11291

11411

11531

11650

11770

11890

12011

12131

12252

12372

12493

12614

12735

12856

12977

13096

13220

13341
13462

13584

13705

13826

13948

14069

14191

12880

13001

13123

13244

13365
13487

13608

13729

13651

13972

14094

14215

13596

13717

13839

13960

14081

14203
14251 14263 14276 14288 14300 14312 14324 14336 14348 14360

A-1 2



APPENDIX MELSEC-A

m

~c)

1400

1410

1420

1430

1440

1450

1460

1470

1460

1490

1500

1510

1520

1530

1540

1550

1560

1570

1560

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

1760

JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1982)) Unit pV

o 1 2 3 4 5 6 7 8 9

14373

14494

14615

14736

14857

14978

15099

15220

15341

15461

15562

15702

15822

15942

16062

16182

16301

16420

16539

16656

16777

16895

17013

17131

17249

17366

17483

17600

17717

17832

17947

16061

16174

18285

18395

18503

14385

14506

14627

14748

14869

14990

15111

15232

15353

15473

15594

15714

15834

15954

16074

16194

16313

16432

16551

16670

16789

16907

17025

17143

17261

17378

17495

17612

17726

17844

17959
18073

18185

18297

18406

16514

18609 16620

14397

14518

14639

14760

14881

15002

15123

15244

15365

15485

15606

15726

15646

15966

16086

16205

16325

16444

16563

16682

16801

16919

17037

17155

17272

17390

17507

17623

17740

17855

17970

18064

18196

18308

18417

18525

15630

14409

14530

14651

14773

14694

15015

15135

15256

15377

15497

15618

15738

15658

15976

16098

16217

16337

16456

16575

16694

16612

16931

17049

17167

17284

17401

17518

17635

17751

17867

17982

18095

18208

18319

18428

16535

16641

14421

14542

14664

14765

14906

15027

15148

15268

15389

15509

15630

15750

15870

15990

16110

16229

16349

15468

16587

16706

16824

16943

17061

17178

17296

17413

17530

17647

17763

17678

17993

18107

18219

18330

16439

18546

18651

14433

14554

14676

14797

14918

15039

15160

15280

15401

15521

15642

15762

15662

16002

16122

16241

16361

16480

16599

16718

16836

16954

17072

17190

17308

17425

17542

17658

17775

17890

18004

18118

18230

16341

18449

16557

18661

14445

14567

14686

14809

14930

15051

15172

15292

15413

15534

15654

15774

15894

16014

16134

16253

16373

16492

16611

16729

16848

16966

17084

17202

17319

17437

17553

17670

17786

17901

18016

18129

16241

18352

18460

18567

18672

14457

14579

14700

14821

14942

15063

15184

15304

15425

15546

15666

15766

15906

16026

16146

16265

16385

16504

16623

16741

16860

16978

17096

17214

17331

17448

17565

17682

17798

17913

18027

18140

18252

18362

18471

18578

18682

14470

14591

14712

14833

14954

15075

15196

15317

15437

15558

15676

15796

15918

16038

16156

16277

16396

16516

16634

16753

16672

16990

17106

17225

17343

17460

175577

17693

17809

17924

18039

18152

18263

18373

18482

18586

14482

14603

14724

14645

14966

15087

15208

15329

15449

15570

15690

15810

15930

16050

16170

16289

16408

16527

16646

16765

16883

17002

17120

17237

17355

17472

17586

17705

17821

17936

18050
18163

18274

18384

18493

18599

18693

~c)

1400

1410

1420

1430

1440

1450

1460

1470

1480

1490

1500

1510

1520

1530

1540

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1660

1690

1700

1710

1720

1730

1740

1750

1760

IEw?!sl
Standard contact temperature is O ‘C.
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Appendix 3.4 Standard Thermal Electromotive Force of K

IzEzcl
JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1 982)) Unit PV

emperature
o -1 -2 -3 -4 -5 -6 -7 -6

Temperature

~c)
-9

rc)

-270 -6458 -270

-260 -6441 -6444 -6446 -6448 -6450 -6452 -6453 -6455 -6456 -6457 -260

-250 -6404 -6408 -6413 -6417 -6421 -6425 -6429 -6432 -6435 -6438 -250

-240 -6344 -6351 -6358 -6364 -6370 -8377 -6382 -6388 -6393 -6399 -240

-230 -6262 -6271 -6280 -6289 -6297 -6306 -6314 -6322 -6329 -6337 -230

-220 -6156 -6170 -6181 -6192 -6202 -6213 -6223 -6233 -6243 -6252 -220

-210 -6035 -6048 -6061 -8074 -6087 -6099 -6111 -6123 -6135 -6147 -210

-200 -5891 -5907 -5922 -5936 -5951 -5965 -5960 -5994 -6007 -6021 -200

-190 -5730 -5747 -5763 -5780 -5797 -5813 -5829 -5845 -5661 -5676 -190

-180 -5550 ‘-5569 -5588 -5606 -5624 -5642 -5660 -5676 -5695 -5773 -180

-170 -5354 -5374 -5395 -5415 -5435 -5454 -5474 -5493 -5512 -5531 -170

-160 -5141 -5463 -5185 -5207 -5228 -5250 -5271 -5292 -5313 -5333 -160

-150 -4913 -4936 -4960 -4983 -5006 -5029 -5052 -5074 -5097 -5119 -150

-140 -4689 -4694 -4719 -4744 -4768 -4793 -4817 -4841 -4865 -4889 -140

-130 -4411 -4437 -4463 -4490 -4516 -4542 -4567 -4593 -4616 -4644 -130

-120 -4138 -4166 -4194 -4221 -4249 -4276 -4303 -4330 -4357 -4384 -120

-110 -3652 -3882 -3911 -3939 -3968 -3997 -4025 -4054 -4082 -4110 -110

-1oo -3554 -3584 -3614 -3645 -3675 -3705 -3734 -3764 -3794 -3823 -1oo

-90 -3243 -3274 -3306 -3337 -3366 -3400 -3431 -3462 -3492 -3523 -90

-60 -2920 -2953 -2986 -3018 -3050 -3083 -3115 -3147 -3179 -3211 -60

-70 -2587 -2620 -2654 -2688 -2721 -2755 -2788 -2621 -2654 -2887 -70

-60 -2243 -2278 -2312 -2347 -2382 -2416 -2450 -2485 -2519 -2553 -60

-50 -1869 -1925 -1961 -1996 -2032 -2067 -2103 -2138 -2173 -2208 -50
-40 -1527 -1564 -1600 -1637 -1673 -1709 -1745 -1782 -1816 -1654 -40

-30 -1156 -1194 -1231 -1268 -1305 -1343 -1380 -1417 -1453 -1490 -30

-20 -778 -818 -854 -892 -930 -968 -1006 -1043 -1081 -1119 -20
-lo -392 -431 -470 -508 -547 -566 -624 -663 -701 -739 -lo
0 0 -39 -79 -118 -157 -197 -236 -275 -314 -353 0

“temperature
o 1 2 3 4 5 6 7

Ternpraturc

cc)
6 9

ec)

o 0 39 79 119 158 198 238 277 317 357 0
10 397 437 477 517 557 597 637 677 718 758 10
20 798 838 879 919 960 1000 1041 1081 1122 1163 20
30 1203 1244 1265 1326 1366 1407 1448 1489 1530 1571 30
40 1612 1653 1694 1735 1776 1817 1656 1699 1941 1982 40

50 2023 2064 2106 2147 2168 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
80

70
3267 3308 3350 3391 3433 3474 3516 3557 3599 3640

90
80

36I32 !2723 !27Q5 3QOC 9848 3889 3931 z197z 4013 4055 90

357
100 4096 4136 4179 4220 4262 4303 4344 4385 4427 4468 100
110 4509 4550 4591 4633 4674 4715 4756 4797 4838 4879
120

110
4920 4961 5002 5043 5084 5124 5165 5206 5247

130
5288 120

5326 5369 5410 5450 5491 5532 5572 5613 5653 5694
140

130
5735 5775 5815 5856 5896 5937 5977 6017 6058 6098 140

357
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APPENDIX MELSEC-A

w
JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1982)) Unit VV

temperature

fc)
150

160
170
180
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

nperatun

(’JC)
150
160
170
180
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
380
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

0 1 2 3 4 5 6 7 8 9

6138

6540

6941

7340

7739

8138

8539

8940

9343

9747

10153

10561

10971

11382

11795

12209

12624

13040

13457

13874

14293

14713

15133

15554

15975

16397

16820

17243

17667

18091

18516

18941

19366

19792

20218

20644

21071

21497

21924

22350

22776

23203

23629

24055

24480

6179
6580
6981
7380
7779

8178
8579
8980

6219

6620

7021

7420

7819

8218

8619

9020

9423

6259
6660
7060
7460
7859

8256
8659
9061
9464
9869

10276
10684
11094
11506
11919

12333
12748
13165
13582
14000

14419
14839
15259
15680
16102

16524
16947
17370
17794
18218

6299 6339
6741
7140
7540
7939

8338
8739
9141
9545

6380
6781
7180
7579
7979

8378
8779
9181
9585

6420
6821
7220
7619
8019

8418
8819
9222

6460
6861
7260
7659
8059

6458
8860

6500

6901

7300

7699

8099

357

8499

8900

9302

9707

10113

6701

7100

7500

7899

8298

8699

9101

9504

9909

10316

10725

11135

11547

11960

12374

12790

13206

13624

14042

14461

14881

15301

15722

16144

16566

16989

17413

17837

18261

9262

9383 9688

10072

10480

10889

11300

11712

12126

12540

12956

13373

13791

14209

14629

15049

15469

15891

16313

16735

17158

17582

16006

18431

18856

19281

19707

20133

1031

10439

10848

11259

11671

12084

12499

12915

13334

13749

14167

14587

15007

15427

15849

16270

16693

17116

17540

17964

18388

18813

19239

19664

20090

20516

20943

21369

21798

22222

22649

23075

23501

23927

24353

9788

10194
10602
11012
11423
11836

12250
12665
13081
13498
13916

14335
14755
15175

9950 9991

10235

10643

11053

11465

11877

12291

12707

13123

13540

13958

14377

14797

15217

15638

16059

16482

16904

17328

17752

18176

18601

19026

19451

19877

20303

20730

21156

21582

22009

22435

22862

23288

23714

24140

10357

10766

11176

11588

12001

12416

12831

13248

13665

14084

14503

14923

15343

15764

16186

18608

17031

17455

17879

18303

18728

19154

19579

10398 10520

10807 10930

,-

1.1217

11630

12043

12457

12873

13290

13707

14126

14545

11341

11753

12167

12582

12998

13415

13833

14251

14671

15091

15511

15933

16355

16778

17201

17624

18049

18473

18898

19324

19750

20175

14965

15365

15596 15806

16017

16439

16862

17285

17709

18134

18558

18963

19409

19835

20261

20687

21113

21540

21966

22393

22819

23245

23671

24097

16226

16651

17074

17497

17921

18346

18771

19196

19622

20048

20474

18643 18686
19068

19494

19111

19537

19920 19962 20005

2060220346

20772

21199

21625

22052

22478

20389 20431

20857

21284

21710

22137

22563

22990

23416

23842

24267

20559

20815

21241

21668

22094

22521

22947

23373

23799

24225

20900 20985 21028

21454

21861

22307

22734

23160

23586

24012

24436

21326
21753
22179
22606

23032
23458
23884
24310

21412

21638

22265

22691

23117

23544

23970

24395

22904

23331

23757

24182

24523 24565 24608 24650 24693 24735 24778 24820 24863
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APPENDIX MELSEC-A

I Type K I

JIS Cl 602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982)) Unit pV

empsrature “emperaturc

(“c)
600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
610
820
630
840

850
660
870
880
890

900
910
920
930
940

950
960
970
980
990

1000
1o1o

1020

1030

1040

0 1 2 3 4 5 6 7 8 9
(“c)

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

760

790

800

810

820

830

840

850

860

670

880

890

900

910

920

930

940

950

960

970

980

990

1000
1010

1020

1030

1040

24905

25330

25755

26179

26602

27025

27447

27869

28289

28710

29129

29548

29965

30382

30798

31213

31628

32041

32453

32865

33275

33685

34093

34501

34908

35313

35718

36121

36524

36925

37326

37725

38124

38522

38916

39314

39706

40101

40494

40885

41276
41665

42053

42440

42826

24948

25373

25797

26221

26644

27067

27469

27911

26332

28752

29171

29589

30007

30424

30840

31255

31669

32082

32495

32906

33316

33726

34134

34542

34948

35354

24990

25415

25033

25456

25882

26306

26729

27152

27574

27995

28416

25075

25500

25924

26348

26771

27194

27616

28037

28458

28877

29297

29715

30132

30549

30964

31379

31793

32206

32618

25118

25543

25967

26390

26814

27236

27658

28079

25160

25585

26009

26433

26856

27278

27700

28121

25203

25627

26052

26475

26898

27320

27742

28163

25245

25670

26094

26517

26940

27363

27764

28205

28626

29045

29464

29882

30299

30715

31130

31545

31958

32371

32783

33193

33603

34012

34420

34626

35232

35637

36041

36443

36845

37246

37646

38044

38442

36839

39235

39629

40023

40415

40807

41198

41587
41976

42363

42749

43134

25286
25712

26136

26560

26983

27405

27826

28247

28666

29087

25840
26263

26687

27109

27531

27953

28374

28794

29213

28500 28542 28584

28835 28919 28961 29003

29255

29673

29336 29380 29422

29840

30257

30674

31089

31504

31917

32330

32742

33152

33562

33971

34379

34786

35192

35596

36000

36403

36605

37206

37606

29506
29631 29757

30174

30590

31006

31421

31634

32247

32659

33070

33480

29798

30216

29924

30341

30757

31172

31586

32000

32412

32824

33234

33644

34053

34460

34867

35273

35677

36081

36464

36885

37286

37686

38084

38482

36878

39274

39669

40062

40455

40846

41237

41626
42014

42402

42788

43173

. .

d’
30049

30466

30881

31296

31710

32124

32536

32947

33357

33767

34175

34582

34989

35394

35798

36202

36604

37006

37406

37805

36204

38601

38997

39393

39787

40160

40572

40963

41354
41743

42131

42516

30090

30507

30923

31338

31752

32165

32577

32988

33398

33808

34216

34623

35029

35435

35839

36242

36644

37046

37446

37845

38243

30632

31047

31462

31876

32269

32700

33111

33521

33029

33439

33648

34257

34664

35070

35475

35879

36282

36685

37086

37486

37865

38283

33689 33930

34297
34704
35110

35516
35920
36323
36725
37126

37526
37925
38323
38720
39116

39511
39905
40298
40690
41061

41470
41859
42247
42633

34338
34745
35151

35556
35960
36363
36765
37166

37566
37965
38363
38760
39155

39550
39944
40337
40729
41120

41509
41896
42286
42672

35758

36162

36564

36965

37366

37785

38164

36561

38005
38402
38799
39195

39590
39984
40376
40768
41159

41548
41937
42324
42711

38641 38680
38958 39037

39432

39826

40219

40611

41002

41393
41781

42169

42556

39076

3947139353
39747
40141
40533
40924

41315
4f704
42092
42479

39866
40259

40651

41042

41431
41820

42208

42595
42665 42903 42942 42980 43019 43057 43096
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APPENDIX MELSEC-A

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

temperature o
Temperatm

1 2
~c)

3 4 5 6 7 8 9
(’=C)

1050 43211 43250 43288 43327 43365 43403 43442 43480 43518 43557 1050

1060 43595 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 45306 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

1190 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 50176 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

1280

1270

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

1310

1300

52759 52794 52828 52863 52898 52932 52967 53002

1320

53037 53071 1310

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

1360

1350

54479 54513 54547 54581 54615 54619 54683 54717 54751 54785

1370
1360

54819 54852 54886 1370

EEl
Standard contact temperature is O ‘C.
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APPENDIX MELSEC-A

Appendix 3.5 Standard Thermal Electromotive Force of E

JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1 982)) Unit pV

smparatura emperatura

(=C)

-270

-260

-250

-240

-230

-220

-210

-200

-190

-180

-170

-160

-150

-140

-130

-120

-110

-1oo

-90

-60

-70

-60

-50

-40

-30

-20

-lo

0

0 -1 -2 -3 -4 -5 -6 -7 -8 -9
~c)

-270

-260

-250

-240

-230

-220

-210

-200

-190

-1180

-170

-160

-150

-140

-130

-120

-110

-1oo

-90

-80

-70

-60

-50

-40

-30

-20

-lo

0

-9835
-9797
-9718

-9802 -9808 -9813

-9746

-9642

-9503

-9817

-9754

-9654

-9519

-9350

-9151

-8923

-8669

-6391

-8090

-7767

-7423

-7058

-6675

-6273

-5853

-5417

-4963

-4494

-4009

-3510

-9821

-9762

-9825 -9828

-9777

-9831

-9784

-9698

-9577

-9421

-9234

-9017

-8774

-8505

-8213

-7899

-7563

-7206

-6831

-6436

-9833

-9790

-9709

-9591

-9438

-9254

-9040

-8799

-8533

-8243

-7931

-7597

-7243

-6869

-6476

-9728

-9617

-9471

-9293

-9737 -9770

.19677

-9548

-9386

-9193

-8971

-8722

-8449

-8152

-7833

-7493

-7133

-6753

-6355

-9604 -9630 -9666 -9688

-9455

-9274

-9063

-8825

-8561

-8273

-7963

-7632

-7279

-6907

-6516

-6107

-9487

-9313

-9107

-8874

-8616

-8333

-8027

-7700

-7351

-6983

-6596

-6191

-5767

-5327

-4871

-9534

-9368

-9172

-8947

-8696

-6420

-8121

-7800

-7458

-7096

-6714

-6314

-9563

-9331 -9404
-9214
-8994
-8748
-8477

-8183
-7866
-7528
-7170
-6792

-6396

-9085 -9129

-8899

-8643

-8362

-8059

-7733

-7387

-7021

-8850

-8588

-8303

-7995

-7666

-7315

-6945

-6556

-6149

-5724

-6636

-6232

-5681 -5810

-5372

-4917

-4446

-5896 -5939 -5981 -6023 -6065

-5237 -5282 -5461 -5505 -5549

-5101

-4636

-4156

-3661

-3152

-5593 -5637
-5192
-4731

-4254
-3761

-4777

-4302

-3811

-3306

-2787

-2255

-1709

-1152

-582

0

-4624

-4350

-3861

-3357

-2840

-2309

-1765

-1208

-639

-59

-5009 -5055 -5147

-4687

-4205

-3711

-3204

-4398 -4542

-4058

-3561

-3048

-4589

-3911

-3408

-3960 -4107

-3611

-3100

-2576

-2038

-1488

-925

-350

-3459

-2892 -2944

-2416

-1874

-1320

-754

-176

-2996 -3255

-2362

-1820

-1264

-697

-117

-2469

-1929

-1376

-811

-234

-2523 -2629 -2682 -2735

-2201

-1654

-1095

-524

-1984 -2093

-1543

-982

-408

-2147

-1599

-1039

-466

-1432

-868

-292

“emperimmemperature

cc)
o
10
20
30
40

50
60
70
80
90

100

110

120

130

140

150

160

170

180

190

0 1 2 3 4 5 6 7 8 9
(Qc)

o
10
20
30
40

0 59 118 176 235 294 354

950

1556

2171

2795

3429

4071

4722

5382

6049

6725

7409

8101

6799

9505

10217

10935

11660

12390

413

1010

1617

2233

472

1071

1678

532
1131
1740
2357
2984

591

1192

1801

2420

651

1252

1862

2482

711

1313

1924

2545

770 830

1373 1434

1986 2047

2607 2670

3238 3301

3877 3942

4526 4591

5183 5249

5f34Ei 5915

6522 6590

7203 7272

7892 7962

8589 8659

9292 9363

i 0003 10074

10719 10791

11442 11514

12170 12243

890

1495

2109

2733

3365

4006

4656

5315

5962

6658

7341

8031

8729

9434

10145

10863

11587

12317

13052

2295

2858 2921

3048

3685

4330

4985

5648

3111

3749

4395

5051
5714

3174

3813

4460

5117

5781

3492

4136

4788

5448
6117

3556 3620

4265

4919

5581

6251

50
60
70
80
90

4200

4853

5514

6164

6319

6998

7685

8379

9081

6386
7066
7754
8449
9151

6454

7135

7823

8519

9222

6794

7478

8170

8669

9576

6862 6930
7616
8309
9010
9716

100

110

120

130

140

7547

8240

8940

9647

9789
10503
11224
11951

9860

10575

11297

12024

9931

10647

11369

12097

10288

11007
11733
12463

10360
11080
11805
12537

10432
11152
11878
12610

150
160
170
180
19012684 12757 12831 12904 12978 13126 13199 13273 13347

A-1 8



-----

APPENDIX MELSEC-A

nperatlm
(“c)
200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

JIS Cl 602-1995 (Conform to IEC584-1(1977), IEC 584-2-(1982))
14!4

o 1 2 3 4 5 6 7 8 9

13421

14164

14912

15664

16420

17181

17945

18713

19484

20259

21036

21817

22600

23386

24174

24964

25757

26552

27348

28146

28946

29747

30550
31354

32159

32965

33772

34579

35387

36196

37005

37815

38624

39434
40243

41053
41862
42671
43479
44285

45093
45900
46705
47509
48313

49116
49917
50716
51517

13495

14239

14987

15739

16496

17257

18021

18790

19561

20336

21114

21895

22678

23464

24253

25044

25836

26631

27428

28226

29026

29827

30630

31434

32239

33045

33852

34660

35468

36277

37086

37896

38705

39515

40324

41134

41943

42751

43560

44367

45174

45980

46785

47590

48393

49196

49997
50798

51597

13569
14313
15062
15815
16572

17333
18098
18867
19639
20414

21192
21973
22757
23543
24332

25123
25916
26711
27507
28306

29106
29908
30711
31515
32320

33126
33933
34741
35549
36358

37167
37977
38786
39596
40405

41215
42024
42832
43640
44448

45255
46064
46866

47670

48474

49276

50077
50878

51677

13644

14388

15137

15890

16648

17409

18175

18944

19716

20492

21270

22051

22835

23622

24411

25202

25995

26790

27587

28386

29186

13718

14463

15212

15966

16724

17486

18252

19021

19791

20569

21348

22130

22914

23701

24490

25281

26075

26870

27667

28466

29266

30791

31595

32400

33207

34014

34822

35630

36439

37248

38058

38867

39677

40486

41296

42105

42913

43721

44529

45335

46141

48946

47751

48554

49356

50157
50958

51757

52315 52395 52475 52555

30068
30871
31676
32481

33287
34095
34902
35711
36520

37329
38139
38948
39758
40567

41377
42185
42994
43602
44609

45416
46222
47027
47831
48634

49436
50238
51038
51837

13792

14537
15287

16044

16800

17582
18328
19098
19871
20647

21426
22208

22993

23780
24569

25360
28154
26950
27747
28546

29346
30148
30952
31756
32562

33368
34175
34983
35792
36601

37410
38220
39029
39839
40648

41457
42266
43075
43803
44690

45497
46302
47107
47911
48715

49517
50318
51118
51916

52634 52714

14612

15362

16117

16876

17639

18405

19175

19948

20725

21504

22286

23071

23858

24648

25440

26233

27029

27827

28626

29427

30229

31032

31837

32642

33449

34256

35064

35873

36682

37491

36300

39110

39920

40729

41538

42347

43156

43963

44771

45577

46363

47188

47992

48795

49597

50398
51197

51996

52794

13941

14687

15438

16193

16952

17715

18482

19252

20026

20803

21582

22365

23150

23937

24727

25519

26313

27109

27907

28706

29507

30309

31112

31917

32723

33529

34337

35145

35954

36763

37572

38381

39191

40001

40810

41619

42428

43236

44044

44851

45658

46463

47268

48072

48875

49677

50478
51277
52076

52873

14015

14762

15513

16269

17028

17792

18559

19330

20103

20880

21660

22443

23228

24016

24806

25598

26392

27189

27986

28786

29587

30389

31193

31998

32803

33610

34418

35226

36034

36843

37653

38462

39272

40082

40891

41700

42509

43317

44125

44932

45738

46544

47349

48152

48955

49757

50558

51357
52156

52953

14090

14837
15588
16344
17104

17868
18636
19407
20181
20956

21739
22522
23307
24095
24885

25678
26472
27268
28066
28866

29667
30470
31273

32884

33691

34498

35307

36115

36924

37734

38543

39353

40163

40972

41781

42590

43398

45013

45819

46624

47429

48233

49035

49837

50638

51437
52236

53033

Unit pV

PC)

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690
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Em
JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1 982)) Unit jiV

emperature
o 1 2 3 4 5 6 7

Temperatu~
~c)

8 9
~c)

700 53112 53192 53272 53351 53431 53510 53590 53670 53749 53829 700
710 53908 53986 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 56186 58265 58343 58422 56501 58580 760
770 58659 58738 58816 58695 58974 59053 59131 59210 59289 59367 770
780 59446 59525 59604 59662 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
620 62583 62662 62740 62818 62896 62974 63052 63130 63208 63286 820
830 63364 63442 63520 63598 63676 63754 63632 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 66066 66163 66241 66318 66396 860
670 66473 66550 66628 66705 66782 66860 66937 67014 67092 67169 870
880 67246 67323 67400 67476 67555 67632 67709 67786 67863 67940 880
890 68017 68094 68174 68248 68325 68402 68479 68556 68633 68710 890

900 66787 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
960

73284 950
73380 73435 73511 73586 73662 73738 73813 73889 73964

970
74040 960

74115 74190 74266 74341 74417 74492 74567 74643 74718
980

74793 970
74869 74944 75019 75095 75170 75245 75320 75395 75471 75546

990
980

75621 75696 75771 75847 75922 75997 76072 76147 76223 76298 990

1000 76373 1000

w’
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Appendix 3.6 Standard Thermal Electromotive Force of J

JIS C1602-1995 (Conform toIEC584-1(1977), IEC 584-2-(1 982)) Unit WV

lperatlm

fc)

-210
-200

-190
-180
-170
-160
-150

-140
-130
-120
-110

-1oo

-90

-80

-70

-60

-50

-40

-30

-20

-lo

0

fc)

o
10

20

30

40

50

60

70

60

90

100

110

120

130

140

150

160

170

180

190

0 -1 -2 -3 -4 -5 -6 -7 -8 -9

-8095

-7890

-7659

-7403

-7123

-6621

-6500

-6159

-5801

-5426

-5037

-4633

-4215

-3786

-3344

-2893

-2431

-1961

-1482

-995

-501

0

-7912

-7683

-7429

-7152

-6853

-6533

-6194

-5836

-5465

-5076

-4674

-4257

-3829

-3389

-2938

-2478

-2008

-1530

-1044

-550

-50

-7934

-7707

-7456

-7181

-6883

-6566

-6229

-5874

-5503

-5116

-4714

-4300

-3872

-3434

-2964

-2524

-2055

-1578

-1093

-600

-101

-7955

-7731

-7482

-7209

-6914

-6598

-6263

-5910

-5541

-5155

-4755

-4342

-3916

-3478

-3029

-2571

-2103

-1626

-1142

-650

-151

-7976

-7755

-7508

-7237

-6944

-6631

-6298

-5946

-5578

-5194

-4796

-4384

-3959

-3522

-3075

-2617

-2150

-1674

-1190

-699

-201

-7996

-7778

-7534

-7265

-6975

-6663

-6332

-5982

-5616

-5233

-4836

-4425

-4002

-3566

-3120

-2663

-2197

-1722

-1239

-749

-251

-8017

-7801

-7559

-7293

-7005

-6695

-6366

-6018

-5653

-5272

-4877

-4467

-4045

-3610

-3165

-2709

-2244

-1770

-1288

-798

-8037

-7824

-7585

-7321

-7035

-6727

-6400

-6054

-5690

-5311

-4917

-4509

-4088

-3654

-3210

-2755

-2291

-1818

-1336

-847

-8057

-7846

-7610

-7348

-7064

-8759

-6433

-6089

-5727

-5350

-4957

-4550

-4130

-3698

-3255

-2601

-2338

-1665

-1385

-896

-8076

-7868

-7634

-7376

-7094

-6790

-6467

-6124

-5764

-5388

-4997

-4591

-4173

-3742

-3300

-2847

-2385

-1913

-1433

-946

-301 -351 -401 -451

0 1 2 3 4 5 6 7 8 9

0 50 101 151 202 253 303 354 405 456

507 556 609 660 711 762 814 865 918 958

1019 1071 1122 1174 1226 1277 1329 1381 1433 1465

1537 1569 1641 1693 1745 1797 1849 1902 1954 2006

2059 2111 2164 2216 2269 2322 2374 2427 2480 2532

2585 2638 2691 2744 2797 2650 2903 2956 3009 3062

3116 3169 3222 3275 3329 3382 3436 3469 3543 3596

3650 3703 3757 3810 3864 3916 3971 4025 4079 4133

4167 4240 4294 4346 4402 4456 4510 4564 4618 4672

4726 4781 4835 4889 4943 4997 5052 5106 5160 5215

5269 5323 5378 5432 5487 5541 5595 5650 5705 5759

5814 5868 5923 5977 6032 6087 6141 6196 6251 6306

6360 6415 6470 6525 6579 6634 6689 6744 6799 6854

6909 6964 7019 7074 7129 7164 7239 7294 7349 7404

7459 7514 7569 7624 7679 7734 7789 7844 7900 7955

8010 8065 8120 6175 8231 8286 6341 8396 8452 8507

6562 8618 8673 8728 8763 6639 8894 8949 9005 9060

9115 9171 9226 9282 9337 9392 9448 9503 9559 9614

9669 9725 9780 9636 9891 9947 10002 10057 10113 10166

10224 10279 10335 10390 10446 10501 10557 10612 10668 10723

r-peratum

(=C)

-210

-200

-190

-180

-170

-160

-150

-140

-130

-120

-110

-1oo

-90

-80

-70

-60

-50

-40

-30

-20

-lo

rmpt-aum

~c)

o
10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190
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:mperature

Cc)

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
380
390

400
410
420
430
440

450
460
470
460
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

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

o 1 2 3 4 5 6 7 6 9

10779

i 1334
11669
12445
13000

13555
14110
14665
15219
15773

16327
16861
17434
17986
16538

19090
19642
20194
20745
21297

21848
22400
22952
23504
24057

24610
25164
25720
26276
26834

27393
27953
28516
29080
29647

30216
30788
31362
31939
32519

33102
33669
34279
34673
35470

10634

11389

11945

12500

13056

13611

14166

14720

15275

15829

16383

16936

17469

18041

16594

19146

19697

20249

20600

21352

21903

22455

23007

23559

24112

24665

25220

25775

26332

26889

27449

26010

28572

29137

29704

30273

30845

31419

31997

32577

33161
33748

34336

34932

35530

10890

11445

12000

12556

13111

13666

14221

14776

15330

15884

16436

16991

17544

18097

18649

19201

19753

20304

20855

21407

21958

22510

23062

23614

24167

24721

25275

25831

26367

26945

27505

28066

28629

29194

29761

30330

30902

31477

32055

32636

33219
33807

34397

34992

35590

10945

11501
12056
12611
13167

13722
14277
14831
15366
15940

16493
17046
17599
18152
18704

19256
19806
20359
20911
21462

22014
22565
23117
23670
24223

24776
25331
25886
36443
27001

27561
28122
28685
29250
29618

30387
30960
31535
32113
32694

33278
33666
34457
35051
35650

11001

11556

12111

12667

13222

13777

14332

14887

15441

15995

16549

17102

17655

18207

18759

19311

19863

20414

20966

21517

22069

22620

23172

23725

24278

24832

25386

25942

26499

27057

27617

28178

28741

29307

29874

30444

31017

31592

32171

32752

33337
33925

34516

35111

35710

11056

11612

12167

12722

13278

13833

14386

14942

15496

16050

16604

17157

17710

18262

18814

19366

19918

20469

21021

21572

22124

22676

23228

23780

24333

24887

25442

25996

26555

27113

27673

28234

28798

29363

29931

30502

31074

31650

32229

32810

33395
33984

34575

35171

35770

11667

12222

12778

13333

13888

14443

14998

15552

16106

16659

17212

17765

18316

18870

19422

19973

20525

21076

21627

22179

22731

23283

23835

24389

24943

25497

26053

26610

27169

27729

28291

26854

29420

29988

30559

31132

31708

32287

32869

33454
34043

34635

35230

35830

11167

11723

12278

12833

13389

13944

14499

15053

15607

16161

16715

17268

17820

16373

18925

19477

20026

20580

21131

21683

22234

23338

23891

24444

24996

25553

26109

26666

27225

27785

28347

26911

29477

30045

30616

31189

31766

32345

32927

33513
34102

34694

35290

11223

11778
12334
12689
13444

13999
14554
15109
15663
16216

16770
17323
17876
18428
18980

19532
20083
20635
21186
21738

22289
22641
23393
23946
24499

25053
25608
26165
26722
27281

27841
28403
28967
29534
30102

30673
31247
31623
32403
32985

33571
34161
34754
35350
35950

11278

11834

12389

12944

13500

14055

14609

15164

15718

16272

16825

17378

17931

18483

19035

19587

20139

20690

21241

21793

22345

22896

23449

24001

24555

25109

25664

26220

26776

27337

27897

28460

29024

29590

30159

30730

31304

31861

32461

33044

33630
34220

34813

35410

35890 36010

emperature

fc)

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
360
390

400
410
420
430
440

450
460
470
460
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640
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Em
JIS C1602-1995 (Conform toIEC584-1(1977), IEC 584-2-(1 982)) Unit pV

“emperaturf

fc)
650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

600
610
820
830
840

850
660
870
880
890

900
910
920
930
940

950
960
970
980
990

1000
1o1o
1020
1030
1040

1050
1060
1070
1060
1090

0 1 2 3 4 5 6 7 8 9

36071

36675

37284

37896

36512

39132

39755

40382
41012

41645

42281

42919

43559

44203

44848

45494

46141

46786

47431

46074

48715

49353

49989

50622

51251

51877

52500

53119

53735

54347

54956

55561

56164

56783

57360

57953

58545
59134

59721

60307

60890

61473

62054

62634

36131
36736
37345
37958
38574

39194
39818
40445
41075
41708

42344
42983
43624
44267
44913

45559
46205
46851
47495
46138

48779
49417
50052
50685
51314

51940
52562
53181
53796
54408

55016
55622
56224
56823
57419

58013
58604
59193
59780
60365

60949
61531
62112
62692

36191

36797

37406

38019

38636

39256
39860
40508
41138
41772

42408
43047
43688
44332
44977

45624
46270
46915
47560
48202

48843
49481
50116
50748
51377

52002
52624
53243
53857
54469

55077
55682
56284
56883
57479

58072
58663
59252
59838
60423

61007
61589
62170
62750

63214 63271 63329

36252
36858
37467
38081
38698

39318

39943

40570

41201

41835

42472

43111

43752

44396

45042

45688
46334
46980
47624
48267

48907
49544
50179
50611
51439

52064
52686
53304
53919
54530

55138
55742
56344
56942
57538

58131
58722
59310
59897
60482

61065
61647
62228
62808

36312

36918

37528

36142

38760

39381

40005

40633

41265

41899

42536

43175

43817

44461

45107

45753

46399

47044

47688

48331

48971

49608

50243

50874

51502

52127

52748
53366
53980
54591

55198
55803
56404
57002
57597

56190
58761
59369
59956
60540

61123
61705
62266
62866

63387 63445

36373
36979
37590
38204
38822

39443
40068
40696
41328
41962

42599
43239
43881
44525
45171

45818
46464
47109
47753
48395

49034
49672
50306
50937
51565

52189
52810
53427
54041
54652

55259
55863
56464
57062
57657

56249
58840
59428
60014
60599

61182
61763
62344
62924
63503

36433
37040
37651
38265
38884

39505
40131
40759
41391
42026

42663
43303
43945
44590
45236

45882
46528
47173
47817
46459

49098
49735
50369
51000
51627

52251
52872
53489
54102
54713

55319
55923
56524
57121
57716

58309
58899
59487
60073
60657

61240
61822
62402
62982
63561

36494
37101
37712
38327
38946

39568
40193
40822
41455
42090

42727
46367
44010
44655
45301

45947
46593
47238
47681
48523

49162
49799
50432
51063
51690

22314
52934
53550
54164
54773

55380
55983
56584
57181
57776

58368
58957
59545
60131
60715

61298
61860
62460
63040
63619

36554
37162
37773
38389
39008

39630
40256
40886
41516
42153

42791
43431
44074
44719
45365

46011
46657
47302
47946
48587

49226
49862
50495
51126
51752

52376
52996
53612
54225
54834

55440
56043
56643
57240
57835

58427
59016
59604
60190

60774

61356

61938

62518

63098

36615

37223

37835

36450

39070

39693
40319
40949
41581
42217

42855
43495
44139
44784
45430

46076
46722
47367
46010
48651

49290
49926
50559
51188
51815

52438
53057
53673
54286
54895

55501
56104
56703
57300
57894

56486
59075
59663
60248
60832

61415
61996
62576
63156

63677 63734

r-patum

f’c)

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
810
820
830
840

850
860
870
880
890

900
910
920
930
940

950
960
970
980
990

1000
1010
1020
1030
1040

1050
1060
1070
1080
1090

A-23



APPENDIX MELSEC-A

Ezl:
JiS C1602-1 995 (Conform to IEC584-I (1977), IEC 584-2-(1 982)) Unit PV

“temperature
o

Temperature1 2 3 4
~c)

5 6 7 8 9
~c)

1100 63792 63850 63908 63966 64024 64081 64139 64197 64255 64313 1100
1110 64370 64428 64486 64544 64802 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 66216 66275 66333 66391 66448 66506 66564 66621 1140

1150 66679 66737 66794 66852 66910 66967 67025 67062 67140 67198 1150
1160 67255 67313 67370 67428 67486 67543 67601 67658 67716 67773 1160
1170 67831 67868 67946 68003 68061 68119 68176 68234 66291 66348 1170
1160 66406 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

IE!!EEl
Standard contact temperature is O “C,

‘.-./
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APPENDIX MELSEC-A

Appendix 3.7 Standard Thermal Electromotive Force of T

JIS Cl 602-1995 (Conform to IEC584-I (1977), IEC 584-2-(1982)) Unit FV

“empwatur

~c)
-270
-260
-250

-240
-230
-220
-210
-200

-190
-180
-170
-160
-150

-140
-130
-120
-110
-1oo

-90
-60
-70
-60
-50

-40
-30
-20
-lo
0

rmpetmfl

ec)

-270
-260
-250

-240
-230
-220
-210
-200

-190
-180
-170
-160
-150

-140
-130
-120
-110
-1oo

-90
-80
-70
-60
-50

-40
-30
-20
-lo

0 -1 -2 -3 -4 -5 -6 -7 -8 -9

-6256
-6232
-6180

-6105
-6007
.5888
-5753
-5603

-5439
-5261
-5070
-4865
-4648

-4419
-4177
-3923
-3657
-3379

-3089
-2768
-2476
-2153
-1819

-1475
-1121
-757
-383

n

-6236
-6187

-6114
-6017

-6239
-6193

-6122
-6026
-5914
-5782
-5634

-5473
-5297
-5109
-4907
-4693

-4466
-4226
-3975
-3711
-3435

-3148
-2649
-2539
-2216
-1887

-1545
-1192

-6242
-6198

-6130
-6038

-6253
-8219

-6160
-6078
-5973

-6245 -6246
-6209

-6146
-6059

-6251

-6214

-6153

-6255 -6256
-6228

-6174

-6204

-6138
-6049

-6223

-6167
-6087-6066 -6096

-5901 -5926 -5938 -5950 -5962 -5985 -5996
-5767
-5619

-5456
-5279
-5089
-4886
-4671

-4443
-4202
-3949
-3684
-3407

-3118
-2818
-2507
-2166
-1853

-1510
-1157
-794
-421

-5795 -5809 -5823 -5836 -5850 -5863
-5724

-5571
-5404
-5224
-5030
-4823

-4604
-4372
-4127
-3871
-3602

-3322

-5676
-5650 -5665

-5506
-5334
-5148
-4949
-4737

-4512
-4275
-4026
-3765
-3491

-3206
-2910

-5680 -5695 -5710

-5555
-5387
-5205
-5010
-4602

-4581
-4348
-4102
-3844
-3574

-3293

-5739

-5567
-5421
-5242
-5050
-4844

-4626
-4395
-4152
-3897
-3629

-3350
-3059
-2757
-2444
-2120

-1785
-1440
-1085
-720

-5489
-5316
-5128
-4928
-4715

-4489
-4251
-4000
-3738
-3463

-3177
-2879

-5523
-5351
-5167
-4969
-4759

-4535
-4300
-4052
-3791
-3519

-3235
-2940
-2633
-2316
-1987

-1648
-1299
-940
-571

-5539
-5369
-5186
-4989
-4780

-4558
-4324
-4077
-3818
-3547

-3264
-2970
-2664
-2346
-2021

-1663
-1335
-976
-608

-3000 -3030
-2571 -2602 -2726

-2412
-2695

-2251 -2283 -2380
-2054

-1717
-1370
-1013
-646

-1920

-1579

-1954

-1614
-1264
-904
-534

-2087

-1751
-1405
-1049

-1228
-630 -667
-459 -496 -683

-39 -77 -116 -154 -193 -231 -269 -307 -345

“-mm

(“c)

o
10
20
30
40

50
60
70
80
90

100
110
120
130
140

150
160
170
160
190

0 1 2 3 4 5 6 7 8 9

0 39 76 117 156 195 234 273 312 352

~c)

o
10
20
30
40

50
60
70
80
90

100
110
120
130
140

150
160
170
180
190

391 431 470 510 549 589 629 669 709 749
790 830 870 911 951 992 1033 1074 1114 1155
1196 1238 1279 1320 1362 1403 1445 1486 1528 1570
1612 1654 1696 1736 1780 1823 1865 1908 1950 1993

2036 2079 2122 2165 2208 2251 2294 2336 2381 2425
2466 2512 2556 2600 2643 2667 2732 2776 2820 2864
2909 2953 2996 3043 3067 3132 3177 3222 3267 3312
3358 3403 3448 3494 3539 3585 3631 3677 3722 3766
3614 3660 3907 3953 3999 4046 4092 4138 4185 4232

4279 4325 4372 4419 4466 4513 4561 4608 4655 4702
4750 4796 4845 4693 4941 4988 5036 5084 5132 5180
5228 5277 5325 5373 5422 5470 5519 5567 5616 5665
5714 5763 5812 5861 5910 5959 6008 6057 6107 6156
6206 6255 6305 6355 6404 6454 6504 6554 6604 6654

6704 6754 6805 6655 6905 6956 7006 7057 7107 7158
7209 7260 7310 7361 7412 7463 7515 7566 7617 7668
7720 7771 7823 7874 7926 7977 8029 8061 8133 8185
8237 6269 6341 8393 8445 8497 8550 8602 8654 8707
8759 8812 6865 6917 8970 9023 9076 9129 9182 9235
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=
JIS Cl 602-1995 (Conform to IEC584-1 (1977), IEC 584-2-(1 982)) Unit WV. ,.

emperature
o 1 2 3 4 5 6 7 8 9

Temrx?rature
fc) PC)
200 9288 9341 9395 9448 9501 9555 9808 9662 9715 9769 200
210 9822 9876 9930 9984 10038 10092 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 12574 12630 12667 12743 12799 12856 12912 12969 13028 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 i 7399 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

EiEl
Standard contact temperature is O “C.
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Appendix 4 External Dimensions Diagram

— u I 1 0
.-.4

2-04.5 (0.18)
installationhole

\ ., 1 J

L 142.9 (5,7)

151.9 (6.0)

0001001010
111111

I

(Unit mm (in.))
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