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SAFETY PRECAUTIONS

(You must read these cautions before using the product)

In connection with the use of this product, in addition to carefully reading both this manual and the
related manuals indicated in this manual, it is also essential to pay due attention to safety and
handle the product correctly.

The precautions given in this manual are concerned with this product. For the safety precautions of the
programmable controller system, please read the user’s manual of the CPU module to use.

These o SAFETY CAUTIONS o are classified into two grades: "DANGER" and "CAUTION".

Safety caution given when incorrect handling could result in hazardous
DANGER  sijtuations involving the possibility of death or serious injury.

Safety caution given when incorrect handling could result in hazardous
CAUTION  gjtyations involving the possibility of moderate or light injury or damage to
property.

Note that, depending on the circumstances, failing to follow a ACAUTION may also have very
serious consequences.

Both of these classes of safety caution are very important and must be observed.

Store this manual carefully in a place where it is accessible for reference whenever necessary,
and forward a copy of the manual to the end user.



[Cautions on Design]

/I cauTion

Do not bundle control lines or communication wires together with main circuit
or power lines, or lay them close to these lines.

As a guide, separate the lines by a distance of at least 100 mm, otherwise
malfunctions may occur due to noise.

[Cautions on Mounting]

/I\ caution

Use the PLC in an environment that conforms to the general specifications in

this manual.
Using the PLC in environments outside the ranges stated in the general

specifications will cause electric shock, fire, malfunction, or damage
to/deterioration of the product.

Insert the tabs at the bottom of the module into the holes in the base module
before installing module. Be sure to install the module in the base module with

screws tightened to the specified torque.
Improper installation may cause erroneous operation, accident, or the module to

fall out.

[Cautions on Wiring]

/N\ caurion

Always ground the FG terminal to the protective ground conductor.
Not doing so can cause a malfunction.

Carry out wiring to the PLC correctly, checking the rated voltage and terminal

arrangement of the product.
Using a power supply that does not conform to the rated voltage, or carrying

out wiring incorrectly, will cause fire or failure.

Tighten the terminal screws to the stipulated torque.-
Loose screws will cause short circuits, fire, or malfunctions.

Make sure that no foreign matter such as chips or wiring offcuts gets inside the
module. It will cause fire, failure or malfunction.




[Cautions on Startup and Maintenance]

/I\ cAuTION

Do not touch the terminals before switching power off externally in all phases.
Doing so can cause a malfunction.

Start cleaning or terminal screw retightening after switching power off externally
in all phases.
Not doing so can cause a malfunction.

Do not disassemble or modify any module.
This will cause failure, malfunction, injuries, or fire.

Mount or dismount the module after switching power off externally in all phases.
Not doing so can cause the module to fail or malfunction.

Do not install/remove the terminal block more than 50 times after the first use of the
product. (IEC 61131-2 compliant)

Always make sure to touch the grounded metal to discharge the electricity
charged in the body, etc., before touching the module.
Failure to do so may cause a failure or malfunctions of the module.

[Cautions on Disposal]

/N caution

Dispose of this product as industrial waste.
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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable Control-
lers. Please read this manual carefully so that the equipment is used to its optimum. A copy of this
manual should be forwarded to the end User.
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1. GENERAL DESCRIPTION

1. GENERAL DESCRIPTION

This user’s manual covers the specifications, handling, programming method
and other functions of the A1S68TD type thermocouple input module (here-
after called the "A1S68TD"), which is used in combination with a MELSEC-A
series programmable controller AnS CPU module (hereafter called the "PLC
CPU").

The A1S68TD is a module designed to convert thermocouple input values
input from a source external to the PLC CPU into 16-bit signed binary tem-
perature and scaling values.
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1. GENERAL DESCRIPTION

1.1 Features
The features of the A1S68TD are described below.

(1) Temperature-digital conversion on eight channels.

One A1868TD can perform temperature-digital conversion (A/D conver-
sion) on eight channels. The thermocouple type can be selected for
each set of four channels using DIP switches.

(2) A/D conversion enabled/disabled setting.

Whether A/D conversion is enabled or disabled can be set for each
channel. Disabling conversion on unused channels can prevent the
occurrence of an unnecessary disconnection detection or out-of-meas-
urement-range flag.

(3) Thermocouples conforming to JIS* can be used.

Seven types of thermocouple (K, E, J, T, B, R, S) conforming to JIS canb
be used.

(4) Pt100 enables cold junction compensation.

The Pt100 resistance temperature sensor connected to the module
enables automatic cold junction compensation.

* JIS: Japanese Industrial Standard



2. SYSTEM CONFIGURATION

2. SYSTEM CONFIGURATION
2.1 Overall Configuration

The overali configuration of a system incorporating an A1S68TD is shown
below.
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A1S68TD Main base unit (A1S3[ |B)

Extension base unit (A1SC{ J{ ]B)

Extension base unit (A1S5] B(S1),
A1S8[ 1B(S1)




2. SYSTEM CONFIGURATION

22 Applicable Systems
(1) Applicable CPU

. A1SCPU(S1) - A1SJCPU(S3) - A1SCPUC24-R2 - A2SCPU(S1)
. A2ASCPU(S1/S30) - AISHCPU - A1SJHCPU(S8) - A2SHCPU(S1)
- A2USHCPU-S1 - A52GCPU - Q2ASCPU(S1) - Q2ASHCPU(S1)

(2) Loadable number of A1S68TDs

Any number of A1S68TDs can be loaded provided the number of /O points
of the applicable PLC CPU is not exceeded.

(3) Loading slot
Except in the following cases, an A1S68TD can be loaded in any slot of a

base unit.

If an A1S68TD is installed on an extension base unit without a power
supply unit (A1S52B(S1), A1S55B(S1) or A1S58B(S1)), the power capacity
may be insufficient.

If such installation is unavoidable, select a proper power supply unit,
main and extension base units and extension cable, taking the following
factors into consideration:

(a) the capacity of the power supply unit on the main base unit,
(b) voltage drop in the main base unit,
(c) voltage drop in the extension base unit, and
(d) voltage drop in the extension cable.
(4) Data link system
The A1S68TD can be loaded at any of the master, local and remote I/O
stations of a data link system. For examples of remote /O station

programs, refer to the MELSECNET and MELSECNET/B Data Link System
Reference Manuals.

For /O point ranges and calculation of voltage drop, refer to the following manuals:

- AISJCPU(S3)User'sManual . ................ IB(NA)66446
+ A1S/A1SC24-R2/A2SCPU(S1) User's Manual - - - - - - . . IB(NA)66320
- A2ASCPU(S1/S30)Users Manual - - -« -« -« ¢ v oo ot IB(NA)66455
- A2USHCPU-S1UsersManual - - - - -« v ovv IB(NA)66789
- A1SJH(S8)/A1SH/A2SHCPU(S1) User’'s Manual - - - - - -+ IB(NA)66779
- Q2AS(H)CPU(S1)User's Manual -« - -+ -« - oo v v v e SH(NA)3599



2. SYSTEM CONFIGURATION
MELSEC-A

23 Cautions on System Configuration
(1) Do not load an AC voltage I/O module in the right end or left end slot of
the A1868TD.
This may cause the 1/0 module wiring to produce noise, making stable
temperature measurement impossible.

The AC voltage {/O module can not
be loaded here.

Power | AnS
supply | CPU

(2) During wiring, follow the instructions in Section 4.4 to prevent noise.



3. SPECIFICATIONS

3. SPECIFICATIONS

This chapter gives the general specifications, performance specifications
and |/0 conversion characteristics of the A1S68TD.

3.1 General Specifications
The general specification of the A1S68TD is shown in Table 3.1.

Table 3.1 General Specifications

Item Specification

Operating ambient temperature 0to55°C

Storage ambient temperature 2010 75°C

Operating ambient humidity 10 to 90 % RH, no dewing permissible.

Storage ambient humidity 10 to 90 % RH, no dewing permissible.

Frequency | Acceleration | Amplitude Sweep count

Conforms to intermitent | 1010 S7H2 - (g:(?gssil:\‘g\) . ,

Vibration resistance the JISB3502 | vibration | 5710 150Hz | 9.8mis’ — ;(?\;fng}::ﬁ:,::
and IEC 61131-2 conper | 10t057Hz - (gggfi':% (for 80 min.)

vibration | 57t0 150Hz |  4.9m/s° -

Shock resistance Conforms to JIS B 3502 and IEC 61131-2 (1 47m/s?, 3 times in each of 3 directions X, Y, 2)

Operation ambiance No corrosive gases

Operation attitude 2000m(6562ft.)max.

Installation area Inside control panel

Over-voitage category *' Il max.

Pollution level ** 2 max.

*1 Indicates the location the device is connected from the public cable network to the device
structure wiring area.
Category |l applies to the devices to which the power is supplied from a fixed equipment.
Surge withstand voltage for devices with up to 300V of rated voltage is 2500V.

*2 This is an index which indicates the degree of conductive object generation in the environment
where the device is used. Pollution level 2 is when only non-conductive pollution occurs.
A temporary conductivity caused by condensation must be expected occasionally.

*3 Do not use or store the PLC under pressure higher than the atmospheric pressure of altitude Om.
Doing so can cause a malfunction.
When using the PLC under pressure, please contact your sales representative.



3. SPECIFICATIONS

3.2 Performance Specifications

Table 3.2 shows the performance specifications of the A1S68TD.

Table 3.2 Performance Specifications

Item Specification
Temperature sensor input | 0to 1700 °C
Detected
temperature 16-bit signed binary (0 to 17000: Value to the first decimal place x 10)
Output | value
Scaling value 16-bit signed binary (0 to 2000)
. . Temperature
Applicable Temperature Conversion Accuracy e
Thermocouple | Measurement (at operating ambient C::;?actt;gsggéﬁr:ﬁn
Type *1 Range temperature of 25+5 °C) temperature varies by 1 °C)
B 800 to 1700 °C +2.5 °C +0.4 °C
Applicable
thermocouple types and R 300 to 1600 *C 2 °C 1$0.3 °C
their temperature S 300 to 1600 °C
measurement ranges o .
and accuraey K 0101200 °C | 40.5°C or+0.25 % ofthe | 0.07 °C or +0.02 % of the
E 0 to 800 °C measured temperature, measured temperature,
whichever is larger whichever is larger
J 0 to 750 °C
T 0 to 350 °C

Cold junction
compensation accuracy

+1°C

Overall accuracy

According to the calculation formula in *2

Maximum resolution

B,R,S

:0.3°C

K,E,J, T:014°C

Maximum conversion
speed

400 ms/8 channels *3

Absolute maximum
input

5V

MELSEC-A




3. SPECIFICATIONS

Table 3.2 Performance Specifications (continued)

Item Specification
Number of analog input points | 8 channels + Pt100 connection channel/module
; Dielectric .
Specific isolation area Isolation withstand Insy lation
method resistance
voltage

Between thermocouple input 5M O or higher

Isolation specification and PL.C power supply Transformer | 500V AC with a 500V DC
Between thermocouple input isolation | for 1 minute | insulation
channels resistance tester
Between the cold junction
compensation input (Pt100) | Notisolated - -
and PLC power supply

Number of occupied 1/O points | 32 points

Connection terminal 20-terminal block

External power supply Unnecessary

Applicable wire size 0.75t0 1.5mm?

Applicable solderless terminal | R1.25-3, 1.25-YS3, RAV 1.25-3, V1.25-YS3A

Internal current consumption

(5 VDC) 0.32A

Weight 0.28kg

External dimensions 130mm(0.51inch)(H)x34.5mm(0.14inch)(W)x93.6mm(0.37inch)(D)

*1 Use the thermocouple selector DIP switches to set the thermocouple type for each
set of four channels (CH1 to CH4, CH5 to CH8).

The switches are set to thermocoupie type K on delivery.
*2 The overall accuracy calculation formula is as follows:

{Overall accuracy) =
(Conversion accuracy) + (Temperature characteristic) x
(Operating ambient temperature variation) + (Cold junction compensation accuracy)

(Example) Overall accuracy when the used thermocouple type is B and the
operating temperature ambient temperature is 35 °C:

Overall accuracy = (2.5 °C) + (0.4 °C) x (5 °C) + (1 °C} = £5.5 °C

*3 The maximum conversion speed means the time between thermocouple signal
input and its conversion into the corresponding digital value.

The conversion speed is 400 ms, regardless of the number of channeis.



3. SPECIFICATIONS
MELSEC-A

33 Temperature-Digital Conversion Characteristic

Since the relationship between thermoelectromotive force and thermocouple
temperature is nonlinear, digitally converted temperature values are lin-
earized before being written to the buffer memory.

Figure 3.1 shows an example of the characteristics of converted temperature
values in relation to thermocouple input values.

The figure to the left shows
an example of the tempera-
ture conversion charac-
teristics under the following
conditions:

(1200 °C)12000- -

Converted
temperature
value

Thermocouple used: JIS
Ktype

Terminal block temperature:
0°C

©<c) o

(0 C) 48828 [uV]
(1200 °C)

Figure 3.1 Temperature Conversion Characteristics



3. SPECIFICATIONS

3.4 Function List
Table 3.3 shows a list of functions of the A1S68TD.
Table 3.3 Function List

. — Reference
Function Description Section

A/D conversion Specifies whether to enable or disable A/D Section

enabled/disabled setting | conversion in each channel. 3.7.2
(Defanit: All channels disabled)

Disconnection detection | Detects disconnection of the thermocouple Section
connected to each channel. 3.7.3

Converted temperature Values to the first decimal place (16-bit signed | Section

value storage binary) are stored in the buffer memory. 3.7.6
Example) §3.8(°C)-538

Scaling value storage Converted temperature values are scaled Section
between the lower limit value (0) and the 3.7.7
upper limit value (2000) and stored.

Lower/Upper limit value [ Sets for each channel the lower and upper Section

setting limit values for the measured temperature. 3.7.8

3.5 Maximum Conversion Speed

The conversion speed means the time from thermocouple signal input to
writing of digitally converted values to the buffer memory.

This section describes the maximum conversion speed.
3.5.1 Conversion speed

The conversion speed of the A1S68TD is 400 ms, regardless of the number
of channels used.

3.5.2 Effects of execution of FROM/TO instructions on the maximum conversion speed

The speed stated in 3.5.1 is the maximum conversion speed when no FROM
nor TO instruction is executed. The maximum conversion speed is affected
by executing FROM/TO instructions, as described below:

(1) If writing of digitally converted values to the buffer memory coincides
with the execution of FROM/TO instructions, writing will be suspended
until processing of the FROM/TO instructions is completed.

(2) During writing of digitally converted values to the buffer memory, the
execution of FROM/TO instructions is suspended until writing is
completed.

(3) Set FROM/TO instructions so that several data can be read or written
at a time.

The smaller the number of FROM/TO instructions is, the less the
instructions will affect the maximum conversion speed.
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3.6 /O Signals to the PLC CPU

This section describes the allocation of I/O signals and the function of each
signal.

3.6.1  1/O signal list

The A1S68TD uses 32 input signals and 32 output signals for communication
with the PLC CPU.

Table 3.4 shows the allocation of these 1/O signals and the function of each
signal.

X devices are input signals from the A1S68TD to the PLC CPU, and Y devices
are output signals from the PLC CPU to the A1S68TD.

The X and Y {/O numbers and I/O addresses shown in this section and the
following sections are those when the A1S68TD is loaded in I/O slot 0 of the
main base unit.

Table 3.4 1/0 Signal List

Signal Direction: A1S68TD — PLC CPU Signal Direction: PLC CPU — A1S68TD
Device . Device .
No. Signal Name No. Signal Name
X0 Watchdog timer error flag Yo
X1 A/D conversion READY flag Yt$0 Unusable”
X2 Error flag
: : ; Set lower/upper limit value
X3 Disconnection detection flag Y11 update instruction
X4 ﬁut-of—measurement-range Y12 Error reset
ag
X5 Y13
to Unusable to Unusable*
XF : Y1F
POINT
If YO to Y10 and Y13 to Y1F (asterisked) are turned on or off by the
sequence program, the correct functioning of the A1S68TD cannot be
guaranteed.




3.SPECIFICATIONS

3.6.2 Functions of I/O signals _
Table 3.5 shows the function of each I/0 signal of the A1S68TD.
Table 3.5 Details of I/0 Signals

D%\gce Signal Name Description Remarks
Watchdog » This device is turned on by the self- * When X0 is turned on
X0 timer error diagnosis function of the A1868TD when The A1868TD will discontinue A/D
flag a watchdog timer error occurs. conversion.
The A1S68TD hardware will fail.
A/D « This device is turned on when the power | « Completion of A/D conversion
conversion supply to the PLC CPU is switched on or preparations means that the A/D
READY flag reset, and when A/D conversion conversion completion flags of all
X1 preparations are completed. channels for which A/D conversion is
This device i d interlock f enabled are turned on, and valid digital
* Ihis device Is usec as an in'e or values are stored in the buffer memory.
reading or writing data from/to the buffer
memory.
Error flag « This device is turned on when an error + When X2 is turned on
other than a watchdog timer error The error code corresponding to the
X2 occurs in the A1S68TD. error is stored in the error code area of
* X2 is turned off when the Y12 error the buffer memory.
reset signal is turned on.
Disconnection | « This device is turned on when the wire « When X3 is turned on
detection flag of the thermocouple is disconnected. The converted temperature value
X3 . exceeds the specified upper limit of the
+X3is “.""G?.c": wheg the Y12 error temperature measurement range of the
reset signal is turned on. thermocouple used.
Out-of- « This device is turned on when the input » The range is not be checked just after
measurement- | temperature is out of the temperature the power is turned on, but is checked
range flag range defined by the lower and upper after Y11 is turned off for the first time.
X4 limit values.
» This device will be automatically turned
off when the measured value comes into
the specified range.
Set » The set lower and upper limit values are
lower/upper scaled by turning on this device after the
Y11 limit value power is turned on or when the limit
update values are set.
instruction
Error reset « By turning on the error reset signal, this
device turns off the error flag turned on
in response to the occurrence of an
error in the A1S68TD, and clears the
error code stored in the error code area
Y12 of the buffer memory.
« This device switches the "RUN" LED on
the front of the module from the error
occurrence (flashing) to normal
operation (coming on) status.
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3.7 Bufter Memory

3.7.1

Address
(Decimal)

0
1

10
11
12
13
14
15
16
17

18
19

20
21
22
23
24
25
26
27

28
29

30
31

32
33

34
35

36
37

38
39

40
41

42
43

44
45

46
to
49

Buffer memory allocation

MELSEC-A

Table 3.6 shows a list of buffer memory addresses of the A1S68TD.

Table 3.6 Buffer Memory Allocation

Default . Reference
Buffer Memory Address Name (Hexadecimal) Read/Write Section

. . . 0000 (all Read/Write .
A/D conversion enabled/disabled setting channels disabled) enabled Section 3.7.2
Error code 0 (no error) Section 3.7.3
Disconnection detection fiag 0 (No disconnection) | Read-only area | Section 3.7.4

Af : 0 (within .

Out-of-measurement-range flag measurement range) Section 3.7.5
Unusable
CH1 Converted temperature value (0.1 °Cunits) | O
CH2 Converted temperature value (0.1 °Cunits) | 0
CHS3 Converted temperature value (0.1 °Cunits) | 0
CH4 Converted temperature value (0.1 °Cunits) | 0 } .
CH5 Converted temperature value (0.1 °Cunits) | 0 Read-only area | Section 3.7.6
CH6 Converted temperature value (0.1 °Cunits) | 0
CH7 Converted temperature value (0.1 °Cunits) | O
CH8 Converted temperature value (0.1 °Cunits) | 0
Unusable
CH1 Scaling value 0
CH2 Scaling value 0
CH3 Scaling value 0
CH4 Scaling value 0 .
CH5 Scaling value 0 Read.on[y area Section 3.7.7
CH6 Scaling value 0
CH7 Scaling value (]
CH8 Scaling value 0
A/D conversion completion flag 0 Section 3.7.9
Unusable
CH1 Lower limit value (0.1 °C units)
CH1 Upper limit value (0.1 °C units)
CH2 Lower limit value (0.1 °C units)
CH2 Upper limit value (0.1 °C units)
CH3 Lower limit value (0.1 °C units)
CH3 Upper limit value (0.1 °C units)

. ; Temperature
CH4 Lower limit value (0.1 °C units) .

- . measurement range | Read/Write .
CH4 Upper limit value (0.1 °C units) of thermocouple enabled Section 3.7.8
CH5 Lower limit value (0.1 °C units) selected
CH5 Upper limit value (0.1 °C units)
CH6 Lower limit value (0.1 °C units)
CHé Upper limit value (0.1 °C units)
CH7 Lower limit value (0.1 °C units)
CH7 Upper limit value (0.1 °C units)
CH8 Lower limit value (0.1 °C units)
CH8 Upper limit value (0.1 °C units)
Unusable




3.SPECIFICATIONS |
3.7.2 A/D conversion enabled/disabled setting (buffer memory address 0)
A/D conversion in each channel of the A1S68TD can be enabled or disabled.

When the power is turned on and the PLC CPU is reset, "0000(H)" (all
channels disabled) is set as the default.

Specify A/D conversion enabled only for the channels to be used. (Specify-
ing A/D conversion enabled for unused channels will result in a disconnection
detection error.)

The sampling cycle is not affected by the number of channels used.

(1) How to enable or disable A/D conversion

Set A/D conversion enabled or disabled for each channel.
b15 bi14 b13 b12 bi1 b10 b b8 b7 b6 bS5 b4 b3 b2 bi bO

Address 0 {\I l [ [ { l l/Em[cm]cus]cus[cm[cua'cmlcuj

1: A/D conversion enabled
0: A/D conversion disabled

(2) Operation of the A1S68TD during A/D conversion enabled/disabled
setting

(a) When switching from disabled to enabled

1) The module temporarily resets (turns off) the A/D conversion
READY flag signal (X1).

2) The module begins sampling the enabled channels.

3) The module stores the latest cold junction compensated digital
values about 1.6 seconds after sampling starts.

After that, the digital values are updated at the regular sampling
intervals of 400 ms.

(b) When switching from enabled to disabled

1) The module immediately resets (zeros) the A/D conversion com-
pletion flag (buffer memory address 28) of the corresponding
channel. (The A/D conversion READY flag signal (X1) remains
unchanged.)

The buffer memory retains the converted temperature, scaling
and lower and upper limit values before A/D conversion disabled
is specified.

POINT

Specify A/D conversion enabled/disabled first after the power is turned on.

If there is no A/D conversion enabled channel, the A/D conversion READY
flag (X1) will not be turned on.
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3.7.3 Error code (buffer memory address 1)

This area is used to confirm whether the data written from the PLC CPU to the
A1S68TD is written to a write-only area within the set range.

(1) The A1S68TD performs the following checks when data is written from
the PLC CPU: .
* Lower/upper limit value setting range
» Data written to read-only areas

When data is written out of the range or in a read-only area, the
corresponding error code will be stored as a 16-bit binary value. At the
same time, the RUN LED will begin flashing, and the error flag signal
(X2) will be turned on.

For details of error codes, refer to Section 6.1.

(2) If two or more errors occur, the A1S68TD stores the error code of the
error it detects first, and ignores the subsequent errors.

(3) Error codes can be reset by turning on the error reset signal (Y12) with
the sequence program.

On resetting of an error, the error flag signal (X2) will be turned off, and
the error code stored in the buffer memory will be cleared. The RUN
LED will stop flashing and remain on.

3.7.4 Disconnection detection flag (buffer memory address 2)

If the thermocouple becomes disconnected, the disconnection detection flag
signal (X3) will be turned on, and "1" will be stored in the bit position in the
buffer memory corresponding to the channel number.

(1) This area consists of 16 bits, as shown below:
bts b8 b7 b6 bS5 b4 b3 b2 bl bO

Address 2 I |
~

l [CH&ICH7[CHGICHSICH4ICH3ICH2]CH1l

'
Invalid I
Disconnection detection flag

{ 0: Normal

1: Disconnection

When the disconnection detection flag signal is turned on, the digital
value exceeds the upper limit value of the temperature measurement
range set for the thermocouple used.

(2) After correcting the cause of the disconnection, use the sequence
program to turn on the error reset signal (Y12).

On resetting the error, the disconnection detection flag signal (X3) will
be turned off, and all disconnection detection flags in the buffer memory
area will be reset.
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3.7.5 Out-of-measurement-range flag (butfer memory address 3)

If a temperature out of the temperature value ranges set at buffer memory
addresses 30 to 45 (for lower/upper limit value setting) is detected, the
out-of-measurement-range flag signal (X4) is turned on, and "1" is stored at
the bit position in the buffer memory corresponding to the channel number.

(1) This area consists of 16 bits, as shown below:

b15 b14 b13 bi2 bl1 b10 bo b8 b7 b6 b5 b4 b3 b2 bt b0

CHs CH7 CHsé CHS CH4 CH3 CH2 CH1
L} 1 L} 1 ’ L} 1] 1
1

1 1 1 ' 5 1 ]
Address 3 [Upper, Lower|Upper, Lower|Upper,Lower|Upper, Lower Upper, Lowsr| Upper, Lower Upper, Lower Upper, Lower]

fimit | limit | limit , limit | limit | limit | limit | limit | dimit | fimit | limit | limit | limit, limit | limit | limit
valuelvalue value, value valuslvalus valuelvalue valuelvalue value. value value, value valuelvalue
\ ! 1 L] L] 1 I i 1
\/
Out-of-measurement-range flag
0: Normal
1: Out of range

(2) As soon as the set lower/upper limit value update instruction signal
(Y11) is turned on, the measurement range is checked.

(3) The flag is reset automatically when the detected temperature value
comes into the measurement range.

(4) Since the detected temperature value exceeds the measurement range
even when disconnection is detected, the same processing takes place.

3.7.6 Converted temperature value (buffer memory addresses 10to 17)

The temperature detected in each channel is linearized, converted into a coid
junction compensated temperature value, and stored in the buffer memory.

(1) The converted temperature value is "measured temperature x 10",

Thermo- Temperature Resolution Converted Temperature
couple Type | Measurement Range (°C) (°C) Value Range
K 0 to 1200 0.1 0 to 12000
E 0 to 800 0.1 0 to 8000
J 0 to 750 0.1 0 to 7500
T 0 to 350 0.1 0 to 3500
B 800 to 1700 0.3 8000 to 17000
R 300 to 1600 0.3 3000 to 16000
S 300 to 1600 0.3 3000 to 16000
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3.7.7 Scaling value (buffer memory addresses 20 to 27)

Converted temperature values are scaled to values between 0 and 2000
within the lower/upper limit value ranges set at buffer memory addresses 30
to 45.

(1) How to calculate a scaling value

Converted temperature value - Lower limit value x 2000

ling value = — mi
Scaling value {Upper Timit value - Lower limit value)

Example) Scaling of 100 °C (converted temperature value 1000)
when the set lower/upper limit value range of the measured
temperature of CH1 is 0 °C- 1200 °C {lower limit value: 0;
upper limit value: 12000)

: _1000-0 -
Scaling value =1500-0 x 2000 = 1666 ....

The figure at the
first decimal place
is rounded off.

~167

L—-—— Stored at buffer

memory address 20,

3.7.8 Lower/Upper limit values (buffer memory addresses 30 to 45)
Set the temperature measurement range (0.1 °C units) for each channei.

A value within the converted temperature value range of the thermocouple
set with the thermocouple selector switch is stored as the defauit.

(1) The lower/upper limit value setting ranges are as follows:

Thermocouple Default Lower/Up_per Limit
Type Value Setting Range

K 0 to 12000 -2000 to 12000
E 0 to 8000 -2000 to 8000
J 0 to 7500 -2000 to 7500
T 0 to 3500 -2000 to 3500
B 8000 to 17000 6000 to 17000
R 3000 to 16000 0 to 16000

S 3000 to 16000 0 to 16000

A value outside the above ranges will result in an error. At the same
time, the error flag signal (X2) will be turned on, and the error code of
the lower/upper limit value error will be stored at buffer memory address
1. (For error codes, refer to Section 6.1.)

(2) By turning on the set lower/upper limit value update instruction signal
(Y11) after setting the lower and upper limit values, the measured
temperature is scaled according to the set lower and upper limit values.
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3.7.9 A/D conversion completion flag (buffer memory address 28) )
The A/D conversion status in each channel is stored.

The A/D conversion completion flag changes to "1" when a digitally converted
value is stored in the buffer memory.

(1) The A/D conversion completion flag changes in response to switching
between A/D conversion enabled and disabled statuses.

(a) When switching from A/D conversion disabled to enabled

After sampling of the enabled channels is completed and the digi-
tally converted values are stored in the buffer memory, the flag
changes from "0" to "1".

(b) When switching from A/D conversion enabled to disabled

The flag of A/D conversion disabled channels changes from "1" to
”0".

(2) An A/D conversion completion channel is assigned to each channel.

bis L b8 b7 b6 b5 b4 b3 b2 bt bO

AddressZBl l I ‘CHBlCH7]CH6[CH5ICH4ICHSICHZICM'
AN

Invalid A/D conversion completion flag

{ 1: A/D conversion completed

0: A/D conversion uncompleted

3-13
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4. SETTINGS AND PROCEDURES BEFORE OPERATION
4.1 Procedure before Operation

This section outlines the settings and procedure before starting operation of
the A1S68TD.

[ Start T

Selecting a thermocople. ]

Select a suitable thermocouple type for the temperature measure- | " Refer to Section 4.3.

ment range, and set it with the thermocouple selector switch.

Installing the module
Install the A1S68TD on the main base unit.

Wiring [
Connect the wiring between the A1S68TD and the thermocouple

........ Refer to Section 4.4.

Programming and debugging

Create a write/read program for writing and reading data between | ™™ Refer to Chapter 5.

the PLC CPU and the A1S68TD.

[ End 1
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4.2 Cautions on Handling )
This section gives the cautions on handling the A1S68TD.

(1) The case and terminal block of the A1S68TD are made of resin. Do not
drop the module or subject it to shock.

(2) Do not remove the printed circuit board from the module. This could
cause failure.

(3) During wiring, take all possible measures to prevent wire scraps or
foreign matter from entering the module. If anything enters the module,
remove it completely.

(4) Tighten the module mounting screws and the terminal screws to the
torques specified in the following table:

Screw Tightening Torque Range
I/O terminal block terminal screw (M3.5 screw) 59 10 88N-cm
1/Q terminal block mounting screw (M4 screw) 78t0 118N-cm
Module mounting screw (M4 screw) 78t 118 N-cm

(5) Install the module on the base unit by engaging the module fixing
projection in the module fixing hole in the base unit and tightening the
module mounting screws. To remove the module from the base unit,
unscrew the module mounting screw, then disengage the module fixing
projection from the module fixing hole. (Refer to Figure 4.1.)

(6) When removing the side panel mounted on the left side of the module,
follow the instructions in Figure 4.2.

Module

mounting screw
/
2

Base unit

") <2 Front
Side

panel

Flat-bladed [
screwdriver Pushing the
screwdriver into
the gap, lift and
’ remove the side
Moddule fixing Module fixing
hole projection
Figure 4.1 Figure 4.2
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43 Nomenclature )
This section gives the names of the parts of the A1S68TD.
A1S68TD
(1) —1— RUNT
|| HEERREER | | ;
CH1+ __E
@ —-f = %E
[ Moy
3 = @
+C[+ A
i O
g ] =
oI+ |la =
H gl SE @_
aF —Q
(g) g‘[:_
N FG) =|— L
No. A'::Taer:::e Description
(1) | RUNLED Displays the operation status of the A1S68TD.

RUN

On
Flash

Off

: Normal operation
: Switch setting error, write disabled error, set lower/upper limit value
error, disconnection detection, etc. Refer to Section 6.2 for details.

: § V power cut, watchdog timer error

(2

Thermocouple
selector switch

geaRe

Used to set the thermocouple type for CH1 to CH4 and CH5 to CHS,

respectively.

Setting for CH1 to CH4 Setting for CH5 to CH8
SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | Sws
K OFF OFF
OFF OFF
§ E OFF ON OFF ON
ol J on  °FF oN OFF
Q.
1K OFF on  |CFF oN
(=]
Els OFF OFF
2 OFF OFF
R ON ON ON ON
s ON |OFF ON |OFF

()

Pt100 resistance
temperature sensor

The resistance temperature sensor for measuring the terminal block
temperature (attached to the module.)
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44 Cautions on Wiring

This section gives cautions on wiring, and a wiring example for the module.

4.4.1 Cautions on wiring

To establish a highly reliable system by making the best use of the A1S68TD
functions, external wiring that is not susceptible to the effects of noise is
required.

The cautions on external wiring are presented below.

(1) Use a separate cables for the AC input current and external input signals
to the A1S68TD. This can prevent the effects of surge or induction of
the AC input current.

(2) Keep the thermocouple at least 10 cm away from the main circuit and
AC control circuit wiring.

Provide sufficient space between the thermocouple and circuits that
generate high harmonics, such as high-voltage wires and inverter main
load circuits: otherwise, the thermocouple will be aftected by noise,
surge or induction.

(3) Generally, ground the shielded wire or shielded cable at one point on
the PLCCPU. However, depending on the external noise level, it may
be advisable to ground it at an external location.

4.4.2 Wiring example for the module

This section shows a wiring example for the A1S68TD for thermocouple
input.

RTD

+ Input
- amplifier

pt 100

L

> . —1 Input Trans-
Q‘Ft‘l' — | Fiter L amplifier [ former

] ] t Filter || Input 1™ Trans-

1 amplifier 1 former
A I@j—

*1 Use a shielded compensating conductor for the cable.
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45 Maintenance and Inspection

The A1S68TD does not require any special inspections. However, to keep
the system in the best condition, inspect it in accordance with the check
points in the CPU User's Manual.
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5. PROGRAMMING

This chapter describes the programming procedure an& the basic read/write
program, and gives program examples.

Refer to Section 3.7 for details on the buffer memory, and the ACPU Pro-
gramming Manual for details on instructions.

5.1 Programming

Follow the procedure below to create a program for temperature-digital
conversion for the A1S68TD.

Start

Inital setting |

Set the initial data, including A/D conversion enabled
and lower and upper limit values.

Reading digitally converted temperature values [

Read digitally converted values and scaling values.

End

POINT

During the various processes of a special function module, access from PLC
CPU will have priority. Accordingly, access from the PLC CPU to the buffer
memory of the special function module will not only delay the scan time of
the PLC CPV, it will also delay the processing of the special function module.
Only use the FROM/TO and other such instructions to access the buffer
memory from the PLC CPU when necessary.




5. PROGRAMMING

MELSEC-A

5.2 Basic Read/Write Program

(1) Reading from the A1S68TD ..... FROM, FROMP, DFRO and DFROP
instructions

(Format)
FROM
instruction D/A )
execution  conversion
condition READY
——1 I———l HFROMPJ n1 [ n2 I D l n3
Symbol Description Usable Devices
n The first two digits of the first I/O number allocated to the K, H
A1868TD expressed as a 3-digit hexadecimal number
n2 The first address in the buffer memory in which the data K, H
is stored
The first device number of the devices in which the read
D data is stored T.C,D.W,R
n3 The number of words of read data K, H
(Example)

When the A1S68TD is allocated to 1/0 devices X30 to 4F and Y30 to 4F
and one word is to be read from address 10 in the buffer memory to D0

FROM ~
instruction
execution

condition X31
H —] |—{rrowe| H8 T k10 [ b0 [ ki '-———-|

{2) Writing to the A1S68TD ..... TO, TOP, DTO and DTOP instructions

(Format)

TO instruction D/A
execution conversion

condition READY
| {Top [ [m2 [ 5 [ m }—
Symbol : Description Usable Device
1 The first two digits of the first I/O number allocated to the K, H
A1868TD expressed as a 3-digit hexadecimal number
n2 The first address of the buffer memory in which data will K, H
be stored
The number or constant of the first device storing the
S data to be written T.C,D,W,R,KH
n3 The number of words of data to be written K, H

(Example)

When the A1S68TD is allocated to I/0O devices X60 to 7F and Y60 to F7
and 1 is to be written to address 0 in the buffer memory

TO instruction
exocution

condition X861
HHHT@P] He | ko | k1 | K1]—————«}
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5.3 Example of a program for reading initial settings and digital output values

This example shows a program for reading digitally converted temperature
values and scaling values in channels 1 and 6.

The lower and upper limits of channel 1 are 100 (10 °C) and 2000 (200 °C),
respectively. For channel 6, the defaults are set as the lower and upper limit
values.

[Conditions of the example program]

(1) System configuration

Power | ais | AIses | Alsxat | Alsy4t

supply
unit CPU ™D

X/Y00 X20 Y40
to to to ] 110 numbers
XIY1F X3F Y5F

(2) Description of initial settings

(a) A/D conversion enabled channel
..... Channels 1 and 6

(b) Channel whose lower and upper limit values are change
..... Channel 1 Set lower limit value = 100 {10 °C)
Set upper limit value = 2000 200 °C)

(3) Devices used by the user

(a) Initial setting input instruction signal
..... X20 (specification of channel(s) for which A/D
conversion is enabled)
X21 (lower/upper limit value change instruction)

(b) Error code, error flag register ..... D1 to D3
(c) Errorreset instruction ... X24

(d) Converted temperature value storage register
..... D10 to D17 (channeis 1 to 8)

(e) Scaling value storage register ..... D20 to D27 (channeils 1 to 8)
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fProgramming procedure ]

X0020 - PH K H K ] )
Ak { 70 o000 0 0021 1 - Specy AD comversion ensbled for
[olol1]ofolofo]1]
X0021  X0001 P K CH CH CH CH CH CH CH CH
=1 !? [ Mov 100 pasp Jq &7 & 5 ¢ 8 21
Initial settings, including
A/D conversion P K
enabled/disabled and || - [ Mov 2000 ba1 H p Channeld
set lower and upper Lower limit value: 100 (10 °C)
limit values Upper limit value: 2000 (200 °C)
PH K K
- {to ooo0 30 D30 2 H
N- { ser Yoo11 H i:{rl\?&eorn/Uppe( limit value change
_xr (i r h ) A Th cade, the disconnect
f { FROM 0000 1 D1 3 H- : ee(g’nrfhgznfd 2 disconnection
out-of-measurement-range flag are stored
- inD110 D3.
Reading error code and X0003
error flag ali (Y0407,
X0004
1 X0024
r Error reset | i} (Y0012y-. Error reset
xo$oo xi)om H K K
- — I X?902 I FROM 0000 10 D10 8}‘ ... The converted terperature values of
Reading digital output L L channels 1 to 8 are stored in D10 to D17,
value of A/D conversion ——
completion channel H K K i
— L [rroM 0000 20 D20 8- ::; eﬁlr&;alt:es;; channels 110 8 are

L End ]
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6. TROUBLESHOOTING

This chapter describes errors which may occur when the A1S68TD is used,
and troubleshooting.

6.1 Error Code List

When an error occurs during writing of data from the PLC CPU to the A1S68TD
(the RUN LED flashes), one of the following error codes will be stored at
address 1 in the buffer memory of the A1S68TD.

Error Code Cause Corrective Action
102 » Data is written to the read-only area + Correct the part of the
H (addresses 1 to 3, 10 to 17, 20 to 28). read-only area to which
data is written.
113 » The setting of the thermocouple + Set the thermocouple
(134 selector switch is incorrect. - selector switch correctly.

[ ] represents the group of the set
channel (1 or 2).

1: CH1 to CH4
2: CH5 to CH8
» The set lower and upper limit values are | o Set correct lower and
21 n out of the measurable temperature _ upper limit values.
range specified for the thermocouple The A1S68TD rewrites ]
(1 used. the incorrect lower and
(1): The channel number (1 to 8) in upper limit values with
which the error occurred the previous correct
(2): Lower or upper limit value error ones, and continues
0: Lower limit value error processing
1: Upper limit value error inaccordance with these
original lower and upper
L limit values. _

(1) Iftwo or more errors occur, the error code of the first error will be stored,
and the subsequent ones will be ignored.

(2) The error code can be reset by turning on the error code reset signal
Y12.
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6.2 When the "RUN" LED of the A1S68TD Flashes or Remains OFF
(1) When the RUN LED fiashes

Check Point

Corrective Action

is data out of the set range written,
or is data written to an area to
which data cannot be written?

Confirm the cause of the error by referring to the
error code list in Section 6.1, and correct the
sequence program accordingly.

Is the setting of the thermocouple
selector switch incorrect?

Refer to Section 4.3, and set the switch correctly.

Is the disconnection detection flag
(X3) turned on?

Take appropriate corrective action by referring
to Section 6.4.

2) When the RUN LED remains off

Check Point

Corrective Action

Is the 5 VDC power supblied?

Check the power supply.
Install the module on the base unit securely.

Is the watchdog timer error flag (X0)
turned on?

Take corrective action by referring to Section

R'eéet the PLC CPU, or turn on the power to the
module again.

6.3 When the A/D Conversion READY Flag (X1) is not Turned ON

Check Point

Corrective Action

Has a watchdog timer error (X0)
occurred?

Take corrective action by referring to Section
6.3.

Has a PLC CPU error occurred?

Take corrective action by referring to the user's
manual for the PLC CPU used.

Have the channels to be used been
specified in the A/D conversion
enabled area after the power was
turned on or the PLC CPU was reset?

Specify the channels to be used in the A/D
conversion enabled area by referring to Section
3.7.2.

6.4 When the Disconnection Detection Flag (X3) is ON

Check Point

Corrective Action

Is A/D conversion enabled set for a
channe! to which no thermocouple is
connected?

Write the correct value in the A/D conversion
enabled/disabled setting area.

Is there any loose connection in the
wiring between the thermocouple,
compensating conductor, and
A1868TD?

Retighten the screws securely.

Does the conductivity check result
prove that the compensating
conductor is disconnected?

Replace the compensating conductor with a new
one.

Does the conductivity check resuit
prove that the thermocouple is
disconnected?

Replace the thermocouple with a new one.
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6.5 When the PLC CPU cannot Read Temperature Conversion Values or Scaling Values
Normally

Check Point Corrective Action

Is A/D conversion enabled set for Set A/D conversion enabled.
the channels used? .

Is the RUN LED flashing or off? Take appropriate corrective action by referring
: to Section 6.2,

Is the RUN LED of the PLC CPU
flashing or oft? Check the details of the error by referring to the

Is the ERROR LED of the PLC CPU user's manual for the PLC CPU used.
flashing or on?

Is P1100 disconnected or detached? | Reconnect the Pt100 properly, or replace it with
a new one.




APPENDICES

APPENDICES
APPENDIX 1 NORMAL LIMITS AND SUPERHEATED OPERATING LIMITS
JIS C1602-1981
Previous
Matorial | Symbol wni';?)"’{:::n}‘:te, NormaLimit oi’:?:t(f‘.a;)"if.:n

B — 0.50 1500 1700

R 0.50 1400 1600

s
0.65 650 850
1.00 750 950

K CA 1,60 850 1050
2.30 900 1100
3.20 1000 1200
0.65 450 500
1.00 500 550

E CRC 1.60 550 650
2.30 600 750
3.20 700 800
0.65 400 500
1.00 450 550

d IC 1.60 500 650
2.30 550 750
3.20 600 750
0.32 200 250

T oo 0.65 200 250
1,00 250 300
1,60 300 350

Note: The normal limit means the temperature limit at which the thermocouple can be
used continuously in air.
The superheated operating limit means the temperature limit at which the
thermocouple can be used for a short period of time if it becomes necessary.

APP — 1
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APPENDIX 2 TOLERANCES ON TEMPERATURE

JIS C1602-1981
g;::s:ll Psreyer\:g:‘s Measured Temperature Class Tolerance
(Reference)

B — 600 °C or over, below 1700 °C Class 0.5 +4 °C or + 0.5% of the measured temperature

: 0 °C or over, below 1600 °C Class 0.25 +1.5 °C or £0.25% of the measured temperature
0 °C or over, below 1000 °C Class 0.4 11.5 °C or £0.4% of the measured temperature

K CA 0 °C or over, below 1200 °C Class 0.76 | +2.5 °C or +0.75% of the measured temperature
-200 °C or over, below 0 °C Class 1.5 12.5 °C or £1.5% of the measured temperature
0 °C or over, below 800 °C Class 0.4 +1.5 °C or £0.4% of the measured temperature

E CRC 0 °C or over, below 800 °C Class 0.75 +2.5 °C or £0.75% of the measured temperature
-200 °C or over, below 0 °C Class 1.5 +2.5 °C or +1.5% of the measured temperature

J c 0 °C or over, below 750 °C Class 0.4 +1.5 °C or £0.4% of the measured temperature
0 °C or over, below 750 °C Class 0.75 12.5 °C or +0.75% of the measured temperature
0 °C or over, below 350 °C Class 0.4 10.5 °C or £0.4% of the measured temperature

T cc 0 °C or over, below 350 °C Class 0.75 11 °C or £0.75% of the measured temperature
-200 °C or over, below 0 °C Class 1.5 +1 °C or £1.5% of the measured temperature

Note: The tolerance means the permissible maximum limit calculated by subtracting the
temperature of the temperature-measuring contact from the temperature obtained by
converting the thermoslectromotive force in accordance with the standard
thermoelectromotive force table.

Adopt a °C value or a percentage value as the tolerance, whichever is larger.

APP -2
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APPENDIX 3 THERMOELECTROMOTIVE FORCE TABLE

3.1 Standard Thermoelectromotive Force of B Type B Type
JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Tem?fcl')alture o 1 2 3 4 5 6 7 8 9 Tem;()%r)ature
0 0 r 0 4 3 1 A A 2 2 0
10 2 2 2 2 2 2 2 2 3 3 10
20 3 3 3 3 3 2 2 2 2 2 20
30 2 2 2 2 2 1 A -1 4 1 30
40 0 0 0 0 0 1 1 1 2 2 40
50 2 3 3 3 4 4 4 5 5 6 50
60 6 7 7 8 8 9 9 10 10 11 60
70 11 12 12 18 14 14 15 15 16 17 70
80 17 18 19 20 20 21 22 22 23 24 80
90 25 26 26 27 28 20 30 34 31 32 90
100 33 34 3 8 87 38 39 40 41 42 100
110 43 44 45 46 47 48 49 50 51 52 110
120 53 55 56 57 58 59 60 62 63 64 120
130 65 66 68 69 70 71 73 74 75 77 130
140 78 79 8 g2 83 8 8 88 8 91 140
150 92 e3 95 9 98 99 10 102 104 106 150
160 107 109 110 112 113 115 117 118 120 122 160
170 123 125 127 128 130 182 133 135 187 139 170
180 140 142 144 146 148 149 151 153 155 157 180
190 159 161 163 164 166 168 170 172 174 176 190
200 178 180 182 184 186 188 190 192 194 197 200
210 199 201 208 205 207 209 211 214 216 218 210
220 220 222 225 227 229 231 234 236 238 240 220
230 243 245 247 250 252 264 257 250 262 264 230
240 266 269 271 274 276 279 281 284 286 289 240
250 201 204 206 209 301 304 307 309 312 314 250
260 317 320 822 325 328 830 333 336 338 341 260
270 | 344 347 349 352 355 358 360 363 366 369 270
280 | 372 375 377 380 383 386 389 392 895 398 280
290 401 404 406 409 412 415 418 421 424 427 290
300 431 434 437 440 443 446 440 452 4556 458 300
310 462 465 468 471 474 477 481 484 487 490 310
320 494 497 500 503 507 510 513 517 520 523 320
330 527 530 533 537 540 544 547 550 554 557 330
340 561 564 568 571 575 578 582 585 589 592 340
350 506 599 603 606 610 614 617 621 625 628 350
360 632 636 639 643 647 650 654 658 661 665 360
370 669 673 677 680 684 688 692 696 699 703 370
380 707 711 715 719 723 727 730 734 738 742 380
390 746 750 754 758 762 766 770 774 778 782 390
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B Type
JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, |IEC 584-1-1977) Units: pV
Tem;(:»(}eg;nure 0 1 2 3 4 5 6 7 8 9 Tem;(>°ec;)ature
400 786 790 794 799 803 807 811 815 819 823 400
410 827 832 836 840 844 848 853 857 861 865 410
420 870 874 878 882 887 891 895 900 904 908 420
430 913 917 921 926 930 935 939 943 948 952 430
440 957 961 966 970 975 979 984 988 993 997 440
450 1002 1006 1011 1015 1020 1025 1029 1034 1039 1043 450
460 1048 1052 1057 1062 1066 1071 1076 1081 1085 1090 460
470 1095 1100 1104 1109 1114 1119 1123 1128 1133 1138 470
480 1143 1148 1152 1157 1162 1167 1172 1177 1182 1187 480
490 1192 1197 1202 1206 1211 1216 1221 1226 1231 1236 490
500 1241 1246 1252 1257 1262 1267 1272 1277 1282 1287 500
510 1292 1297 1303 1308 1313 1318 1323 1328 1334 1339 510
520 1344 1349 1354 1360 1365 1370 1375 1381 1386 1391 520
530 1397 1402 1407 1413 1418 1423 1429 1434 1439 1445 530
540 1450 1456 1461 1467 1472 1477 1483 1488 1494 1499 540
550 1505 1510 1516 1521 1527 1532 1538 1544 1549 1555 550
560 1560 1566 1571 1577 1583 1588 1594 1600 1605 1611 560
570 1617 1622 1628 1634 1639 1845 1651 1657 1662 1668 570
580 1674 1680 1685 1691 1697 1703 1709 1715 1720 1726 580
590 1732 1738 1744 1750 1756 1762 1767 1773 1779 1785 590
600 1791 1797 1803 1809 1815 1821 1827 1833 1839 1845 600
610 1851 1857 1863 1869 1875 1882 1888 1894 1900 1906 610
620 1912 1918 1924 1931 1937 1943 1949 1955 1961 1968 620
630 1974 1980 1986 1993 1999 2005 2011 2018 2024 2030 630
640 2036 2043 2049 2055 2062 2068 2074 2081 2087 2094 640
650 2100 2106 2113 2119 2126 2132 2139 2145 2151 2158 650
660 2164 2171 2177 2184 2190 2197 2203 2210 2216 2223 660
670 2230 2236 2243 2249 2256 2263 2269 2276 2282 2289 670
680 2296 2302 2309 2316 2322 2329 2336 2343 2349 2356 680
690 2363 2369 2376 2383 2390 2396 2403 2410 2417 2424 690
700 2430 2437 2444 2451 2458 2465 2472 2478 2485 2492 700
710 2499 2506 2513 2520 2527 2534 2541 2548 2555 2562 710
720 2569 2576 2583 2590 2597 2604 2611 2618 2625 2632 720
730 2639 2646 2653 2660 2667 2674 2682 2689 2696 2703 730
740 2710 2717 2724 2732 2739 2746 2753 2760 2768 2775 740
750 2782 2789 2797 2804 2811 2818 2826 2833 2840 2848 750
760 2855 2862 2869 2877 2884 2892 2899 2906 2914 2921 760
770 2928 2936 2943 2951 2958 2966 2973 2980 2988 2995 770
780 3003 3010 3018 3025 3033 3040 3048 3055 3063 3070 780
790 3078 3086 3093 3101 3108 3116 3124 3131 3139 3146 790
800 3154 3162 3169 3177 3185 3192 3200 3208 3215 3223 800
810 3231 3239 3248 3254 3262 3269 3277 3285 3293 3301 810
820 3308 3316 3324 3332 3340 3347 3355 3363 3371 3379 820
830 3387 3395 3402 3410 3418 3426 3434 3442 3450 3458 830
840 3466 3474 3482 3490 3498 3506 3514 3522 3530 3538 840
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APPENDICES

B Type
JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Tem?oecr)ature 0 1 > 3 4 5 6 7 8 9 Tem;()oeé;!ture

850 3546 3554 3562 3570 3578 3586 3594 3602 3610 3618 850
860 3626 3634 3643 3651 3659 3667 3675 3683 3691 3700 860
870 3708 3716 3724 3732 3741 3749 3757 3765 3773 3782 870
880 3790 3798 3806 3815 3823 3831 3840 3848 3856 3865 880
890 3873 3881 3890 3898 3906 3915 3923 3931 3940 3948 890
900 3957 3965 3973 3982 3990 3999 4007 4016 4024 4032 900
910 4041 4049 4058 4066 4075 4083 4092 4100 4109 4117 810
920 4126 4135 4143 4152 4160 4169 4177 4186 4195 4203 820
930 4212 4220 4229 4238 4246 4255 4264 4272 4281 4290 930
940 4298 4307 4316 4325 4333 4342 4351 4359 4368 4377 940
950 4386 4394 4403 4412 4421 4430 4438 4447 4456 4465 950
960 4474 4483 4491 4500 4509 4518 4527 4536 4545 4553 960
970 4562 4571 4580 4589 4598 4607 4616 4625 4634 4643 970
980 4652 4661 4670 4679 4688 4697 4706 4715 4724 4733 980
990 4742 4751 4760 4769 4778 4787 4796 4805 4814 4824 990
1000 4833 4842 4851 4860 4869 4878 4887 4897 4906 4915 1000
1010 4924 4933 4942 4952 4961 4970 4979 4989 4998 5007 1010
1020 5016 5025 5035 5044 5053 5063 5072 5081 5090 5100 1020
1030 5109 5118 5128 5137 5146 5156 5165 5174 5184 5193 1030
1040 5202 5212 5221 5231 5240 5249 5259 5268 5278 5287 1040
1050 5297 5306 5316 5325 5334 5344 5353 5363 5372 5382 1050
1060 5391 5401 5410 5420 5429 5439 5449 5458 5468 5477 1060
1070 5487 5496 5506 5516 5525 5535 5544 5554 5564 5573 1070
1080 5583 5593 5602 5612 5621 5631 5641 5651 5660 5670 1080
1090 5680 5689 5699 5709 5718 5728 5738 5748 5757 5767 1090
1100 5777 5787 5796 5806 5816 5826 5836 5845 5855 5865 1100
1110 5875 5885 5895 5904 5914 5924 5934 5944 5954 5964 1110
1120 5973 5983 5993 6003 6013 6023 6033 6043 6053 6063 1120
1130 6073 6083 6093 6102 6112 6122 6132 6142 6152 6162 1130
1140 6172 6182 6192 6202 6212 6223 6233 6243 6253 6263 1140
1150 6273 6283 6293 6303 6313 6323 6333 6343 6353 6364 1150
1160 6374 6384 6394 6404 6414 6424 6435 6445 6455 6465 1160
1170 6475 6485 6496 6506 6516 6526 6536 6547 6557 6567 1170
1180 6577 6588 6598 6608 6618 6629 6639 6649 6659 6670 1180
1190 6680 6680 6701 6711 6721 6732 6742 6752 6763 6773 11980
1200 6783 6794 6804 6814 6825 6835 6846 6856 6866 6877 1200
1210 6887 6898 6908 6918 6929 6939 6950 6960 6971 6981 1210
1220 6991 7002 7012 7023 7033 7044 7054 7065 7075 7086 1220
1230 7096 7107 7117 7128 7138 7149 7159 7170 7181 7191 1230
1240 7202 7212 7223 7233 7244 7255 7265 7276 7286 7297 1240
1250 7308 7318 7329 7339 7350 7361 7371 7382 7393 7403 : 1250
1260 7414 7425 7435 7446 7457 7467 7478 7489 7500 7510 1260
1270 7521 7532 7542 7553 7564 7575 7585 7596 7607 7618 1270
1280 7628 7639 7650 7661 7671 7682 7693 7704 7715 7725 1280
1290 7736 7747 7758 7769 7780 7790 780t 7812 7823 7834 1290
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APPENDICES

MELSEC-A
B Type
JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN |EC 584-1, IEC 584-1-1977) Units: pV
Tam;(:fé)ature o 1 2 a 4 5 6 7 8 ° Tem?co(;;nure
1300 7845 7855 7866 7877 7888 7899 7910 7921 7932 7943 1300
1310 7953 7964 7975 7986 7997 8008 8019 8030 8041 8052 1310
1320 8063 8074 8085 8096 8107 8118 8128 8139 8150 8161 1320
1330 8172 8183 8194 8205 8216 8227 8238 8249 8261 8272 1330
1340 8283 8294 8305 8316 8327 8338 8349 8360 8371 8382 1340
1350 8393 8404 8415 8426 8437 8449 8460 8471 8482 8493 1350
1360 8504 8515 8526 8538 8549 8560 8571 8582 8593 8604 1360
1370 8616 8627 8638 8649 8660 8671 8683 8694 8705 8716 1370
1380 8727 8738 8750 8761 8772 8783 8795 8806 8817 8828 1380
1390 8839 8851 8862 8873 8884 8896 8907 8918 8929 8941 1390
1400 8952 8963 8974 8986 8997 9008 9020 9031 9042 9053 1400
1410 9065 9076 9087 9099 9110 9121 9133 9144 9155 9167 1410
1420 9178 9189 9201 9212 9223 9235 9246 9257 9269 9280 1420
1430 9291 9303 9314 9326 9337 9348 9360 9371 9382 9394 1430
1440 9405 9417 9428 9439 9451 9462 9474 9485 9497 9508 1440
1450 9519 9531 9542 9554 9565 9577 9588 9599 9611 9622 1450
1460 9634 9645 9657 9668 9680 9691 9703 9714 9726 9737 1460
1470 9748 9760 9771 9783 9794 9806 9817 9829 9840 9852 1470
1480 9863 9875 0886 9898 9909 9921 9933 9944 9956 9967 1480
1490 9979 9990 10002 10013 10025 10036 10048 10059 10071 10082 1490
1500 10094 10106 10117 10129 10140 10152 10163 10175 10187 10198 1500
1510 10210 10221 10233 10244 10256 10268 10279 10291 10302 10314 1510
1520 10325 10337 10349 10360 10372 10383 10395 10407 10418 10430 1520
1530 10441 10453 10465 10476 10488 10500 10511 10523 10534 10546 1630
1540 10558 10569 10581 10593 10604 10616 10627 10839 10651 10662 1540
1550 10674 10686 10697 10709 10721 10732 10744 10756 10767 10779 1550
1560 10790 10802 10814 10825 10837 10848 10860 10872 10884 10895 1560
1570 10907 10918 10930 10942 10954 10965 10977 10989 11000 11012 1570
1580 11024 11035 11047 11059 11070 11082 11094 11105 11117 11129 1580
1590 11141 11152 11164 11176 11187 11199 11211 11222 11234 11246 1590
1600 11257 11269 11281 11292 11304 11316 11328 11339 11351 11363 1600
1610 11374 11386 11398 11409 11421 11433 11444 11456 11468 11480 1610
1620 11491 11503 11515 11526 11538 11550 11561 11573 11585 11597 1620
1630 11608 11620 11632 11643 11655 11667 11678 11690 11702 11714 1630
1640 11725 11737 11749 11760 11772 11784 11795 11807 11819 11830 1640
1650 11842 11854 11866 11877 11888 11901 11912 11924 11936 11947 1650
1660 11859 11971 11983 11994 12006 12018 12029 12041 12053 12064 1660
1670 12076 12088 12099 12111 12123 12134 12146 12158 12170 12181 1670
1680 12183 12205 12216 12228 12240 12251 12263 12275 12286 12298 1680
1690 12310 12321 12333 12345 12356 12368 12380 128391 12403 12415 1690
1700 12426 12438 12450 12461 12473 12485 12496 12508 12520 12531 1700
1710 12543 12555 12566 12578 12590 12601 12613 12624 12636 12648 1710
1720 12659 12671 12683 12694 12706 12718 12729 12741 12752 12764 1720
1730 12776 12787 12799 12811 12822 12834 12845 12857 12869 12880 1730
1740 12892 12903 12915 12927 12938 12950 12961 12973 12985 12996 1740
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B Type
JIS C 1602-1981 (conforms to ANSI MC 96,1-1982, BS4937-1981, DIN |IEC 584-1, |EC 584-1-1977) Units: pV
Temperature Temperature
o 0 1 2 3 4 5 6 7 8 9
c) C)
1750 13008 13019 13031 13043 13054 13066 13077 13089 13100 13112 1750
1760 13124 13135 13147 13158 13170 13181 13193 13204 13216 13228 1760
1770 13239 13251 13262 13274 13285 13297 13308 13320 13331 13343 1770
1780 13354 13366 13378 13389 13401 13412 13424 13435 13447 13458 1780
1790 13470 13481 13493 13504 13516 13527 13538 13550 13562 13573 1790
1800 13585 13596 13607 13619 13630 13642 13653 13665 13676 13688 1800
1810 13699 13711 13722 13733 13745 13756 13768 13779 13791 13802 1810
1820 13814 1820

The temperature of the reference contact is assumed to be 0 °C here.

If the temperature of the reference contact is 20 °C, subtract 3 pV from
the value in the above table.
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R Type
3.2 Standard Thermoelectromotive Force of R Type
JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Tem?fé;ature 0 1 .2 .3 4 5 6 7 .8 9 Tem;zoeé;nure
-50 -226 -50
-40 -188  -192  -196  -200 -204 -207 211  -215  -219  -223 -40
-30 -145  -150  -154  -158  -163  -167  -171  -175  -180  -184 -30
-20 -100  -105  -109  -114 119 -123  -128  -132  -137  -141 -20
-10 -51 -56 -61 -66 -71 -76 -81 -86 -91 -95 -10
0 0 -5 -11 -16 21 -26 -31 -36 -41 -46 0
Tem;()fé)e:ture 0 1 2 3 4 5 6 7 8 9 Tem;()%r)ature
0 0 5 11 16 21 27 32 38 43 49 0
10 54 60 65 71 77 82 88 94 100 105 10
20 111 117 123 129 135 141 147 152 158 165 20
30 171 177 183 189 195 201 207 214 220 226 30
40 232 239 245 251 258 264 271 277 283 290 40
50 296 303 310 316 323 329 336 343 349 356 50
60 363 369 376 383 390 397 403 410 417 424 60
70 431 438 445 452 459 486 473 480 487 494 70
80 501 508 515 523 530 537 544 552 559 566 80
90 573 581 588 595 603 610 617 625 632 640 90
100 647 655 662 670 677 685 692 700 708 715 100
110 723 730 738 746 754 761 769 777 784 792 110
120 800 808 816 824 831 839 847 855 863 871 120
130 879 887 895 903 911 919 927 935 943 951 130
140 959 967 975 983 992 1000 1008 1016 1024 1032 140
150 1041 1049 1057 1065 1074 1082 1090 1099 1107 1115 150
160 1124 1132 1140 1149 1157 1166 1174 1183 1191 1200 160
170 1208 1217 1225 1234 1242 1251 1259 1268 1276 1285 170
180 1204 1302 1311 1319 1328 1337 1345 1354 1363 1372 180
190 1380 1389 1398 1407 1415 1424 1433 1442 1450 1459 190
200 1468 1477 1486 1495 1504 1512 1521 1530 1539 1548 200
210 1857 1566 1575 1584 1593 1602 1611 1620 1629 1638 210
220 1647 1656 1665 1674 1683 16892 1702 1711 1720 1729 220
230 1738 1747 1756 1766 1775 1784 1793 1802 1812 1821 230
240 1830 1839 1849 1858 1867 1876 1886 1895 1904 1914 240
250 1823 1932 1942 1951 1960 1970 1979 1988 1998 2007 250
260 2017 2026 2036 2045 2054 2084 2073 2083 2092 2102 260
270 2111 2121 2130 2140 2149 2159 2169 2178 2188 2197 270
280 2207 2216 2226 2236 2245 2255 2264 2274 2284 2203 280
290 2303 2313 2322 2332 2342 2351 2361 2371 2381 2390 290
300 2400 2410 2420 2420 2439 2449 2459 2468 2478 2488 300
310 2498 2508 2817 2527 2837 2547 2557 2567 2577 2586 310
320 2506 2606 2616 2626 2636 2646 2656 2666 2676 2685 320
330 2685 2705 2715 2725 2735 2745 2755 2765 2775 2785 330
340 2795 2805 2815 2825 2835 2845 2855 2866 2876 2886 340
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R Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Tem;()ceé;ature 0 1 2 3 4 s 6 7 8 9 Tem;(>°eé')ature
350 2896 2906 2916 2926 2936 2946 2956 2966 2977 2987 350
360 2997 3007 3017 3027 3037 3048 3058 3068 3078 3088 360
370 3099 3108 3119 3129 3139 3150 3160 3170 3180 3191 370
380 3201 3211 3221 3232 3242 3252 3263 3273 3283 3293 380
390 3304 3314 3324 3335 3345 3355 3366 3376 3386 3397 390
400 3407 3418 3428 3438 3449 3459 3470 3480 3490 3501 400
410 3511 3522 3532 3543 3553 3563 3574 3584 3595 3605 410
420 3616 3626 3637 3647 3658 3668 3679 3689 3700 3710 420
430 3721 3731 3742 3752 3763 3774 3784 3795 3805 3816 430
440 3826 3837 3848 3858 3869 3879 3890 3901 3911 3922 440
450 3933 3943 3954 3964 3975 3986 3996 4007 4018 4028 450
460 4039 4050 4061 4071 4082 4093 4103 4114 4125 4136 460
470 4146 4157 4168 4178 4189 4200 4211 4222 4232 4243 470
480 4254 4265 4275 4286 4297 4308 4319 4329 4340 4351 480
490 4362 4373 4384 4394 4405 4416 4427 4438 4449 4460 490
500 4471 4481 4492 4503 4514 4525 4536 4547 4558 4569 500
510 4580 4591 4601 4612 4623 4634 4645 4656 4667 4678 510
520 4689 4700 4711 4722 4733 4744 4755 4766 4777 4788 520
530 4799 4810 4821 4832 4843 4854 4865 4876 4888 4899 530
540 4910 4921 4032 4843 4954 4965 4976 4987 4998 5009 540
550 5021 5032 5043 5054 5065 5076 5087 5099 5110 5121 550
560 5132 5143 5154 5166 5177 5188 5199 5210 5221 5233 560
570 5244 5255 5266 5278 5289 5300 5311 5322 5334 5345 570
580 5356 5368 5379 5390 5401 5413 5424 5435 5446 5458 580
590 5469 5480 5492 5503 5514 5526 5537 5548 5560 5571 590
600 5582 5594 5605 5616 5628 5639 5650 5662 5673 5685 600
610 5696 5707 5719 5730 5742 5753 5764 5776 5787 5799 610
620 5810 5821 5833 5844 5856 5867 5879 5890 5902 5913 620
630 5925 5936 5948 5959 5971 5982 5994 6005 6017 6028 630
640 6040 6051 6063 6074 6086 6098 6109 6121 6132 6144 640
650 6155 6167 6179 6190 6202 6213 6225 6237 6248 6260 650
660 6272 6283 6295 6307 6318 6330 6342 6353 6365 6377 660
670 6388 6400 6412 6423 6435 6447 6458 6470 6482 6494 670
680 6505 6517 6529 6541 6552 6564 6576 6588 6599 6611 680
690 6623 6635 6647 6658 6670 6682 6694 6706 6718 6729 690
700 6741 6753 6765 6777 6789 6800 6812 6824 6836 6848 700
710 6860 6872 6884 6895 6907 6919 6931 6943 6955 6987 710
720 6979 6991 7003 7015 7027 7039 7051 7063 7074 7086 720
730 7098 7110 7122 7134 7146 7158 7170 7182 7194 7206 730
740 7218 7231 7243 7255 7267 7279 7291 7303 7315 7327 740
750 7339 7351 7363 7375 7387 7399 7412 7424 7436 7448 750
760 7460 7472 7484 7496 7509 7521 7533 7545 7557 7569 760
770 7582 7594 7606 7618 7630 7642 7655 7667 7679 7691 770
780 7703 7716 7728 7740 7752 7765 7777 7789 7801 7814 780
790 7826 7838 7850 7863 7875 7887 7900 7912 7924 7937 790
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R Type

JIS C 1602-1981 (conforms to ANS!| MC 96.1-1982, BS4937-1981, DIN IEC 584-1, |IEC 584-1-1977) Units: pV
Tam;()oeé;\ture o 1 2 3 a 5 6 7 8 9 Tem?oeé)ature
800 7949 7961 7973 7986 7998 8010 8023 8035 8047 8060 800
810 8072 8085 8097 8109 8122 8134 8146 8159 8171 8184 810
820 8196 8208 8221 8233 8246 8258 8271 8283 8295 8308 820
830 8320 8333 8345 8358 8370 8383 8395 8408 8420 8433 830
840 8445 8458 8470 8483 8495 8508 8520 8533 8545 8558 840
850 8570 8583 8595 8608 8621 8633 8646 8658 8671 8683 850
860 8696 8709 8721 8734 8746 8759 8772 8784 8797 8810 860
870 8822 8835 8847 8860 8873 8885 8898 8911 8923 8936 870
880 8949 8961 8974 8987 9000 9012 9025 9038 9050 9063 880
890 9076 9089 9101 9114 9127 9140 9152 9165 9178 9191 890
900 9203 9216 9229 9242 9254 9267 9280 9293 9306 9319 900
910 9331 9344 9357 9370 9383 9395 9408 9421 9434 9447 910
920 9460 9473 9485 9498 9511 9524 9537 9550 9563 9576 920
930 9589 9602 9614 9627 9640 9653 9666 9679 9692 9705 930
940 9718 9731 9744 9757 9770 9783 9796 9809 9822 9835 940
950 9848 9861 9874 9887 9900 9913 9926 9939 9952 9965 950
960 9978 9991 10004 10017 10030 10043 10056 100689 10082 10095 960
970 10109 10122 10135 10148 10161 10174 10187 10200 10213 10227 970
980 10240 10253 10266 10279 10292 10305 10319 10332 10345 10358 980
990 10371 10384 10398 10411 10424 10437 10450 10464 10477 10490 990
1000 10503 10516 10530 10543 10556 10569 10583 10596 10609 10622 1000
1010 10636 10649 10662 10675 10689 10702 10715 10729 10742 10755 1010
1020 10768 10782 10795 10808 10822 10835 10848 10862 10875 10888 1020
1030 10902 10915 10928 10842 10955 10968 10982 10895 11009 11022 1030
1040 11035 11048 11062 11076 11089 11102 11116 11129 111483 11156 1040
1050 11170 11183 11196 11210 11228 11287 11250 11264 11277 11291 1050
1060 11304 11318 11331 11345 11358 11372 11385 11399 11412 11426 1060
1070 11439 11458 11466 11480 11493 11507 11520 11534 11547 11561 1070
1080 11574 11588 11602 11615 11629 11642 11656 11669 11683 11697 1080
1090 11710 11724 11737 11751 11765 11778 11792 11805 11819 11833 1090
1100 11846 11860 11874 11887 11901 11914 11928 11942 11955 11969 1100
1110 11983 11996 12010 12024 12037 12051 12065 12078 12092 12106 1110
1120 12119 12133 12147 12161 12174 12188 12202 12215 12229 12243 1120
1130 12257 12270 12284 12298 12311 12325 12339 128353 12366 12380 1130
1140 12394 12408 12421 12435 12449 12463 12476 12490 12504 12518 1140
1150 12532 12545 12559 12573 12587 12600 12614 12628 12642 12656 1150
1160 12669 12683 12697 12711 12725 12739 12752 12766 12780 12794 1160
1170 12808 12822 12835 12849 12863 12877 12891 12905 12918 12932 1170
1180 12946 12960 12874 12988 13002 13016 13029 13043 13057 13071 1180
1190 13085 13099 13113 13127 13140 13154 13168 13182 13196 13210 1190
1200 13224 13238 13252 18266 13280 13293 13307 13321 13335 13349 1200
1210 13363 13377 13391 13405 13419 13433 13447 13461 13475 13489 1210
1220 13502 13516 13530 183544 13558 13572 13586 13600 13614 13628 1220
1230 13642 13656 13670 13684 13688 13712 13726 13740 13754 13768 1230
1240 13782 13796 13810 13824 13838 13852 13866 13880 13894 13908 1240
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MELSEC-A

R Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN |EC 584-1, IEC 584-1-1977) Units: pV
Tem;():g)ature 0 1 2 3 4 5 6 7 8 9 Tem;()oeé)ature
1250 13922 13936 13950 13964 13978 13992 14006 14020 14034 14048 1250
1260 14062 14076 14090 14104 14118 14132 14146 14160 14174 14188 1260
1270 14202 14216 14230 14244 14258 14272 14286 14301 14315 14329 1270
1280 14343 14357 14371 14385 14399 14413 14427 14441 14455 14469 1280
1290 14483 14497 14511 14525 14539 14554 14568 14582 14596 14610 1290
1300 14624 14638 14652 14666 14680 14694 14708 14722 14737 14751 1300
1310 14765 14779 14793 14807 14821 14835 14849 14863 14877 14891 1310
1320 14906 14920 14934 14948 14962 14976 14990 15004 15018 15032 1320
1330 15047 15061 15075 15089 15103 15117 15131 15145 15159 15173 1330
1340 15188 15202 15216 15230 15244 15258 15272 15286 15300 15315 1340
1350 15329 15343 15357 15371 15385 15399 15413 15427 15442 15456 1350
1360 15470 15484 15498 45512 15526 15540 15555 15568 15583 15597 1360
1370 15611 15625 15639 15653 15667 15682 15696 15710 15724 15738 1370
1380 15752 15766 15780 15795 15809 15823 15837 15851 15865 15879 1380
1390 15893 15908 15922 15936 15950 15964 15978 15992 16006 16021 1390
1400 16035 16049 16063 16077 16091 186105 16118 16134 16148 16162 1400
1410 16176 16190 16204 16218 16232 16247 16261 16275 16289 16303 1410
1420 16317 16331 16345 16360 16374 16388 16402 16416 16430 16444 1420
1430 16458 18472 16487 16501 16515 16529 16543 16557 16571 16585 1430
1440 16599 16614 16628 16642 16656 16670 16684 16698 16712 16726 1440
1450 16741 16755 16769 16783 16797 16811 16825 16839 16853 16867 1450
1460 16882 16896 16910 16924 16938 16952 16966 16980 16994 17008 1460
1470 17022 17037 17051 17065 17079 17093 17107 17121 17135 17149 1470
1480 17163 17177 17182 17206 17220 17234 17248 17262 17276 17290 1480
1490 17304 17318 17332 17346 17360 17374 17388 17403 17417 17431 1490
1500 17445 17459 17473 17487 17501 17515 17529 17543 17857 17571 1500
1510 17585 17599 17613 17627 17641 17655 17669 17684 17698 17712 1510
1520 17726 17740 17754 17768 17782 17796 17810 17824 17838 17852 1520
1530 17866 17880 17894 17908 17922 17936 17950 17964 17978 17992 1530
1540 18006 18020 18034 18048 18062 18076 18090 18104 18118 18132 1540
1550 18146 18160 18174 18188 18202 18216 18230 18244 18258 18272 1550
1560 18286 18299 18313 18327 18341 18355 18369 18383 18397 18411 1560
1570 18425 18439 18453 18467 18481 18495 18509 18523 18537 18550 1570
1580 18564 18578 18592 18606 18620 18634 18648 18662 18676 18690 1580
1590 18703 18717 18731 18745 18759 18773 18787 18801 18815 18828 1590
1600 18842 18856 18870 18884 18898 18912 18926 18939 18953 18967 1600
1610 18981 18995 19009 19023 19036 19050 19064 19078 19092 19106 1610
1620 19119 19133 19147 19161 19175 19188 19202 19216 19230 19244 1620
1630 19257 19271 19285 19299 19313 19326 19340 19354 19368 19382 1630
1640 19395 19409 19423 19437 19450 19464 19478 194982 19505 19519 1640
1650 19533 19547 19560 19574 19588 19602 19615 19628 19643 19656 1650
1660 19670 19684 19698 19711 19725 19739 19752 19766 19780 19793 1660
1670 19807 19821 19834 19848 19862 19875 19889 19903 19916 19930 1670
1680 19944 19957 19971 19985 19998 20012 20025 20039 20053 20066 1680
1690 20080 20093 20107 20120 20134 20148 20161 20175 20188 20202 1690
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R Type
JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Temperature Temperature

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

1700 20215 20229 20242 20256 20269 20283 20296 20309 20323 20336 1700

1710 20350 20363 20377 20380 20403 20417 20430 20443 20457 20470 1710

1720 20483 20497 20510 20523 20537 20550 20563 20576 20590 20603 1720

1730 20616 20629 20642 20656 20669 20682 20695 20708 20721 20734 1730

1740 20748 20761 20774 20787 20800 20813 208268 20839 20852 20865 1740

1750 | 20878 20891 20904 20916 20929 20942 20955 20968 20981 20994 1750

1760 | 21006 21019 21032 21045 21057 21070 21083 21096 21108 21121 1760

The temperature of the reference contact is assumed to be 0 °C here.

If the temperature of the reference contact is 20 °C, subtract 111 pV from the value in the
above table.
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S Type
3.3 Standard Thermoelectromotive Force of S Type
JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1681, DIN IEC 584-1, |IEC 584-1-1977) Units: pV
Temp(:fé)a\ture 0 -1 -2 -3 .4 .5 -6 -7 .8 -9 Tem;()oeé';nure
-50 -236 -50
-40 -194 199 -203 207 -21t  -215 220 -224  -228  -232 -40
-30 -180  -155  -159  -164  -168 173  -177  -181  -186  -190 -30
-20 -103  -108  -112 117 122 127 132 136  -141  -145 -20
-10 53 -58 -63 -68 -73 78 -83 -88 -93 -98 -10
0 0 -5 -11 -16 -21 -27 -32 -37 -42 -48 0
Tem;(»g)ature 0 1 2 3 4 5 6 7 8 9 Temp(:oeé)ature
0 0 5 11 16 22 27 33 38 44 50 0
10 55 61 67 72 78 84 90 95 101 107 10
20 113 119 125 131 137 142 148 154 161 167 20
30 173 179 185 191 197 203 210 216 222 228 30
40 235 241 247 254 260 266 273 279 286 292 40
50 299 305 312 318 325 331 338 345 351 358 50
60 365 37 378 385 391 398 405 412 419 425 60
70 432 439 446 453 460 467 474 481 488 495 70
80 502 509 516 523 530 537 544 551 558 566 80
80 573 580 587 594 602 609 616 623 631 638 90
100 645 653 660 667 675 682 690 697 704 712 100
110 719 727 734 742 749 757 764 772 780 787 110
120 795 802 810 818 825 833 841 848 856 864 120
130 872 879 887 895 803 910 918 926 934 942 130
140 950 957 965 973 981 989 997 1005 1013 1021 140
150 1029 1037 1045 1053 1061 1069 1077 1085 1093 1101 150
160 1109 1117 1125 1133 1141 1149 1158 1166 1174 1182 160
170 1190 1198 1207 1215 1223 1231 1240 1248 1256 1264 170
180 1273 1281 1289 1297 1306 1314 1322 1331 1339 1347 180
190 1356 1364 1373 1381 1389 1398 1406 1415 1423 1432 190
200 1440 1448 1457 1465 1474 1482 1491 1499 1508 1516 200
210 1525 1534 1542 1551 1559 1568 1576 1585 1504 1602 210
220 1611 1620 1628 1637 1645 1654 1663 1671 1680 1689 220
230 1698 1706 1715 1724 1732 1741 1750 1759 1767 1776 230
240 1785 1794 1802 1811 1820 1829 1838 1846 1855 1864 240
250 1873 1882 1891 1899 1908 1917 1926 1935 1944 1953 250
260 1962 1971 1979 1988 1997 2006 2015 2024 2033 2042 260
270 2051 2060 2069 2078 2087 2096 2105 2114 2123 2132 270
280 2141 2150 2159 2168 2177 2186 2195 2204 2213 2222 280
290 2232 2241 2250 2259 2268 2277 2286 2295 2304 2314 290
300 2323 2332 2341 2350 2359 2368 2378 2387 2396 2405 300
310 2414 2424 2433 2442 2451 2460 2470 2479 2488 2497 310
320 2506 2516 2525 2534 2543 2553 2562 2571 2581 2590 320
330 2509 2608 2618 2627 2636 2646 2655 2664 2674 2683 330
340 2692 2702 2711 2720 2730 2739 2748 2758 2767 2776 340
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APPENDICES

MELSEC-A

S Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: uV
Teml(afé)ature 0 1 2 3 4 5 6 7 8 9 Tem[(:oeé;ature
350 2786 2795 2805 2814 2823 2833 2842 2852 2861 2870 350
360 2880 2889 2899 2908 2917 2927 2936 2946 2955 2965 360
370 2974 2984 2993 3003 3012 3022 3031 3041 3050 3059 370
380 3069 3078 3088 3087 3107 3117 3126 3136 3145 3155 380
390 3164 3174 3183 3193 3202 3212 3221 3231 3241 3250 390
400 3260 3269 3279 3288 3298 3308 3317 3327 3336 3346 400
410 3356 3365 3375 3384 3394 3404 3413 3423 3433 3442 410
420 3452 3462 3471 3481 3491 3500 3510 3520 3529 3539 420
430 3549 3558 3568 3578 3587 3597 3607 3616 3626 3636 430
440 3645 3655 3665 3675 3684 3694 3704 3714 3723 3733 440
450 3743 3752 3762 3772 3782 3791 3801 3811 3821 3831 450
460 3840 3850 3860 3870 3879 3889 3899 3909 3919 3928 460
470 3938 3948 3958 3968 3977 3987 3997 4007 4017 4027 470
480 4036 4046 4056 4066 4076 4086 4095 4105 4115 4125 480
490 4135 4145 4155 4164 4174 4184 4194 4204 4214 4722 490
500 4234 4243 4253 4263 4273 4283 4293 4303 4313 4323 500
510 4333 4343 4352 4362 4372 4382 4392 4402 4412 4422 510
520 4432 4442 4452 4462 4472 4482 4492 4502 4512 4522 520
530 4532 4542 4552 4562 4572 4582 4592 4602 4612 4622 530
540 4632 4642 4652 4662 4672 4682 4692 4702 4712 4722 540
550 4732 4742 4752 4762 4772 4782 4792 4802 4812 4822 550
560 4832 4842 4852 4862 4873 4883 4893 4903 4913 4923 560
570 4933 4943 4953 4963 4973 4984 4994 5004 5014 5024 §70
580 5034 5044 5054 5065 5075 5085 5095 5106 5115 5125 580
590 5136 5146 5156 5166 5176 5186 5197 5207 5217 5227 590
600 5237 5247 5258 5268 5278 5288 5298 5309 5319 5329 600
610 5339 5350 5360 5370 5380 5391 5401 5411 5421 5431 610
620 5442 5452 5462 5473 5483 5493 5503 5514 5524 5534 620
630 5544 5565 5565 5575 5586 5596 5606 5617 5627 5637 630
640 5648 5658 5668 5679 5689 5700 5710 5720 5731 5741 640
650 5751 5762 §772 5782 5793 5803 5814 5824 5834 5845 650
660 5855 5866 5876 5887 5897 65907 5918 5928 5939 5949 660
670 5960 5970 5980 5991 6001 6012 6022 6033 6043 6054 670
680 6064 6075 6085 6096 6106 6117 6127 6138 6148 6159 680
690 6169 6180 6190 6201 6211 6222 6232 6243 6253 6264 690
700 6274 6285 6295 6306 6316 6327 6338 6348 6359 6369 700
710 6380 6380 6401 6412 6422 6433 6443 6454 6465 6475 710
720 6486 6496 6507 6518 6528 6539 6549 6560 6571 6581 720
730 6592 6603 6613 6624 6635 6645 6656 6667 6677 6688 730
740 6699 6709 6720 6731 6741 6752 6763 6773 6784 6795 740
750 6805 6816 6827 6838 6848 6859 6870 6880 6891 6902 750
760 6913 6923 6934 6945 6956 6966 6977 6988 6999 7009 760
770 7020 7031 7042 7053 7063 7074 7085 7096 7107 7117 770
780 7128 7139 7150 7161 7171 7132 7193 7204 7218 7225 780
790 7236 7247 7268 7269 7280 7291 7301 7312 7328 7334 790
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S Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN |EC 584-1, IEC 584-1-1977) Units: pV
Tem;(:féfture 0 1 2 3 4 5 6 7 8 9 Tem?oeé)ature
800 7345 7356 7367 7377 7388 7399 7410 7421 7432 7443 800
810 7454 7465 7476 7486 7497 7508 7519 7530 7541 7552 810
820 7563 7574 7585 7596 7607 7618 7629 7640 7651 7661 820
830 7672 7683 7694 7705 7716 7727 7738 7749 7760 7771 830
840 7782 7793 7804 7815 7826 7837 7848 7859 7870 7881 840
850 7892 7904 7915 7926 7937 7948 7959 7970 7981 7992 850
860 8003 8014 8025 8036 8047 8058 8069 8081 8092 8103 860
870 8114 8125 8136 8147 8158 8169 8180 8192 8203 8214 870
880 8225 8236 8246 8258 8270 8281 8292 8303 8314 8325 880
8390 8336 8348 8359 8370 8381 8392 8404 8415 8426 8437 890
900 8448 8460 8471 8482 8493 8504 8516 8527 8538 8549 900
910 8560 8572 8583 8594 8605 8617 8628 8639 8650 8662 910
920 8673 - 8684 8695 8707 8718 8729 8741 8752 8763 8774 820
930 8786 8797 8808 8820 8831 8842 8854 8865 8876 8888 830
940 8899 8910 8922 8933 8944 8956 8967 8978 8990 9001 940
950 9012 9024 9035 9047 9058 9069 9081 9092 9103 9115 950
960 9126 9138 9149 9160 9172 9183 9195 9206 9217 9229 960
970 9240 9252 9263 9275 9286 9298 9309 9320 9332 9343 970
980 9355 9366 9378 9389 9401 9412 9424 9435 9447 9458 980
990 9470 9481 9493 9504 9516 9527 9539 9550 9562 9573 990
1000 9585 9596 9608 9619 9631 9642 9654 9665 9677 9689 1000
1010 9700 9712 9723 9735 9746 9758 9770 9781 9793 9804 1010
1020 9816 9828 9839 9851 9862 9874 9886 9897 9909 9920 1020
1030 9932 9944 9955 9967 9979 9990 10002 10013 10025 10037 1030
1040 10048 10060 10072 10083 10095 10107 10118 10130 10142 10154 1040
1050 10165 10177 10189 10200 10212 10224 10235 10247 10259 10271 1050
1060 10282 10294 10306 10318 10329 10341 10353 10364 10376 10388 1060
1070 10400 10411 10423 10435 10447 10459 10470 10482 10494 10506 1070
1080 10517 10529 10541 10553 10565 10576 10588 10600 10612 10624 1080
1090 10635 10647 10659 10671 10683 10694 10706 10718 10730 10742 1080
1100 10754 10765 10777 10789 10801 10813 10825 10836 10848 10860 1100
1110 10872 10884 10896 10908 10919 10931 10943 10955 10967 10979 1110
1120 10991 11003 11014 11026 11038 11050 11062 11074 11086 11098 1120
1130 11110 11121 11133 11145 11157 11169 11181 11193 11205 11217 1130
1140 11229 11241 11252 11264 11276 11288 11300 11312 11324 11336 1140
1150 11348 11360 11372 11384 11396 11408 11420 11432 11443 11455 1150
1160 11467 11479 11491 11503 11515 11527 11539 11551 11563 11575 1160
1170 11587 11599 11611 11623 11635 11647 11659 11671 11683 11695 1170
1180 11707 11719 11731 11743 11755 11767 11779 11791 11803 11815 1180
1190 11827 11839 11851 11863 11875 11887 11899 11911 11923 11935 1190
1200 11947 11959 11971 11983 11995 12007 12019 12031 12043 12055 1200
1210 12067 12078 12091 12103 12116 12128 12140 12152 12164 12176 1210
1220 12188 12200 12212 12224 12236 12248 12260 12272 12284 12296 1220 -
1230 12308 12320 12332 12345 12357 12369 12381 12393 12405 12417 1230
1240 12429 12441 12453 12465 12477 12489 12501 12514 12526 12538 1240
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S Type

JIS C 1602-1981 (conforms to ANS| MC 96.1-1982, BS4937-1981, DIN IEC 584-1, |EC 584-1-1977) Uniits: pV
Tem;()fé;ature o 1 2 3 a 5 6 7 8 9 Tem;()oecr;ature
1250 12550 12562 12574 12586 12598 12610 12622 12634 12647 12659 1250
1260 12671 12683 12695 12707 12719 12731 12743 12755 12767 12780 1260
1270 12792 12804 12816 12828 12840 12852 12864 12876 12888 12901 1270
1280 12913 12925 12937 12949 12961 12973 12985 12997 13010 13022 1280
1290 13034 13046 13058 13070 13082 13094 13107 13119 13131 13143 1290
1300 13155 13167 13179 13191 13203 13216 13228 13240 13252 13264 1300
1310 13276 13288 13300 13313 13325 13337 18349 13361 13373 13385 1310
1320 13397 13410 13422 13434 13446 13458 13470 13482 13495 13507 1320
1330 18519 13531 13543 13555 13567 13579 13592 13604 13616 13628 1330
1340 13640 13652 13664 13677 13689 13701 13713 13725 13737 13749 1340
1350 13761 13774 13786 13798 13810 13822 13834 13846 13859 13871 1350
1360 13883 13895 13907 13919 13931 13943 13956 13968 13980 13992 1360
1370 14004 14016 14028 14040 14053 14065 14077 14089 14101 14113 1370
1380 14125 14138 14150 14182 14174 14186 14198 14210 14222 14235 1380
1390 14247 14259 14271 14283 14295 14307 14319 14332 14344 14356 1390
1400 14368 14380 14392 14404 14416 14429 14441 14453 14465 14477 1400
1410 14489 14501 14513 14526 14588 14550 14562 14574 14586 14598 1410
1420 14610 14622 14635 14647 14659 14671 14683 14695 14707 14719 1420
1430 14731 14744 14756 14768 14780 14792 14804 14816 14828 14840 1430
1440 14852 14865 14877 14889 14901 14913 14925 14937 14949 14961 1440
1450 14973 14985 14998 15010 15022 15034 15046 15058 15070 15082 1450
1460 15094 15106 15118 15130 15143 15155 15167 15179 15191 15203 1460
1470 15215 15227 15239 15251 15263 15275 15287 15289 15311 15324 1470
1480 15336 15348 15360 15372 15384 15396 15408 15420 15432 15444 1480
1490 15456 15468 15480 15492 15504 15516 15528 15540 15552 15564 1490
1500 15576 15589 15601 15613 15625 15637 15649 15661 15673 15685 1500
1510 15697 15709 15721 15733 15745 15757 15769 15781 15798 15805 1510
1520 15817 15829 15841 15853 15865 15877 15889 15901 15913 15925 1520
1530 15937 15949 15961 15973 15985 15997 16009 16021 16033 16045 1530
1540 16057 16069 16080 16092 16104 16116 16128 16140 16152 16164 1540
1550 16176 16188 16200 16212 16224 16236 16248 16260 16272 16284 1550
1560 16296 16308 16319 16331 16343 168355 16367 16379 16391 16403 1560
1570 16415 16427 16439 16451 16462 16474 16486 16498 16510 16522 1570
1580 16534 16546 16558 16569 16581 16593 16605 16617 16629 16641 1580
1590 16653 16664 16676 16688 16700 16712 16724 16736 16747 16759 1590
1600 16771 16783 16795 16807 16819 16830 16842 16854 16866 16878 1600
1610 16890 13901 16913 16925 16937 16949 16960 16972 16984 16996 1610
1620 17008 17019 17081 17043 17055 17067 17078 17080 17102 17114 1620
1630 17125 17137 17149 17161 17173 17184 17196 17208 17220 17231 1630
1640 17243 17255 17267 17278 17290 17302 173183 17325 17337 17349 1640
1650 17360 17372 17384 17396 17407 17419 17431 17442 17454 17466 ~ 1850
1660 17477 17488 17501 17512 17524 17536 17548 17559 17571 17583 1660
1670 17594 17606 17617 17629 17641 17652 17664 17676 17687 17699 1670
1680 17711 17722 17734 17745 17757 17769 17780 177982 17803 17815 1680
1690 17826 17838 17850 17861 17873 17884 17896 17907 17919 17930 1690
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S Type
JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Temperature Temperature
o 0 1 2 4 6 8 9
(°C) 3 s ! (c)
1700 17942 17953 17965 17976 17988 17998 18010 18022 18033 18045 1700
1710 18056 18068 18079 18090 18102 18113 18124 18136 18147 18158 1710
1720 18170 18181 18192 18204 18215 18226 18237 18249 18260 18271 1720
1730 18282 18293 18305 18316 18327 18338 18349 18360 18372 18383 1730
1740 18394 18405 18416 18427 18438 18449 18460 18471 18482 18493 1740
1750 18504 18515 18526 18536 18547 18558 18569 18580 18591 18602 1750
1760 18612 18623 18634 18645 18655 18666 18677 18687 18698 18709 1760

The temperature of the reference contact is assumed to be 0 °C here.

If the temperature of the reference contact is 20 °C, subtract 3 pV from the value in the
above table.
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MELSEC-A
K Type
3.4 Standard Thermoelectromotive Force of K Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV

Tem;(asg)ature 0 1 2 3 .4 -5 -6 .7 .8 -9 Tem?oec;;ature
-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 -6371 -6377 -6382 -6388 -6394 -6399 -240
-230 -6262 -6271 -6280 -6289 -6297 -6306 -6314 -6322 -6329 -6337 -230
-220 -6158 -6170 -6181 -6192 -6202 -6213 -6223 -6233 -6243 -6253 -220
-210 -6035 -6048 -6061 -6074 -6087 -6099 -6111 -6123 -6135 -6147 -210
-220 -6891 -5907 -5922 -5936 -5951 -5965 -5980 -5994 -6007 -6021 -200
-180 -5730 -5747 -5763 -5780 -5796 -5813 -5829 -5845 -5860 -5876 -190
-180 -6550 -5569 -5587 -5606 -5624 -5642 -5660 -5678 -5695 -5712 -180
-170 -5354 -5374 5384 -5414 -5434 -5454 5474 -5493 -5512 -5531 -170
-160 -5141 -5163 -5185 -5207 -5228 -5249 -5271 -5292 -5313 -5333 -160
-150 4912 -4936 -4959 -4983 -5006 -5029 -5051 -5074 -5097 -5119 -150
-140 -4669 -4694 4719 -4743 -4768 -4792 -4817 -4841 -4865 -4889 -140
-130 -4410 -4437 -4463 -4489 -4515 -4541 -4567 -4593 -4618 -4644 -130
-120 -4138 -4166 -4193 -4221 -4248 -4276 -4303 -4330 -4357 -4384 -120
-110 -3852 -3881 -3910 -3939 -3968 -3997 -4025 -4053 -4082 -4110 -110
-100 -3553 -3584 -3614 -3644 -3674 -3704 -3734 -3764 -3793 -3823 -100
-90 -3242 -3274 -3305 -3337 -3368 -3399 -3430 -3461 -3492 -3523 -90
-80 -2920 -2953 -2985 -3018 -3050 -3082 -3116 -3147 -3179 -3211 -80
-70 -2586 -2620 -2654 -2687 -2721 -2754 -2788 -2821 -2854 -2887 -70
-60 -2243 2277 2312 -2347 -2381 -2416 -2450 -2484 -2518 -25852 -60
-50 -1889 -1925 -1961 -1996 -2032 -2067 -2102 -2137 -2173 -2208 -50
-40 -1627 -1563 -1600 -1636 -1673 -1709 -1745 -1781 -1817 -1853 -40
-30 -1156 -1193 -1231 -1268 -1305 -1342 -1379 -1416 -1453 -1490 -30
-20 -777  -816 -854 -892  -930  -968 -1005 -1043 -1081 -1118 -20
-10 -392 -431 -469 -508 -547 -585 -624 -662 -701 -738 -10
0 -0 -39 -79 -118 -157 -197 -236 -275 -314 -353 0

Tem;(»oeé)ature o 1 2 3 4 5 6 7 8 9 Tem;()oe(;)ature
0 0 39 79 119 158 198 238 277 317 357 0
10 397 437 477 517 557 597 637 677 718 758 10
20 798 838 879 219 960 1000 1041 1081 1122 1162 20
30 1203 1244 1285 1325 1366 1407 1448 1489 1529 1670 30
40 1611 1652 1693 1734 1776 1817 1858 1899 1940 1981 40
50 2022 2064 21056 2146 2188 2229 2270 2312 2353 2394 50
60 2436 2477 2519 2560 2601 2643 2684 2726 2767 2809 60
70 2850 2892 2933 2975 3016 3058 3100 3141 3183 3224 70
80 3266 3307 3349 3390 3432 3473 3515 3556 3598 3639 80
80 3681 3722 3764 3805 3847 3888 3930 3971 4012 4054 90
100 4095 4137 4178 4219 4261 4302 4343 4384 4426 4467 100
110 4508 4549 4590 4632 4673 4714 4755 4796 4837 4878 110
120 4919 4960 5001 5042 5083 5124 5164 5205 5246 5287 120
130 5327 5368 5409 5450 5480 5531 5571 5612 5652 5693 130
140 5733 5774 5814 5855 5895 5936 5976 6016 6057 6097 140
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MELSEC-A

K Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Temp(zoeé)ature 0 1 2 3 4 5 6 7 8 9 Tem?oeé;nure
150 6137 6177 6218 6258 6298 6338 6378 6419 6459 6499 150
160 6539 6579 6619 6659 6699 6739 6779 6819 6859 6899 160
170 6939 6979 7019 7059 7099 7139 7179 7219 7259 7299 170
180 7338 7378 7418 7458 7498 7538 7578 7618 7658 7697 180
190 7737 7777 7817 7857 7897 7937 7977 8017 8057 8097 190
200 8137 8177 8216 8256 8296 8336 8376 8416 8456 8497 200
210 8537 8577 8617 8657 8697 8737 8777 8817 8857 8898 210
220 8938 8978 9018 9058 9099 9139 9179 9220 9260 9300 220
230 9341 9381 9421 9462 9502 9543 9583 9624 9664 9705 230
240 9745 9786 9826 9867 9907 9948 9989 10029 10070 10111 240
250 101561 10192 10233 10274 10315 10355 10396 10437 10478 10519 250
260 10560 10600 10641 10682 10723 10764 10805 10846 10887 10928 260
270 10969 11010 11051 11093 11134 11175 11216 11257 11298 11339 270
280 11381 11422 11463 11504 11546 11587 11628 11669 11711 11752 280
290 11793 11835 11876 11918 11959 12000 12042 12083 12125 12166 290
300 12207 12249 12290 12332 12373 12415 12456 12498 12539 12581 300
310 12623 12664 12706 12747 12789 12831 12872 12914 12955 12997 310
320 13039 13080 13122 13164 13205 13247 13289 13331 13372 13414 320
330 13456 13497 13539 13581 13623 13665 13706 13748 13790 13832 330
340 13874 13915 13857 13999 14041 14083 14125 14167 14208 14250 340
350 14282 14334 14376 14418 14460 14502 14544 14586 14628 14670 350
360 14712 14754 14796 14838 14880 14922 14964 15006 15048 15090 360
370 15132 15174 15216 15258 15300 15342 15384 15426 15468 15510 370
380 15552 15594 15636 15679 15721 15763 15805 15847 15889 15931 380
390 15974 16016 16058 16100 16142 16184 16227 16269 16311 16353 380
400 16395 16438 16480 16522 16564 16607 16649 16691 16733 16776 400
410 16818 16860 16902 16945 16987 17029 17072 17114 17156 17199 410
420 17241 17288 17326 17368 17410 17453 17495 17537 17580 17622 420
430 17664 17707 17749 17792 17834 17876 17919 17961 18004 18046 430
440 18088 18131 18173 18216 18258 18301 18343 18385 18428 18470 440
450 18513 18555 18598 18640 18683 18725 18768 18810 18853 18895 450
460 18938 18980 19023 19065 19108 19150 19193 19235 19278 19320 460
470 19363 19405 19448 19490 19533 19576 19618 19661 19703 19746 470
480 19788 19831 19873 19916 19959 20001 20044 20086 20129 20172 480
490 20214 20257 20299 20342 20385 20427 20470 20512 20555 20598 490
500 20640 20683 20725 20768 20811 20853 20896 20938 20981 21024 500
510 21066 21109 21152 21194 21237 21280 21322 21365 21407 21450 510
520 21493 21535 21578 21621 21663 21706 21749 21791 21834 21876 520
530 21919 21962 22004 22047 22090 22132 22175 22218 22260 22303 530
540 22346 22388 22431 22473 22516 22559 22601 22644 22687 22729 540
550 22772 22815 . 22857 22900 22942 22985 23028 23070 23113 23156 550
560 23198 23241 23284 23326 23369 23411 23454 23497 23539 23582 560
570 23624 23667 23710 23752 23795 23837 23880 23923 23965 24008 570
580 24050 24093 24136 24178 24221 24263 24306 24348 24391 24434 580
590 24476 24519 24561 24604 24646 24689 24731 24774 24817 24859 590
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K Type

JIS C 1602-1981 (conforms to ANS| MC 986.1-1982, BS4937-1981, DIN |IEC 584-1, IEC 584-1-1977) Units: pV
Tem?fé)ature 0 1 2 a 4 5 6 7 8 9 Tem;zoeé;nure
600 24902 24944 24987 25029 25072 25114 25157 25199 25242 25284 600
610 25327 25369 25412 25454 25497 25539 25582 25624 25666 25709 610
620 25751 25794 25836 25879 25921 25964 26006 26048 26091 26133 620
630 26176 26218 26260 26303 26345 26387 26430 26472 26515 26557 630
640 26509 26642 26684 26726 26769 26811 26853 26896 26938 26980 640
650 | 27022 27065 27107 27149 27192 27234 27276 27318 27361 27403 650
660 27445 27487 27529 27572 27614 27656 27698 27740 27783 27825 660
670 27867 27909 27951 27993 28035 28078 28120 28162 28204 28246 670
680 28288 28330 28372 28414 28456 28498 28540 28583 28625 28667 680
690 28709 28751 28793 28835 28877 28919 28961 29002 29044 29086 690
700 | 29128 29170 29212 29254 29296 29338 29380 20422 29464 29505 700
710 29547 29589 29631 28673 29715 29756 29798 29840 29882 29924 710
720 29965 30007 30049 30091 30132 30174 30216 30257 30299 3034t 720
730 30383 30424 30466 30508 30549 30591 30632 30674 30716 30757 730
740 30798 30840 30882 30924 30965 31007 31048 31090 31131 31173 740
750 31214 31256 31297 31339 31380 31422 31463 31504 31546 31587 750
760 31629 31670 31712 31758 31794 31836 31877 31918 31960 32001 760
770 32042 32084 32125 32166 32207 32249 32280 32331 32372 32414 770
780 32455 32496 32537 35278 32619 32661 32702 32743 32784 32825 780
790 32866 32907 32948 32990 33031 33072 33113 33154 33195 33236 790
800 33277 33318 33359 33400 33441 33482 335283 33564 33604 33645 800
810 33686 33727 33768 33809 33850 33891 33931 33972 34013 34054 810
820 34095 34136 34176 34217 34258 34209 34339 34380 34421 34461 820
830 34502 34543 34583 34624 34665 34705 34746 34787 34827 34868 830
840 34909 34949 34990 35030 35071 35111 35152 35192 35233 35273 840
850 | 35314 35354 35395 35435 35476 35516 35557 35597 35637 35678 850
860 35718 35758 35799 35839 35880 35920 35960 36000 36041 36081 860
870 36121 36162 36202 36242 36282 36323 36363 36403 36443 36483 870
880 36524 36564 36604 36644 36684 36724 36764 36804 36844 36885 880
890 36925 36965 37005 37045 37085 37125 37165 37205 37245 37285 890
900 37325 37365 37405 37445 37484 37524 37564 37604 37644 37684 900
910 37724 37764 37803 37843 37883 37923 37963 38002 38042 38082 910
920 38122 38162 38201 38241 38281 38320 38360 38400 38439 38479 920
930 38519 38558 38598 38638 38877 38717 38756 38796 38836 38875 930
940 38915 38954 38994 39033 39073 39112 39152 39191 39231 39270 940
950 39310 39349 39388 39428 39467 39507 39546 39585 39625 39664 950
960 | 39703 39743 39782 39821 39861 39900 39939 39979 40018 40057 960
970 40096 40136 40175 40214 40253 40292 40332 40371 40410 40449 970
980 40488 40527 40566 40605 40645 40684 40723 40762 40801 40840 980
990 40879 40918 40957 40996 41035 41074 41113 41152 41191 41230 990
1000 | 41269 41308 41347 41385 41424 41463 41502 41541 41580 41619 1000
1010 | 41657 41696 41735 41774 41813 41851 41890 41920 41968 42008 1010
1020 | 42045 42084 42123 42161 42200 4223¢ 42277 42316 42355 42393 1020
1030 42432 42470 42509 42548 42586 42625 42663 42702 42740 42779 1030
1040 42817 42856 42894 42933 42871 43010 43048 43087 43125 43164 1040
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K Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Tem;()oeé)ature o 1 2 3 4 5 6 7 8 9 Tem;()oecr)ature
1050 43202 43240 43279 43317 43356 43394 43432 43471 43509 43547 1050
1060 43585 43624 43662 43700 43739 43777 43815 43853 43891 43930 1060
1070 43968 44006 44044 44082 44121 44159 44197 44235 44273 44311 1070
1080 44349 44387 44425 44463 44501 44539 44577 44615 44653 44691 1080
1090 44729 44767 44805 44843 44881 44919 44957 44995 45033 45070 1090
1100 45108 45146 45184 45222 45260 45297 45335 45373 45411 45448 1100
1110 45486 45524 45561 45599 45637 45675 45712 45750 45787 45825 1110
1120 45863 45900 45938 45975 46013 46051 46088 46126 46163 46201 1120
1130 46238 46275 46313 46350 46388 46425 46463 46500 46537 46575 1130
1140 46612 46649 46687 46724 46761 46799 46836 46873 46910 46948 1140
1150 46985 47022 47059 47096 47134 47171 47208 47245 47282 47319 1150
1160 47356 47393 47430 47468 47505 47542 47579 47616 47653 47689 1160
1170 47726 47763 47800 47837 47874 47911 47948 47985 48021 48058 1170
1180 48095 48132 48169 48205 48242 48279 48316 48352 48389 48426 1180
1190 48462 48499 48536 48572 48609 48645 48682 48718 48755 48792 1190
1200 48828 48865 48901 48937 48974 49010 49047 49083 49120 49156 1200
1210 49192 49229 49265 49301 49338 49374 49410 49446 49483 49519 1210
1220 49555 49591 49627 49663 49700 49736 49772 49808 49844 49880 1220
1230 40016 49952 49988 50024 50060 50096 50132 50168 50204 50240 1230
1240 50276 50311 50347 50383 50419 50455 50491 50526 50562 50598 1240
1250 50633 50669 50705 50741 50776 50812 50847 50883 50919 50954 1250
1260 50990 51025 51061 51096 51132 51167 51203 51238 51274 51309 1260
1270 51344 51380 51415 51450 51486 51521 51556 51592 51627 51662 1270
1280 51697 51733 51768 51803 51838 51873 51908 51943 51979 52014 1280
1290 52049 52084 52119 52154 52189 52224 52259 52294 52329 52364 1290
1300 52398 52433 52468 52503 52538 52573 52608 52642 52677 52712 1300
1310 52747 52781 52816 52851 52886 52920 52955 52989 53024 53059 1310
1320 53093 53128 53162 53197 53232 53266 53301 53335 53370 53404 1320
1330 53439 53473 53507 53542 53576 53611 53645 53679 53714 53748 1330
1340 53782 53817 53851 53885 53920 53954 53988 54022 54057 54081 1340
1350 54125 54159 54193 54228 54262 54296 54330 54364 54398 54432 1350
1360 54466 54501 54535 54569 54603 54637 54671 54705 54739 54773 1360
1370 54807 54841 54875 1370

The temperature of the reference contact is assumed to be 0 °C here.

If the temperature of the reference contact is 20 °C, subtract 788 pV from the vaiue in the
above table.
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MELSEC-A
E Type
3.5 Standard Thermoelectromotive Force of E Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Tem?fé)ature 0 -1 .2 .3 .4 .5 6 .7 .8 .9 Tem;()oecr)ature
-270 -0835 -270
-260 -9797 -9802 -9808 -9813 -9817 -9821 -9825 -9828 -9831 -9833 -260
-250 -9719  -9728 -9737 -9746 -9754 -9762 -9770 -9777 -9784 -9791 -250
-240 -9604 -9617 -9630 -9642 -9654 -9666 -9677 -9688 -9699 -9709 -240
-230 -9455 -9472 -9488 -9503 -9519 -9534 -9549 -9563 -9577 -9591 -230
-220 -9274 -9293 -9313 -9332 -9350 -9368 -9386 -9404 -9421 -9438 -220
-210 -9063 -9085 -9107 -9129 -9151 -9172 9193 -9214 -9234 -9254 -210
-200 -8824 -8850 -8874 -8899 -8923 -8947 -8971 -8994 -9017 -9040 -200
-190 -8561 -8588 -8615 -8642 -8669 -8696 -8722 -8748 -8774 -8799 -190
-180 -8273 -8303 -8333 -8362 -8391 -8420 -8448 -8477 -8505 -85833 -180
-170 -7963 -7995 -8027 -8058 -8090 -8121 -8152 -8183 -8213 -8243 -170
-160 -7631 -7665 -7689 -7733 -7767 -7800 -7833 -7866 -7898 -7931 -160
-150 -7279 -7315 -7351 -7387 -7422 -7458 -7493 -7528 -7562 -7597 -150
-140 -6907 -6945 -6983 -7020 -7058 -7095 -7132 -7169 -7206 -7243 -140
-130 -6516 -6556 -6596 -6635 -6675 -6714 -6753 -6792 -6830 -6869 -130
-120 -6107 -6149 -6190 -6231 -6273 -6314 -6354 -6395 -6436 -6476 -120
-110 -5680 -5724 -5767 -5810 -5853 -5896 -5938 -5981 -8023 -6065 -110
-100 -5237 -b282 -5327 -5371 -5416 -5460 -5505 -5549 -5593 -5637 -100
-90 -4777 -4824 -4870 -4916 -4963 -5009 -5055 -5100 -5146 -5191 -90
-80 -4301 -4350 -4398 -4446 -4493 -4541 -4588 -4636 -4683 -4730 -80
-70 -3811 -3860 -3910 -3959 -4009 -4058 -4107 -4156 -4204 -4253 -70
-60 -3306 -3357 -3408 -3459 -3509 -3560 -3610 -3661 -3711 -3761 -60
-50 -2787 -2839 -2892 -2944 -2996 -3048 -3100 -3152 -3203 -3254 -50
-40 -2254 -2308 -2362 -2416 -2469 -2522 -2575 -2628 -2681 -2734 -40
-30 -1709  -1764 -1819 -1874 -1929 -1983 -2038 -2092 -2146 -2200 -30
-20 -1151  -1208 -1264 -1320 -1376 -1432 -1487 -1543 -1599 -1654 -20
-10 -581 -639 -696 -754 -811 -868 -925 -982  -1038 -1095 -10
0 0 -59 -117 -176 -234 -292 -350 -408 -466 -524 0
Tem?fé)ature 0 1 2 3 A 5 6 7 8 9 Tem;()oeé';ature
0 0 59 118 176 235 295 354 413 472 532 0
10 591 651 711 770 830 890 850 1011 1071 . 1131 10
20 1192 1252 1313 1373 1434 1495 1566 1617 1678 1739 20
30 1801 1862 1924 1985 2047 2109 2171 2233 2295 2357 30
40 2419 2482 2544 2607 2669 2732 2795 2858 2921 2984 40
50 3047 3110 3173 3237 3300 3364 3428 3491 3555 3619 50
60 3683 3748 3812 3876 3941 4005 4070 4134 4199 4264 60
70 4329 4394 4459 4524 4590 4655 4720 4786 4852 4917 70
80 4983 5049 5115 5181 5247 5314 5380 5446 5513 5579 80
90 5646 5713 5780 5846 5913 5981 6048 6115 6182 6250 90
100 6317 6385 6452 6520 6588 6656 6724 6792 6860 6928 100
110 6996 7064 7133 7201 7270 7339 7407 7476 7545 7614 110
120 7683 7752 7821 7890 7960 8029 8099 8168 8233 8307 120
130 8377 8447 8517 8587 8657 8727 8797 8867 8938 9008 130
140 9078 9149 9220 9290 9361 0432 9503 9573 9644 971§ 140
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E Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4837-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Tem;()oeé)ature 0 1 2 3 4 5 6 7 8 9 Temp(;;;;\ture
150 9787 9858 9928 10000 10072 10143 10215 10286 10358 10429 150
160 10501 10573 10645 10717 10789 10861 10933 11005 11077 11150 160
170 11222 11294 11367 11439 11512 11585 11657 11730 11803 11876 170
180 11949 12022 12095 12168 12241 12314 12387 12461 12534 12608 180
180 12681 12755 12828 12802 12975 13049 13123 13197 13271 13345 190
200 13419 13493 13567 13641 13715 13789 13864 13938 14012 14087 200
210 14161 14236 14310 14385 14460 14534 14609 14684 14759 14834 210
220 14909 14984 15059 15134 15209 15284 15359 15435 15510 15585 220
230 15661 15736 15812 15887 15963 16038 16114 16180 16266 16341 230
240 16417 16493 16569 16645 16721 16797 16873 16949 17025 17101 240
250 17178 17254 17330 17406 17483 17559 17636 17712 17789 17865 250
260 17942 18018 18095 18172 18248 18325 18402 18479 18556 18633 260
270 18710 18787 18864 18941 19018 19095 19172 19249 19326 19404 270
280 19481 19558 19636 19713 19780 19868 19945 20023 20100 20178 280
290 20256 20333 20411 20488 20566 20644 20722 20800 20877 20955 290
300 21033 21111 21189 21267 21345 21423 21501 21579 . 21657 21735 300
310 21814 21892 21970 22048 22127 22205 22283 22362 22440 22518 310
320 22597 22675 22754 22832 22911 22089 23068 23147 23225 23304 320
330 23383 23461 23540 23619 23698 23777 23855 23934 24013 24092 330
340 24171 24250 24329 24408 24487 24566 24645 24724 24803 24882 340
350 24961 25041 25120 25199 25278 25357 25437 25516 25595 25675 350
360 25754 25833 25913 25992 26072 26151 26230 26310 26389 26469 360
370 26549 26628 26708 26787 26867 26947 27026 27106 27186 27265 370
380 27345 27425 27504 27584 27664 27744 27824 27903 27983 28063 380
390 28143 28223 28303 28383 28463 28543 28623 28703 28783 28863 380
400 28943 29023 29103 29183 29263 29343 29423 29503 29584 29664 400
410 29744 29824 29904 29984 30065 30145 30225 30305 30386 30466 410
420 30546 30627 30707 30787 30868 30948 31028 31109 31189 31270 420
430 31350 31430 31511 31591 31672 31752 31833 31913 31994 32074 430
440 32155 32235 32316 32396 32477 32557 32638 32719 32799 32880 440
450 32960 33041 33122 33202 33283 33364 33444 33525 33605 33686 450
460 33767 33848 33928 34008 34090 34170 34251 34332 34413 34493 460
470 34574 34655 34736 34816 34897 34978 35059 35140 35220 35301 470
480 35382 35463 35544 35624 35705 35786 35867 35948 36029 36109 480
490 36190 36271 36352 36433 36514 36595 36675 36756 36837 36918 490
500 36999 37080 37161 37242 37323 37403 37484 37565 37646 37727 500
510 37808 37889 37970 38051 38132 38213 38293 38374 38455 38536 510
520 38617 38698 38779 38860 38941 39022 39103 39184 39264 39345 520
530 39426 39507 39588 39669 39750 39831 39912 39993 40074 40155 530
540 40236 40316 40397 40478 40559 40640 40721 40802 40883 40964 540
550 41045 41125 41206 41287 41368 41449 41530 41611 41692 41773 . 550
560 41853 41934 42015 42096 42177 42258 42339 42419 42500 42581 560
570 42662 42743 42824 42904 42985 43066 43147 43228 43308 43389 570
580 43470 43551 43632 43712 43793 43874 43955 44035 44116 44197 580
590 44278 44358 44439 44520 44601 44681 44762 44843 44923 45004 590
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E Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Tem?fé)elture 0 1 5 3 4 5 6 7 8 9 Tem;()g;ature
600 45085 45165 45246 45327 45407 45488 45569 45649 45730 45811 600
610 45891 45972 46052 46133 46213 46294 46375 46455 46536 46616 610
620 46697 46777 46858 46938 47019 47099 47180 47260 47341 47421 620
630 47502 47582 47663 47743 47824 47904 47984 48065 48145 48226 630
640 48306 48386 48467 48547 48627 48708 48788 48868 48949 498029 640
650 49109 49189 40270 49350 49430 49510 49591 49671 49751 49831 650
660 49911 49992 50072 50152 50232 50312 50392 50472 50553 50633 660
670 50713 50793 50873 50953 51033 51113 51193 51273 51353 51433 670
680 | 51513 51593 51673 51753 51833 51913 51993 52073 52152 52232 680
690 | 52312 52392 52472 52652 52632 52711 52791 52871 52951 53031 690
700 53110 53190 53270 53350 63429 53509 653589 53668 53748 53828 700
710 53907 53987 54066 54146 54226 54305 54385 54464 54544 54623 710
720 54703 54782 54862 54941 55021 55100 55180 55258 55339 55418 720
730 55498 55577 55656 55736 55815 55894 55974 56053 56132 56212 730
740 56291 56370 564489 56529 56608 56687 56766 56845 56924 57004 740
750 57083 57162 57241 57320 57399 57478 57557 578636 57715 57794 750
760 57873 57952 58031 58110 58189 58268 58347 58426 58505 58584 760
770 58663 58742 58820 58899 58978 59057 59136 59214 59293 59372 770
780 59451 59529 59608 59687 59765 59844 59923 60001 60080 60159 780
790 60237 60316 60394 60473 60551 60630 60708 60787 60865 60944 790
800 61022 61101 61179 61258 61336 61414 61493 61571 61649 61728 800
810 61806 61884 61962 62041 62119 62197 62275 62353 62432 62510 810
820 62588 62666 62744 62822 62900 62978 63056 63134 63212 63290 820
830 63368 63446 63524 63602 63680 63758 63836 63914 63992 64069 830
840 64147 64225 64303 64380 64458 64536 64614 64691 64769 64847 840
850 64924 65002 65080 65157 65235 65312 65380 65467 65545 65622 850
860 65700 65777 65855 65932 66009 66087 66164 66241 66319 66396 860
870 66473 66551 66628 66705 66782 66859 66937 67014 67091 67168 870
880 67245 67322 67399 67476 67553 67630 67707 67784 67861 67938 880
890 68015 68092 68169 68246 68323 68399 68476 68553 68630 68706 890
900 68783 68860 68936 69013 69090 69166 69243 69320 69396 69473 900
910 69549 69626 69702 69779 69855 69931 70008 70084 70161 70237 910
920 70313 70390 70466 70542 70618 70694 70771 70847 70923 70998 920
930 | 71075 71151 71227 71304 71380 71456 71532 71608 71683 71759 930
940 | 71835 71911 71987 72063 72139 72215 72290 72366 72442 72518 940
950 72593 72669 72745 72820 72896 72972 73047 73123 73188 73274 950
960 73350 73425 73501 73576 73652 73727 73802 73878 73953 74029 960
970 74104 74179 74255 74330 74405 74480 74556 74631 74706 74781 970
980 74857 74932 75007 75082 75157 75232 75307 75382 75458 75533 980
990 75608 75683 75758 75833 75908 75983 76058 76133 76208 76283 990
1000 76358 1000
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The temperature of the reference contact is assumed to be 0 °C here.

If the temperature of the reference contact is 20 °C, subtract -3 pV from the value in the above
table.
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MELSEC-A
J Type
3.6 Standard Thermoelectromotive Force of J Type
JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN |IEC 584-1, IEC 584-1-1977) Units: pV
Tem;()fé;ature 0 -1 -2 .3 -4 .5 -6 7 -8 .9 Temp%'atura
-210 | -8096 -210
-200 -7890 -7912 -7934 -7985 -7976 -7996 -8017 -8037 -8057 -8076 -200
-190 -7659 -7683 -7707 -7731 -7755 -7778 -7801 -7824 -7846 -7868 -190
-180 -7402 -7429 -7455 -7482 -7508 -7533 -75589 -7584 -7609 -7634 -180
-170 -7122  -7151 -7180 -7209 -7237 -7265 -7293 -7321 -7348 -7375 -170
-160 -6821 -6852 -6883 -6914 -6944 -6974 -7004 -7034 -7064 -7093 -160
-150 | -6499 -8532 -6565 -6598 -6630 -6663 -6695 -6727 -6758 -6790 -150
-140 -6159 -6194 -6228 ~ -6263 -6297 -6331 -6365 -6399 -6433 -6466 -140
-130 -5801 -6837 -5874 -5910 -5946 -5982 -6018 -6053 -6089 -6124 -130
-120 -5426  -5464 -6502 -5540 -5578 -5615 -5653 -5690 5727 -5764 -120
-110 -5086 -5076 -5115 -5155 -5194 5233 -5272 -5311 -5349 -5388 -110
-100 -4632 -4673 -4714 -4755 -4795 -4836 -4876 -4916 -4956 -4996 -100
-80 -4215  -4257  -4299 -4341 -4383 -4425 -4467 -4508 -4550 -4591 -90
-80 -3785 -3829 -3872 -3915 -3958 -4001 -4044 -4087 -4130 -4172 -80
-70 -3344 -3389 -3433 -3478 -3522 -3566 -3610 -3654 -3698 -3742 -70
-60 -2892 -2938 -2884 -3029 -3074 -3120 -3165 -3210 -3255 -3299 -60
-850 -2431  -2478 -2524 -2570 -2617 -2663 -2709 -2755 -2801 -2847 -50
-40 | -1960 -2008 -2055 -2102 -2150 -2197 -2244 -2201 -2338 -2384 -40
-30 -1481  -1530 -1578 -1626 -1674 -1722 -1770 -1818 -1865 -1913 -30
-20 -995 -1044 -1093 -1141 -1190 -1239 -1288 -1336 -1385 -1433 -20
-10 -501 -550 -660 -650 -699 -748 -798 -847 -896 -945 -10
0 0 -50 -101 -151 -201 -251 -301 -351 -401 -451 0
Temperature Temperature
(c) o 1 2 3 4 5 6 7 8 9 (c)
0 0 50 101 151 202 253 303 354 405 456 0
10 507 558 609 660 711 762 813 865 916 967 10
20 1019 1070 1122 1174 1225 1277 1329 1381 1432 1484 20
30 1536 1588 1640 1693 1745 1797 1849 1901 1954 2006 30
40 2058 2111 2163 2216 2268 2321 2374 2426 2479 25632 40
50 2585 2638 2691 2743 2796 2849 2902 2956 3009 3062 50
60 3115 38168 3221 3275 3328 3381 3435 3488 3542 3595 60
70 3649 3702 3756 3809 3863 3917 3971 4024 4078 4132 70
80 4186 4239 4293 4347 4401 4455 4509 4563 4617 4671 80
90 4725 4780 4834 4888 4942 4996 5050 5105 5159 5213 90
100 5268 5322 5376 5431 5485 5540 5594 5649 5703 5758 100
110 5812 5867 5921 5976 6031 6085 6140 6195 6249 6304 110
120 6359 6414 6468 6523 6578 6633 6688 6742 6797 6852 120
130 6907 6962 7017 7072 7127 7182 7287 7202 7347 7402 130
140 7457 7512 7567 7622 7677 7732 7787 7843 7898 7953 140
150 8008 8063 8118 8174 8229 8284 8339 8394 8450 8505 150
160 8560 8616 8671 8726 8781 8837 8892 8947 9003 9058 160
170 9113 9169 9224 9279 9335 9390 9446 9501 9556 9612 170
180 9667 9723 9778 9834 9889 9944 10000 10055 10111 10166 180
190 | 10222 10277 10333 10388 10444 10499 10555 10610 10666 10721 190
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J Type
JIS C 1602-1981 (conforms to ANS| MC 96.1-1982, BS4937-1981, DIN |EC 584-1, |EC 584-1-1977) Units: uV.
Tem?fcr)ature 0 1 2 3 4 5 6 7 8 9 Tem;zoeé';ature
200 10777 10832 10888 10943 10999 11054 11110 11165 11221 11276 200
210 11332 11387 11443 11498 11554 11609 11665 11720 11776 11831 210
220 11887 11943 11998 12054 12109 12165 12220 12276 12331 12387 220
230 12442 12498 12553 12609 12664 12720 12776 12831 12887 12942 230
240 12998 13053 13109 13164 13220 13275 13331 13386 13442 13497 240
250 13563 13608 13664 13719 13775 13830 13886 13941 13997 14052 250
260 14108 14163 14219 14274 14330 14385 14441 14496 14552 14607 280
270 14663 14718 14774 14829 14885 14940 14995 15051 15106 15162 270
280 15217 15273 15328 15383 15439 15494 15550 15605 15661 15716 280
290 15771 15827 15882 15938 15983 16048 16104 16159 16214 16270 290
300 16325 16380 16436 16481 16547 16602 16657 16713 16768 16823 300
310 16879 16934 16989 17044 17100 17155 17210 17266 17321 17376 310
320 17432 17487 17542 17597 17653 17708 17763 17818 17874 17929 320
330 17984 18039 18095 18150 18205 18260 18316 18371 18426 18481 330
340 18537 18592 18647 18702 18757 18813 18868 18923 18978 19033 340
350 19089 19144 19199 19254 19309 19364 19420 19475 19530 19585 350
360 19640 19695 19751 19806 19861 19916 19971 20026 20081 20137 360
370 20192 20247 20302 20357 20412 20467 20523 20578 20633 20688 370
380 20743 20798 20853 20909 20964 21019 21074 21129 21184 21239 380
390 21295 21350 21405 21460 21515 21570 21625 21680 21736 21791 390
400 21846 27901 21956 22011 22066 22122 22177 22232 22287 22342 400
410 22397 22453 22508 22563 22618 22673 22728 22784 22839 22894 410
420 22949 23004 23060 23115 23170 23225 23280 23336 23391 23446 420
430 23501 23556 23612 23667 23722 23777 23833 23888 23943 23999 430
440 24054 24109 24164 24220 24275 24330 24386 24441 24496 24552 440
450 24607 24662 24718 24773 24829 24884 24939 24995 25050 25106 450
460 25161 25217 25272 25327 25383 25438 25494 25549 25605 25661 460
470 25716 25772 25827 25883 25938 25994 26050 26105 26161 26216 470
480 26272 26328 26383 26439 26495 26551 26606 26662 26718 26774 480
490 26829 26885 26941 26997 27053 27109 27165 27220 27276 27332 490
500 27388 27444 27500 27556 27612 27668 27724 27780 27836 27893 500
510 27949 28005 28061 28117 28173 28230 28286 28342 28398 28455 510
520 28511 28567 28624 28680 28736 28793 28849 28906 28962 29019 520
530 29075 29132 29188 29245 29301 29358 29415 29471 29528 29585 530
540 20642 29698 29755 29812 29869 29926 29983 30039 30086 30153 540
550 30210 30267 30324 30381 30439 30496 30553 30610 30667 30724 550
560 30782 30839 30886 30954 31011 31068 31126 31183 31241 31298 560
570 31356 31413 31471 31528 31586 31644 31702 31759 31817 31875 570
580 31933 319891 32048 32106 32164 32222 32280 32338 32396 32455 580
590 32513 32571 32629 32687 32746 32804 32362 32921 32979 33038 590
600 33096 33155 33213 33272 33330 33389 33448 33506 33565 33624 600
610 33683 33742 33800 33859 33918 33977 340836 34095 34155 34214 610
620 34273 34332 34391 34451 34510 34569 34629 34688 34748 34807 620
630 34867 34926 34988 35046 35105 35165 35225 35285 35344 35404 630
640 35464 35524 35584 35644 35704 35764 35825 35885 35945 36005 640
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J Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Tem;()fé;.iture 0 1 2 3 4 5 6 7 8 9 Tem;()oecr;nure
650 36066 36126 36186 36247 36307 36368 36428 36489 36549 36610 650
660 36671 36732 36792 36853 36914 36975 37036 37097 37158 37219 660
670 37280 37341 37402 37463 37525 37586 37647 37709 37770 37831 670
680 37893 37954 38016 38078 38139 38201 38262 38324 38386 38448 680
690 38510 38572 38633 38695 38757 38819 38882 38944 39006 39068 690
700 39130 39192 39255 39317 39379 39442 39504 39567 39629 39692 700
710 39754 39817 39880 39942 40005 40068 40131 40193 40256 40319 710
720 40382 40445 40508 40571 40634 40697 40760 40823 40886 40950 720
730 41013 41076 41139 41203 41266 41329 41393 41456 41520 41583 730
740 41647 41710 41774 41837 41901 41965 42028 42092 42156 42219 740
750 42283 42347 42411 42475 42538 42602 42666 42730 42794 42858 750
760 42022 42986 43050 43114 43178 43242 43306 43370 43435 43499 760
770 43563 43627 43692 43756 43820 43885 43949 44014 44078 44142 770
780 44207 44271 44336 44400 44465 44529 44594 44658 44723 44788 780
790 44852 44917 44981 45046 45111 45175 45240 45304 45369 45434 790
800 45498 45563 45627 45692 45757 45821 45886 45950 46015 46080 800
810 46144 46209 46273 46338 46403 46467 46532 46596 46661 46725 810
820 46790 46854 46919 46983 47047 47112 47176 47241 47305 47369 820
830 47434 47498 47562 47627 47691 47755 47819 47884 47948 48012 830
840 48076 48140 48204 48269 48333 48397 48461 48525 48589 48653 840
850 48716 48780 48844 48908 48972 49036 49099 49163 49227 49291 850
860 49354 49418 49481 49545 49608 49672 49735 49799 49862 49926 860
870 49989 50052 50116 50179 50242 50305 50369 50432 50495 50558 870
880 50621 50684 50747 50810 50873 50936 50998 51061 51124 51187 880
890 51249 51312 51375 51437 51500 51562 51625 51687 51750 51812 890
900 51875 51937 51999 52061 52124 52186 52248 22310 52372 52434 900
910 52496 52558 52620 52682 52744 52806 52868 52929 52091 53053 910
920 53115 53176 53238 53299 53361 58422 53484 53545 53607 53668 920
930 53729 53791 53852 53913 53874 54035 54096 54157 54219 54280 930
940 54341 54401 54462 54523 54584 54645 54706 54766 54827 54888 940
950 54948 55002 55070 55130 55191 55251 55312 55372 55432 55493 950
960 55553 55613 55674 55734 55794 55854 55914 55974 56035 56085 960
970 56155 56215 56275 56334 56394 56454 56514 56574 56634 56693 970
980 56753 56813 56873 56932 56992 57051 57111 57170 57230 57289 980
990 57349 57408 57468 57527 57586 57646 57705 57764 57824 57883 990
1000 57942 58001 58060 58120 58179 58238 58297 58356 58415 58474 1000
1010 58533 58592 58651 58710 58769 58827 58886 58945 59004 59063 1010
1020 59121 59180 59239 59208 59356 59415 59474 59532 59591 59650 1020
1030 59708 59767 59825 59884 59942 60001 60059 60118 60176 60235 1030
1040 60293 60351 60410 60468 60527 60585 60643 60702 60760 60818 1040
1050 60876 60935 60993 61051 61109 - 61168 61226 61284 61342 61400 1050
1060 61459 61517 61575 61633 61691 61749 61807 61865 61923 61981 1060
1070 62039 62097 62156 62214 62272 62330 62388 62446 62504 62562 1070
1080 62619 62677 62735 62793 62851 62909 62967 63025 63083 63141 1080
1090 63199 63257 63314 63372 63430 63488 63546 63604 63662 63719 1090
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J Type

JIS C 1602-1981 (conforms to ANS| MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Temperature ’ Temperature

o 1] 1 2 3 4 5 6 7 8 9
(°C (*c)

1100 63777 63835 63893 63951 64009 64066 64124 64182 64240 64298 1100

1110 | 64355 64413 64471 64529 64586 64644 64702 64760 64817 64875 1110

1120 64933 64991 65048 65106 65164 65222 65279 65337 65395 65453 1120

1130 65510 65568 65626 65683 65741 65799 65856 65914 65972 66029 1130

1140 66087 66145 66202 66260 66318 66375 66433 66491 66548 66606 1140

1150 66664 66721 66779 66836 66894 66852 67003 67067 67124 67182 1150

1160 67240 67297 67355 67412 67470 67527 67585 67643 67700 67758 1160

1170 67815 67873 67930 67988 68045 68103 68160 68217 68275 68332 1170

1180 68390 68447 68505 68562 68619 68677 68734 68792 68849 68906 1180

1190 | 68964 69021 69078 69135 69193 69250 69307 69364 69422 69479 1180

1200 | 69536 1200

The temperature of the reference contact is assumed to be 0 °C here.

If the temperature of the reference contact is 20 °C, subtract 1019 pV from the value in the
above table.
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T Type
3.7 Standard Thermoelectromotive Force of T Type
JiS C 1602-1981 (conforms to ANS| MC 96.1-1982, BS4937-1981, DIN IEC 584-1, |IEC 584-1-1977) Units: uV
Tem;()fé;ature 0 - .2 3 4 5 -6 .7 .8 -9 Tem;(»oecr;nure
-270 -6258 -270
-260 -6232 -6236 6239 -6242 -6245 -6248 -6251 -6253 -6255 -6256 -260
-250 -6181 -6187 -6193 -6198 -6204 -6209 -6214 -6219 -6224 -6228 -250
-240 -6105 -6114 -6122 -6130 -6138 -6146 -6153 -6160 -6167 -6174 -240
-230 -6007 -6018 -6028 -6039 -6049 -6059 -6068 -6078 -6087 -6096 -230
-220 -6889 -5901 -5914 -5926 -5938 -5950 -5962 -5973 -5985 -5996 -220
-210 -5753 -5767 -5782 -5795 -5809 -5823 -5836 -5850 -5868 -5876 -210
-200 -5603 -5619 -5634 -5650 -5665 -5680 -5685 -5710 -5724 .-5739 -200
-190 -5439 -5456 -5473 -5489 -5506 -5522 -§539 -5555 -5571 -5587 -180
-180 -5261 -5279 -5297 -5315 -5333 -5351 -5369 -5387 -5404 -5421 -180
-170 -5069 -5089 -5109 -5128 -5147 -5167 -5186 -5205 -5223 -5242 -170
-160 -4865 -4886 -4907 -4928 -4948 -4969 -4989 -5010 -5030 -5050 -160
-150 -4648 -4670 -4693 -4715 -4737 -4758 -4780 -4801 -4823 -4844 -150
-140 -4419  -4442 -4466 -4489 -4512 -4535 -4558 -4581 -4603 -4626 -140
-130 -4177  -4202 -4226 -4251 -4275 -4299 4323 -4347 -4371 -4395 -130
-120 -3923 -3949 -3974 -4000 -4026 -4051 -4077 -4102 -4127 -4152 -120
-110 -3656 -3684 -3711 -3737 -3764 -3791 -3818 -3844 -3870 -83897 -110
-100 -3378 -3407 -3435 -3463 -3491 -3519 -3547 -3574 -3602 -83629 -100
-90 -3089 -3118 -3147 -3177 -3206 -3235 -3264 -3293 -3321 -3350 -80
-80 -2788 -2818 -2849 -2879 -2909 -2939 -2970 -2999 -3029 -3059 -80
-70 -2475 -2507 -2539 -2570 -2602 -2633 -2664 -2695 -2726 -2757 -70
-60 -2162 -2185 -2218 -2250 -2283 -2315 -2348 -2380 -2412 -2444 -60
-50 -1819 -1853 -1886 -1920 -1953 -1987 -2020 -2053 -2087 -2120 -50
-40 -1475  -1510 -1544 -1579 -1614 -1648 -1682 -1717 -1751 -1785 -40
-30 -1121  -1157 -1192 -1228 -1263 -1299 -1334 -1370 -1405 -1440 -30
-20 -757 -794 -830 -867 -903 -940 -976 -1013 -1049 -1085 -20
-10 -383 -421 -458 -496 -534 -571 -608 -646 -683 -720 -10
0 0 -39 -77 -116 -154 -193 -231 -269 -307 -345 0
Temperature Temperature
c) 0 1 2 3 4 5 6 7 8 9 (C)
0 0 39 78 117 156 195 234 273 312 351 0
10 391 430 470 510 549 589 629 669 709 749 10
20 789 830 870 911 951 992 1032 1073 1114 1155 20
30 1196 1237 1279 1320 1361 1403 1444 1486 1528 1569 30
40 1611 1653 1695 1738 1780 1822 1865 1907 1950 1992 40
50 2035 2078 2121 2164 2207 2250 2294 2337 2380 2424 50
60 2467 2511 2555 2599 2643 2687 2731 2775 2819 2864 60
70 2908 2953 2897 3042 3087 3131 3176 3221 3266 3312 70
80 3357 3402 3447 3493 3538 3584 3630 3676 3721 3767 80
90 3813 3859 3906 3952 3998 4044 4091 4137 4184 4231 90
100 4277 4324 4371 4418 4465 4512 4559 4607 4654 4701 100
110 4749 4796 4844 4891 4939 4987 5035 5083 5131 5179 110
120 5227 5275 5324 5372 5420 5469 8517 5566 5615 5663 120
130 5712 5761 5810 5859 5908 5957 6007 6056 6105 6155 130
140 6204 6254 6303 6353 64083 6452 6502 6552 6602 6652 140
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T Type

JIS C 1602-1981 (conforms to ANSI MC 96.1-1982, BS4937-1981, DIN IEC 584-1, IEC 584-1-1977) Units: pV
Temperature Temperature

0 1 2 3 4 5 6 7 8 9
(C) (*€)

150 6702 6753 6803 6853 6903 6954 7004 7055 7106 7156 150
160 7207 7258 7309 7360 7411 7462 7513 7564 7615 7666 160
170 7718 7769 7821 7872 7924 7975 8027 8079 8131 8183 170
180 8235 8287 8339 8391 8443 8495 8548 8600 8652 8705 180
1980 8757 8810 8863 8915 8968 9021 9074 9127 9180 9233 190
200 9286 9339 9392 9446 9499 9553 9606 9659 9713 9767 200
210 9820 9874 9928 9982 10036 10090 10114 10198 10252 10306 210
220 10360 10414 10469 10523 10578 10632 10887 10741 10796 10851 220
230 10905 10960 11015 11070 11125 11180 11235 11280 11345 11401 230
240 11456 11511 11566 11622 11677 11733 11788 11844 11900 11956 240
250 12011 12067 12123 12179 12235 12291 12347 12403 12459 12515 250
260 12572 12628 12684 12741 12797 12854 12910 12967 13024 13080 260
270 13137 13194 13251 13307 13364 13421 13478 13535 13592 13650 270
280 13707 13764 13821 13879 13936 13993 14051 14108 14166 14223 280
290 14281 14339 14396 14454 14512 14570 14628 14686 14744 14802 290
300 14860 14918 14976 15034 15092 15151 15209 15267 15326 15384 300
310 15443 15501 15560 15619 15677 15736 15795 15853 15912 15971 310
320 16030 16089 16148 16207 16266 16325 16384 16444 16503 16562 320
330 16621 16681 16740 16800 16859 16919 16978 17038 17097 17157 330
340 17217 17277 17336 17396 17456 17516 17576 17636 17696 17756 340
350 17816 17877 17939 17997 18057 18118 18178 18238 18299 18359 350
360 18420 18480 18541 18602 18662 18723 18784 18845 18905 18966 360
370 19027 18088 19149 19210 19271 19332 19393 19455 19516 19577 370
380 19638 19699 19761 19822 19883 19945 20006 20068 20129 20191 380
390 20252 20314 20376 20437 20499 20560 20622 20864 20746 20807 390
400 20869 400

The temperature of the reference contact is assumed to be 0 °C here.

If the temperature of the reference contact is 20 °C, subtract 789 pV from the value in the
above table.
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MELSEC-A
Fe-CuNi Type
3.8 Standard Thermoelectromotive Force of Fe-CuNi Type
DIN IEC 584-1, IEC 584-1-1977 Units: mV
Tem;()?é;\ture 0 1 5 3 4 5 6 7 8 9 Tem;zoecr)ature
-200 -8.15 - - - - - - - - - -200
-190 -7.86 -7.89 -7.92 -7.95 -7.98 -8.00 -803 -8.06 -8.09 -8.12 -190
-180 -7.56 -759 -7.62 -7.65 -7.68 -7.71 -7.74 -7.77 -7.80 -7.83 -180
-170 -7.2% -7.28 -7.31  -7.34 -7.37 -7.40 -7.44 -7.47 -750 -7.53 170
-160 -6.93 -696 -6.99 -7.083 -7.06 -7.09 -7.12 -7.15 -7.19 -7.22 -160
-150 -6.60 -6.63 -6.66 670 -6.73 -6.76 -6.80 -6.83 -6.86 -6.90 -150
-140 -6.26 -6.29 -6.33 -6.36 -6.39 -6.43 -646 650 -6.53 -6.56 -140
-130 580 -593 597 -6.01 -6.04 -6.08 -6.11 -6.15 -6.19 -6.22 -130
-120 553 -557 -560 -5.64 -568 -571 -575 579 -582 -5.86 -120
-110 -5.15 -5.19 -5.22 526 -5.30 -5.34 -538 -541 -545 -5.49 -110
-100 -4.75 -4.79 -4.83 487 -491 -495 -499 503 -507 -5.11 -100
-90 -433  -4.37 -4.41- -445 -450 -454 -458 -462 -466 -4.71 -90
-80 -3.89 -3.93 -3.98 -4.02 -4.06 -4.11 -415 -420 -4.24 -4.28 -80
-70 -3.44 -348 353 -3.57 -362 -366 -3.71 -375 -3.80 -3.84 -70
-60 298 -3.02 -3.07 -3.12 -316 -3.21 -3.25 -3.30 -3.35 -3.39 -60
-50 251 -2.56 -2.60 -2.65 -2.70 -2.74 -2.79 -2.84 -2.88 -2.93 -50
-40 -2.083  -2.08 212 -2.17 -2.22 -2.27 -2.32 -2.36 -241 -2.46 -40
-30 153 -158 -163 -168 -1.783 -1.78 -1.83 -1.88 -1.93 -1.98 -30
-20 -1.02  -1.07 142 147 -122 127 -1.32 -1.38 -1.43 -1.48 -20
-10 -0.51 -0.56 -0.61 -0.66 -0.71 -0.76 -0.81 -0.87 -0.92 -0.97 -10
-0 000 -005 -0.10 -0.15 -0.20 -0.25 -0.31 -0.36 -0.41 -0.46 -0
0 000 005 010 0.16 0.21 0.26 0.31 0.36 0.42  0.47 0
10 052 057 063 068 073 078 0.84 0.89 0.94 1.00 10
20 105 1.10 116 121 126 131 137 1.42 147 153 20
30 1.58 163 169 174 179 1.84 190 195 2.00 2.06 30
40 2.11 2.16 222 227 233 238 243 249 254 260 40
50 265 270 276 281 287 292 2987 303 308 3.14 50
60 319 324 330 335 341 346 351 357 3.62 3.8 60
70 373 378 384 389 395 4.00 405 4.11 416 422 70
80 427 432 438 443 449 454 460 465 471 477 80
90 482 487 493 498 504 509 515 520 526 532 90
100 537 542 548 553 559 564 570 575 581 587 100
110 592 597 603 608 614 6.19 625 6.30 6.36 6.42 110
120 647 653 658 664 669 675 681 6.85 692 697 120
130 703 7.09 744 720 725 7.31 737 7.42 7.48 7.53 130
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Fe-CuNi Type

DIN IEC 584-1, IEC 584-1-1977 Units: mV
Tem;()?é)ature 0 1 2 3 4 5 6 7 8 9 Temr()oeé)ature
140 7.59 7.65 7.70 7.76 7.81 7.87 7.93 7.98 8.04 8.09 140
150 8.15 8.21 8.26 8.32 8.37 8.43 8.49 8.54 8.60 8.65 150
160 8.71 8.77 8.82 8.88 8.93 8.99 9.05 9.10 9.16 9.21 160
170 9.27 9.33 9.38 9.44 9.49 9.55 9.61 9.66 9.72 9.77 170
180 9.83 9.89 994 10,00 1005 10,11 10.17 10.22 10.28 10.33 180
190 10.39 1045 1050 10.56 10.61 10.67 10.73 10.78 10.84 10.89 190
200 10.95 11,01 11,06 1112 1117 1123 1128 11.34 1140 1145 200
210 11.51 1157 1162 1168 11,73 11,79 1185 1190 11,96 12.01 210
220 12.07 1213 12.18 12.24 1226 12385 1241 1246 1252 12,57 220
230 12.63 1269 12,74 1280 1285 1291 1297 13.02 13.08 13.13 230
240 13.19 13.25 13.30 13.36 13.41 13.47 1353 1358 13.64 13.69 240
250 13.75 13.81 13.86 13.92 13.97 14.03 14.09 14,14 1420 14.25 250
260 1431 14.837 1442 1448 1454 1459 1465 1471 1476 14.82 260
270 14.88 1494 1499 1505 15.10 15.16 1522 15.27 15.33 15.38 270
280 15.44 1550 1555 1561 1566 1572 1578 15.83 15.89 1594 280
290 16.00 16.06 16.11 16,17 16,22 16.28 16.34 16.39 1645 16.50 290
300 16.56 16.62 16.67 16.73 16.78 16.84 1690 1695 17.01 17.06 300
310 1712  17.18 17.23 17.29 17.34 1740 1746 1751 1757 17.62 310
320 17.68 17.74 17.79 17.85 1790 1796 18.02 18.07 18.13 18.18 320
330 18.24 18.30 18.35 18.41 1846 1852 1858 18.63 18.69 18.74 330
340 18.80 18.86 18.91 18.97 19.02 19.08 10.14 19.19 19.25 19.30 340
350 19.36 19.42 19.47 1953 1958 19.64 19.70 19.75 19.81 19.85 350
360 18.92 19,98 20.03 20.08 20.14 20.20 20.26 20.31 20.37 20.42 360
370 20.48 2054 2059 2065 2070 20.76 20.82 20.87 20.93 20.98 370
380 21.04 2110 2115 21.21 21.26 2132 2138 21.43 2149 2154 380
390 21.60 2166 21.71 21.77 21.82 21.88 2194 2198 2205 22.10 390
400 22.16 22.22 22.27 2233 22.38 2244 2250 2255 2261 22.66 400
410 2272 22,78 2283 2289 2295 23.00 23.06 23.12 23.18 23.23 410
420 23.29 23.35 2340 2346 2352 23.57 283.63 23.69 23.74 23.80 420
430 23.86 23.92 2397 2403 24,09 24.14 2420 24.26 2432 24.37 430
440 24.43 2449 2454 2460 2466 2471 2477 24.83 24.89 24.94 440
450 25.00 25.06 25.11 25,17 25.23 2528 25.34 2540 2546 2551 450
460 25.67 2563 2568 2574 2580 2585 2591 2597 26.03 26.08 460
470 26.14 26.20 26.25 2631 26.37 26.42 2648 2654 26.60 26.65 470
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Fe-CuNi Type

DIN IEC 584-1, IEC 584-1-1977 Units: mV

Tem;()?cl-)ature o 1 2 3 a 5 6 7 8 9 Tem;zceé;ature
480 26.71 26.77 26.82 26.88 26.94 2699 27.05 27.11 27.17 27.22 480
490 27.28 27.34 2739 27.45 2751 27.56 27.62 27.68 27.74 27.79 490
500 27.85 27.91 27.97 28.02 28.08 28.14 28,20 28.26 28.31 28.37 500
510 28.43 28.49 2855 28.60 28.66 2872 28,78 28.84 28,89 28.95 510
520 29.01 29.07 29.13 29.18 29.24 29.30 29.36 29.42 2947 29.53 520
530 29.59 29.65 29.71 29.76 29.82 29.88 29.94 30.00 30.05 30.11 530
540 30.17 30.23 30.29 30.34 30.40 30.46 30.52 30.58 30.63 30.69 540
550 30.75 30.81 30.87 30.92 30.98 31.04 31.10 31.16 31.21 31.27 550
560 31.33 31.39 3145 3150 3156 3162 31.68 31.74 3179 31.85 560
570 31.91 31.97 32.03 32.08 32.14 32,20 32.26 32.32 3237 32483 570
580 32.49 3255 32,61 32.66 3272 32.78 32.84 32.90 3296 33.02 580
590 33.08 33.14 33.20 33.26 33.32 33.38 33.43 3349 33.55 33.61 590
600 33.67 33.73 33.79 33.85 33.91 33.97 34.02 33.08 34.14 34.20 600
610 34.26 3432 34.38 34,44 3450 3456 34.61 34.67 3473 34.79 610
620 34.85 3491 3497 35.083 35.09 35.15 3520 35.26 35.32 35.38 620
630 35.44 3550 3556 35.62 3568 35.74 3580 3586 3592 3598 630
640 36.04 36.10 36.16 36.22 36.28 B36.34 36,40 36.46 3652 36.58 640
650 36.64 36.70 36.76 36.82 36.88 36.95 37.01 37.07 37.13 37.19 650
660 37.26 37.30 3736 37.42 37.48 3755 37.61 3767 37.73 37.79 660
670 37.85 37.91 37.97 38.04 38,10 38.16 38.22 38.28 38.35 38.41 670
680 38.47 38.53 38,59 38.66 38.72 38.78 38.84 38.90 3897 39.03 680
690 39.09 39.15 39.22 39.28 39.34 3941 3947 839,53 39.59 39.66 690
700 39.72 39.78 39.85 39.91 39.97 40.04 40.10 40.16 40.22 40.29 700
710 40.35 40.41 40.48 40.54 4060 40.67 40.73 40.80 40.86 40.93 710
720 | 40.98 41.04 41.11 41.17 41.23 41.30 41.36 41.43 4149 4156 720
730 41.62 4169 41.75 41.82 4188 4195 42,01 42,08 42,14 42.21 730
740 42.27 42.34 4240 42.47 4253 4260 4266 4273 42.79 42.86 740
750 42.92 4299 43.05 43.12 43.18 43.25 43.31 43.38 43.44 43,51 750
760 43.57 4364 4370 43.77 43.83 4390 4397 4403 44,10 44.16 760
770 44,23 44,30 44.36 4443 4449 4456 4463 4469 4476 4482 770
780 44.89 4496 4502 45.09 4515 4522 4529 4535 4542 45.48 780
790 4555 4562 4568 4575 4582 4589 4595 46.02 46.09 46.15 790
800 46.22 46.29 46.35 46.42 46,49 4656 4662 4669 46,76 46.82 800
810 46.80 46.96 47.03 47.09 47.16 47.23 47.30 47.37 4743 47.50 810
820 47.57 4764 47.71 47.77 A47.84 4791 4798 48.05 48.11 48.18 820
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Fe-CuNi Type

DIN IEC 584-1, [EC 584-1-1977 Units: mV
Temperature Temperature

0 1 2 3 4 5 6 7 8 9
(C) (°C)

830 48.25 48.32 48.39 4846 4853 48,60 48.66 48.73 48.80 48.87 830

840 48.94 49.01 49.08 49.15 49.22 49,29 49.35 49.42 4949 4956 840

850 49.63 49.70 48.77 49.84 49.91 4998 50.04 50.11 50.18 50.25 850

860 §0.32 50.39 5046 50.53 ©50.60 50.67 5074 50.81 50.88 50.95 860

870 61.02 5109 5116 51.23 51.30 5137 5144 5151 5158 51.65 870

880 51.72 5179 5186 5193 52.00 652.08 52.15 52.22 52.29 52.36 880

890 52.43 5250 5257 52.64 52.71 5279 5286 5293 53.00 53.07 890

900 53.14 900
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MELSEC-A
Cu-CuNi Type
3.9 Standard Thermoelectromotive Force of Cu-CuNi Type
DIN IEC 584-1, IEC 584-1-1977 Units: mV
Tem;(:ofé)ature 0 1 2 3 4 5 6 7 8 9 Tem;zoecr)ature
-200 -5.70 -200
-190 551 553 555 557 -559 -560 -562 -5.64 -566 -5.68 -190
-180 532 -5.34 -536 -538 -540 -5.41 -543 545 -547 -5.49 -180
-170 512 -514 -516 -5.18 520 -522 -524 -5.26 -528 -5.30 -170
-160 -4.91 -493 -495 497 -499 -502 -5.04 -5.06 -5.08 -5.10 -160
-150 -469 -4.71 -473 476 -4.78 -4.80 -4.82 -4.84 -4.87 -4.89 -150
-140 -4.46 -448 -451 -453 -455 '-458 -460 -4.62 -4.64 -4.67 -140
-130 -4.21  -423 -426 -4.28 -4.31 -4.33 -4.36 -4.38 -4.41 -4.43 -130
-120 -3.95 -3.98 -400 -403 -405 -4.08 -4.11 -4.13 -4.16 -4.18 -120
-110 -368 -3.71 -3.73 -3.76 -3.79 -3.81 -3.84 -3.87 -390 -3.92 -110
-100 -3.40 -3.43 -3.46 -3.48 -351 -354 -357 3,60 -3.62 -3.65 -100
-90 -3.11  -3.14 -3.17 -3.20 -3.23 -3.25 -3.28 -3.31 -3.34 -3.37 -90
-80 -2.81 -2.84 -2.87 -2.980 -293 -296 -299 -3.02 -3.05 -3.08 -80
-70 250 -253 -258 259 -262 -2.66 -269 -2.72 -275 -2.78 -70
-60 -2.18  -2.21  -2.24 228 -2.31 -2.34 237 -2.40 -2.44 -2.47 -60
-50 -1.85 -1.88 -1.92 -1.95 -1.98 -202 -205 -2.08 -2.11 -2.15 -50
-40 150 -1.53 -157 -1.60 -1.64 -167 -1.71 -1.74 -1.78 -1.81 -40
-30 114 -1.18  -1.21  -1.25 -1.28 -1.32 -1.36 -1.39 -1.43 -1.46 -30
-20 -0.77 -0.81 -0.84 -0.88 -0.92 -095 -0.89 -1.03 -1.07 -1.10 -20
-10 -0.39 -0.43 -0.47 -0.50 -0.54 -0.58 -0.62 -0.66 -0.69 -0.73 -10
-0 0.00 -0.04 -0.08 -0.12 -0.16 -0.19 -0.23 -0.27 -0.31 -0.35 -0
0 000 0.04 0.08 0.2 016 0.20 024 0.28 0.32 0.36 0
10 0.40 044 048 052 056 060 064 068 0.72 0.76 10
20 080 0.84 088 092 096 100 105 1.09 1.13  1.17 20
30 1.21 1.25 129 1.34 138 142 146 150 155 1.59 30
40 163 167 171 176 180 1.84 188 192 197 2.01 40
50 2.05 209 214 218 222 226 231 2.35 2.39 2.44 50
60 248 252 257 261 265 269 274 278 282 2.87 60
70 291 295 3.00 3.04 309 313 3.7 3.22 326  3.31 70
80 3.35 3.39 344 348 353 357 362 3.6 3.71 3.75 80
90 380 3.84 389 393 398 402 407 411 416 4.20 90
100 425 430 434 439 443 448 453 457 462 466 100
110 471 476 480 485 490 494 499 504 509 5.3 110
120 518 5.23 527 532 537 541 546 551 556 560 120
130 565 570 675 579 584 58 594 599 603 6.08 130
140 6.13 6.18 6.23 6.28 633 637 642 6.47 652 6.57 140
150 6.62 6.67 672 6.77 682 687 692 697 7.02 7.07 150
160 712 747 7.22 727 7.33 737 743 7.48 753 7.58 160
170 763 768 773 779 7.84 7.89 794 7989 805 8.10 170
180 815 820 825 831 836 841 846 851 857 8.62 180
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Cu-CuNi Type
DIN IEC 584-1, IEC 584-1-1977 Units: mV
Tem%eé)ature 0 1 2 3 4 5 6 7 8 9 Tem;zcecr)ature
190 8.67 8.72 8.78 8.83 8.88 8.93 8.99 9.04 9.09 9.15 190
200 9.20 9.25 9.31 9.36 9.42 9.47 9.52 9.58 9.63 9.69 200
210 9.74 9.79 9.85 9.90 9.96 10.01 10.07 10.12 10.18 10.23 210
220 10.29 10.35 10.40 1046 1051 10.57 10.62 10.68 10.74 10.79 220
230 10.85 10.91 10,96 1102 11.07 1113 11.19 11,24 11.30 11.35 230
240 11.41 1147 1152 1158 1164 1169 11.75 11.81 11.87 1192 240
250 11.98 12,04 12.09 12,15 12.21 12,26 1232 12.38 1244 12.49 250
260 12,55 1261 1267 12,72 12,78 12.84 1290 1296 13.01 13.07 260
270 13.13 13.19 13.25 13.30 13.36 13.42 13.48 13.54 1359 13.65 270
280 13.71 13.77 13.83 13.89 13.95 14.00 14.06 14.12 14.18 14.24 280
290 14.30 14.36 1442 14,48 1454 1460 1466 14.72 14.78 14.84 290
300 1490 1496 15,02 15.08 1514 1520 1526 1532 1538 15.44 300
310 15,50 1556 1562 1568 1574 1580 1586 1592 1598 16.04 310
320 16.10 16.16 16.22 16.28 16,34 16.40 16.46 16.52 1658 16.64 320
330 16.70 16.76 16.82 16.88 16,94 17.00 17.07 17.13 17.19 17.24 330
340 17.31 17.37 1743 1749 1755 1761 1768 17.74 17.80 17.86 340
350 17.92 1798 18.04 18.10 18.16 18,22 18.29 18.35 18.41 18.47 350
360 18.53 18.59 18.65 18.71 18.77 18.83 18.89 18.96 19.02 19.08 360
370 19.14 18.20 19.26 19.33 19.39 19.45 1951 19.57 19.64 19.70 370
380 19.76 19.82 19.89 19,95 20.01 20.07 20.13 20.19 20.26 20.32 380
390 20.38 20.44 20.50 20.57 20.63 20.69 20.75 20.81 20.88 20.94 390
400 21.00 2106 21.12 21,19 2125 2131 21.37 2143 2150 21.56 400
410 21.62 2168 21.75 2181 2187 2193 22.00 22.06 22.12 22.19 410
420 22,25 2231 2238 2244 2250 2256 22.63 22.69 2275 22.82 420
430 22.88 2294 23.01 23.07 23.13 23.19 23.26 23.32 23.38 23.45 430
440 23.51 23,57 23.64 23.70 23.77 23.83 23.89 23.96 24,02 24.09 440
450 24.15 2421 24,28 24.34 2441 2447 2453 2460 2466 24.73 450
460 24,79 24.85 24,92 2498 25.05 2511 25,18 25.24 2531 25.37 460
470 25.44 2550 2557 25.63 2570 25.76 25,83 25.89 25.95 26.02 470
480 26.09 26.16 26.22 26.29 26.35 26.42 26.49 2655 26.62 26.68 480
430 26.75 26.82 26.88 2695 27.01 27.08 27.156 27.21 27.28 27.34 490
500 27.41 27.48 2754 27.61 2768 27.74 27.81 27.88 27.95 28.0% 500
510 28.08 28.15 28.21 28.28 28.35 28.41 28.48 28,55 2862 28.68 510
520 28.75 28.82 28,89 28,95 29.02 29.09 29.16 29.23 29.29 29.36 520
530 29.43 29,50 29.57 29.63 29.70 29.77 29.84 29.91 29,97 30.04 530
540 30.11 30.18 30.25 30.32 3039 3045 30.52 30,59 30.66 30.73 540
550 30.80 30.87 30.94 31.01 3108 31.14 31.21 31.28 31.35 31.42 550
560 31.48 31.56 3163 31.70 31,77 31.84 3191 3198 32,05 32.12 560
570 32.19 32.26 32.33 3240 3247 3254 3261 32.68 32.75 B32.82 570
580 32.80 32,96 33.03 33.10 33.17 33.24 33.32 33.39 33.46 33.53 580
590 3360 33.67 33.74 33.81 33.88 33.95 34.03 34.10 34.17 34.24 590
600 34.31 600
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APPENDIX 4 OUTSIDE DIMENSION

Pt A1S68TD
RUNS
:- L
0
< 1
] 2
_ - 3
[ |
- g 5
] " 6
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o Lo ] 4 J
|
Yl 93.6 - 34.5 g
(0.03) (0.37) (0.14)

Unit:mm (inch)
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MELSEC-A
APPENDIX 5 SYMBOL LABEL
Front Back
0 1
2
| 3
2 4
s 5
8
4 7
5 8
s 9
10
7 11
8 12
o 13
14
A 15
B 16
o 17
18
D 19
E 20
F 84545670-001
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure”) found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service
Company.
However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at
the customer’s discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing on-
site that involves replacement of the failed module.

[Gratis Warranty Term]
The gratis warranty term of the product shail be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi
products, special damages and secondary damages whether foreseeable or not, compensation for accidents, and
compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(1) In using the Mitsubishi MELSEC programmable controller, the usage conditions shall be that the application will not
lead to a major accident even if any problem or fault should occur in the programmable controller device, and that
backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi programmable controller has been designed and manufactured for applications in general industries,
etc. Thus, applications in which the public could be affected such as in nuclear power plants and other power plants
operated by respective power companies, and applications in which a special quality assurance system is required,
such as for Railway companies or Public service purposes shall be excluded from the programmable controller
applications.

In addition, applications in which human life or property that could be greatly affected, such as in aircraft, medical
applications, incineration and fuel devices, manned transportation, equipment for recreation and amusement, and
safety devices, shall also be excluded from the programmable controller range of applications.

However, in certain cases, some applications may be possible, providing the user consults their local Mitsubishi
representative outlining the special requirements of the project, and providing that all parties concerned agree to the
special circumstances, solely at the users discretion.
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