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@ SAFETY PRECAUTIONS @

(Read these precautions befaore using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals
introduced in this manual.

Also pay careful attention to Safety and handle the module properly. These precautions apply only to
Mitsubishi equipment.Refer to the user's manual of the CPU module to use for a description of the PLC

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

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

| Procedures which may lead to a dangerous condition and cause
| l A CAUTION T superficial to medium injury, or physical damage only, if not carried out
I

properly.

Depending on circumstances, procedures indicated by A CAUTION may also be linked to serious
resuits.

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

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

[Cautions on Design]

| A CAUTION

¢ Do not bundie 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 100mm, otherwise malfunctions may

occur due to noise.

[Cautions on Mounting]

A 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.

+ Make sure that the module fixing projection on the base of the module is properly engaged in the

module fixing hole in the base unit before mounting the module.
Failure to mount the module properly will result in malfunction or failure, or in the module falling.




[Cautions on Wiring]

A CAUTION

» Always ground the FG, FG1 and FG2 terminals to the protective ground conductor.
Doing so may cause 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 within the specified torque range.
Undertightening can cause a short circuit or malfunction.
Overtightening can cause a short circuit or malfunction due to damage of the screws or module.

» 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]

& CAUTION

¢ Do not touch terminals while the power is ON.
This will cause malfunctions.

» Always start cleaning or terminal screw retightening after switching power off externally in all phases.
Not doing so can cause the module to fail or malfunction.

» Do not disassemble or modify the module.
This will cause a failure, malfunction, injury or fire.

» Always turn off all external power supply phases before mounting or dismounting the module.
Failure to do this may result in malfunction or damage to the module.

[Cautions on Disposal]

A 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
Controllers. 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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Conformation to the EMC Directive and Low Voltage Instruction

For details on making Mitsubishi PLC conform to the EMC directive and low voltage instruction when
installing it in your product, please see Chapter 3, "EMC Directive and Low Voltage Instruction” of the User's
Manual (Hardware) of the PLC CPU to use.

The CE logo is printed on the rating plate on the main body of the PLC that conforms to the EMC directive
and low voltage instruction.

By making this product conform to the EMC directive and low voltage instruction, it is not necessary to
make those steps individually.
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1. INTRODUCTION
’ This manual gives specifications, handling, programming procedures, etc. for
the AB16TD temperature-digital converter module for use with the MELSEC-A
series CPU module.

When connected with the ABOMXT isolated multiplex module (hereafter
abbreviated to the ABOMXT) or ABOMXTN thermocouple I/P multiplexer
(channel isolated) (hereafter abbreviated to the AGOMXTN), the A616TD
allows external temperature sensor (thermocouple) input values into 16-bit,
signed BIN temperature values or 16-bit, signed BIN (data part: 12 bits) digital
values. (The AGOMXT and AGOMXTN are hereafter abbreviated generically to
the ABOMXT. Note that if specifications differ between the AGOMXT and
AB0MXTN,; the specifications of the AGBOMXT and AGOMXTN are described
separately.)
When connected directly with the AGOMX non-isolated multiplex module
(hereafter abbreviated to the AGOMX), ABOMXR isolated multiplex module
(hereafter abbreviated to the AGOMXR) or AGOMXRN analog I/P multiplexer
(channel isolated) (hereafter abbreviated to the AGOMXRN), the A616TD also
accepts other sensors than temperature sensors and converts analog input

- values into 16-bit, signed BIN (data part: 12 bits) digital values. (The AGOMXR
and A6OMXRN are hereafter abbreviated generically to the AGOMXR. Note
that if specifications differ between the AGOMXR and AGOMXRN, the
specifications of the AGOMXR and ABOMXRN are described separately.)
Hereafter, A6GOMX is used to denote any type of ABOMX module, for example:
ABOMXT, AGOMX, AGOMXR.

™ Non-thermocouple sensors Confi
- . ermo- igu-
Module combination couples 0 to 10V ~10 to 10V, | ration Drg.
—20 to 20mA
AB616TD-+ABOMXT O ©) Fig. 1.1
AB16TD+ABOMXT-+AEOMX(MXR) @) @] O Fig. 1.2
A616TD+AB0MX(MXR) O O Fig. 1.3
A616TD @) Fig. 1.4
Up to 7 modutes
AB16TD Thermoresi ABOMXT | Thermoresistance
INPUT 0 == nﬁ;‘}o'\éﬁ MX. CH.0
| MX. CH.1 — MX. CH.1
1o ! i ’ H
1 1
1 : 1
] '
. :::tﬁ;-‘—ﬁ ‘o E oaocoo/ 10 !
S : b
to ! ! '
' MX. CH.Fla—t— MX. CH.F o=
1 mv mv
INPUT F ouT j ouT j
* Up to 105 temperature sensors ¢an — 7
be connected. Pl
*Up to 8 external sensors can be 010 10V 0 10 0OV y
connected. External sensor Temperature sensor Temperature sensor
{thermocouple} {thermocouple}

Fig. 1.1 A616TD+A60MXT Combination

Up to 7 modules

AB16TD ASOMXT Thermoresistance ASOMXT
INPUT 0 e mix. g:? MX. CH.0
0 : T M) [ :
i . 1
INPUT 7 fe—"~ i loooea| H
INPUT 8} to ! :
i : .
o || ' !
1 MX. CH.F MX. CH.Ffe—y
\ mv my
INPUT F _
« Up to 90 temperature sensors can out out ™~ _;O w0 10V,
be connected. 0 to 20mA
« Up to 104 external sensors can be h
connected {or 24 when 90 tempera- 0 to 10V Ped
ture sensors are connected). 0 to 10V
External sensor Temperature sensor External sensor

({thermocouple)

Fig. 1.2 A616TD+A60MXT-+AE60MX(A60MXR) Combination

1-1
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Up to 7 modules

AB16TD ABOMX(R) ABOMX(R)
INPUT 0 )| MX. CH.0 MX. CH.0
i e fe——
to ! 1 H
! I {
INPUT7‘ﬂI t ! ooooo to :
INPUT 8 |5~ ° ! :
! : i
to | i . |
P || Mx. cHAe=— MX. CH.F[—
H mV mV
INPUT Fy ouT —] ouT _J
* Up to 120 temperature sensors can ~ T
be connected. 0 to 10V~ t le———10t0 10V, __ |
0 to 10V ) —20 to 20mA J\
- External sensor External sensor External sensor

Fig. 1.3 A616TD-+A60MX(A60MXR) Combination

A616TD

INPUT 8

to

INPUT F

=

* Up to 8 external sensors can be 0 to 10V

connected. /N
External sensor

Fig. 1.3 A616TD Stand-Alone Operation
1.1 Features

(1) A maximum of seven A60MX modules can be connected to
AB16TD channels 0 to 7. Up to 105 temperature sensors
(thermocouples) can be connected if all seven of the modules
are of the ABOMXT type. Alternatively, if all of the modules are
of the A6OMX and/or A60OMXR type, a total of up to 120
external sensors can be connected.

(2) A total of 420 temperature sensors can be connected if
A616TD-A60MXT combinations are installed in all 64 slots
available with the maximum configuration of a single-CPU
stand-alone system. Using A616TD-A60MX or A6OMXR com-
binations, up to 960 external sensors can be connected.

(3) The ABOMXT permits the connection of thermocouples meet-
ing four different Japanese and overseas standards: JIS,
ANSI, DIN and BS.

(4) The thermoresistor (PT100) connected to channel 0 of the
AB0MXT automatically carries out cold-junction compensa-
tion.

(5) Wiring discontinuity detection settings and error compensa-
tion can be enabled for each ABOMXT channel.

1-2
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The following abbreviations are used for various types of CPU in

this User’'s Manual.

(1) - Sequencer CPU

A1CPU(P21/R21)
A2CPU(P21/R21)
A2CPU-S1(P21/R21)
A3CPU(P21/R21)
AINCPU(P21/R21)
A2NCPU(P21/R21)
A2NCPU-S1(P21/R21)
A3NCPU(P21/R21)
A3HCPU(P21/R21)
A2ACPU(P21/R21)
A2ACPU-S1(P21/R21)
A3ACPU(P21/R21)
A0J2CPU(P23/R23)
AOJ2HCPU(P21/R21)
A52GCPU(T21B)

(2) Building block type CPU

A1CPU(P21/R21)
A2CPU(P21/R21)
A2CPU-S1(P21/R21)
A3CPU(P21/R21)
ATNCPU(P21/R21)
A2NCPU(P21/R21)
A2NCPU-S1(P21/R21)
A3NCPU(P21/R21)
A3HCPU(P21/R21)
A2ACPU(P21/R21)
A2ACPU-S1(P21/R21)
A3ACPU(P21/R21)

(3) Compact-type CPU
A0J2CPU(P23/R23)

AOJ2HCPU(P21/R21)
A52GCPU(T21B)

A2UCPU
A2UCPU-S1
A3UCPU

A4UCPU
A73CPU(P21/R21)
A3MCPU(P21/R21)
A81CPU

Q2ACPU

Q2ACPU-$1

Q3ACPU
Q4ACPU
Q4ARCPU

A2UCPU
A2UCPU-S1
A3UCPU

A4UCPU
AT73CPU(P21/R21)
A3MCPU(P21/R21)

» A81CPU

Q2ACPU
Q2ACPU-S1
Q3ACPU
Q4ACPU
Q4ARCPU

1-3
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2. SYSTEM CONFIGURATION

2.1 Overall Configuration

(1) System using the A616TD with building block type CPU

Type | ldin ik
CPU module

= (.”;,,,_:,\_" Type|  A616TD a

";'.‘» - .:“\" Temperature-digital

’ converter module

HITHH]

ACOIMX to same
base unit.

Type|  AC12MX to

different base unit.

*Extension cable ] . A38B
l—] Type A358

A32B

Main base unit

Type l A6O0MXT

*Multiplexer module

ACO06B
Type AC12B
AC30B

Extension cable

ACOIMX to same
base unit. . @

Type|  Ac12MX to

different base unit.

*Extension cable

ﬂ D —.
* The ABOMXT, AGOMX, ABOMXR, ’
ACO01MX and AC12MX are not

. A68B
supplied with the A616TD. Type AGSB
Please purchase them separately. T AB0MX - -
(The ACO1MX is supplied with the YPE|  ABOMXR Extension base unit

ABOMX, ABOMXR and A6OMXT.)

*Multiplexer module
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(2) System using the A616TD with compact CPU

i ’ .

ACOTMX to same
base unit.

Type|  AC12MX to

different base unit.

*Extension cable

F

/;‘__\ _
B

ACOIMX to same
base unit.

Type|  AC12MX to

different base unit.

*Extension cable

=

TypeL AB16TD

Temperature-digital
converter module

3
5

Type [ A60MXT

*Multiplexer module

ABOMX
Type|  AGOMXR

*Multiplexer module

Type |Compact type CPU

CPU unit

A0J2C04B
Type|  A0J2C10B

Extension cable

-

£On

A0JCO1
Type A0JCO3
A0JCO06

/O cable

A68B
Type A65B

Extension base unit

Typel A0J2 1/O unit

* The AGOMXT, A6OMX, ABOMXR, ACOT1MX
and AC12MX are not supplied with the

AB16TD.

Please purchase them separately.
{The ACO1MX is supplied with the ABOMX,
A60MXR and AGOMXT.)
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2.2 Notes on Use of A616TD in System

The A616TD can be used with the following CPU modules:

Applicable CPU modules

A0J2CPU A3UCPU A1SJCPU(S3)
A0J2HCPU A4UCPU A1SJHCPU(S8)
A1TNCPU A73CPU A1SCPU(S1)
A2NCPU A81CPU A1SCPUC24-R2
A2NCPU-S1 A1CPU A1SHCPU
A3NCPU A2CPU A2SCPU(S1)
A3HCPU A2CPU-S1 A2SHCPU(S1)
A3MCPU A3CPU A2ACPU(S1/830)
A2ACPU Q2ACPU A2USHCPU-S1
A2ACPU-S1 Q2ACPU-S1 Q2ASCPU(S1)
A3ACPU Q3ACPU Q2ASHCPU(S1)
A2UCPU Q4ACPU A52GCPU
A2UCPU-S1 Q4ARCPU

The A616TD may be loaded onto any slot of the base unit with the
following precautions:

(1) The power supply capacity will be exceeded if the A616TD is
loaded into an A5._ type extension base unit, as this type of
base unit contains no power supply.

Therefore, if the A616TD is to be loaded into an extension base
unit, the extension base unit must be of the A6._: type which
incorporates a built-in- power supply.

(2) The A616TD cannot be used on the last slot of the seventh
extension stage in an A3CPU(P21/R21) system.

(3) On a data link system, the A616TD can be mounted to any of the
following:master station, local station or remote /O station.
Refer to the MELSECNET, MELSECNET/B data link system reference
manua! for examples of programs for remote I/O stations.

POINT l

The A616TD cannot be used on the A0J2P25/R25 (remote
I/0 station)

2.3 Notes on Configuring a System

(1) Do not feed the input/output module into either of the pairs of
slots to the left and right of the A6OMXT.
If the input/output module is loaded into these slots, the noise
it generates may prevent stable temperature measurements.

Do not load the input/output

]
}

_§ %’7 N 77 * module into these slots.
| i
1| 70

2-3
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(2) Up to seven modules may be loaded by connecting the OUT
terminal of the A60MX._: with any of the A616TD INPUT
channels 0 to 7.

The A60MX:_: cannot be used independently.

(3) External sensors cannot be connected directly to any of the
eight A616TD INPUT channels 0 to 7.

(4) A special extension cable, ACO1MX, is required to connect the
AB16TD to an A60MX._: module.
A special extension cable, AC12MX, is required to connect the
AB16TD to another base unit. Only an ABOMX._: module may
be loaded between an A616TD and another A6OMX:_: module,
or between two A60MX:. : modules on any one base unit.
Always load the A616TD to the left of an AGOMX:_: module.

(5) The A616TD A/D conversion characteristics fixed to convert an
analog input of 0 to 10V to the range 0 to 4000 or —2000 to
2000. These ranges cannot be changed by the user.

An AB0MX or A60OMXR module must be loaded if connecting
external sensors producing an analog input outside the range
0to 10 V. :

(6) The ABOMXT channels are isolated by mercury-plunger relays, and
the A60 MXTN channels are isolated by photo MOS relays. The
channels specified for discontinuity detection are non-isolated
(20M( resistance isolated) by the discontinuity detection circuit.

(7) The ABOMXT and A60MX are not isolated between channels but 1M
Q resistor isolation minimizes influence between the channels.

(8) The inter-channel dielectric withstand voltage of the AGOMXT and
ABOMXR is 500VDC (accuracy guarantee 500VDC) and that of the
ABOMXTN and AG60MXRN is 400VDC (ABOMXTN: accuracy
guarantee 100VDC, A6OMXRN: accuracy guarantee 400VDC).

(9) Discontinuity detection may not be enabled for channels to which tip-
grounded thermocouples are connected.
When discontinuity detection is specified, a potential difference
caused by a grounding resistance difference occurs between the tip
grounding point of the thermocouple and the grounding point on the
discontinuity detection circuit side, producing a detection error.

(10) The sampling period is set automatically according to the number of
channels for which conversion is enabled.
The sampling period cannot be specified by the user.

(11) The A616TD may only be loaded to the first four slots of the
extension base unit used with the AOJ2CPU.

(12) When the AGOMXT or A6OMXR is used, never mount the module
horizontally or vertically. If you do so, the internal mercury-plunger
relays may not operate properly.

When the AGOMXTN or A6OMXRN is used, there are no restrictions
on mounting.

(13) For wiring,b always take noise reduction measures in the methods
given in Sections 4.6 and 4.7.
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2.4 Module Connection

The configuration of the connection of A6OMXT, A60MX or
AB0MXR modules to the A616TD are shown in the diagram below.

Max. 7 modules
/ \
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616TD
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‘i_"m?sb‘r . .I
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3. SPECIFICATIONS

3.1 General Specifications

Table 3.1 shows the common specifications of various units used.

temperature

Item Specifications
Operating ambient 0 to 55C
temperature
Storage ambient —20 to 75C

Operating ambient
humidity

10 to 30%RH, non-condensing

Storage ambient
humidity

10 to 90%RH, non-condensing

Vibration resistance

Frequency | Acceleration V Amplitude Sweep Count
Conforms to *JIS C 0911 10 to 55Hz —— 0.075mm 10 times
55 to 150Hz 1g — *(1 octave/minute)

Shock resistance

Conforms to JIS C 0912 (10g X 3 times in 3 directions)

Noise durability

By noise simulator of 1500Vpp noise voltage,
1us noise width and 25 to 60Hz noise frequency

Dielectric withstand
voltage

1500V AC for 1 minute across AC external terminals and ground
500V AC for 1 minute across DC external terminals and ground

insulation resistance

5MQ or larger by 500V DC insulation resistance tester across
AC external terminals and ground

Grounding

Class 3 grounding; grounding is not required when it is impossible.

Operating ambience

Free of corrosive gases. Dust should be minimal.

Cooling method

Self-cooling

Table 3.1 General Specifications

One octave marked * indicates a change from the initial frequency to double or
half frequency. For example, any of the changes from 10Hz to 20Hz, from 20Hz to
40Hz, from 40Hz to 20Hz, and 20Hz to 10Hz are referred to as one octave.

*JIS: Japanese Industrial Standard
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3.2 Performance Specifications

The performance specifications of the A616TD, AGOMXT, AGOMXTN,
ABOMX, ABOMXR and A6OMXRN modules are listed below.

3.2.1 Performance of the A616TD, A6OMXT and A60MXTN combination

The performance specifications of the A616TD, AGOMXT and AGOMXTN
combination are listed in the table below.

item Specifications Reference
Temperature sensor input ('C) —200 to 1800
Digital output . - . - oy
9 P Binary digital values {0 to 4000) with a 16-bit sign (12 data bits). .
values Section
Output - - - . 3.3.1
Temperature Binary digital values with a 16-bit sign -3,
output values (—2000 to 18000 : value to the first decimal place X 10}
Standard Type or code
, JIs B R S K E J T _ —_ Appen-
Acceptable thermocouples ANSI B R s K E J T — - dices
OIN _ _ PtRh | NiCr _ _ _ Fe Cu 1to 3
-Pt -Ni -CuNi_| -CuNi
8s PtRh30 | PtRh13 | PtRh10 | NiCr NiCr Fe Cu _ .
-PtRh6 =Pt - -Pt cNiAtL | -CuNi | -CuNi [ -CuNi
Measurement range no. 1 2 3 4
JIS |ANSI| DIN | BS Permitted —12.5
stan- | stan- | stan- | stan- input voltage to 0to25 | 0to 50 | Oto 100
dard | dard | dard { dard range (mV) 125
Measurement temperature range (C){100 to 1500{100 to 1800]100 to 1800{100 to 1800
__ |PtRh30
B! B ' OIRNG Accuracy (%) . +05
Temperature drift (T} +0.013
Measurement temperature range {C)| 0 to 1000}0 to 17000 to 1700|0 to 1700
R R | — Pﬂ?&“s Accuracy (%) +04
Temperature drift {C) *£0.011
Measurement temperature range {C}1 0 to 12000 to 17000 to 1700{0 to 1700
s | s |PBhPREG Accuracy (%) | oe
Temperature drift (C) +0.011
Measurement temperature range (T)j—200 to 250 O to 500 |0 to 1000]0 to 1300
NiCr | NiCr
*q K K 1N |-NiAl Accuracy (%) +0.4 +0.3 +0.3 +0.5
Measurement Temperature drift {C) 40011 | +001 | 20601 | %£0.013 Secti
ection
temperature range Measurement temperature range (T)| —200 to 150{ O to 300 | O to 600 |0 to 1000 4.4
accuracy Nicr
E E — l.CuNi Accuracy (%) +0.4 +0.3 +0.3 +0.4
Temperature drift (T} +0.011 +0.01 +0.01 +0.011
Measurement temperature range (T){—200 to 200{ 0 to 400 | 0 to 860 {0 to 1200
oo | - ds Accuracy (%) +04 | +03 | x03 | +oa
Temperature drift {C} +0.011 +0.01 +0.01 +0.011
Measurement temperature range ()| ~200 to 200| O to 400 | 0 to 400 | O to 400
L B S Accuracy (%) x05 | *03 |
Temperature drift {C) +0.013 +0.01
Measurement temperature range (T){—100 to 200} O to 400 | 0 to 800 | O to S00
— | - Fe |
CoNi Accuracy (%) . +03 +03 +05
Temperature drift (T) +0.01 +0.01 +0.013
Measurement temperature range (C}]—100 to 200{ O to 400 | 0 to 600 | O to 600
= | = |.&uid = Accuracy (%) +03 | 04
Temperature drift {C) +0.01 +0.011

Table 3.2 A616TD, ABOMXT and A6GOMXTN Combination Performance List (Contine)
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Item Specifications Reference
Overall ” Values in table above +05 °C
verall accuras o . . " i .
oy (%) (£0.5 °C is the cold-junction compensation accuracy) Section 3.3
Cold-junction compensation .
N -20 to 80(Thermoresistoer PT100 connected) —
temperature range (°C )
Max. conversion speed {ms/channel) 50 Section 3.3.2
AB16TD Between input terminals and PLC: Photocoupler isolation
Between channels: Non-isolated(1M Q2 resistor isolation)
Between input terminals and PLC: Photocoupler isolation
AGOMXT Between channels: Mereury—plunger rela}l isola.tio? o
Isolation Non-isolated when discontinuity detection is selected
(20M QY resister isolation).
Between input terminals and PLC: Photocoupler isolation
Between channels: P| i i
ASOMXTN tween channels: hot? MOS relay lso.latlon o
Non-isolated when discontinuity detection is selected
(20M 2 resister isofation).
Withstand voltage ABOMXT 500DC (accuracy guarantee 500DC)
between channels(V) ABOMXTN 400DC (accuracy guarantee 100DC)
No. of temperature sensor
i . p' 15 (Up to 7 A6OMXT modules can be connected to each A616TD.) e
input points (points per ABOMXT) -
AB616TD 32
No. of O points ; N
occupied(points) ABOMXT 32 (Treated as empty slots. May be set to 0 by /O assignment.) e —
upi i
P . po ABOMXTN 32 (Treated as empty slots. May be set to 0 by /O assignment.)
Connection terminals 38-point terminal block e

Applicable wire size (mmz)

0.7510 2.0 (18 to 14 AWG) (applicable tightening torque:39 to 59N - cm)

Applicable solderless terminal

V1.25-3 V1.25-YS3A V2-S3V2-YS3A

Internal current AB16TD 1.0
consumption at ABOMXT 0.8 e —
5VDC (A) ABOMXTN 0.64
A616TD 850
Weight (g) ABOMXT 950 _
ABOMXTN 950
AB16TD 37.5(1.48) (W) X 250 (9.84) (H) x 131 (5.16) (D)
Dimensions
mm (inch) ABOMXT 75.5 (2.97) (W) X 250(9.84) (H) x 131 (5.16) (D) —
ABOMXTN 75.5 (2.97) (W) x 250(9.84) (H) x 131(5.16) (D)

Table 3.2 A616TD, AGOMXT and A6OMXTN Combination Performance List

*1 The measurement ranges 2, 3, and 4 in the table are specified for a
terminal-block (reference} temperature of 0°C. If the actual terminal-biock
temperature, measured by the thermoresistor, is non-zero the measurement
ranges are changed according to this temperature difference as follows:

Upper limit=measurement range upper limit from table.

Measurement
Lower limit=terminal-block temperature.

range
Example

For a terminal-block temperature of 30C and a JIS K type
thermocouple, measurement range 2 becomes 30°C to 500C.

*1 applies to the temperature measurement ranges. Refer to the
standards listed in the Appendices for the actual thermocouple
temperature ranges.

An out-of-range signal is output if the measurement ranges
described above are exceeded. Accuracy cannot be guaranteed if
the actual temperature range is exceeded.
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3.2.2 Performance of the A616TD, AGOMX, AGOMXR and A60MXRN combination

The performance specifications of the AG16TD, A6OMX,
AB0MXR and A60OMXRN are listed in the table below.

Item Specifications Reference
) Voltage (V) ' -10t0+10 DC
Analog input
Cumrent (MA) -20 to +20 DC .
Section 3.4.1

Binary digital values with a 16-bit sign

Digital output values
igital outp {-48 to 4047 or -2048 to 2047: can be selected for each channel)

Input Analog Input range Max. resolution Digital output values
0to +10 2.5mV (1/4000)
0to+5 1.25mV (1/4000)
Voltage (V) +110 +5 1.0mV (1/4000)
/O characteristics 1010 +10 5.0mV (1/4000) 010 4000 Section 3.4.1
-5fo0 +6 2.5mV (1/4000) -2000 to 2000
0to +20 5 ¢t A (1/4000)
Current (mA) +4 to +20 4 1t A (1/4000)
-20 to +20 10 ¢t A (1/4000)
Overall accuracy (%) +0.6 (Full-scale accuracy) Section 3.4.3
Max. conversion speed (ms/channel) 50 Section 3.4.2
Max. absolute input voltage (V) - - x18 -
current (mA) : +30
AG16TD Between input terminals and PLC: Photocoupler isolation
Between channels: Non-isolated(1M Q2 resistor isolation)
ABOMX Between input.terminals and PLC: Photocoupler isolation
) Between channels: Non-isolated(1M 2 resistor isolation)
Isolation ABOMXR Between input terminals and PLC: Photocoupler isolation -
Between channels: Mercury-plunger relay isolation
Between input terminals and PLC: Photocoupler isolation
ABOMXRN . )
Between channels: Photo MOS relay isolation
Withstand voltage ABOMXR 500DC (accuracy guarantee S00DC)
between channels ' —
) ABO0MXRN 400DC (accuracy guarantee 400DC)
No. of analog input points ' 16 _
(points per module)
AB16TD 32
No. of /O points ABOMX 16 (Treated as empty slots. May be set to 0 by /O assignment.)
occupied (points) ABOMXR 16 (Treated as empty slots. May be set to 0 by /O assignment.) T
ABOMXRN 16 (Treated as empty slots. May be set to 0 by /O assignment.)
Connection terminals 38-point terminal block f—
Applicable wire size (mmz) 0.75 to 2.0 (18 to 14 AWG) (applicable tightening torque:39 to 59N - cm) N
Applicable solderless terminal V1.25-3, V1.25-YS3A, V2-S3, V2-YS3A —
A616TD . 1 —
Internal lerrent AGOMX 0.65 ___
consumption at ASOMXR 05 —
5V DC (A)
ABOMXRN 0.35 —
A616TD 850
) ABOMX 550
Weight (@) ABOMXR 800 T
ABOMXRN 560
A616TD 37.5(1.48) (W) x 250(9.84) (H) x 131(5.16) (D)
Dimensions mm ABOMX 37.5(1.48) (W) x 250 (9.84) (H) x 131 (5.16) (D)
(inch) ' ABOMXR 37.5(1.48) (W) x 250 (9.84) (H) x 131 (5.16) (D) —_
ABOMXRN 37.5(1.48) (W) x 250(9.84) (H) x 131 (5.16) (D)

Table 3.3 A616TD, A6OMX, A60OMXR and A60MXRN combination Performance List
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3.2.3 A616TD performance list

The AB16TD analog-input characteristics are listed in Table 3.4.

For items not listed in this table, refer to the temperature-digital
‘conversion characteristics in Table 3.2.

Item

Specifications

Analog input voltage (V)

0 to -+10 DC (Input resistance: TMQ)

Digital output

Binary digital values with a 16-bit sign
{(—48 to 4047 or —2048 to 2047: can be selected for each channel)

Max. resolution of
/0 characteristics

Overall accuracy (%)

Analog input range (V)
0 to +10

Max. resolution Digital output values

0 to 4000
—2000 to 2000

2.5mV (1/4000)

AB16TD stand-alone operation: £0.3 (Full-scale accuracy)

Max. conversion speed
{ms/channel)

1 for stand-alone A616TD

Max. absolute input voltage (V)

+15

Isolation

Between input terminals and PLC: Photocoupler isolation
Between channels: Non-isolated {(1MQ resistor isolation)

No. of analog input points

16
(points per module)
No. of /O points
R i 32
occupied (points)

Table 3.4 A616TD Performance List {for analog inputs)
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3.3 Temperature - Digital Conversion

The temperatures detected by the temperature sensors (thermo-
couples) are input to the A616TD input channels as a thermoelec-
tromotive force.

The ABOMXT switches input channels once each sampling period
and amplifies the voltage input to each channel from its respective
thermocouple into the voltage range 0 to 10V, and sends this
voltage to the A616TD.

The A616TD converts the analog input voltages to digital values.
As the relationship between the thermoelectromotive force and
the temperature for the temperature sensors (thermocouples)
sensors is non-linear, the converted digital values are linearized
before being stored in buffer memory.

3.3.1 Conversion characteristics

(1) Temperature detection characteristics

The AGOMXT amplifies the non-linear outputs of the tempera-
ture sensors to the 0 to 10 V range and sends these signals to
the A616TD where they are A/D converted, linearized and
output as detected temperature values.

An example characteristic showing the relationship between
the temperature sensor input values and the detected temper-
ature values is shown in Fig. 3.1.

(600C) 6000 f - — =~ e e e e mm e — = = o

These curves show an example
of temperature detection charac-
teristics measured under the fol-
lowing conditions.

N

Thermocouple : JIS K type
Measurement range : 3
Terminal-block temperature : 0('C}

Detected
© temperature value

-
-

/ Thermocbuple output
characteristic

(6’C)

0 Thermoelectromotive 24902{ 1 Vi
) force — V (6007C)

Fig. 3.1 Temperature Detection Characteristics

(2) Digital output characteristics
The temperatures representing digital outputs of 0 and 4000,
respectively, are set in the buffer memory by the sequence
program and are then used to output the appropriate digital
values corresponding to each detected temperature in the
temperature detection characteristic. An example characteris-
tic showing the relationship between the detected tempera-
ture values and digital output values is shown in Fig. 3.2.

¥
i
i
4000 == mm e o -
! For this curve, the digital output
[ : is set to be 0 at 0°C and 4000 at
® 600°C.
3 I
= i
3 1
3 1
. ° 1
= I
2 !
a 1
1
0 i
0 Detected — 6000
(0C)  temperature value {600°C)

Fig. 3.2 Digital Output Characteristic
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3.3.2 Conversion speed

The conversion speed of an A616TD and A6OMXT combination is
- b0 milliseconds per channel.

The sequential conversion method used, whereby the processing

for one channel is completed before processing is started for the

next channel, gives a total sampling period of 50ms X the number

of channels sampled. However, the sampling period can be

.decreased using the method described below.

Specify channel 0 of all ABOMXT modules connected to the
A616TD sequentially by (CONNECT NO.). After the input voltage
has stabilized, A/D conversion is carried out for channel 0 of all
A60MXT modules, in sequence starting from the module with
CONNECT NO. 0. After A/D conversion is complete for channel 0 of
all modules, the process is repeated for channel 1 of the modules
in CONNECT NO. sequence, and so on, until A/D conversion has
been completed for all channels.

This method brings large reductions in channel selection time and
A/D conversion -time. This method effectively results in parallel
processing carried out simultaneously for the same channel
number of each A6GOMXT module.

(1) Using this method, the sampling period is determined by
multiplying the number of conversion channels for the module
with the maximum number of conversion channels enabled by
50 milliseconds. '

That is,

Sampling period = no. of conversion channels enabled X 50ms

Example "« 9 channels are enabled for A/D

CNT. CNT. CNT. conversion for A60MXT CON-

NO. ONO. 1NO. 2

f NECT NO. 0.
z e * 8 channels are enabled for A/D
col 3lEIRIKIE conversion for A60MXT CON-
=HEHHE
50 2 g § 2 NECT NO 1.
EE g * 5 channels are enabled for A/D
| conversion for A60MXT CON-

NECT NO. 2.

The module with A/D conversion enabled for the highest
number of channels is the ABOMXT CONNECT NO. 0 module
with nine channels enabled. '

Sampling period=50msX9=450ms

(2) The processing timing for the example in (1) above is shown

below.
50ms A: Channel selection time
B: input voltage stabilization time
A B c C: A/D conversion time
ABOMX L“
(CNT. NO. 0)
CH.0 CH.1

. CH.2
ABOMX _ﬂ ” ” ” H
(CNT. NO. 1)
CH.0 CH.1 CH.2
ABOMX l l ” “
(CNT. NO. 2)
CH.0 CH.1 CH.2

Fig. 3.3 Processing Timing
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3.3.3 Life of the mercury-plunger relays

3.3.4 Overall accuracy

The life of the AGOMXT and ABOMXR mercury-plunger relays is 900 million
cycles. The number of years of service life of the relays decreases as the

sampling period decreases. ‘

In order to increase the mercury-plunger relay service life,

increase the sampling period by enabling conversion for all

channels, including channels which are not being used.

12-1

Mercury-plunger relay life 800 mil-

104-—-———— — — — = = — — — lion cycles

Operation time
=24hoursX365days=8760Chours

Sampling period=350ms

Service life
=Sampling period
Mercury-plunger relay life
Operation time (ms)
9x 108
8760X60X60X10°
=10 years

Service life (years)

1=3560X

L} T ¥ T LE T
100 200 300 350 400 500
Sampling period (ms)

Fig. 3.4 Service Life of the Mercury-Plunger Relays

The fuli-scale accuracy of A616TD and A60MXT combination lies
within the values shown in Table 3.2. However, the accuracy (%
0.5C) of the thermoresistor Pt100, has to be added over the entire
measurement temperature range.

Example

When measurement range 2 is selected while using a JIS K type
thermocouple, the detected temperatures corresponding to
temperatures of 0°C, 2560°C and 500C, respectively, lie within the
following ranges. '

Accuracy of the A616TD and A60MXT combination
: 500X0.003=+1.56C (from Table 3.2)
Overall accuracy upper limit value incorporating thermoresistor

accuracy : 1.564-0.5=2C
Overall accuracy lower limit value incorporating thermoresistor
accuracy : —1.56—0.5=—2C

The detected temperature ranges at each sampling temperature
become as follows:
' 0C : —2C to 2T
Detected temperature ranges { 250°C: 248C to 250C
500C: 498C to 502C
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3.3.5 Discontinuity detection function

This function is provided to detect electrical discontinuities in
thermocouples and compensating leads connected to the
AB0MXT.

If a break occurs in a thermocouple lead or a compensating lead,
as shown in Fig. 3.5, the AGOMXT internal discontinuity detection
circuit outputs a voltage to the A616TD which is equivalent to an
out-of-range detected temperature value. The A616TD detects the
discontinuity from the out-of-range voltage and stores the value
“1" for the appropriate channel in the discontinuity detection area
of the buffer memory and turns on the discontinuity error signal.
The discontinuity detection function can be enabled or disabled
for each channel by setting the discontinuity detection switches
and buffer memory discontinuity detection channels in buffer
memory.

(Refer to Sections 4.5 and 5.4.3 for details.)

AB16TD | AGOMXT
IN P_l*J_TO Discontinuity

N~

~TY|CH. 1+

Discontinuity

OUT+]
7
i
Module !
connection cable ! Compensation lead

Thermocouple

I
I
1
!
|
|
|
!
t
|
|l

Discontinuity detection range

Fig. 3.5 Discontinuity Detection Range

3.3.6 Error compensation function

This function is provided to compensate for errors between actual
temperatures and measured temperatures arising from differences in
thermocouple accuracy, compensation lead lengths and location

~ conditions of the thermocouples. Considerable errors can arise between
actual temperatures and measured thermocouples for each thermocouple.
Therefore, the error compensation function should always be used to
eliminate for these errors. Error compensation can be carried out by
setting a difference between the measured value of the reference
temperature (for example, 0°C ice-water at 1 atmospheric pressure) and
the actual reference temperature (0°C) to the buffer memory as an error
compensation value.(Refer to Section 5.5 for details)

- 39
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3.4 Analog/Digital Conversion

Channels are switched once each sampling period to sample the
analog signals input from external sensors to the A60MXT,
A60MX and A60MXR. The analog signals are converted to digital
signals and stored in the buffer memory.

3.4.1 Conversion characteristics

(1) A616TD /O characteristics
The A616TD analog input range is fixed from 0 to +10V. The
/O characteristics are shown in Fig. 3.6.

(2047) | T 14047
» 12000) T - ! - {= 4000
[+] r !
3
©
>
E_ v 1 1 .
3 (0 ’ : 2000
s
=2
0 1 1 1
(—2000) | - ' - 0
(—2048) 1=~ : [ —48
0 5 10
Analog input values (V)

Fig. 3.6 A616TD 1/0 Characteristics .

1) The digital output values can be selected from two output
data formats: in the range —48 to 4047 or —2048 to 2047.
The output data format can be specified for each channel
independently. (Refer to Section 6.2.1 (1) for details.)

2} The maximum resolution and overall accuracy values lie
within the ranges shown in Table 3.4, when the input
voltage is in the 0 to 10V range.

However, the maximum resolution and overall accuracy
values may not lie within these ranges if the input voltage
exceeds the 0 to 10V range.

Use of the sections of the A616TD /O characteristic curve
shown as a broken line in Fig. 3.6 should be avoided as the
accuracy value may not .comply with the table in these
regions.

3) If an analog input is received which would cause the output

value to exceed 4047 or —48 when the output data format
with the range —48 to 4047 is specified, the output is held at
4047 or —48, respectively.
Similarly, if an analog input is received which would cause
the output value to exceed 2047 or —2048 when the output
data format with the range —2048 to 2047 is specified, the
output is held at 2047 or —2048, respectively.

4) Do not input a voltage exceeding *15V as this may
damage the module.
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(2) ABOMX, A6OMXR and A6OMXRN 1/O Characteristic

Voltage input or current input can be selected for each A6BOMX and
ABOMXR channel by means of the analog input select switch. The
offset/gain setting is carried out for blocks of 16 channels.

The AGOMXRN allows voltage or current input to be selected per
channel by the analog input select pin, and its offset/gain setting is
carried out for 16 channels in block.

The predetermined /O characteristics are selected according to the
setting positions of the analog input select switch or analog input select
pin and the offset/gain setting pins.The characteristics given in (a)
assume that the analog input select switch or analog input select pin is
set to voltage input, and those given in (b) assume that the switch or pin
is set to current input.

(a) Voltage input characteristics
The characteristics given here assume that the analog input select
switch or analog input select pin is set to voltage input.

AGOMX, AGOMXR and AGOMXRN Analog Input Range (V) Offset/Gain Setting Pin Position I/O Characteristic
Output Voltage (V) $2(S17%) S1(S18%)
0 to +10 1 bis 1 % | @ in Fig. 37
0 to +5 2 1 @ in Fig. 3.7
0 to 10 +1 to +5 3 2 ® in Fig. 3.7
—10 to +10 4 3 @ in Fig. 3.7
—5 to +5 1 3 ® in Fig. 3.7
*For AGOMXRN

YcSetting before shipment

Table 3.5 Analog Input Range and Offset/Gain Setting Pin Position

10 [ l
1 ' 1
=
>
£ R A
E 4 |
2 11/ |
'5' ) 1
o 0
—15 —10 —5 0 1 5 10 15
Analog input voltage (V)

Fig. 3.7 A6OMX, A6OMXR and A60OMXRN I/O Characteristics (for voltage input)
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{b) Current input characteristics
The characteristics given here assume that the analog input select
switch or analog input select pin is set to current input.

AB0MX, A6OMXR and A6OMXRN Offset/Gain Setting Pin Position
Analog Input Range {mA) I/0 Characteristic
Output Voltage (V) S2(S17%) S1(S18%)
0 to +20 1 ¥ 1 % | @ in Fig. 3.8
0 to +20 2 1 @ in Fig. 3.8
0 to 10 +4 to +20 3 2 @ in Fig. 3.8
—20 to +20 4 3 @ in Fig. 3.8
—20 to +20 1 3 ® in Fig. 3.8
*For AGOMXRN YcSetting before shipment
Table 3.6 Analog Input Range and Offset/Gain Setting Pin Position
77
10 . - ¢
2 g
" Q -
g T g °
E 1
- - N |
g. s - 5 3
g o ,
. 1 ] t
| I
Ll I t T
—30 —20 —10 0 4 10 20 30

Analog input current (mA)

Fig. 3.8 ABOMX, AGOMXR and A6OMXRN 1/O Characteristics (for current input)

3.4.2 Conversion speed

The conversion speed when A60MX and/or AGOMXR modules are
connected to the A616TD is identical to when A60MXT modules
are connected.

Refer to Section 3.3.2 for details of the conversion speed and
processing timing.
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3.4.3 Overall Accuracy

The graphs given below indicate the overall accuracies (with
respect to the maximum value) of the A616TD, A60MX and
AB0MXR used individually and in combination.

If the I/O characteristic is changed by the Offset/Gain setting pin,
the overall accuracy remains unchanged and is kept within the
range of the performance specifications.

(2000) - - - - /7 - —1} 4000
/.
g +0.3%
= P
5 /
g 744
o
3 } : ,/7/ ¢ 2000
- —10 —5 0 / )5 10
s 7
=) /
a T / /
/
74
(—2000) - - /f - - 0
Analog input voltage (V)
Fig. 3.9 A616TD Overall Accuracy
10 _ _ _ _ 2L |
. +0.3%
s S
o ’, /
=2}
S v
N N
> ' Y M y
= —10 —5 / / 0 5 10
g -
=] s
© //
ol
.._.10 —— - - - - -
Analog input voltage (V)
Fig. 3.10 A60MX/A60MXR Overall Accuracy
(2000) - - - - - 4000
Y]
3
= -
>
g /
3 (0) +— t t 2000
- —10 -5 0 / )5 10
) /i
[a] 9 //
A 4
(—2000) - - ZA/- - - -0

Analog input voltage (V)

Fig. 3.11 Overall Accuracy when A616TD is Used with A60MX/A60MXR‘
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3.5 Function Block Diagrams

3.5.1 Function block diagram

of A616TD and A60MXT combination

- - =7 mx For cold
A616TD ABOMXT CHO junction
Analog switch - 4+ compensation
[ EEE z Bridge Pt
xE 5 ' L/ . circuit 100
N Se K © .
e T 2o [ fenmmenne 4
28] Cel | ¢ " -z CH1
35 8 reaifs Wie
@ + + +
£ a ' HE break
2 o 715 (detection
:'":... 5 Wire S_HZ
a a1|=| ]  break -
0 HiE
Ceaed
[ - CH3
1P E brask +
2 FTT i detection] ™9 —
2 o H
E pe & +sv +1sv 4 9bwe] o I T I e
g = H = break
£ 2 —1sv _' T C T[] detection -
° -
2 2 GND AG reeen CHS
15} ] o2
E . »—-—.L-o/ —_
reoc-n CHe
Watch dog _,.o/: Al
timer error »——:_-o/‘ —
Xn0*475 converter Control o CH7
Xon o2y Cont = r
Setting error SE LV 5
Xn2 - — Ceeed !
Discontinuity . CH8
Xn3jedetection error v Wire
Digital_output CONNECT H HE] break
Xna le-0ut-of-range NO. switch| 1T - F1&] " detection] 9 —
Detected temperature PpPritd - oo
Xns |- out-of-range " § r---‘L 5 Wire ok
Display selection| [ [ break -
¥in10 2 Mo 31| detection
£
' 8 ,_;_e/'"": 5 Wire CHA
‘ = break _
1T S detection)
R
() ponna - CHB
t h Wire
M Address ’T"/ break
selector "T"/; detecti -
~
]
o
d+sv +isvil "
—1svi—4 . e
‘ GND AG 3
i l :
o]
-4
[
133
o
F4
z
o
<
' 1 Address latch I L
-3
] MX CH. address
N - 0to?7
1 ..
Interface with multiplex module Interface with A616TD
| —
"/

A.G : Analog Ground

*The ABOMXT uses mercury-plunger relays and the AGOMXTN uses photo MOS relays.
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3.5.2 A60MX function block diagram

—
ouT
V4 {V—
AB0MX
| MX CH
CONNECT
\ NO. switch + CHo
0"
oA + CH1
| Al
T ]
CONNECT | 5 | 2 a1 | CH2
NO. address| - & 13 N
- g e A
! 07| B oA CH3
(5] 1 !
. AT
e Address —:—o/‘:— CH4
% = oald
< setting | « - - 2
: £ v CHs
AB16TD 3
I 3
' £ CH6
[
; )
MX CH. Address — CH7
address | latch
— D
Oto F i cHg
! CH9
CHA
CHB
]
CHC
CHD
CHE
,  H{+sv  +isviD c
—15V 48 HF
; GND A.G j
A.G: Analog Ground
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3.5.3 A60MXR function block diagram

—
ABOMXR . ]
-—— - 1
r 7| MX CH
[}
, Isolation - —0 + CHO
amplifier ! i
i ‘.L_-_-_—::','
t—o"A0 + o
t lJ'!/ ) O —
r—_-_-_—.‘.
1
CONNECT — " & +cH2
NO. switch o Ao
r——= ===
PP 0 —q + CH3
" . L o AL
CONNECT [ ——o/:z A Fo=cx
NO. 8 |Horai ] T 9 + CHa
address [ 13 ! | o ALD
: Heay T
0107 E |'oal — —9 + CHs
O i5 1 i 1
i 2! | = A0
= _:-60/. i Lo—A8 4 cHe
g Address 17 ' [ ' :
< = -—IO/‘I— E::::::' -
§ setting [ - O B + CH7
2 ™ LAt _
g By
£ —0~ A0 + CHs
2 d 16—
MX CH. Address D : > : 9+ CHS
address latch | - P
L > +——0" 40 + CHA
Oto F ' i
F===x Y —
oA+ CcHB
[l 1 o5 _
====3
t——o"A o+ cHC
Lo AL —
c===3
t—o"A 0+ cHp
! ! ) —
:‘::::_J:
-0 A0 + cue
1 Lo ALY _
| )
¢—{+sv  +1sv =D S
. : .
—1sv i o
GND A.G 1 ' Y —
. l j [T | !
L. _ _ t—;@_ |
A.G: Analog Ground

*The ABOMXR uses mercury-plunger relays and the ABOMXRN uses photo MOS relays.
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4. PRE-OPERATION SETTINGS AND PROCEDURES

4.1 Pre-Operation Settings and Procedures

Make the following settings before carrying out temperature
sensor input into an A616TD and A60MXT combination. Refer to
Chapter 6 for the setting procedure for analog inputs.

( Start _ )

)
Selecting measurement range |

Set the measurement range setting pins to suit the | {Refer to Section 4.4
measurement range of the type of thermocouples efer to section 4.4.
used.

1

Discontinuity detection
required?

Specifying discontinuity detection channelsl

Turn the discontinuity detection switch ON for the | {Ref Section 4.5
channels for which discontinuity detection is re- efer to Section 4.5.
quired.

o

A J

Loading into base unit|
Load the A616TD and A60MXT into the base unit.

| Wiring ]
Connect the cables from the A616TD to A6OMXT .
and connect the compensation leads to the | {Refer to Sections 4.6 and 4.7.
AGOMXT.

N J
CONNECT NO. switch setting |

Set the AGOMXT CONNECT NO. switch to the input ABOMXT:Refer to Section 4.3.2.
number of the A616TD module which is connected | ™" ABOMXTN:Refer to Section 4.3.3.
to the A6OMXT OUT terminal.

\J

| Program storage

Store the initial settings, error compensation values § [Refer to Chapter 5
and temperature reading program to the CPU er to Lhapter 5.
module memory.

C )

4-1
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4.2 Handling Instructions

Consider the following important points when handling an
AB16TD or A6OMXT module.

(1) The A616TD and ABOMXT cases and terminal blocks are made
of plastic. Do not drop them or subject them to impact loads.

(2) Do not remove printed circuit boards from the housing. There
are no user-serviceable parts on the boards.

(3) Ensure that no conductive debris can enter the module. If it
does, make sure that it is removed. Guard particularly against
wire offcuts.

(4) Tighteh terminal screws as specified below:

Screw Tightening Torque
Range N-cm
/0 terminal block terminal screws (M3) 3910 59
/O terminal block instaliation screws (M4) 7810 118

(5) To load the module onto the base, press the module against
the base so that the hook is securely locked. To unload the
module, push the catch on top of the module, and after the
hook is disengaged from the base, pull the module toward
you.

(6) Refer to the diagram below when removing the left side plate
of the unit.

)

Side plate

Push in and tever ”

up to remover the
side plate.

e
Straight-headed
crewdriver
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4.3 Nomenclature
4.3.1 A616TD

Description and settings of A616TD parts.

il

_JH
*The INPUT numbers 0 to 7 marked [] may

only be connected with the AGOMXT.

No. Name and Appearance Description
@® [RUN LED| Indicates the operating status of the A616TD.
On: Indicates that the A616TD is operating without fault.
Flicker: Indicates that disable area write error, INPUT switch setting
©O RUN error, etc. has occurred. See Section 7.1.

Off: Indicates 5V power-off, watch dog timer error or AGOMXT/
ABOMX/A60MXR module fault.

® {LED displayl (1) Digital value indication

* Indicates the digital value of the channel specified by the INPUT
switch (@) and MX CH. switch (®) when Y10 is OFF.
« Indicates a digital value as a 4-digit decimal (in the range —48 to

m 4095 or —2048 to -+2047).
« The minus indicator LED (®) is lit to indicate a negative digital
value.

» Updates a digital value in 500ms increments.
(2} Detected temperature value indication
* indicates the detected temperature value of the channel speci-
fied by the INPUT switch (@) and MX CH. switch (®) when Y10 is
ON.
However, a digital value is indicated if the specified channel is
not connected to an A6OMXT module.

» Detected temperature values are displayed a 4-digit decimals.
If the indicated temperature doés not exceed 1000°C, e.g.,
725.4°C. . :

2]
T Temperature is indicated to one decimal
place.

If the indicated temperature exceeds 1000°C, e.g., 120_8.5'C.

[2[9]

:

2

|

No decimal places are indicated.

» The minus-sign LED (®)lights to indicate a negative value.
{3) Error number indication
«If an error has occurred, the corresponding error code is
displayed as shown below:

=y

z

Error code is indicated by the two least
significant digits.
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Né. Name and Appearance Description
® |Minus indicator LEDI Lit to indicate that the digital value is negative.
Example: Digital value —520.
(=) =) ==
o [ [5]2]0]
AN Lit
@ |INPUT switchl Used to specify the channel of which the digital value or detected
‘ temperature value is to be displayed on the LED display.
INPUT * Use the MX CH. switch {®) to specify the channel of the module
selected.
» Setting range: 0 to 7
® |MX CH. switchl Used to specify the channel of which the digital value or detected
‘ i temperature value is to be displayed on the LED display.
MX CH e The LED display (@) indicates the digital value or detected
) temperature value of the MX CH. switch-specified channel of the
module selected by the INPUT switch.
« Setting range: 0 to F
® |Extension cable connectorl For connecting the extension cable.
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4.3.2 A6OMXT

Description and settings of ABOMXT parts.

Asouxt —
1o |
_
I

—<

il nnnm]

7
T

e
r1]
-

+
L

o

DOOIODOPROOOODOO

= - - i; L
—a C

No. Name and Appearance ~ Description
@ |CONNECT NO. switch I A60MXT CONNECT NO. setting switch.
+ Used to specify to which input of the A616TD the AGOMXT output is
CONNECT NO connected.

‘I « Setting range: 0 to 7

(@ |Used to set the temperature measurement range. | | Set the measurement range to suit to the temperature range to be
measured and the type of thermocouple used.

1{c—n|r—xo! « Four setting ranges are available. Refer to Section 4.4 for details.
2[s ajo o « The temperature range is set to "4” when the module is shipped
52 from the factory.
1[C3]7|
2fa oo _©o
3le njo b
S1
(® |Discontinuity detection switch Used to enable the discontinuity detection function which detects
electrical discontinuity in thermocouples or compensation leads.
« Enable or disable the discontinuity detection function for each
Jp— channel.
] e S I * Refer to Section 4.5 for details of the discontinuity detection
= % function.
DI « The discontinuity detection function is disabled for all channels
when the module is shipped from the factory.
@ |FG terminal blockJ Connect the shields of the compensation leads to this terminal block.
® |Extension cable connectorl For connecting the extension cable of the adjacent module when

increasing a channel by loading the other AGOMXT/AGOMXTN/AGOMX/
ABOMXR/AGOMXRN next to the AGOMXT.
The extension cable may be connected to either of the two connectors.
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4.3.3 A60MXTN

Description and settings of AGOMXTN parts.

[oNcR NoNCNCRCRONC RN RON - RoRCNC)

—ON

[

No.

Name and Appearance

Description

CONNECT NO. switch |

CONNECT NO.

ABOMXTN CONNECT NO. setting switch.

-Used to specify to which input of the A616TD the ABOMXTN output is
connected.

-Setting range: 0to 7

Used to set the temperature measurement range.

1 [e=n—T|
2{e_alo
S2
St

]
[

o] ]a]
ajn
oD

alo

1
2
3

Set the measurement range to suit to the temperature range to be

measured and the type of thermocouple used.

« Four setting ranges are available. Refer to Section 4.4 for details.

« The temperature range is set to "4” when the module is shipped
from the factory.

Discontinuity detection switch

Swi1

Used to enable the discontinuity detection function which detects

electrical discontinuity in thermocouples or compensation leads.

« Enable or disable the discontinuity detection function for each
channel.

« Refer to Section 4.5 for details of the discontinuity detection
function.

» The discontinuity detection function is disabled for all channels
when the module is shipped from the factory.

FG terminal block |

Connect the shields of the compensation leads to this terminal block.

Extension cable connectod

For connecting the extension cable of the adjacent module when
increasing a channel by loading the other AGOMXT/AGOMXTN/AGOMX/
ABOMXR/AB0MXRN next to the AGOMXTN.

The extension cable may be connected to either of the two connectors.
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4.4 Setting the A6OMXT Measurement Range

Follow the procedure below to set the measurement range to suit
to the temperature range to be measured and the type of
thermocouple used.

The measurement range is specified for a blocks of 15 channels; it
cannot be specified for individual channels.

( Start ’
} Measurement Range No. 1 2 3 4
. ~125
Y Permitted I
Specifying the measurement range number JIS | ANSI | DIN | BS Voitage n.'.'.';:' (mV) . 0to25 | 01050 | 0to 100
Select the measurement [Temperature measurement range {'C){ 100 to 1500]100 to 1800100 to 1800100 to 1800§
range number according to 8 B — | s Accuracy {%) *os
the temperature range to bef——- Temperature drift {'C) *0.013
measured and the type of Temperature measurement range ('C)] 0 to 1000 | 6 to 1700 | 0 to 1700 | 0 to 1700
thermocouple used. (Refer R R — | PR Accuracy (%) *04
to the table.) Ternperature drift (‘C) +0.011
[Temperature measurement range {"C}| 0 to 1200 | 0 to 1700 | 0 to 1700 { 0 to 1700
s s Pah | Pt Accuracy (%) *04
y Temperature drift ('C) +0.011
Setting the measurement range sening pins. [Temperature measurement range (‘C)| —200 to 25¢| 010 500 | 0 to 1000 | 0 to 1300
NiCr NiCr
. K K " . Accuracy {%) +04 +0.3 +0.3 +05
Set the pins to the measure-}-+ N Al ——
Temperature drift ('C) +0.0m +0.01 +0.01 +0.013
ment range number. 1 -
1 [Temperature measurement range {'C)] —200 to 150| O to 300 0 to 600 | O to 1000
' E E - | N Accuracy (%) *04 +03 +03 +04
) 1 Temperature drift ('C} *o0.011 +0.01 +001. +0.011
I [Temperature measurement range {'C}f —200 to 200} O to 400 | 0 to 800 | © to 1200
C Settings complete ) : J J R Accuracy (%) *04 +03 *03 +04
1 Temperature drift {'C) +0.011 +0.01 +0.01 +0.011
1 [Temperature measurement range {‘C}j —200 to 200; O to 400 0 to 400 0 to 400
i Cu-
T T - - Accuracy (%) +05 +0.3
1 CuNi — —_—
] Temperature drift ('C) +0.013 +0.01
1 [Temperature measurement range {"C)| —100 to 200{ 0 to 400 0 to 800 0 to 800
: - e I I Accuracy (%) +03 +03 £05
[} Temperature drift (‘C) +0.01 +0.01 +0.013
i [Temperature measurement range ("C}j —100 to 200| 0 to 400 0 to 600 0 to 600
: - - & | - Accuracy (%) *03 04
] Temperature drift (*C} +0.01 *0.11
1
1
i
I
|
1
1
' |
I Measurement
! Range| 1 2 3 4 '
! Setting Pin g [ o ] [ |
i 1 O | 2[s o]e & g [ || s o |
L 3|0 sfo o} ! 2]o njo o
-1} s 2 o) 51 l )
3 O| O . .
This diagram shows the
S2 1 ©]10|0 measurement range set to “4”
2 O when the module is dispatched
from the factory.
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POINT l

(1) A setting error occurs and the following occur if the
setting pins are set to any combination other than 1 to
4,

(a) Modules set outside the measurement range 1to 4
! no processions
Modules set within the measurementrange 1to0 4 :
processing continues

(b) Error number “04” is displayed on the A616TD LED
display.

(c) Error code "04” is stored in the buffer memory
address 1.

(d) The A616TD RUN LED flashes. Refer to Section
5.12 for the method of resetting this error.
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4.5 Setting the Discontinuity Detection Channels

The channels for which thermocouples and compensation leads
with electrical discontinuities are detected are specified with the
discontinuity detection switches and by writing the channel
numbers to buffer memory.

The procedure for setting the switches is described below.

( Start ) = ==2%94—— ON : discontinuity
) -— detection
S —r— - = =
Enabling discontinuity detection | = enabled
Set SW1 to the ON position to}-—---_ OFF : dISCOI'I.thIty
enable the discontinuity detec- detection
tion function. disabled
Charinel specification
=
- gl——w MX. CH. 1
o3 HZ —Mx CH. 2
T B —mx .3
-
~ FH——mMmx. cH. 4
:-E}—»w —MX. CH. 5
e =1 R _mxcus
s B ——mx cn 7
Specifying the discontinuity detection channels S A H—wMx.cn s
- ] SES e —Mx oH
Turn ON the pairs of switches to & 15 ux cH A
. P . Fre= b i
enable discontinuity detection for | 3 —mxcn B
the required channels. |
! M= MX. CH. €
L CE=F4o—Mx cHD
7 =4 Eomx o
BEH——mxcur
*Two switches are provided per
channel. Both switches must be
turned ON to specify discontinuity
detection for the channel.
Example:
The setting below enables discon-
' tinuity detection for channels 1 and
( Settings complete ) 3.
B
[ e |
=3 MX. CH. 1
o B
=]
= MX. CH. 3

The switch 2 of the discontinuity detection enable switch, SW1, is unconnected
and may be set to the ON or OFF position.

Unconnected switch

i

4-9
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4.6 Wiring Instructions

it is an essential condition for correct and reliable operation of
systems incorporating the A616TD and A60MXT modules that
wiring must be resistant to noise effects.

. Note the following precautions when connecting A616TD and
AB0MXT wiring.

(1) Use separate cables for AC control circuit wiring and A616TD
or ABOMXT external signal input wiring to eliminate induced
surges from the control circuit wiring.

(2) External wiring must be at least 10cm (4inches) away from
main circuit and/or AC control circuit wiring.
To reduce noise and surge induction effects, sufficiently
separate external wiring from high-voltage wiring and any
circuit that includes harmonics, such as inverter load ‘main
circuits. '

(3) Ground the shielding of all wires to a common ground point.

4-10
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4.7 Wiring Examples

(1) Example of wiring carried out when AGOMXT is connected to A616TD |
Wiring example for thermocouple input to A616TD and AGOMXT.

Cold-junction ASOMXT
compensation MX
thermoresistor CH. 0
1 -+ :
PH00 B.ndg_e
— }— circuit
Tip-grounded Compensation lead Mx
thermocouple + ponsaon =@ CH. 1 - —
— N
ection
IS
O— - H .A\O_
A1 - / ] l OFF
*1 1 !
i 1
1 |
. 1 |
5 ' |
Non-tip-grounded Compensation lead I mx 1
thermocouple i [\ \ CH. F| Discontinuity
O + detection
o ] i
/ ON DC/DC
converter

Extension cable

—1
ol

! — [ours < %:]
g ouT— J,

B ™~

‘
AB16TD
INPUT 0 = r--1
\ + - —-—llA\cs
- — _E'% o : '
I — 1 ih
1 ! !
1 i 11 1
| | o
| ! Iy
: )
1
1 { I: !
INPUT F | = : '
o
+ sE—*
ag i I DC/DC
— c2t __la
° [ ] converter
e
FG \ FG
Power supply moduie J::\q 4 l C J J -

*1: Use only compensation leads.

*2: Always ground the compensation lead shields to the FG terminals.

*3: The FG terminals of the power supply module must be grounded.

*4: Always connect the A616TD FG terminal to the power supply module FG terminal.

*5: If noise exists on the object to be measured, use a non-grounding type where possible.
When using a grounding type due to circumstances (e.g. response level), connect a 10
to 100 ¢ F capacitor to the input terminal in parallel.

4-11
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POINT ]

Discontinuity detection may not be specified for channels
to which tip-grounded thermocouples are connected,
because the potential difference arising due to the differ-
ence in ground resistance between the thermocouple and
discontinuity detection circuit ground points causes a
current which gives rise to flow errors.

4-12
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(2) Example of wiring carried out when AGOMXTN is connected to A616TD

Tip-grounded
thermocouple

Wiring example for thermocouple input to A616TD and AGOMXTN.

-

1

*5
Non-tip-grounded
thermocouple

<

Power supply

Cold-junction ABOMXTN
compensation MX
thermoresistor CH. 0
— + [ Bridge
Pt100 4 — | circuit
+ Compensation lead ?:’I:'( 1
~ \ | | Discontinuity
= [ ] 4+ . [T detection
-
O~ - H A
[
. 1
1 1 |
| I
1 (.
1 1
Compensation lead I mMx 1
+ CH. F | . -
O \ Discontinuity
O l ] +  [M]detection
O . — M
Z *
i |6 | OoN DC/DC
converter
- r i ouT + <]
> FG2
4 QuUT — \———1
/1 FG1
:\ I Extension cable
= 3, ‘rt /
_ ™)
A616TD
INPUT O —o r=-1
\ g §
C + T N
- Eg—op
| — !l
\ 1 !
1 | 11 1
I ! I
| ! i
I : by
t I
1 1 |= !
INPUT F | = : 1
Q
cj—aA
as \ | DC/DC
- = 8 v d converter
° -
FG \ FG
module ‘7"t\*3 4 l C J :

*1: Use only compensation leads.

*2: Always ground the compensation lead shields to the FG1 terminals.

*3: The FG terminals of the power supply module must be grounded.

*4: Always connect the A616TD FG terminal to the power supply module FG terminal.

*5: If noise exists on the object to be measured, use a non-grounding type where possible.
When using a grounding type due to circumstances (e.g. response level), connect a 10
to 100 i F capacitor to the input terminal in parallel.

*6: Always ground the FG2 terminal of the AGOMXTN.
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POINT

Discontinuity detection may not be specified for channels.
to which tip-grounded thermocouples are connected,
because the potential difference arising due to the differ-
ence in ground resistance between the thermocouple and
discontinuity detection circuit ground points causes a
current which gives rise to flow errors.
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5. PROGRAMMING

5.1 Programmable Controller CPU 1/0 List

The A616TD uses 32 input and 32 output points for communication of data
with the PLC CPU. I/O signal assignment and functions are as follows.
Device X indicates an input signal from the A616TD to the PLC CPU and
device Y an output signal from the PLC CPU to the A616TD.

I/O numbers used in this manual assume that the A616TD in located at
slot 0 of the main base.

Signal Direction:A616TD to PLC CPU : Signal Direction:PLC CPU to A616TD
Device no. Signal name Device no. Signal name
X0 Watch-dog time error (detected by
A616TD)
X1 A/D conversion ready Yo
Restricted for system use. Not available
X2 Error flag to for user.
YC
X3 Discontinuity error detected
X4 Digital output value out-of-range
X5 Temperature output value out-of-range YD RFRP|, |RTOP| instruction interlock signal
to when A616TD is used in a remote /O
YF station.
X6 Y10 ; llp)eetﬁ:tsetds:enmap;era’ture value LED display
to Not used q gnal.
X1C
Y11 - .
. to Restricted for system use. Not available
X1D RFRP), [RTOP] instruction interlock signal Y1F for user.
to when A616TD is used in a remote I/O ,
X1F station.

Table 5.1 Input and Output Signals

IMPORTANT |

Device numbers Y0 to YC and Y11 to Y1F shown in Table
5.1 are reserved for system use and must not be turned on
or off by a sequence program. Performance of the A616TD
cannot be guaranteed if these device numbers are manipu-
lated by a program.

Y0 to Y1F, corresponding to X0 to X1F, cannot be used as
external relays.
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(1) Watch dog timer (XO0)

On indicates that the A616TD has self-detected a watch dog
timer error and stops the A/D conversion of the A616TD.
The watch dog timer error indicates an A616TD hardware
fault.

(2) A/D conversion ready (X1)

Switched on when the set data is made valid by writing “1” to
the set data setting request area of the buffer memory with the
sequence program.

Switched off by writing “1” again to the set data setting
request area during A/C conversion and switched on again
when A/D conversion is ready after data check.

L
A/D conversion Id

ready {X1) OFE
Set data setting 1 N |
request 0 <«
t [ t
Tl T
RUN start Set data change

t=sampling period (ms)

(3) Error flag (X2)

On indicates that an error other than the watch dog timer error
has occurred in the A616TD and the corresponding error code
has been stored to the error code area.

Switched off by writing “0” to the error code area by the
sequence program.

Error code —l

d
Error code area 0 J

ON —45 Y
Error flag {X2)

OFF

(4) Discontinuity error detected (X3)

This signal is turned on if a single “1” is set in the buffer
memory discontinuity detection area. The signal is turned off
by writing “0” to the discontinuity detection area with the

sequence program.

N 1 ) )
Discontinuity
ON 4 N

detection area 0

Discontinuity
error detected (X3)

OFF
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(5) Digital output value out-of-range (X4)

This signal is turned on if a single “1” is set in the buffer
memory digital output value out-of-range detection area. The
signal is turned off by writing “0” to the digital output value
out-of-range detection area with the sequence program.

{4
Digital output value 1 Y

out-of-range detection area

0
Digital oufput value ON 4 q
out-of-range error detected (X4) o — | —

(6) Detected temperature output value out-of-range (X5)

This signal is turned on if a single “1” is set in the buffer
memory detected temperature value out-of-range detection
area. The signal is turned off by writing “0” to the detected
temperature value out-of-range detection area with the sequ-
ence program.

[{d
Detected temperature value 1 »
out-of-range detection area 0
ON 5
Detected temperature value : " \
out-of-range error detected (X5) OFF ————— .

(7) Detected temperature value LED display request signal (Y10)

When the detected temperature value LED display request
signal is turned ON, the detected temperature of the channel
specified by the A616TD INPUT switch and MX CH. switch is
displayed on the LED display.

Detected temperature value LED ~ ON 4§~

display request signal (Y10) OFF

A616TD module Temperature display y % X

LED display Digital value . I R ——
display
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5.2 Buffer Memory

The AB616TD has a buffer memory for communication of data with the
programmable controller (PLC) CPU.The buffer memory has no battery
back-up.

5.2.1 Buffer memory assignment

The buffer memory addresses are assigned as shown in the table

below.
Address
Hexadecimal
¢ ectma) . Write condition Reference
Data format selection =~ 1 Random Section 6.2.1
Error code storage . . Random Section 5.12, Section 6.2.4
Faulty A6OMX [ CONNECT NO. storage | Random Section 5.11, Section 6.2.3
Thermocouple-type setting error channel number storage | Random Section 5.4.1
Current sampling period storage | Write protected Section 5.10
=Not used L Write protected
AB16TD
Conversion enable/ Section 5.4.2,
disable designation Muttiplex modute Randém Section 6.2.1
Set data setting request ......... Random Section 5.4.5, Section 6.2.1
..... to =Not used 5-" Write protected e
20u |-
to | Discontinuity detection enable/disable designation : Random Section 5.4.3
274
. to Not used LSO Write prOteCtEd —
30H . . -
10 Telmperature settings corresponding to digital output Random Section 5.4.4
3fy | values
' -40H
to | Discontinuity detection channel number storage Random Section 5.9.1
474
_________ to 2=Not used > Write protected —
50n . .
o gtlgrtal output value out-of-range channel number Random Section 5.9.2
57n orage -
......... to ENot used Write protected —
60H
to 'srtemperature output vaiue out-of-range channel number Random Section 5.9.3
orage
Wy ..
......... to £Not used ... B Write protected —_
701
to | Input channel digital output value storage Write protected Section 6.2.2
7TFu
801
to | Error compensation settings Random Section 5.5
FFu
1004 :
to | Thermocouple-type settings ’ Random Section 5.4.1
W
1804 '
to | MX CH. channel digital output value storage Write protected Section 5.6, Section 6.2.2
1FFu
200u
to | MX CH. channel detected temperature value storage Write protected Section 5.7
27F4

Random data read permitted from the above memory areas at all
times.

IMPORTANT |

The write-protected areas of the buffer memory are
read-only areas for the sequence program. It is important
that the sequence program does not write to these areas.
If an attempt is made to write to a write-protected buffer
memory area, error number 10 is displayed and the RUN
LED flashes.
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5.3 Programming Procedure

An A616TD temperature/digital conversion program is written
according to the following procedure:

< . Start )

Initial setting

Set the initial set data, such as type of thermo- {

Refer to Section

couple connected, A/D conversion enable/dis- [«----eeeneeee- 5.4

able and discontinuity detection enable/dis-
able.

Set error
compensation
values?

Setting error compensation values |

Maintain thermocouples of channels for which .
compensation is to be carried out at a standard | -----ec--e-e-ee { Refer to Section
temperature and determine the measurement 5.5.

errors. Set these errors as the compensation
values.

¥
Read converted temperature or digital value

Read the detected temperature value or digital f--------+=+- { ngi:,tg SSectlons
output value. : -

( End 3

POINT

During each of the processes of the special function module, access from the PLC
CPU will have priority.

Accordingly, if frequent access to the buffer memory of the special function module
made from the PLC CPU, it will not only extend the scan time of the PLC CPU,
delays in each of the processes of the special function module wili occur.

Only use the FROM/TO and other such commands to access the buffer memory
from the PLC CPU when necessary. ‘
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5.4 Initial Setting

The initial setting program shown below must be included before
any program to read detected temperature or digital output
values.

Conditions: When one ABOMXT whose CNT. No. is set fo 0 is connected to the AG16TD, and thermocouples are
connected to 15 channels of the AGOMXT channels (MX CH. 1 to F).

Used thermocouple JIS B type (set value = 5)
AB16TD INPUT 0 to 7 = Conversion enable
Conversion INPUT 8 fo F = Conversion disable

enableldisable seting | reouixT | MX CHO to F = Conversion enable
Discontinuity detection | MX CH 0to 9 = Discontinuity detected

channel setting MX CH A to F = Discontinuity not detected
Temperature  Sattings | ), 5+ \yhen digital output value = 0 (Set value = 245)

comesponding to digital o L - - -

output values 495.8 °C when digital output value = 4000 (Set value = 4958)
r-- - -~ -~ -~ -~ -TT-TT-TTT===—7<= Tt oTsTsT T 1
Initial value Thermocouple-type settings [

setting command

- —4+——] T0P | Ho [Hi00| K5 | Ki5 : Refer to

Lo _ X0__ _} | Section 5.4.1.

1 Conversion enable/disable designation

. ——70oP | Ho | HF JHOOFF| Ki_ |- Refer to

R _1 | Section 5.4.2.

Discontinuity detection channel
number settings

: —{"T0P | HO | H20 |HO3FF] K1 | Refer to
| I S, e e _i | Section 5.4.3.

Temperature settings corresponding
to digital output values

! !
! |

| — 0P | Ho [ H3o [K245 | K1 {—pc o
: [ TOP | Ho | Ha1 | Kasss| K1 || Section 544.

: _{Top [ Ho [ His | Ki_| KI_|q{Referto

L o e e e e e e e e e 1 | Section 5.4.5.

Always execute the set data setting request after setting the initial
set data in the buffer memory.

The previously set data becomes valid and A/D conversion is
carried out when this set data setting request instruction is
executed.
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5.4.1 Setting the thermocouple types

Determine the setting value (0 to 8) appropriate for the type of
thermocouple connected to each channel from Table 5.2 and write
the values for each channel to the buffer memory addresses 100«
to 17F..

(1) The setting value for each type of thermocouple is shown in
the table below.

Type of Thermocouple

Sety;
Standard ——SVaue| 1 2 3 4 5 6 7 8
IS K J E R T B s — | —
ANSI K J E R T B S RN | —
Bs NiCr | Fe NiCr PtRh13 | Cu PtRh30 | PtRh10
-NiAl | -CuNi | -CuNi | -Pt | -CuNi | -RtRh6 | -Pt
DIN NiCr PtRh Fe Cu
“Ni Pt | -CuNi | -CuNi

Table 5.2 AGOMXT Application Thermocouple List

(2) The setting area of buffer memory addresses 100« to 17F« is
configured as follows.

Address

100w MX CH. 0 No setting required.

101x MX CH. 1 Thermocouple-type setting area

1024 | CNT. No. 0 | MX CH. 2 Thermocouple-type setting area
to :

10F MX CH. F Thermocouple-type setting area

110m MX CH. 0 No setting required.

111 MX CH. 1 Thermocouple-type setting area

1124 | CNT. No. 1 | MX CH. 2 Thermocouple-type setting area
to : .

11Fw MX CH. F Thermocouple-type setting area
to :

170u MX CH. 0 No setting required.

171u MX CH. 1 Thermocouple-type setting area

1724 | CNT. No. 7 | MX CH. 2 Thermocouple-type setting area
to :
17Fu MX CH. F Thermocouple-type setting area

CNT NO. refers to CONNECT number.
The relationship between the area addresses and
channel numbers is as follows:

rrrrrr

Address 1 . .. !~
I T—>MX CH. (1 to F)
CNT. No. (0 to F)

(3) The default value of "0" is written to all channels when the power supply
is turned on or the PLC CPU reset.
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(4) A setting error occurs if a value outside of the range 0 to 8is
written to the setting area. The error code 70 is written to the
buffer memory address 1+ and the channel number for which
the setting error occurred is written to address 3« as a 2-digit
hexadecimal value.

rrrrrr

l LMX CH. No.
CNT. No.

The channel number for which the setting error occurred
remains stored in memory after the setting value is corrected
within the range 0 to 8. Write “0” to the buffer memory
address 1. with the sequence program to clear the detected
data. (Refer to Section 5.12.)

POINT l

(1) No settings can be made for MX CH. 0 for CNT NO. 0 to
F as the cold-junction compensation thermoresistors
(Pt100) are connected to these channels. Settings
made for these channels are ignored.

(2) A setting error occurs if a value outside of the range 0
to 8 is written to the setting area. In this case, the
following occur:

a) The A616TD RUN LED flashes

b) The error code 70 is displayed on the A616TD LED
display

c) Conversion is interrupted for the channel for which
the out-of-range data was set.
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5.4.2 Specifying A/D conversion enable/disable

Write “0” or “1", respectively, to the buffer memory addresses Fs
to 17« to disable or enable A/D conversion for each A616TD and
AB0MXT channel. Refer to Section 6.2.1 (1) if A6OMX and a
AB0MXR are to be connected for a combination of temperature/
digital conversion and analog/digital conversion.

(1) Default values are written to address Fr when the power supply is
turned on or the PLC CPU reset to enable conversion for all
channels.Values are written to the addresses 10H to 17+ to enable
conversion for all channels of CNT N.areas to which an AGOMXT
module is connected, and to disable conversion for alt the CNT
No.areas.

(2) The 16-bit configuration of the memory area is shown below.

b15 b14 b13 bi2 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
ICH.F‘CH.EICH.EICH.CICH.B[CH.AICH.s|CH.8|CH.7|CH.leH.5|CH.4F:H.3[cn.'z| CH.1 |CH.0I

| { 0: Conversion disabled

1: Conversion enabled

(3) The setting area of buffer memory addresses Fu to 17. is
configured as follows.

Address

Fu | A616TD INPUT 0 to F Channel conversion enable/disable setting area
10 | CNT. No. 0 MX CX. 0 to F Channel conversion enable/disable setting area
114 JCNT. No. 1 MX CX. 0 to F Channel conversion enable/disable setting area

. 124 | CNT. No. 2 MX CX. 0 to F Channel conversion enable/disable setting area
134 | CNT. No. 3 MX CX. 0 to F Channel conversion enable/disable setting area
144 | CNT. No. 4 MX CX. 0to F Channel conversion enable/disable setting area
154 { CNT. No. 5 MX CX. 0 to F  Channel conversion enable/disable setting area
16x | CNT. No. 6 MX CX. 0to F Channel conversion enable/disable setting area
174 | CNT. No. 7 MX CX. 0 to F  Channel conversion enable/disable setting area

POINT I

(1) Channel 0 of the A6OMXT is the reference temperature
measurement channel. Therefore, if conversion is
enabled for a single channel from CH.1 to CH.F,
conversion is carried out regardless of the enable/
disable setting for channel 0.

(2) “0” (conversion disable} is automatically written to the
CNT No. area for channels which are not connected
with the A6OMXT. ‘

(3) If conversion is enabled for channels which are not
connected with the A6OMXT, the setting is ignored.
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5.4.3 Specifying the discontinuity detection channels

The discontinuity detection function is specified for the thermo-
couples connected to the A6BOMXT by setting the switches (as
described in Section 4.5) and writing the values “0” or “1” to the
buffer memory addresses 20« to 27..

(1) The default values written to the buffer memory addresses when the
power supply is turned on or the PLC CPU reset, differ depending on
the setting of the discontinuity detection enable switch, SW1.

ON : discontinuity detection enabled for all channels MX CH. 1 to F.
OFF : discontinuity detection disabled for all channels MX CH. 1 to F.

(2) If discontinuity detection is to be enabled or disabled for all
channels of the A60MXT, the default values are satisfactory,
and no further settings are required.

{3) However, if discontinuity detection is to be enabled for only
some of the channels, these channels can be specified with the
channel setting switches from switch 4 of SW1 to switch 8 of
SWA4. Turn the appropriate pair of switches for the channel ON
to enable the discontinuity detection.

(4) The 16-bit configuration of the memory area is shown below.

b15 b14 b13 b12 b1l b10 bS b8 b7 b6 b5 b4 b3 b2 bl b0

MX i MX [ MX [ MX | MX | MX | MX | MX | MX | MX | MX| MX ] MX|MX [ MX
CH.F|CH.E|CH.D{CH.C|CH.B{CH.A|CH.9{ CH.8| CH.7|CH.6| CH.5| CH.4|CH.3| CH.2| CH.1

l Flag “1” is ignored. ¢—J

0: Discontinuity detection disabled
1: Discontinuity detection enabled

(5) The setting area of buffer memory addresses 204 to 27. is
configured as follows.

Address

201 | CNT. No.0 MX CH. 1 to F Discontinuity detection enable/disable setting area
21w } CNT. No.1 MX CH. 1 to F  Discontinuity detection enable/disable setting area
224 | CNT. No.2 MX CH. 1 to F  Discontinuity detection enable/disable setting area
23x | CNT. No.3 MX CH. 1 to F  Discontinuity detection enable/disable setting area
24+ { CNT. No.4 MX CH. 1 to F Discontinuity detection enable/disable setting area
254 { CNT. No.5 MX CH. 1 to F Discontinuity detection enable/disable setting area
26+ | CNT. No.6 MX CH. 1 to F Discontinuity detection enable/disable setting area
27+ | CNT. No.7 MX CH. 1 to F Discontinuity detection enable/disable setting area

POINT |

The following occur if the contents of the buffer memory
differ from the switch settings:

Buffer memory enabled, switch setting disabled: discon-
tinuity not detected.

Buffer memory disabled, switch setting enabled: errors in
detected temperature values.
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5.4.4 Setting the temperatures corresponding to digital output values

Determine the measured temperatures for each channel corres-
ponding to a digital output value of 0 and 4000, respectively, and
write the values to the buffer memory addresses 30« to 3F..

(1) Default temperature values for a digital output of 0 and 4000, which
depend on the measurement range, are written to the buffer memory
when the power supply is turned on or the PLC CPU reset, as shown in

Table 5.3.
Measurement Range
1 2 3 4
Digital Value
4] —2000 {X107°C) 0 (X107"C) 0 (X107°C) 0 (X107°C)
4000 3000 (X107*C) 10000 (X107"°C}) 10000 (X107*°C) 10000 {X107"°C)

Table 5.3 Temperature Settings Corresponding to Digital Output Values

(2) Write the required setting temperatures to buffer memory
addresses 30« to 3F« to set temperatures other than the default
temperatures to correspond to digital output values of 0 and
4000.

(3) The temperatures are input to the first decimal place, by using
the setting values as follows:

Setting value = Temperature value to the first decimal place X 10

Example
To set a temperature of 23.5°C, use a setting value of 23.5 X 10 = 235.

(4) The setting area of buffer memory addresses 30. to 3F. is
configured as follows.

Address
304 | INPUT 0 Temperature setting value {corresponding to a digital value of 0}.
31 Temperature setting value (corresponding to a digital value of 4000).
32u | INPUT 1 Temperature setting value (corresponding to a digital value of 0).
33 Temperature setting value {corresponding to a digital value of 4000).
34u | INPUT 2 Temperature setting value {corresponding to a digital value of 0).
354 Temperature setting value (corresponding to a digital value of 4000).
36u | INPUT 3 Temperature setting value (corresponding to a digital value of 0).
37+ Temperature setting value (corresponding to a digital value of 4000).
38| INPUT 4 Temperature setting value (corresponding to a digital value of 0).
39 Temperature setting value {corresponding to a digital value of 4000).
Ak [ INPUT 5 Temperature setting value (corresponding to a digital value of 0).
3B« Temperature setting value {corresponding to a digital value of 4000).
3G} INPUT 6 Temperature setting value (corresponding to a digital value of 0).
3Dk Temperature setting value (corresponding to a digital value of 4000},
3Eu| INPUT 7 Temperature setting value {corresponding to a digital value of 0).
3Fu Temperature setting value (corresponding to a digital value of 4000).




5. PROGRAMMING /MELSEC-A

(5) The settings of the temperatures which correspond to the
digital outputs of o and 4000 determine the temperature/
digital conversion characteristics.

Example

The temperature measurement range is 0 to 500°C for a JIS
standard, K type thermocouple with the AGOMXT measure-
ment range set to “2”. The temperature/digital conversion
characteristic is as shown below if a temperature of 50°C is set
to correspond to a digital output value of 0 and a temperature
of 450°C is set to correspond to a digital output value of 4000.

4000

Digital output value

f

O] 50 Detected temperature value ('C) 450 500

Avoid operation in the areas indicated with dotted lines as
they do not meet accuracy specifications.

(6) When temperatures set to correspond to digital output values
of 0 and 4000 are set outside of the temperature measurement
range, the digital values corresponding to temperature input
values lying outside of the temperature measurement range
are interpolated proportional to the temperature input, provid-
ing that the value lies inside of the permitted measurement
range shown in the table below.

However, if the temperature exceeds the maximum or mini-
mum temperature limit of the permitted temperature range,
the digital value is fixed at the value corresponding to the
maximum or minimum temperature limit, respectively.

StaJr:zrd StI:::Isa:d St?nlcll\:rd Sta?gard Measurement Range 1 2 3 4
B 8 _ PtRh30 | Temperature measurement range {'C) 100 to 1800
-PtRh6 | Permitted temperature range {C) 44 to 1820
R R __ .| PtRh13 | Temperature measurement range ('C) 0 to 1700
-Pt Permitted temperature range {C) 0 to 1769
s s PtRh | PtRh10 | Temperature measurement range {C) 0 to 1700
-Pt -Pt Permitted temperature range ('C) 0 to 1769
K K NiCr NiCr ’Temperature measurement range ('C) |[—200 to 250] 0 to 500 | 0 to 1000 | 0 to 1300
-Ni -NiAl | Permitted temperature range {C} |—270 to 307| O to 602 | 0 to 1232 | 0 to 1372
E E - NiCr | Temperature measurement range ('C) |[—200 to 150] 0 to 300 | O to 600 | O to 1000
-CuNi | Permitted temperature range (C) |—270 to 187| 0 to 350 | O to 661 | O to 1000
J J _ Fe | Temperature measurement range ('C) [—200 to 200! O to 400 | O to 800 | O to 1200
-CuNi | Permitted temperature range (C) [—210 to 231] 0 to 457 | 0 to 870 | 0 to 1200
Cu | Temperature measurement range {'C) |—200 to 200/ O to 400
T T - -CuNi | Permitted temperature range {C) [—270 to 258/ 0 to 400
Fe Temperature measurement range {'C) 0to 400 | O to 800 | O to 900
- - -CuNi o Permitted temperature range ('C) O0to450 | 0to 855 | 0to 900
Cu Temperature measurement range ('C} 0 to 400 | 0 to 600
- - -CuNi - Permitted temperature range {C} 0 to 463 | 0 to 600

512
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For a JIS standard, K type thermocouple with the A6OMXT
measurement range set to “1,” the following temperature
ranges apply:

Temperature measurement range : —200 to 250°C
Permitted temperature range : —270 to 307°C

(DA temperature of —200°C is set to correspond to a digital
output value of 0 and a temperature of 400°C is set to
correspond to a digital output value of 4000.

(@A temperature of —300°C is set to correspond to a digital
output value of 0 and a temperature of 250°C is set to
correspond to a digital output value of 4000.

Q
3
2 4000 |
>
- I
g ! I
3 T [
© | ] !
S Lo [
b :
|
' [
* I 1 |
\_ ro! !
” |
Pl 1 i [
it o 1 1 i
< $ — T
—300 —270 —200 0 250 307 400
L Temperature measurement range {°C) |
- Permitted temperature range ('C)

*Avoid operation in the areas indicated with dotted lines as
they do not meet accuracy specifications.
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5.4.5 Set data setting request

"1" must be written to buffer memory address 18+ when the set data of
conversion enable/disable designation, temperature settings
corresponding to digital output values, error compensation value setting
and used thermocouple type setting have been written to the buffer
memory during initial setting or temperature/digital conversion operation.
When “1” is written to this area, the A/D conversion ready signal is
turned off, the set data is written from the buffer memory to the
set data memory, all channel data is checked, and the A/D
conversion ready signal is turned on to start A/D conversion.

(1) After making the initial settings, A/D conversion cannot be
started until “1” is written to this area.

(2) The “1” written to the set data setting area is automatically
reset to “0” when the A/D conversion ready signal is turned
on.

(3) The set data setting request signal and A/D conversion ready
signal are turned on and off as shown below.

AD conversion ON Da {
ready signal OFF ——— b

Set data setting ! 1 Y

request signal 0
T T

Start RUN Set data changed

o~
o

t = sampling period {ms) (Refer to Section 3.3.2.)

{(4) “1” must be written to this area after the set data is changed
during A/D conversion operation or A/D conversion continues
with the previous values.

During A/D conversion, write the “1” to memory by sending a
TO instruction as a pulsed TOP instruction.
Error 13 occurs if “1” is written continuously using a TO
instruction. '

(5) A setting error occurs and the error code 12 is written to buffer
memory address 1« if an attempt is made to write a value other
than “1” to the setting area. The operation status is then as
follows:

During initial setting: A/D conversion is not executed.
During A/D conversion: Processing continues with the pre-
vious conditions.

After the correct value is written, the error code should be
cleared by writing “0” from the sequence program to the
buffer memory address 1..

(Refer to Section 5.12.)
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[POINT |

Always write “1” to the set data setting area with a TOP
instruction executed for one scan only.

An error occurs and processing stops if “1” is written
continuously with the TO instruction.

5-15
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5.5 Error Compensation Settings

Maintain thermocouples of channels for which compensation is to
be carried out at a standard temperature and determine the errors
between the measured and standard temperatures. Set these
errors as the compensation values in the buffer memory addres-
ses 80« to FF..

(1) Measuring the standard temperature

(@) Turn on the detected temperature value LED display
request signal (Y10) and specify the channel for which the
standard temperature is to be measured with the A616TD
INPUT and MX CH. switches.

(b) Maintain the thermocouple connected to this channel at
the standard temperature and read the measured value
from the LED display.

(c) The standard temperature must lie within the temperature
measurement range.

(2) Determining the error compensation values

(a) Use the Thermoelectromotive Force Table in Appendix 1
to determine.the thermoelectromotive force Vst (uV)
produced by the thermocouple at the standard tempera-
ture and the thermoelectromotive force Vmt (uV)
obtained at the measured temperature (indicated on the
LED display).

{b) Determine the difference between these two thermoelec-
tromotive force values and set this difference as the error

compensation value.

Error compensation value = Vmt — Vst

5-16
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Example ’

If a temperature of 2°C is displayed the A616TD LED
display using a JIS standard K type thermocouple at a
standard temperature of 0°C.

The thermoelectromotive forces are:
OuV at 0°C (Vst)
79uV at 2°C (Vmt)

The error compensation value is therefore:
79 — 0 = 79uV (Vmt — Vst)

rE"q" compensation  Error compensation setting I
setting instruction .

| 1 | ¥ 1
[ F—4 fmovp| k79 | Do
Xo

Set the error compensation
value, 79, in DO.

Write the contents of DO to
_' TOoP ‘ HO I He1 [ Do | Ki I—l buffer memory address 81u.

Set data setting request

1 : !

: L_70P | HO | H18 | K1 | K1} Refer to Section 5.4.5.
|

|

(3) Setting range for error compensation values
Set the error compensation value in the range —4000 to
- 4000 p V.
The accuracy of output data cannot be guaranteed if the error
compensation value lies outside this range.

(4) The default value of "0" is written for all channels when the power supply
is turned on or the PLC CPU reset.
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(5) The setting area of buffer memory addresses 80. to FF. is
configured as follows.

Address
80u | MX CH. 0 No setting required.
81 MX CH. 1 Error compensating value setting area
82+ | CNT. No. 0 | MX CH. 2 Error compensating value setting area
to :
8Fx MX CH. F Error compensating value setting area
90w MX CH. 0 No ‘setting required. |
91u MX CH. 1 Error compensating value setting area
924 | CNT. No. 1 | MX CH. 2  Error compensating value setting area
to :
OFw MX CH. F  Error compensating value setting area
to :
FOu MX CH. 0 No setting required.
Flu MX CH. 1 Error compensating value setting area
F2u | CNT. No. 7 | MX CH. 2  Error compensating value setting area
to : )
FFu MX CH. F  Error compensating value setting area

The relationship between the area addresses and
channel numbers is as follows:

Address
} T—VMX CH. (0 to F)
{8« + CNT. No. (0 to 7} u}

Example
Address of MX CH.8 of the CNT NO. 5 A6O0MXT
module: ‘

D 8w

MX CH. 8

8+ + 54 (CNT. No. 5) = Du

POINT

No settings are required for MX CH. 0 as the cold-junction
compensation thermoresistors {Pt100) are connected to
these channels. Settings made for these channels are
ignored.
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5.6 Reading the Digital Qutput Values

The temperatures input to the AB0MXT channels from the
temperature sensors are sampled and temperature/digital conver-
sion is carried out for each channel. The digital output values are
linearized and stored for each channel in the buffer memory
addresses 180« - 1FFu.

The digital output value can be read by the PLC CPU for any channel by
specifying the buffer memory address.

(1) The 16-bit configuration of the memory area for storage of MX
CH. channel digital output values is shown below.

b15 b14 b13 b12 b11 b10 b8 b8 b7 b6 b5 b4 b3 b2 bl b0

[i0]

HEEEEEEEEENEE

I_’ Data area

b11 to b14 are “1” for a negative value (b15 = 1)
and “0” for a positive value (b15 = 0)
(Negative values are expressed as two’s complements.)

Sign bit
1 : negative
0 : positive

(2) The buffer memory addresses 180« - 1FF. for storage of digital
output values are configured as follows.

Address

180m
181x
1824

to
18F«
190w

1914 |

1924
to
19Fx
to
1F0x
1F 1
1F2+
to
1FFx

MX CH. 0 Digital output value
MX CH. 1 Digital output value
CNT. No. 0 | MX CH. 2 Digital output value
MX CH. F Digital output value
MX CH. 0 Digital output value
MX CH. 1 Digital output value
CNT. No. 1 | MX CH. 2 Digital output value
MX CH. F Digital output value
MX CH. 0 - Digital output value
MX CH. 1 Digital output value
CNT. No. 7 | MX CH. 2 Digital output value
MX CH. F Digital output value

The relationship between the area addresses and
channel numbers is as follows:

Address

rrrrrr

I T—-MX CH. (0 to F)
{8+ + CNT. No. (0 to 7)}
Example
Address of MX CH. 2 of the CNT NO. 7 A60MXT

module:
1F 2u

l T———->MX CH. 2
8x + Tu (CNT. No. 7) = Fu
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(3) "0” is always written for MX CH. 0 of CNT NO. 0 to 7 as the
cold-junction compensation thermoresistors (Pt100) are con-
nected to these channels.

(4) Program example
Normal read of the digital output values from channels 1 to F
of the ABOMXT module connected to channel 1 of the A616TD
module to addresses DO to D14.

Digital output

R 0 x o e 1, o
'—%{ I—EROMI HO I H191] bo I K15 ory addresses 1914 to 19F«

~and store them in DO to
D14.
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5.7 Reading the Detected Temperature Values

The temperatures input to the ABOMXT channels from the
temperature sensors are converted to detected temperature
values for each channel and stored in the buffer memory
addresses 200. to 27F..

The detected temperature value can be read by the PLC CPU for any
channel by specifying the buffer memory address.

(1) The values stored in the buffer memory are ten times the
temperature in Celsius.

Example
49.3°C is stored as 49.3 X 10 = 493.

Storage data-

(2) The 16-bit configuration of the memory area for storage of
detected temperature values is shown below.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

el T T T PTTTTTTTTTT]

l Data area
Sign bit

1 : negative
0 : positive
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(3) The buffer memory addresses 200 to 27F. for storage of
detected temperature values are configured as follows.

Address

2004 MX CH. 0 Detected temperature value

201w MX CH. 1 Detected temperature value

2024 | CNT. No. 0 | MX CH. 2 Detected temperature value
to :

20Fu MX CH. F Detected temperature value

210u MX CH. 0 Detected temperature value

211 MX CH. 1 Detected temperature value

2124 | CNT. No. 1 | MX CH. 2 Detected temperature value
to :

21Fu MX CH. F Detected temperature value
to :

270u MX CH. 0 Detected temperature value

271x MX CH. 1 Detected temperature value

2724 | CNT. No. 7 | MX CH. 2 Detected temperature value
to : '

27Fu MX CH. F Detected temperature value

The relationship between the area addresses and
channel numbers is as follows:

Address

| LMX CH. (0 to F)
CNT. \No. (0 to F)

Example -
Address of MX CH. F of the CNT NO. 1 A60MXT
module: '

21 Fnu

MX CH. F
CNT. No. 1

(4) The terminal block temperature is always stored for MX CH. 0
of CNT NO. 0 to 7
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5.8 Detected Temperature Value Celsius - Fahrenheit Conversion Program

A program to convert the detected temperature value stored in the
buffer memory addresses 200. - 27F. as a value equal to ten times
the Celsius temperature (°C) can be converted to a value equal to
ten times the Fahrenheit temperature

(°F) using the program listed below.

(1) Conversion formula
Detected temperature value = Celsius temperature X 10
Fahrenheit temperature = Celsius temperature X 1.8 + 32

Detected temperature value
= - X 1.8 + 32
Detected temperature value X 18
10

+ 320

Therefore, Fahrenheit temperature X 10 =
A

Muitiplying the temperature by ten per-
mits handling of the temperature to the
first decimal place.

(2} Program example
Store the detected temperature value from MX CH. 1 of the
ABOMXT connected to A616TD INPUT 0 into D50. Convert this
value to Fahrenheit and store the converted value in D60.

Detected
temperature

‘i':s'{’r?,crﬁgﬂ X0 X1 Read the detected temper-

piFrRome] Ho Thaot [ bso [ ki F—t Mom Nooiki cce 20t and

store it in D50.
1 xp [ os0 [ K18 [ 051 |1 i b8t and bs2,
Divide D51 and D52 by 10.
t———[OF oo [ 10 [ oo | Siothe uotent in D53
der in D55 and D56.
Add 320 to D53 and D54.

—{ p+pP | D53 | k320 | DEO |—8 Store the resultin D60 and
61.
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5.9 External Fault Detection

External fault data is stored to the buffer memory if a discontinuity
occurs in a thermocouple or compensation lead, or if an abnormal
temperature value is input.

5.9.1 Reading the faulty channel number

When a discontinuity is detected in a thermocouple or compensa-
tion lead, “1" is written to the bit of addresses 40+ to 47. of buffer
memory which corresponds to the channe! for which the fault was
detected.

(1) When a discontinuity is detected for any of the A6OMXT
channels for which discontinuity detection is enabled, “1” is
written to the bit which corresponds to the channel and the
discontinuity error signal X3 is turned on.

(2) The 16-bit configuration of the memory area is shown below.

b15 b14 b13 b12 b11 b10 b8 b8 b7 b6 bS5 b4 b3 b2 b1 bO

MX [ MX T MX | MX | MX | MX | MX ] MX | MX|MX{MX [ MX [ MX | MX | MX
CH.F{CH.E|CH.D}CH.C|CH.B(CH.A|{CH.9|CH.8{CH.7{CH.6|CH.5|CH.4| CH.3{CH.2|CH.1

For cold-junction com- ~—|
pensation. Normally “0”.

0: Normal
1: Discontinuity or out-of-range

(3) The storage area in buffer memory addresses 40+ to 47F. is
configured as follows.

Address

40+ | CNT. No.O MX CH. 1to F  Channel for which discontinuity detected
414 | CNT. No.1 MX CH. 1to F  Channel for which discontinuity detected
42y | CNT. No.2 MX CH. 1to F  Channel for which discontinuity detected
43: | CNT. No.3 MX CH. 1to F  Channel for which discontinuity detected
44 | CNT. No4 MX CH. 1to F  Channel for which discontinuity detected
45, | CNT. No.5 MX CH. 1to F  Channel for which discontinuity detected
46+ | CNT. No.6 MX CH. 1to F  Channel for which discontinuity detected
47+ | CNT. No.7 MX CH. 1 to F  Channel for which discontinuity detected

(4) This data remains stored in buffer memory after the cause of
the fault has been corrected. Write “0” to the buffer memory
addresses 40« to 47F. with a sequence program to clear the
external fault data. (Refer to Section 5.12.)
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5.9.2 Reading the digital output value out-of-range channel number

If a temperature is input which exceeds the range specified by the
temperatures set to correspond to digital output values (refer to
Section 5.4.4), “1" is written to the bit of addresses 50« to 57. of
buffer memory which corresponds to the channel for which the
out-of-range temperature was detected.

(1) If a temperature is input which exceeds the temperature value
range specified by the temperatures set to correspond to
digital output values (refer to Section 5.4.4), “1” is written to
the bit which corresponds to the channel for which the
out-of-range temperature was detected and the digital output
value out-of-range error signal X4 is turned on.

(2) The 16-bit configuration of the memory area is shown below.

b15 b14 b13 b12 b11 b10 bS b8 b7 b6 b5 b4 b3 b2 bt bO

MX | MX [ MX|MX |} MX | MX | MX | MX|MX]MX|MX| MX|MX|MX{MX
CH.F{CH.E|CH.D[CH.C{CH.B|CH.A|CH.9{CH.8|CH.7|CH.6|CH.5| CH.4|CH.3} CH.2 | CH.1

For cold-junction com-o--I
pensation. Normally “0”.

[O : Normal
1 : Out-of-range

(3) The storage area in buffer memory addresses 50« to 57F. is
configured as follows.

Address

50+ | CNT. No.0 MX CH. 1 to F  Channel for which out-of-range value detected
514 | CNT. No.1 MX CH. 1 to F  Channe! for which out-of-range value detected
521 | CNT. No.2 MX CH. 1 to F Channel for which out-of-range value detected
53u | CNT. No.3 MX CH. 1 to F Channel for which out-of-range value detected
544 | CNT. No.4d MX CH. 1 to F Channel for which out-of-range value detected
55+ | CNT. No.5 MX CH. 1 to F  Channel for which out-of-range value detected
56+ | CNT. No.6 MX CH. 1 to F Channel for which out-of-range value detected
574 | CNT. No.7 MX CH. 1 to F  Channel for which out-of-range value detected

(4) This data remains stored in buffer memory after the cause of
the fault has been corrected. Write “0” to the buffer memory
addresses 50+ to 57F+ with a sequence program to clear the
external fault data. (Refer to Section 5.12.)

POINT

If the measured temperature is within the temperature range preset by
temperature settings corresponding to digital output values, "1" is stored
into the bit position of the corresponding channel when the measured
temperature is outside the permissible temperature range.
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5.9.3 Reading the detected temperature value out-of-range channel number

If a temperature is input which exceeds the range specified by the
measurement range setting, “1” is written to the bit of addresses
60x to 67+ of buffer memory which corresponds to the channel for
which the out-of-range temperature was detected.

(1) If a temperature is input which exceeds the measurement
range setting (refer to Section 4.4), “1” is written to the bit
which corresponds to the channel for which the out-of-range
temperature was detected and the detected temperature value
out-of-range error signal X5 is turned on.

(2) A detected temperature value out-of-range error is also
detected in the case of a discontinuity detection error, so that
“1" is also written to the bit which corresponds to the channel
in this case.

(3) The 16-bit configuration of the memory area is shown below.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b

MX [ MXIMX | MX1I MX|MX|{MX|MX|MX|MX|MX[MX|MX]MX|MX
CH.F|CH.E|CH.D|CH.C|CH.B|CH.A{CH.9|CH.8|CH.7|CH.6{CH.5|CH.4|CH.3{ CH.2{ CH.1

For cold-junction com—o—l

pensation. Normally “0”.

0 : Normal
1 : Qut-of-range

(4) The storage area in buffer memory addresses 60« to 67F. is
configured as follows.

Address

60+ | CNT. No.0 MX CH. 1 to F "Channel for which out-of-range value detected
61+ | CNT. No.1 MX CH. 1 to F Channel for which out-of-range value detected
624 | CNT. No.2 MX CH. 1 to F Channel for which out-of-range value detected
63« | CNT. No.3 MX CH. 1 to F Channel for which out-of-range value detected
64+ § CNT. No.d MX CH. 110 F Channel for which out-of-range value detected
65+ | CNT. No.5 MX CH. 1 to F Channel for which out-of-range value detected
66+ § CNT. No.6 MX CH. 1 to F Channel for which out-of-range value detected
67+ § CNT. No.7 MX CH. 1 to F Channel for which out-of-range value detected

(5) This data remains stored in buffer memory after the cause of
the fault has been corrected. Write “0” to the buffer memory
addresses 60~ to 67F. with a sequence program to clear the
external fault data. (Refer to Section 5.12.)
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5.10 Reading the Current Sampling Period

The sampling period is determined by multiplying the number of
conversion channels for the A6OMXT module with the largest
number of conversion channels enabled by 50 milliseconds (refer
to Section 3.3.2). The value is stored in buffer memory address 4.

(1) The value of the sampling period is upgraded each time the
number of AGOMXT channels for which conversion is enabled
is changed.

(2) The sampling period is stored in this area in millimeters.

Example
A sampling period of 800ms is stored as the value 800.

(3) "0" is stored in this area if conversion is disabled for all
channels of all AGOMX:_: units connected to the A616TD, or if
the A616TD is used alone.

5.11 Reading Error Codes

When the A616TD detects an error, the corresponding error code
is stored in buffer memory address 1+ as a binary code.

(1) The stored error code is upgraded each time an error is
detected, and the previous value is cleared.

(2} If an error occurs which results in an error code from 01 to 04,
such as a faulty A6GOMXT module or a setting error, “1” is
written to the bit of the buffer memory address 2. which
corresponds to the CNT NO. of the faulty module.

“1” is written to this address for the appropriate CNT. NO.
each time a new error occurs, and this data remains stored
until the area is cleared.

1) The 16-bit configuration of the memory area is shown -
below.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

[NT.No.JCNT.No.[CNT.No.JCNT.No JCNT.Na.[CNT.No..CNT.NoJCNT.No.JCNT.No JCNT.No/CNT.No CNT.No.FNT.No.CNT‘No. CNT.No.CNTNo,
F|E|{D|C|B|]A]|®9 {8 7 6 5 4 3 2 1 0

0 : Normal
1 : Discontinuity or out-of-range

L

5.12 Clearing the Error Code Area

(1) This data remains stored in buffer memory after the causes of
the faults have been corrected. Write “0” to the buffer memory
addresses 1. and 2. with a sequence program to clear the error
data.
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5.13 Programming for ACPU Remote {/0 Station

When the A816TD is used on a remote /O station, the master
station (ACPU) should be programmed as described below.

5.13.1 Programming instructions

The ACPU is controlled in direct or refresh /O mode but data
communication with a remote I/O station is made in batch refresh
mode after the (FEND) instruction is executed.

For full information on data link, see the Data Link System User’s
Manual.

(1) Control timing must be noted. Since data is controlled via the
link module, some delay may occur for communication of
control data between the master station CPU and the A616TD
on the remote I/O station.

(2) The following instructions are used for data communication
with the A616TD on the remote /O station:

Data write from master station to remote I/O station A616TD:

RTOP | instruction

Data read from remote I/0O station A616TD to master station:

RFRP | instruction

Data transfer between the master station CPU and A616TD is
made by the link register (W). Hence, an appropriate program
should be written so that the link register data is transferred to
the other device after the instruction has been ex-
ecuted, and the required data is transferred to the link register
before the IRTOP instruction is executed.

(3) The|RTOP |and|RFRP |instructions cannot be executed at the
same time (within one scan) to one A616TD on the remote I/0
station.

The signals on the following page must be used with the
rRTOP| and IRFRPI instructions as interlock conditions.

The I/O signal numbers indicated are those assigned by the
master station and correspond to X0 and Y1F in this example.

(4) Control signals to remote 1/0 station

* Yoo may not be provided to the remote 1/0 station by
PLS Yoo because of the relation between the master
station scan time and link scan time.

* After the instruction is executed, the pulse output for
executing the instruction cannot be used because
data communication between the master station and
remote /0O station is made in batch refresh mode after the

(FEND) instruction is executed.
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Signal Direction:PLC CPU to A616TD| Signal Direction:A616TD to PLC CPU
Device : " | Device .
number Signal number Signal
Yo to Yc | Reserved. X to Xic| Reserved.
Switched on if the or
. [RTOP] instruction cannot be ex-
Yo Used to switch off Xu. X ecuted due to a special function
module fault.
Switched on automatically by the
master station CPU when . .
. A Switched on while the [ RFRP
v the [ RFRP | instruction is X instruction is executed by the
E executed. 1€ AB16TD on the remote VO sta-
Must be reset by the user program tion.
after checking that X1 is on.
Switched on automatically by the
master station CPU when . .
. L Switched on while the [RTOP
Y the | RTOP | instruction is X instruction is executed by the
F executed. 1F AB816TD on the remote /O sta-
Must be reset by the user program tion.
after checking that Xir is on.

s e Switched on when remote station
T"mng A616TD fault occurs.

RTOP] [RFRP] instruction can- ‘L
not be executed due to a special

Switched off when Yb is switched
# on.

function module fault Xip \
r/ \.
Yo )
Switched on by Switched off by
user program. user program.

RFRP | instruction is executed

Switched on when {RERP | in-

struction is executed. Switched off by user program
| when Xi is switched on.

T

[

Switched on when remote station { Swi :
d ; 1 Switched off when master station
: processes instruction. | completes instruction
' _: processing.
' During this period, in-
struction cannot be executed to
the A616TD which is executing
RFRP ) instruction.

RTOP | instruction is executed

Switched on when remote station

processes {RTOP! instruction. .

’ Switched off by user program
A #  When X is switched on.

AN

[} h
1 I

i Switched on when [RTOP] in- | Switched off when master station
! struction is executed. 1completes |[RTOP) instruction
I

| processing.

During this period, in-
struction cannot be executed to
the A616TD which is executing
instruction.

e
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5.13.2 Basic programs for read and write

(1) Read from remote /O station A616TD

Format
Execution
condition
RFRP | n1 | n2 [ D [ n3
Symbol Description Device Used
ni /O number assigned to A616TD by master station K, H
n2 Head address of A616TD buffer memory which stores data K, H
D Head number of link register which will store read data w
n3 Number of words of data read (1 to 16) K, H
POINT
The number of digits of the head I/O signal, n1, is three for the
[RFRP] and [RTOP] insuructions.
Example: Toread 1 word to W52 from the buffer memory address
180 (digital output value) of the remote I/O station
A616TD assigned to X, Y130 to 14F by the master
station. '
To execute read only once by switching on the read signal
{Read
signal) X131
1 |4
P 1 PLS
M1 Y13E X14E  Y13F  X14F
4 Interiock conditions for executing [RFRP}
— SET 1 (Y13E, X14E, Y13F, X14F)
M2 :
t—| RERP | H130 | H1go | W52 | K1 |—
X14E

{Mov | W52 [ D10 |—-——

5-30

Transfers data as X14E is switched on when remote
station executes [RFRP | instruction.

Resets [RFRP] instruction execution command.

Resets [RFRP] instruction execution flag.
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To continuously execute read while the read signal is on
(Executed per two scans)

{Read
signal) X131 M3
— i | e

RST

M1 Y13E X14E  Y13F X14F . i
SET m L Interlock conditions for executing [RFRP

{Y13E, X14E, Y13F, X14F)
M2

+— RFRP | H130 [ Hiso | ws2 [ k1 |—¢

X14E . .
1 [ MOV l W52 I D10 ] | Transfers data as X14E is switched on when remote

| . o station executes [RFRP] instruction.

RST b Resets RFRP] instruction execution command.

RST b Resets |RFRP] instruction execution flag.

SET b Generates pulse for repetition.
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(2) Write to remote /O station A616TD

Format
Execution
condition
RTOP| n1 | n2 | D | n3
Symbol Description Device Used

ni I/O number assigned to A616TD by master station K, H
n2 Head address of A616TD buffer memory which will store written data K, H
D Head number of link register which stores data w
n3 Number of words of data written (1 to 16) K, H

Example: To write 1 word from W50 to the buffer memory
address 18 (set data setting request) of the remote I/O
station A616TD assigned to X, Y130 to 14F by the
master station. ‘

To execute write only once by switching on the write signal

{Write
signal) X130

— —k PLS

M1 Y13E X14E  Y13F  X14F
! ET M2 ) Interlock conditions for executing [RTOP
=3t | m2_| (Y13E, X14E, Y13F, X14F)
M2
[ I I
L { RoP | H130 | H18 | wso | k1 }—¢

X1 ?F Resets the execution command as X14F is switched
[ RST » on when remote station executes |[RTOP] instruc-
tion.

RST Y13F b Resets [RTOP] instruction execution flag.

POINT I

The number of digits of the head I/0 signal, n1, is three for

the and | RTOP | instructions.
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(3) Reading continuously from remote /O station A616TD and
writing set data

Example: To disable the A616TD INPUT 2 from A/D conver-
sion during continuous read of 1 word to W52 from
the buffer memory address 180 (digital output
value) of the remote 1/O station A616 assigned to X,
Y130-14F by the master station, and after defining
disable, to read data from the buffer memory
address 180 again.

Always on
{Read
signal) X131 M3
+— % SET

M1 Y13E X14E  Y13F  X14F

. y Interiock conditions for executing [RFRP
{ (Y13E, X14E, Y13F, X14F)
p
M2 Execution of the [RFRP] instruction writes the
~—| RFRP | H130 I H180 l ws2 l K1 I-—o S\?gte:ts of the buffer memory address 180w to
2.

X11E
I

[ I L Transfers data as X14E is switched on when remote
L mov ' ws2 l D10 station executes [RFRP] instruction.

RST

Resets instruction execution command.

RST Y13E b Resets [RFRP] instruction execution flag.

(Set data SET b Generates pulse for repetition.
write
signal) X130

+— —F seT_ | m4 ¢

M4 Y13E X14E  Yi3F X14F

| Interlock conditions for executing
t+— —aHF—aF—aF—3F m (Y13E, X14E, Y13F, X14F)
L— RsT | M4 |

M5
+— F RTop | H130 | HF | wso | K1 |4 ws0 stores FFFBA (only INPUT 2 disabled).
X14F Resets the execution command as X14F is switched
% RST b on when remote station executes [RTOP] instruc-
tion.

RST P Resets [RTOP| instruction execution flag.
X130

v s T we

M6 Y13E X14E  Y13F  X14F

| Interlock conditions for executing [RTOP
SET (Y13E, X14E, Y13F, X14F)

M7
o_| RTOP l H130 ] H18 J W51 I K1 '——-0 W51 stores K1 (set data setting request).
X14F Resets the execution command as X14F is switched
,L RST P on when remote station executes [RTOP] instruc-
tion.

RST Y13F P Resets {RTOP] instruction execution flag.
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6. ANALOG/DIGITAL CONVERSION FUNCTIONS

The setting procedure and programming method are described
below for the analog/digital conversion (A/D conversion) of analog
signals input directly to the A616TD INPUT channel or to a MX CH.
channel of an ABOMX or A60OMXR module connected to an
A616TD.

Refer to Chapters 4 and 5 for details of the setting procedure and
programming method for temperature/digital conversion.

6.1 Pre-Operation Settings and Procedures
6.1.1 Pre-operation settings and procedures
Make the following settings before carrying out analog signal

input into an A616TD module directly, or to an A60OMX or AGOMXR
module connected to an A616TD module.

C S D

ABOMX or ABOMXR
modules to be loaded?

YES
nalog input select switches/analog input select pins|
Set the analog input select switches in accordance with the analog ABOMX ‘Refer to Section 6.1.2.
inputs (voitage, current) of the ABOMX or AGOMXR channels. Set the | ------ ABOMXR :Refer to Section 6.1.3.
analog input select pins in accordance with the analog inputs {voltage, .
current) of the AGOMXRN ABOMXRN :Refer to Section 6.1.4.

Y
Offset/gain setting pin setting |

Set the offset/gain setting pins of all A6GOMX or
AB0MXR modules in accordance with the analog
input range.

~~~~~~ {Refer to Section 3.4.1 (2)

T

Loading in_base unit |

Load the A616TD, A6OMX and ABOMXR modules in
the base unit.

(]

Wiring |

Connect the cables from the A616TD to A60MX and | {Refer to Section 6.1.8
AB0MXR modules and between the external sensors €rer to section 6.1.5.
and the A616TD, A6OMX and A60OMXR modules.

ABOMX. or AGOMXR
modules loaded?

YES
CONNECT NO. switch setting |
Set the CONNECT NO. switch on each A6OMX and ABOMX  :Refer to Section 6.1.2.
ABOMXR module to the input number of the AE16TD | ------ ABOMXR :Refer to Section 6.1.3
module which -is connected to the ABOMX or : ) b
ASOMXR module OUT terminal. ABOMXRN :Refer to Section 6.1.4.

]
ABOMX/ABOMXR offset/gain fine adjustment |

Input a test voltage or current into the A6BOMX and
ABOMXR and carry out fine adjustment of the
offset/gain.

------ | Refer to Section 6.1.5.

Program storage |

Store the initial settings and digital value reading } -.-... {Refer to Section 6.2.
program to the CPU module memory.

[

C )
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6.1.2 Description and settings of A60MX parts

Description and settings of A60MX parts.

No. " Name and Appearance Description

. @ |CONNECT NO. switch I Used to specify to which input of the A616TD the A6OMX output is
connected.
Setting range: 0 to 7

CONNECT NO.

@ M Used to make microadjustments of the offset value, which is selected
: by the setting pins S1 and S2 in the module.

For further details, refer to Section 6.1.5, Offset/Gain Settings.

OFFSET

©

® |Gain °°“t"°l’| Used to make microadjustments of the gain value, which is selected
by the setting pins S1 and S2 in the module.

For further details, refer to Section 6.1.5, Offset/Gain Settings.

GAIN

©
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gaonnann

L9spPezil
43Q0dv 668

ghoopoann

2
=
w
]

No.

Name and Appearance

Description

Offset/gain setting pins |

Set the S1 and S2 offset/gain setting pins in accordance with the
analog input voltage/current range and the setting of the A616TD
offset/gain setting pins.

For further details, refer to Section 3.4.1 (2) , A6GOMX and A6OMXR
Input Characteristics.

Set to "1” on shipment from factory.

Analog input select switchesJr

oo {do
o Ll B N £
O |~ (O
O jw |13
D |~ [
o o l;
[ I I
o |~ o
SW1 Sw2

43Q08veEs

Used to select the type of analog input {voltage or current) of each
channel (CH. 0 to CH. F).

OFF: Voltage input setting

ON : Current input setting

Set to OFF on shipment from factory.

Extension cable connectors

Fer connection of an extension cable with an adjacent module when
the AGOMX, ABOMXR or AGOMXRN is further provided adjacent to the
ABOMX to increase channels.

The extension cable may be connected to either connector.
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6.1.3 Description and settings of AGOMXR parts

Description and settings of A6GOMXR parts.

§ —|
Asoumxr O
r/___@
062’
s —0
= | ()
of ;
1 [;
2[ T_:'
s[=]
o i
s ;
s[ ;
[T
o ;T:_
) [;
i
o[ ]
o[ =
of ;
e[ T
L=
ol =]
% e
No. Name and Appearance Description
@ |CONNECT NO. switch I Used to specify to which input of the A616TD the A6OMXR output is
connected.
Setting range: 0to7
CONNECT NO.
@ |Offset control l Used to make microadjustments of the offset value, which is selected
by the setting pins S1 and S2 in the module.
For further details, refer to Section 6.1.5, Offset/Gain Settings.
OFFSET
® | Gain control l . Used to make microadjustments of the gain value, which is selected
by the setting pins S1 and S2 in the module.
For further details, refer to Section 6.1.5, Offset/Gain Settings.
GAIN ‘
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1)

NO

gognnaan

L9 SrEZ 10

200800080

%3
2
R

53(1’19\/69
<)

Swe

3
oy
L
N

No. Name and Appearance : Description

@ | Offset/gain setting pins l Set the S1 and S2 offset/gain setting pins in accordance with the
analog input voltage/current range and the setting of the A616TD
offset/gain setting pins. _

For further details, refer to Section 3.4.1 (2) , A6OMX and A6OMXR
Input Characteristics.

Set to “1” on shipment from factory.

® |Analog input select switchesl Used to select the type of analog input (voltage or current) of each
channel (CH 0 to F).

OFF: Voltage input setting

ON : Current .input setting

ojo | Edoje

D=~ | a%e Set to OFF on shipment from factory.
| m B LR g

O v o e

0 |»|; o

D e {0 o

0 o (K3 |m

3 |~ |

Swi1 Sw2

® |Extension cable connectors For connection of an extension cable with an adjacent module when

the ABOMX, AGOMXR or ABOMXRN is further provided adjacent to the
ABOMXR to increase channels.
The extension cable may be connected to either connector.
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6.1.4 Description and settings of AGOMXRN parts

Description and setting of AGOMXRN parts.

|
AsOMXRN C)
“‘L— :
s —3
= | B
o [;
L]
2 ['.T
s[ ]
o :_f
s ;
sl ;
U=
(14 i
of ;
=]
B i
o[
o[ ;
e[ ]
F[ __"
ol T
‘W;’IMW @
No. Name and Appearance Description
@ |CONNECT NO. switch l Used to specify to which input of the A616TD the AGOMXRN output is
' connected.
Setting range: O to 7
CONNECT NO.
@ |Offset control Used to make microadjustments of the offset value, which is selected
by the setting pins S17 and S18 in the module.
For further details, refer to Section 6.1.5, Offset/Gain Settings.
OFFSET
® |Gain control I Used to make microadjustments of the gain value, which is selected
‘ by the setting pins S17 and $18 in the module.
For further details, refer to Section 6.1.5, Offset/Gain Settings.
GAIN
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i

@

:
=

L5y Ev—r'rﬁ

No. Name and Appearance ‘ Description
@ |Offset/gain setting Pinﬂ Set the $17 and S18 offset/gain setting pins in accerdance with the
, analog input voltage/current range and the setting of the A616TD

offset/gain setting pins.

For further details, refer tq Section 3.4.1 (2) , A6GOMX and A6GOMXR
S18 §1_'l‘ Input Characteristics.
i 3’-'4'; Set to “1” on shipment from factory.
o3 pool3 )

® | Analog input select pins Used to select the type of analog input (voitage or current) of each
channel (CH 0 to F).
V position: Voltage input setting

E L e - i ;
= [ | position : Current input setting
o of2
a| [ae)3 . "
fome: ] o al4 Factory-set in the V position.
o olg
Ea| |o a6
c g o a7
o ef8
jemma) a a9
a g A
g |2 sfs
o=} 5 al¢
o o D
B0 o ol
Jom:i) 6 af F
v |

For connection of an extension cable with an adjacent module when
the AGOMX, ABOMXR or AGOMXRN is further provided adjacent to the

AB0MXRN to increase channels.
The extension cable may be connected to either connector.

® |Extension cable connectors
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6.1.5 Offset/Gain microadjustment

The relationship between analog input values and output values is
determined by setting the offset/gain setting pins to select one of
the predetermined /O characteristics to suit the analog input
range. The I/O characteristics set with the offset/gain setting pins
differ slightly between modules depending on the ambient
temperature and variations in A/D converter characteristics, etc.
The modules are microadjusted in the factory to eliminate these
slight differences.

Select the digital Set the A616TD INPUT switch
value disgla to the CNT NO. switch setting | ____ | Refer to
N dule PI8Y I of the module to which the Section 4.3.1.
test input is made.
: v
Select the digital | Set the A616TD MX CH.|____|[Refer to
vaiu PlaY | switch to 0 channel. Section 4.3.1.
channel
v
Write "1" to buffer memory |
. address 18H from the PLC CPU §
Setting data set- X ____] Refer to
ting request to execute A/D conversion. { Section 5.4.5.
'
Apply a test (offset) voltage
or current to the A6OMX or { -4
ABOMXR channel 0. :
1
. ‘ Refer to
Offset microad- l—-{ .
justment Adjust the OFFSET control | | Section 6.1.6.
until the digital value on the |,
LED display corresponds to
the offset value.
Y
Apply a test {gain) voltage or
current to the A60MX or -9
AB0MXR channel 0. 1
1
)
Gain  microad- ! - { 2:2:{0:106 1.7
justment Adjust the GAIN control until 1 T
the digital value on the LED | !
display corresponds to the
gain value.
Y
Offset/gain microadjustment
complete

Fig. 6.1 Offset/Gain Microadjustment Procedure
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6.1.6 Offset microadjustment

Carry out the microadjustment using the OFFSET control on the front of
the module.

Apply a test voltage or current corresponding to the offset value of the I/O
characteristic that was selected using the analog input select switch or
analog input select pin and the offset/gain setting pins.

Adjust the OFFSET control until the digital value displayed on the LED’s on
the front of the module matches the digital value corresponding to the
analog test voltage or current being input.

AG60MX, AGOMXR, AGOMXRN ASOMX, AGOMXR or AGOMXRN Analog Input Select Switch/Pin Position
| _Offset/qain setting pin setting \'4
$2 (S17%) S1 (S18%) Test voltage (V) | Digital value | Test current (mA) | Digital value
1 1 0 0 0 0
2 1 0 0 0 0
3 2 1 0 4 0
4 3 0 2000 0 2000
1 3 0 2000 0 2000
*For AGOMXRN

Table 6.1 A6OMX, A60MXR and AGOMXRN Test Voltages, Currents and Digital Values

Example

When the A6OMX, A6OMXR or AGOMXRN offset/gain  setting pin S2 (S17) is setto
"2" and S1 (818) to "1" and the analog input select switch or analog input select
pin of channel 0 of the ABOMX, ABOMXR or AGOMXRN is set to the "V" position.
Input a test voltage of OV to channel 0 of the AGOMX, ABOMXR or A6GOMXRN and
adjust the OFFSET potentiometer of the AGOMX, ABOMXR or AGOMXRN untii the
digital value of the LED display on the A616TD reaches "0".

6.1.7 Gain microadjustment

Carry out the microadjustment using the GAIN control on the front of the
module.

Apply a test voltage or current corresponding to the gain value of the I/O
characteristic that was selected using the analog input select switch or
analog input select pin and the offset/gain setting pins.

Adjust the GAIN control until the digital value displayed on the LED’s on
the front of the module matches the digital value corresponding to the
analog test voltage or current being input.

A60MX, AGOMXR, AGOMXRN AGOMX, AGOMXR or AGOMXRN Analog Input Select Switch/Pin Position
|_Offset/aain setting pin setting v
S$2 (817%) S1(S18%) Test voltage {V) Digital value | Test current (mA) Digitalbvalue
1 1 0 0 0 0
2 1 0 0 0 0
3 2 1 0 4 0
4 3 0 2000 0 2000
1 3 0 2000 0 2000
*For AGOMXRN

Table 6.2 A6GOMX, AGOMXR and AGOMXRN Test Voltages, Currents and Digital Values

Example

When the A6OMX, ABOMXR or ABOMXRN offset/gain setting pin S2 (§17) is set to
"1" and S1 (818) to "1" and the analog input select switch or analog input select
pin of channe! 0 of the AGOMX, ABOMXR or ABOMXRN is set to the "V" position.
Input a test voltage of 10V to channel 0 of the AGOMX, A6OMXR or AGOMXRN and
adjust the GAIN potentiometer of the AGOMX, AGOMXR or AGOMXRN until the
digital value of the LED display on the A616TD reaches "4000".

6-9
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6.1.8 Wiring instructions

(1) Wiring example for a stand-alone A616TD module
An example of a voltage input for the A616TD is shown below.

A616TD
Signal source
0 to 10V ==

2

Input
resistance

Signal source
0 to 10V

]
L)
= 8 4A o
£ ! ! DC/DC
i
o L 2 converter

]

Power supply module

*1 Use only two-core twisted shield wire.

*2 If noise or ripple is generated in the external wiring, connect a
an approx. 0.1 to 0.47 u F 25WV capacitor between the + and
— terminals. '

*3 The FG terminals of the power supply module must be
grounded.

*4 Always connect the A616TD FG terminal to the power supply
module FG terminal. ’
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(2) Wiring example for an A616TD connected to an A60MX or
AB0MXR module
Examples are shown below for voltage and current inputs to
the A616TD connected to an A60MX or A6OMXR module.

(a) Voltage input

Signal source AB0MX (A6OMXR)
0to £10V CH O (Y% r—-1
— o Lo | 7 \‘I
-——= - ] i I' a
I l I‘...-.; |\. |
LT
! : i :||
(b) Current Iinput: \ :::
[} 1 [N
Signal source | ! | 1
0 to =20mA] CHF 1LV : i
Tou ™ pree
D 0= T
— I._-°...: _ [N |
— —|

~ ouT+H—< JE_—_J
. ouT— -
FG Extension

cable
|
1.

=)

r
Input
resistance

Signal source

I 0 to 10V

+

Input
resistance

1

i
Signal source 1
0 to 10V CHF

> (.

+H=-—--—]!

Input
resistance

FG

T%

Power supply module

6-11
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6.2 Progfamining Procedure

An A616TD analog/digital conversion program is written accord-
ing to the following procedure:.

C Start )
i

Initial setting

Set the initial set data, such as output data |-~ {Refer to Section 6.2.1.
format and A/D conversion enable/disable.

!

Read A/D conversion value |

Read the digital output value. | {Refe( to Section 6.2.2.

'
( wm )

POINT |

During each of the processes of the special function module,
access from the PLC CPU will have priority.

Accordingly, if frequent access to the buffer memory of the special
function module made from the PLC CPU, it will not only extend
the scan time of the PLC CPU, delays in each of the processes of
the special function module will occur.

Only use the FROM/TO and other such commands to access the
buffer memory from the PLC CPU when necessary.

6-12
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6.2.1 Initial setting

The initial setting program shown below must be included before
any program to read digital output values.

[ e = ——— — - S e e - - e —m e —m———- -
iInitial value . 1
I setting Output data format settings !
! comlmand 3(0 I i
— —F { Top | Ho | Ho [HFFoo | k1 | Refer to Section 6.2.1 (1.
O D 3
o e e il e Tt -
! Conversion enable/disable designation !
' i
| —1 T0p | Ho | HF [ HoOFF| K1 |—~H Refer to Section 6.2.1 (2).
O H
e et =
! Set data setting request |
1
]
1
i — Top | Ho [ H18 | K1 Ki_ |t Refer to Section 5.45.
i . ]
b e e e e e m e e —— e = e ————— -t

In cases where a combination of temperature/digital conversion
and analog/digital conversion is to be carried out, write both the
initial data for the temperature/digital conversion and that for the
analog/digital conversion to the buffer memory and then finally
execute the set data setting request once only.

(1) Setting the data format Set the A/D conversion output data
format (whether the output values are to be in the form —48 to
4057 or —2048 to 2047) for each A616TD INPUT channel and

“write the data to the buffer memory address “0.”

(a) Default values are written to address OH to set the"-48 to 4047"data
format for all INPUT channels when the power supply is turned on
or the PLC CPU reset.

6-13
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(b) The 16-bit configuration of the memory area is shown
below.
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

F}PUT INPUT/INPUT |INPUT{INPUT | INPUTINPUT | INPUT | INPUT {INPUT | INPUT | INPUT |INPUT jINPUT | INPUT | INPUT]
D B 1

F|E C Al9 |8 7|6 |5|4|3]2 0

Address O [ 0: —48 to 4047 data format
1: —2048 to 2047 data format

{c) The data format is fixed at thé —48 to 4047 data format for
INPUT channels to which a A616TD module is attached.
_ Any other set data for these channels is ignored.

[POINT |

No setting is required if the —48 to 4047 data format is to
be used for all INPUT channels.

(2) Specifying A/D conversion enable/disable
Write “0” or "1”, respectively, to the buffer memory addresses
F. to 17« to-disable or enable A/D conversion for each A616TD,
A60MX and A60MXR channel.
Refer to Section 5.4.2 if the modules are to connected to
AB0MXT to carry out both temperature/digital conversion and
analog/digital conversion.
(a) Default values are written when the power supply is turned on or the

PLC CPU reset to enable conversion for all channiels.

(b) The 16-bit configuration of the memory area is shown
below.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
|CH.FICH.E|CH.DICH.CICH.BICH.A[CH.sjCH.sICHJ | CH.GLCH.SICHA’I CH.3|CH.2[CH.1 |cHol

{ 0: Conversion disabled .
1: Conversion enabled

(c) The setting area of buffer memory addrésses Fu. to 17. is
configured as follows.
Address

F« | A616TD INPUT 0 to F Channel conversion enable/disable setting area
104 | CNT. No. 0 MX CX. 0to F Channel conversion enable/disable setting area
114 | CNT. No. 1 MX CX. 0 to F Channel conversion enable/disable setting area
124 | CNT. No. 2 MX CX. 0 to F Channel conversion enable/disable setting area
134 | CNT. No. 3 MX CX. 0 to F Channel conversion enable/disable setting area
14+ | CNT. No. 4 MX CX. 0 to F Channel conversion enable/disable setting area
154 | CNT. No. 5 MX CX. 0 to F Channel conversion enable/disable sefting area
16n | CNT. No. 6 MX CX. 0to F Channel conversion enabie/disable setting area
174 J CNT. No. 7 MX CX. 0 to F  Channel conversion enable/disable setting area

POINT l

(1) The sampling period decreases the more the number
of channels for which A/D conversion is enabled.

(2) "0” (conversion disable) is automatically written to the
area for channels which are not connected to A6OMX: ..
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6.2.2 Reading the digital output values

The analog values input to the A616TD, A6OMX and A60MXR
channels are sampled and A/D conversion carried out for each
channel. The digital output values are stored for each channel in
the buffer memory.

The digital output value can be read by the PLC CPU for any channel by
specifying the buffer memory address.

(1) Two types of area are used to store the digital output values:
the A616TD INPUT channel storage area and A60MX and
AG60MXR MX CH. channel storage area.

(2) The 16-bit configuration of both types of memory area is
shown below.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bt b

[w] HEEEREEN

Data area
l b11 to b14 are { 1“ for a negative value (b15=1)

and "0” for a positive value (b15=0)

Sign bit
1: negative {Negative values are expressed as
0: positive two's complements.)

(3) The data stored in the INPUT channel storage area differs
depending on whether the channel is connected to an external
sensor or to an A60MX or A60OMXR module.

(a) If an external sensor is connected
The digital value converted from the analog value input
from the external sensor is stored in the memory area.

(b) If an A6OMX or A6OMXR module is connected
The digital value converted from the analog value input
from the external sensor connected to the MX CH. 0
channel of the AGOMX or A6OMXR is stored in the memory
area.

Address

70+ | INPUT 0 digital output value
714 | INPUT 1 digital output value
72+ | INPUT 2 digital output value
73u | INPUT 3 digital output value
74+ | INPUT 4 digital output value
754 | INPUT 5 digital output value
76+ | INPUT 6 digital output value INPUT No. (0 to F)
77« | INPUT 7 digital output value
78« | INPUT 8 digital output value
79 | INPUT 9 digita! output value
7An | INPUT A digital output value
7Bu | INPUT B digital output value
7Cx | INPUT C digital output value
7Dw | INPUT D digital output value
7E4 | INPUT E digital output value
7F4 | INPUT F digital output value

The relationship between the
area addresses and channel
numbers is as follows:

Address
7 Liw
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Example

CNT. No.0 CNT. No.1
AB16TD ABOMX ABOMXR

AB0MX and AB0MXR modules are

H : 0° 0o connected to channels 0 and 1 of the

AB616TD and an external sensor is

connected to channel 8.

The data is stored in the addresses as

follows:

:2 » Address 70.: digital value from
channel 0 of the A60MX connected
to CNT. NO. 0.

* Address 71«: digital value from

, channel 0 of the A6OMXR con-

Fo OUToy | OUTOy nected to CNT. NO. 1.

/ ) ) » Address 78.: digital value A/D con-

External sensor verted from the analog value re-

ceived from the external sensor.

(4) Digital values A/D converted from the analog values received
from external sensors connected to the A6OMX and A60MXR
channels are stored in the MX CH. channel storage area for
each channel.

Address

180w MX CH. 0 Digital output value

1814 MX CH. 1 Digital output value

182+ | CNT. No. 0 | MX CH. 2 Digital output value
to :

18Fw MX CH. F Digital output value

190+ MX CH. 0 Digital output value

191 MX CH. 1 Digital output value

1924 | CNT. No. 1 | MX CH. 2 Digital output value
to H

19Fu MX CH. F Digital output value
10 : :

1FOx MX CH. 0 Digital output value

1F1u MX CH. 1 Digital output value

1F24 | CNT. No. 7 | MX CH. 2 Digital output value
to :

1FFw MX CH. F Digital output value

The relationship between the area addresses and
channel numbers is as follows:

Address
1000w
l T—»MX CH. (0 to F)
{8+ + CNT. No. (0 to 7}}

Example
Address of MX CH. 2 of the CNT NO. 7 A6OMXR
module:

1F 2x

MX CH. 2
8+ + 7+ (CNT. No. 7) = Fu
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6.2.3 Reading error codes

When the A616TD detects an error, the corresponding error code
is stored in buffer memory address 1H as a binary code.

(1) The stored error code is upgraded each time an error is
detected, and the previous value is cleared.

(2) If an error occurs which results in an error code from 01 to 04,
”1" is written to the bit of the buffer memory address 2. which
corresponds to the CNT NO. of the faulty module.

"1" is written to this address for the appropriate CNT. NO.
each time a new error occurs, and this date remains stored
until the area is cleared.

1) The 16-bit configuration of the memory area is shown
below. .

b15 b14 b13 b12 b11 bi0 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

ICNT.No.|CNT.No.[CNT.No. |CNT.No.|CNT.No.]CNT.No.|CNT.No.[CNT.No.|CNT.No.{CNT.No. {CNT.No.|CNT.No.|CNT.No.{CNT.No.|CNT.No.ICNT.No
F E D C B | A 9 8 7 [ 5 4 3 2 1 0

[ 0: Normai
1: Discontinuity or out-of-range

6.2.4 Clearing the error code area

(1) This data remains stored in buffer memory after the causes of
the faults have been corrected. Write "0” to the buffer memory
addresses 1. and 2. with a sequence program to clear the error
data.
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7. TROUBLESHOOTING
7.1 Error Code List

When an error occurs during use of the A616TD and A60MXT/
AB0MX/AB0MXR, the corresponding error code is indicated on the
LED display. The error code is a 16-bit binary and is written to the
error code area (address 14).

The table of error codes is shown below.

Type Error Code Description A616TD Operation "RUN" LED | Ermor-Check Timing
{1} Multiplexer module is faulty or incor-
rectly loaded. L When power
Card data error | 01, 07 (2) Extension cable is faulty or incorrect- A/D conversion is not executed. Off turned on
ly connected.
Error when one of the following occurs
during A/D conversion:
{1) Multiplex module removed from
base.
{2) Extension cable disconnected from
. dule.
Multiplex ( mogt " - :
3) Positions of discontinuity detection .
r?;ggfd 02 enable /disable setting ‘pins or Processing stops. Oft Always
measurement range setting. pins
changed after power supply turned
on.
(4) ABOMX, ABOMXR or ABOMXT CON-
NECT NO. switch setting changed
after power supply turned on.
. . Module set to other than 0-7:
CONNECT NO. CNT. NO. switch of any multiplex mod- S
switch setting 03 ule has been set to a position other than ‘:Algd%?gvseerf'?: g;"}fgﬁ::;?:d Off V\i:;e:egog\:‘er
error 0to7. continues.
Modules set to value other than
Measurement 1 to 4: A/D conversion is not
range setting 04 c;%g)érher:?ﬁ:ﬁrin:gnz range set 10| o ecuted. Flicker V\ihenegower
error ) Modules set to value 1 to 4: urned on
processing continues.
Buffer memory Data has been written from the PLC CPU to i On TO
write disable 10 the buffer memory read-only area. Processing continues. Flicker instruction
error (Addresses 4u, 70 to 7Fn, 180 to 27Fnw) execution
12 The value written to the buffer memory
set data setting request area is not "1”. | At initial setting: A/D conversion
Set data - - is not executed. Flick . On TO
setting 1" continuously written to the buffer | During A/D conversion: Proces- icker instruction
request error 13 memory set data setting request area|sing continues under previous execution
with the TO instruction during A/D con- | conditions.
version.
: A/D conversion data cannot be written to
Bt;Jafﬁle;f::een:%rry 30 the buffer memory due to an excess of | Processing continues. Flicker Always
FROM and TO instructions.
Channels set to value other than
Ther;ng;grnple 70 The thermocouple type written to buffer{ 1 to 8: Processing interrupted. Elicker dgg :etst?r:
typ rror 9 memory has a value other than 1 to 8. | Channels set to value 1 to 8: request 9
e - processing continues. q
Table 7.1 Error Code List
POINT
(1) To clear the error code area (address 1.), write 0 from
the PLC CPU. (For details, see Section 5.12 and 6.2.4.)
(2) The buffer memory data at the occurrence of any error
is retained.
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7.2 Troubleshooting

Troubleshooting procedures for use of the A616TD are given
below. For problems relating to the CPU module, see the
corresponding CPU module user’'s manual.

7.2.1 General troubleshooting

(1) "RUN" LED status

"RUN" LED flickering C Section 7.2.2

—/

"RUN" LED off Section 7.2.3

\_/

(2) CPU module status

Error code in special register D008 ( Section 7.2.4

CPU module in "SP. UNIT DOWN" C Section7.2.5

( Section 7.2.6

( Section 7.2.7

CPU module in “SP. UNIT ERROR"

CPU module in "CONTROL-BUS ERR.”

< U U U U

Digital value unreadable from CPU. C Section7.2.8

(3) A616TD-CPU module input signal status

wn
@
2,
o)
3
~
o
©
./

Watch-dog timer (WDT) error signal (X0} is on.

A/D conversion ready signal (X1) is on.

Discontinuity error detected signal {X3) or detected temperature output
value out-of-range signal (X5) is on.

( section7212 )
QSection7.2.13 )

Digital output value out-of-range error detected signal (X4) is on.

L L 8048 3240083 48

Detected temperature value LED display request signal (Y10) is on.
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(4) A616TD LED display status

C Section 7.2.14

( section7.2.15 )

( Section 7.2.16

Rapid fluctuations of digital output value during temperature sensor input.

J

$

Rapid fluctuations of digital output value during analog input.

Error code indicated on the LED display.

J

(6) A616TD A/D conversion status

No correlation between 'temperature sensor input value and digital output
value. ’

C Section7.2.17 )

C Section 7.2.18 )
( section7.219 )

No correlation between analog input value and digital output value.

Constant digital output value deviation from reference value during
temperature sensor input.

Constant digital output value deviation from reference value during analog
input.

( section7.220 )

AV N

( Section 7.2.21 )

Error compensation is abnormal.
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7.2.2 "RUN” LED flickering

NO

C "RUN" LED flickering )

Error code

displayed on LED
display?

Error code YES

04 displayed?
NO.

Error code YES

Set AGOMXT measurement range to acceptable
value (1 to 4). Refer to Section 4.4.

10 displayed?
NO

Error code YES

Correct the sequence program. An attempt was
made to write to a read-only memory area
address.

12 displayed?
NO

Error code YES

Correct the sequence program. Write correct
values to the setting data setting request area.
Refer to Section 5.4.5.

13 displayed?

NO

Error code YES

Correct the sequence program.

A "1" was written to the setting data setting
request area during A/D conversion with no
A/D conversion ready signal interlock.

30 displayed?

NO

Error code YES

Correct the sequence program. Reduce the
frequency of FROM and TO instructions.

70 dispV

NO

A616TD hardware fault.
Return to your nearest Mitsubishi
representative or branch, giving
details of fault. '

7-4

Correct the sequence prograrh. Write correct
values to the thermocouple type setting area (0
to 8). Refer to Section 5.4.1.
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7.2.3 "RUN’ LED off

The "RUN’ LED is off. ’

C

'

Is the
watch-dog timer
(X0) on?

YES

Is the
extension cable

correctly connected
to the module?

Are the
ABOMXT, A60MX
or A6OMXR correctly
loaded in the
base unit?

the frequency of
ROM and TO instructions
in the sequence program and
reset the ACPU. Does "RUN”
LED light when the ru
is restarted?

Error code
01 displayed on the LED
display?

Replace
the extension
cable, reset the ACPU. Is the
01 error code display
cleared?

Replace
the A60OMXT,
A6OMX or AGOMXR module
with another module of the same
type and reset the ACPU. Is the
01 error code display
cleared?

Error code
02 displayed on the
LED display?

YES

Is the
extension cabie
correctly connected to
the module?

Are the
AB0OMXT, A6OMX
or ABOMXR correctly loaded
in the base
unit?

YES

Correctly connect the extension cable to the module. I

Correctly load the AGOMXT, A6OMX or AGOMXR in the
base unit.

Complete

Defective extension cable. Return to your nearest
Mitsubishi representative or branch, giving details of
fault. '

YES

ABOMXT, ABOMX or A6OMXR hardware defect. Re-
turn to your nearest Mitsubishi representative or
branch, giving details of fault.

Correctly connect the extension cable to the module. I

Correctly load the AGOMXT, A60OMX or ABOMXR in the
base unit.
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Is error
number 03 indicated
on the LED display
unit?

YES Set the ABOMXT, ABOMX and AG6OMXR CONNECT
NO. switched to the correct values (0 - 7).

Was the
setting of the
discontinuity detection
enable switch or the measurement
range setting pin changed
after the power was
turned on?

Do not change the settings of the discontinuity
detection enable switch or the measurement range
setting pin after the power is turned on.

Reset the ACPU.

Was the
setting of the AGOMXT,
AB0MX or A6OMXR CONNECT No.
switch changed after the
power was turned
on?

Do not change the settings of the CONNECT No.
switches after the power is turned on.
Reset the ACPU.

Replace
the AGOMXT, A60MX
or AGOMXR module with anothe
module of the same type and rese
the ACPU. Is the 02 error
code display
cleared?

ABOMXT, ABOMX or A6OMXR hardware defect. Re-
turn to your nearest Mitsubishi representative or
branch, giving details of fauit.

NO

Is the
capacity of the power
supply unit
too low?

N Calculate the power consumption of all modules and
redesign module configuration.

Replace

the A616TD module YES AB16TD hardware defect. Return to your nearest

with another module and reset Mitsubishi representative or branch, giving details of
the ACPU. Does the "RUN” fault.

LED light?

NO

Replace

the ACPU with another YES ACPU hardware defect. Return to your nearest Mitsu-

ACPU and reset the ACPU. Does bishi representative or branch, giving details of fault.
the "“RUN” LED

light?

NO

Base unit hardware defect. Return to
your nearest Mitsubishi representative
or branch, giving details of fault.
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7.2.4 Error code in special register D9008

Is an error code stored
in special register D9008?

Error code
40 in D9008?

Delete
the A616TD FROM
and TO instructions and reset the
ACPU. Is error code 40 cleared
when the run is
restarted?

A616TD hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.

Delete
the special unit FROM
and TO instructions(not A616TD) and:
reset the ACPU. Is error code 40
cleared when the run is
restarted?

YES Special unit hardware defect. Return to your nearest
»| Mitsubishi representative or branch, giving details of
fault.

Replace
the ACPU with another
ACPU and reset the ACPU. Is error
code 40 cleared when the run
is restarted?

YES ACPU hardware defect. Return to your nearest Mitsu-
bishi representative or branch, giving details of fault.

Base unit hardware defect. Return to
your nearest Mitsubishi representative
or branch, giving details of fault.

Error code
41 in D9008?

: Delete

the A616TD FROM and
O instructions and reset the ACPU,
Is error code 41 cleared whe
the run is restarted?

YES A616TD hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault. .

Hardware defect of special unit (not
A616TD). Follow procedure to deter-
mine which module is defective. Re-
turn to your nearest Mitsubishi repre-
sentative or branch, giving details of
fauit.

YES Read the faulty step of the sequence program with a
- peripheral device. Check and correct the FROM and
TO instructions at the faulty step.

Error code
46 in D9008?

The error is not related to the A616TD.
Refer to the A Series CPU User’s Manu-
al for details.
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7.2.5 CPU module "SP. UNIT DOWN" error

C )

“"SP. UNIT DOWN" error
occurred in CPU module.

MELSEC-A

Delete the
A616TD FROM and TO
instructions and reset the ACPU.
Is error code 41 cleared when

YES

A616TD hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.

the run is restarted?

Hardware defect of special unit {not
A616TD). Follow procedure to deter-
mine which module is defective. Re-
turn to your nearest Mitsubishi repre-
sentative or branch, giving details of
fault.

7.2.6 CPU module “SP. UNIT ERROR” error

TO instructions at the faulty step.

Read the faulty step of the sequence program with a
peripheral device. Check and correct the FROM and

7.2.7 CPU module "CONTROL-BUS ERROR” error

C )

"CONTROL-BUS ERROR" error
occurred in CPU module.

Delete
the special unit
FROM and TO instructions (not A616TD)
and reset the ACPU. Is error codeg

YES

A616TD hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.

40 cleared when the run
is restarted?

Delete

the FROM and TO
instructions from a special
unit apart from the A616TD and reset
the ACPU. Is error code 40

YES

Special unit hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.

cleared when the run
is restarted?

Replace

the ACPU with another
ACPU and reset the ACPU. Is error
code 40 cleared when the run

YES

| ACPU hardware defect. Return to your nearest Mitsu-

bishi representative or branch, giving details of fault.

is restarted?

Base unit hardware defect. Return to
your nearest Mitsubishi representative
or branch, giving details of fault.
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7.2.8 CPU unable to read digital output value

)

CPU unable to read
digital output value

C

Is the AG16TD

YES

“RUN" LED lit?

s the
A616TD "RUN" LED
flickering?

Was "1”
written to the data
setting request area after the
power was turned on or
the ACPU was
reset?

Is AD
conversion enabled for
the channel?

Are cables
connected correctly
between signal sources, AB16TD,
ABOMXT, AGOMX and ABOMXR
modules.

Are cables
connecting signal
sources, A616TD, AGOMXT, A6OMX
and AGOMXR modules
normal?

Replace
the extension cable
and reset the ACPU. Is the CPU
able to read digital
output value?

Replace
the A6OMXT, A60MX
or ABOMXR module with another
module of the same type and reset
the ACPU. Is the CPU able to
read the digital output
value?

Replace
the A616TD module
with another module and reset
the ACPU. Is the CPU able to
read digital output
value?

Base unit hardware defect. Return to
your nearest Mitsubishi representative
or branch, giving details of fault.

Write "1* to the data setting request area. Refer to

| Sections 5.4.5 and 6.2.1.

Enable A/D conversion. Refer to Sections 5.4.2 and
6.2.1.

| Refer to the wiring examples in Se‘ctions 4.7 and

6.1.8.

Replace faulty cables.

YES

Defective extension cable. Return to your nearest
Mitsubishi representative or branch, giving details of
fault. -

YES

ABOMXT, A6OMX or AGOMXR hardware defect. Re-
turn to your nearest Mitsubishi representative or
branch, giving details of fault.

AB16TD hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.




Error code
displayed on LED
display?

Error code YES

7. TROUBLESHOOTING - /MELSEC-

03 displayed?

Set A6OMXT, ABOMX and ABOMXR CONNECT No.
switch settings to correct values (0 to 7)

Set ABOMXT measurement range to acceptable value
{1 to 4). Refer to Section 4.4.

Correct the sequence program. An attempt was made
to write to a read-only memory storage area address.

Correct the sequence program. Write correct values
to the setting data setting request area. Refer to
Sections 5.4.5 and 6.2.1.

Correct the sequence program. A “1” was written to

the setting data setting request area.

Error code YES
04 displayed?

Error code YES
10 displayed?

Error code YES
12 displayed?

Error code YES
13 displayed?

Error code YES
30 displayed?

Error code YES

Correct the sequence program. Reduce the frequency
of FROM and TO instructions.

70 displayed?

NO

\J

A616TD hardware fault.

Return to your nearest Mitsubishi rep-
resentative or branch, giving details of
fault.

Correct the sequence program. Write correct values
to the thermocouple type setting area {0 to 8). Refer to
Section 5.4.1.
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Is the
watch-dog timer
(X0} on?

YES

‘Reduce
the frequency of
FROM and TO instructions in
the sequence program and reset the
ACPU. Does "RUN" LED light
when the run is
restarted?

YES

Complete

Error code 01 .
or 07 displayed on the
LED display?

Replace
the extension cable,
reset the ACPU. Is the 01 or 07
error code display
cleared?

Defective extension cable. Return to your
nearest Mitsubishi representative or branch,
giving details of fault.

YES

Replace
he AGOMXT, A60OMX o
A60MXR module with another

AB0OMXT, A6OMX or A6OMXR hardware defect.
Return to your nearest Mitsubishi representa-
tive or branch, giving details of fault.

YES

the ACPU. is the 01 or 07
error code display
cleared?

Error code
02 dispiayed on the LED
display?

extension cable
correctly connected to
the module?

Correctly connect the extension cable to the
module.

Are the
ABOMXT, A6OMX or
ABOMXR correctly loaded in
the base
unit?

Correctly load the AB0MXT, A60MX or
AB0OMXR in the base unit.
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Was the
setting of the

Qiscontinuity detection enable YES

switch or the measurement range
setting pin changed after
the power was
turned on?

Do not change the settings of the discontinuity

»| detection enable switch or the measurement range

setting pin after the power is turned on.

the ACPU. Is the 02 error
code display
cleared?

NO

Is the capacity
of the power supply module
loaded in the base unit
too low?

Replace
the A616TD module
with another module and reset
the ACPU. Does the
“RUN”" LED
light?

Replace
the ACPU with another
ACPU and reset the ACPU. Does
the "RUN" LED
light?

Base unit hardware defect. Return to
your nearest Mitsubishi representative
or branch, giving details of fault.

7-12

ABOMXT, A60MX or AGOMXR hardware defect. Re-
turn to your nearest Mitsubishi representative or
branch, giving details of fault.

Calculate the power consumption of all modules.
Select a new power supply module or increase
number of power supply modules.

AB16TD hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.

YES

ACPU hardware defect. Return to your nearest Mitsu-
bishi representative or branch, giving details of fault.
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7.2.9 Watch-dog timer (WDT) error signal (X0) on

C Xo is on )

Reduce the
frequency of and
instructions in the sequence
program and reset the ACPU. Doesg
signal remain off when the
run is restarted?

YES

»l Complete

A616TD hardware defect. Return
to your nearest Mitsubishi repre-
sentative or branch, giving details
of fault.”

7.2.10 READY signal (X1) remains off

Q X1 remains off )

Was “1"
written to the data
setting request area after the
ower was turned on or
the ACPU was
reset?

NO | Write “1” to the data setting request area. Refer
to Sections 5.4.5 and 6.2.1.

Is the
watch-dog error
signa! (X0)

YES Correct the sequence program. Reduce the

frequency of [FROM] and instructions.

4

AB16TD hardware defect. Return
to your nearest Mitsubishi repre-
sentative or branch, giving details
of fault.
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7.2.11 Discontinuity error detected (X3) or detected temperature output value out-of-range

(X5) signal on

X3 or X5 is on

C D)

Is “1" written
to the buffer memory
discontinuity detection
channel no. storage
area?

Is “1" written

to the buffer memory
detected temperature value
out-of-range channel

YES

AB616TD hardware defect. Return to your
nearest Mitsubishi representative or branch,
giving details of fault.

no. storage area.

Is discontinuity
detection enabled?

Are the switches

to specify discontinuity
detection channels set

Set switches correctly. Refer to Section 4.5. J

correctly?

Is the initial
setting program to
enable discontinuity

detection correct?

Write correct values to the discontinuity detec-
tion enable/disable designation area. Refer to
Section 5.4.3.

Are there any

loose connections
between the thermocouples,

Tighten the connector screws.

compensation leads and
AB0MX module?

Are discontinuities

found with a conduction
check of the

Replace the compensation leads.

compensation leads?

Are discontinuities

found with a conduction NO

check of the

I Replace the thermocouples.

thermocoupies?
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Is the measurement NO | Set the measurement code to an acceptable
range set correctly? number. Refer to Section 4.4.

Use another method
to measure the temperature

of the object to be measured.
Does the temperature

lie within the
measurement

YES »| Problem not related to A616TD. Check other
temperature control equipment.

Replace the AGOMXT
module with another
module and reset the ACPU.
Do X3 and X5
turn off?

YES ABOMXT hardware defect. Return to your
» nearest Mitsubishi representative or branch,
giving details of faulit.

A616TD hardware defect. Return
to your nearest Mitsubishi repre-
sentative or branch, giving details
of fauit.
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X4 is on

C

D)

Are X3 or X5 on? YES

7. TROUBLESHOOTING /MELSE C-A

7.2.12 Digital output value out-of-range signal (X4) on

y

detected temperature
value exceed the temperature
range set to correspond
to the digital
putput values?

YES

Is the digital
output value which
exceeds the range set
to correspond to the digital
output values a
correct value?

Replace the ABOMXT
module with another
module and reset the
ACPU. Does X4
turn off?

Refer to 7.2.11.

YES

Complete

YES

'A6OMXT hardware defect. Return to your

nearest Mitsubishi representative or branch,
giving details of fault:

A616TD hardware defect. Return
to your nearest Mitsubishi repre-
sentative or branch, giving details
of fault.

request signal (Y10) turns on

LED display does not indicate
the detected temperature value
if Y10 turns on.

Is the temperature
sensor input channel
displayed?

AB616TD hardware defect. Return
to your nearest Mitsubishi repre-
sentative or branch, giving details
of fault.

7-16

7.2.13 Detected temperature value not indicated if detected temperature value LED display

The analog input channel is displayed.
Reset the temperature sensor input channel.
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7.2.14 Rapid fluctuations of digital output value or detected temperature value during
temperature sensor input

Digital output value or
detected temperature value
fluctuate rapidly.

Are the compensation NO »| Replace the compensation leads with shielded
leads shielded? compensation leads.
YES

Are the shield leads
of the compensation leads NO »| Connect the shield leads of the compensation
connected to the AGOMX leads to the ABOMX FG terminals.
FG terminals?

YES

Are the ABOMX FG NO : .
terminals?

Ground the AB60MX FG terminals grounded.

YES

" Replace
the A6OMXT with
another AGOMXT module
and reset the ACPU. Does the YES
digital output value or
detected temperature
value fluctuate
rapidly?

A60MXT hardware defect. Return to your
nearest Mitsubishi representative or branch,
giving details of fauit.

\

NO

AB16TD hardware defect. Return
to your nearest Mitsubishi repre-
sentative or branch, giving details
of fault.
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7.2.15 Digital output value fluctuates rapidly during analog input

Digital output value
fluctuates rapidly.

Is the signal
source connected to the
ABOMXT, A6OMX or
ABO0MXR normal?

NO

Replace the signal source.

YES

NO Replace the signal source cable with a shieided signal
source cable.

Is the signal source
cable shielded?

YES

Is the shield
lead of the signal
source cable connected
to the FG terminal?

NO Connect the shield to the FG terminal. Refer to
Section 6.1.8.

YES

Connect the FG
terminal to the power
supply module FG terminal.
Does the digital output

value still fluctuate

NO
Complete I

YES

Does the digital
output value still fluctuate
rapidly if the FG terminal
is grounded?

NO
Complete l

YES

Connect a capacitor
as a noise filter between
the input terminals.
Does the digital output
value still fluctuate
rapidly? .

NO Complete . ]

YES

eplace the A6OMX
or A6OMXR module with
another module of the same
type and reset the ACPU.
Does the digital output
value still fluctuate
rapidly?

NO

YES ABOMX or A6OMXR hardware defect. Return to your
nearest Mitsubishi representative or branch, giving
details of fauit.

A616TD hardware defect. Return to
your nearest Mitsubishi representative
or branch, giving details of fault.
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7.2.16 Error code indicated on LED display

Error code indicated on
LED display

Error code 01
displayed on the
LED display.

NO

Error code 02 displayed
on the LED dispiay.

)

YES

Is the extension

cable correctly cor YES

o

to the module?
NO

Are the ABOMXT, YES
ABOMX or ABOMXR correctly

!forrectly connect the extension cable to the module.]

loaded in the base unit?

NO

Replace the extension
cable, reset the ACPU. YES

Correctly load the AGOMXT, AGOMX or ABOMXR in the
base unit.

Is the 01 error code
display cleared?

NO

Replace the A6OMXT,
AB0MX or AGOMXR module YES
with another module of the same

Defective extension cable. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.

type and reset the ACPU.
Is the 01 error code
display cleared?

NO

Replace the A616TD
module with another YES
module and reset the ACPU.

ABOMXT, ABOMX or A6OMXR hardware defect. Re-
turn to your nearest Mitsubishi representative or
branch, giving details of fault.

is the 01 error code
display clteared?

NO

AB16TD hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fauit.

Is the extension

cable correctly YES

Base unit hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.

to the module?

Are the ABOMXT, YES

Correctly connect the extension cable to the module. I

ABOMX or ABOMXR correctly
loaded in the base unit?

Was the setting
of the discontinuity

detection enable switch or the YES

Correctly load the ABOMXT, AGOMX or AGOMXR in the
base unit.

measurement range setting pin
changed after the power
was turned on?

Was the setting
of the ABOMXT, A6OMX or
AB0MXR INPUT switch changed

YES

Do not change the settings of the discontinuity
detection enable switch or the measurement range
setting pin after the power is turned on.

after the power was
turned on?
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Do not change the INPUT switch settings after the
power is turned on.
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eplace the A6OMXT,
AG0MX or ABOMXR module
with another module of the

YES .

MELSEC-A

same type and reset the ACPU.
Is the 02 error code
display cleared?

Replace the A616TD
module with another module
and reset the ACPU.

YES

AB0MXT, ABOMX or A6OMXR hardware defect. Re-
turn to your nearest Mitsubishi representative or
branch, giving details of fault.

Is the 02 error code
display cleared?

A616TD hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.

@

Error code 03 YES

A J

Base unit hardware defect. Return to your nearest
Mitsubishi representative or branch, giving details of
fault.

displayed?

NO

Error code 04 YES

Set AGOMXT, A60MX and A60MXR CONNECT No.
switch settings to correct values (0 to 7).

displayed?

NO

Error code 10 YES

Set AGOMXT measurement range to acceptable value
(1 to 4). Refer to Section 4.4.

displayed?

NO

Error code 12 YES

Correct the sequence program. An attempt was made
to write to a conversion-data read-only memory area
address.

displayed?

NO

Error code 13 YES

Correct the sequence program. Write correct values
to the setting data setting request area. Refer to
Section 5.4.5.

displayed?

NO

Error code 30 YES

Correct the sequence program. A “1” was written
continuously to the setting data setting request area.

displayed?

NO

Error code 70 YES

Correct the sequence program. Reduce the frequency
of FROM and TO instructions.

displayed?

NO

A616TD hardware fault. -

Return to your nearest Mitsubishi rep-
resentative or branch, giving details of
fauit.

Correct the sequence program. Write correct values
to the thermocouple type setting area (0 to 8). Refer to
Section 5.4.1.
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7.2.17 No correlation between temperature sensor input value and digital output value

No correlation between
temperature sensor input
value and digital output value

Does setting in
thermocouple type setting
area agree with the type
of thermocouple connected
to the channel?

Are the corhpensation
leads suitable for the type
of thermocouple?

Are cables connected
correctly between the

NO

Write correct values to the thermocouple type
setting area (0 to 8). Refer to Section 5.4.1.

Use compensation leads suitable for the type
of thermocouple.

AB0MXT, compensation leads
and thermocouples?

Are cables connected
correctly between A616TD,
AGOMXT and A60MX
modules.

Does the A60M
CONNECT NO. switch

NO

_| Correct the wiring. Refer to the wiring exam-

ples in Section 4.7.

Correct the wiring. Refer to the wiring exam-
ples in Sections 2.3 and 4.7.

setting match the INPUT
No. connected to
the A616TD?

Was error compensation
carried out correctly?

Is error compensation

NO

Set the A6OMXT CONNECT NO. switch to the
INPUT No. connected to the A616TD.

Carry out error compensation correctly. Refer
to Section 5.5.

normal?
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‘NO Discontinuity detection fault. Diagnose accord-

Are X3 and X5 off? ing to Section 7.2.11.

NO | Digital output value out-of-range. Diagnose
Is X4 off? according to Section 7.2.12.

YES

Replace the ABOMXT
module with another
module and reset the ACPU.
Is the digital output
value normal?

A616TD hardware defect. Return to your
»| nearest Mitsubishi representative or branch,
giving details of fault.

NO

AB60MXT hardware defect. Return
to your nearest Mitsubishi repre-
sentative or branch, giving details
of fault.
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7.2.18 No correlation between analog input value and digital output value

No correlation between
analog input value and
digital output value.

Are cables connected
correctly between A616TD,
AB0MX (A6OMXR) modules
and external sensors?

Are cables between
A616TD, A6OMX (A6OMXR)
modules and external
sensors normal?

YES

Does the ABOMX
or ABOMXR module CONNECT
NO. switch setting match
the INPUT No. connected
to the A616TD?

YES

Are the A6OMX
or ABOMXR module
offset/gain setting pin

positions correct?

YES

Are the analog input
select switches of the AGOMX or AGOMXR
or the analog input select pins of the
ABOMXRN set to "V"?

YES

Are correct values
written to the data
format setting area?

YES

Has the A616TD,
ABOMX (A6OMXR)
offset/gain microadjustment
been carried out
correctly?

YES

Replace the A6OM
or A6OMXR module with
another module of the same
type and reset the ACPU.
Is the digital output
value correct?

YES

NO

Correct the wiring.Refer to the wiring examples in
| Sections 2.4 and 6.1.8.

NO

Replace the cables. |

NO

Set the A60MX or A6OMXR module CONNECT NO.
switch to the INPUT No. connected to the A616TD.

NO

Set the offset/gain setting pin positions to match the
analog input range. Refer to Section 3.4.1.

NO

Correct the switch setting.Refer to Sections 6.1.2,

6.1.3and 6.1.4.

NO

Correct the setting. Refer to Section 6.2.1.

NO

Correct the offset/gain microadjustment.Refer to
Section 6.1.5.

A616TD hardware defect. Return to your nearest

AB0MX or ABOMXR hardware defect.
Return to your nearest Mitsubishi rep-
resentative or branch, giving details of
fault.
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7.2.19 Constant digital output value deviation from reference value during temperature sensor

input

Digital output value
always deviates from
reference value.

'

Does setting in
thermocouple type setting
area agree with the type
of thermocouple connected
to the channel?

Are the compensation NO

Write correct values to the thermocouple type
setting area (0 to 8). Refer to Section 5.4.1.

"leads suitable for the type
of thermocouple?

Are the discontinuity
detection settings
correct?

Was error
compensation carried
out correctly?

Is error NO

"Use compensation leads suitable for the type

of thermocouple.

Correct the discontinuity detection settings.

| Refer to Sections 4.5 and 5.4.3.

Carry out error compensation correctly. Refer
to Section 5.5.

compensation normal?

Replace the A60M
module with another
module and reset the ACPU.

NO

Error compensation fault. Diagnose according
to Section 7.2.21.

Is the digital output
value normal?

ABOMXT hardware defect. Return
to your nearest Mitsubishi repre-
sentative or branch, giving details
of fault.
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7.2.20 Constant digital output value deviation from reference value during analog input

Digital output value
always deviates from
reference value.

Are the A6OMX

or AGOMXR module NO

offset/gain setting pin
positions correct?

Has the A616TD,
AB0MX (ABOMXR)

offset/gain microadjustment NO

Set the offset/gain setting pin positions to
match the analog input range. Refer to Section
3.4.1.

been carried out
correctly?

Replace the A6OMX
or A6GOMXR module with

another module of the same NO

Correct the offset/gain microadjustment.Refer to
Section 6.1.5.

type and reset the ACPU.
Is the digital output
value correct?

AB60MX or A6OMXR hardware de-
fect. Return to your nearest Mitsu-
bishi representative or branch,
giving details of fault.

A616TD hardware defect. Return to your
nearest Mitsubishi representative or branch,
giving details of faulit.
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7.2.21 Error compensation is abnormal
Error compensation
is abnormal

Are the A616TD

INPUT and MX CH. Correct the channel setting. Set the A616TD
switches and the AGOMXT NO »| INPUT and MX CH. switches and the AGOMXT
CONNECT No. switch set to CONNECT No. switch to the error compensa-
the error compensation tion channel.
channel?
YES

Are the screws
tight on the terminals
(ABOMXT terminal 2.4) NO
connecting the cold- Tighten the AGOMXT terminal screws.
junction compensation
thermoresistor
(Pt100)?

YES

Are all screws
tight on the terminals NO
connecting thermocouples » Tighten the ABOMXT terminal screws.
or compensation leads
to the A6OMXT?

YES
- Were the ™
d'::v?tréﬂgg'%tdg?fg?gn NO _| Set the discontinuity detection_switches before
carrying out error carrying out error compensation.

compensation?

YES
Is a value in
the yande o 000 to NO .| Setavalue in the range —4000 to +4000 set in
error compensation the error compensation setting area.

setting area?

YES

Replace the AGOMXT
module with another YES AB0MXT hardware defect. Return to your
module and reset the ACPU. »| nearest Mitsubishi representative or branch,
Is error compensation giving details of fault.
normal?
NO

A616TD hardware defect. Return
to your nearest Mitsubishi repre-
sentative or branch, giving details
of fault.
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APPENDICES

Appendix 1 Thermocouple Normal and Overheat Temperature Limits
JIS C1602 - 1981

. Previous . . Normal Overheat
Mca;(t’zrelal Code ere('?':a::)neter Temperature Temperature
(reference} Limits (C) Limit {C)

B — 0.50 1500 1700
2 - 0.50 1400 1600
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

J IC 1.60 500 650
2.30 550 750

3.20 600 750

0.32 200 250

0.65 200 250

T cc 1.00 250 300
1.60 300 350

Note: "Normal temperature limit” refers to the limit temperature for continuous
operation of the thermocouple in air.
"QOverheat temperature limit” refers to the limit temperature exceeding the
normal temperature limit for short periods.

Appendix 2 Temperature Tolerances
JIS C1602 - 1981

. Previous Measured
Mé;z:al Code Temperature Range Class Tolerance
(reference) (C)

B — 600 to 1700 0.5 + 4T or measured temperature +0.5%
2 - 0 to 1600 0.25 +1.5C or measured temperature +0.25%
0 to 1000 0.4 +1.5°C or measured temperature +0.4%
K CA 0 to 1200 0.75 +2.5C or measured temperature +0.75%
—200 to 0 1.5 +2.6C or measured temperature =1.5%

0 to 800 0.4 +1.5C or measured temperature +0.4%
E CRC 0to 800 0.75 +2.5C or measured temperature +0.75%
—200 to 0 1.5 +2.5°C or measured temperature +1.5%

J ic 0to 750 0.4 +1.5C or measured temperature +0.4%
0 to 750 0.75 +2.5C or measured temperature +0.75%

0to 350 0.4 +0.5C or measured temperature +0.4%
T CcC 0 to 350 0.75 + 1T or measured temperature £0.75%
—200 to 0 1.5 + 1C or measured temperature +1.5%

Note: “Tolerance” refers to the maximum permitted limit of the difference in
temperature between the temperature looked up in a standard thermoelec-
tromotive force table corresponding to the thermoelectromotive force, and
the measuring junction temperature.

The tolerance is taken as the larger of the temperature {(*C) and percentage
(%) values.
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Appendix 3 Thermoelectromotive Force Tables , Type B

3.1 Standard thermoelectromotive force tables for type B thermocouples

JIS C1602-1981 (Complying with ANS! MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : uV
Temperature Temperature
) 0 1 2 3 4 5 6 ? 8 9 o)
0 0 —0 —0 -1 —1 —1 —1 -1 -2 -2 0
10 -2 -2 —2 -2 —2 -2 -2 -2 -3 -3 10
20 -3 -3 -3 -3 -3 -2 —2 -2 -2 -2 20
30 -2 -2 -2 —2 —2 -1 =1 —1 —1 -1 30
40 —0 -0 —0 0 0 i 1 1 2 2 40
50 2 3 3 3 4 4 4 5 5 B 50
60 6 7 7 8 8 9 9 10 10 A 60
70 " 12 12 13 14 14 15 15 16 17 70
80 17 18 19 20 20 21 22 22 23 24 80
90 25 26 26 27 28 29 30 31 3 32 90
100 33 34 35 36 37 38 39 40 4 42 100
110 43 4 45 46 4 48 49 50 51 52 110
120 53 55 56 57 58 593 60 62 63 64 120
130 65 66 68 69 70 i 73 74 7% 7 130
140 78 9 81 82 83 85 86 88 83 81 140
150 2 93 85 86 98 99 10 102 104 106 150
160 107 109 110 12 13 115 17 18 120 122 160
170 123 125 127 128 130 - 132 133 135 137 139 170
180 140 142 144 146 148 149 151 153 155 157 | 180
190 159 161 163 164 166 168 170 172 174 176 180
200 178 180 182 184 186 188 190 192 194 197 200
210 198 201 203 205 207 209 21 214 216 218 210
220 220 222 225 227 229 231 234 236 238 240 220
230 243 245 247 250 252 254 257 259 262 264 230
240 266 269 2N 274 276 279 281 284 286 289 240
250 291 294 296 299 301 304 307 309 312 314 250
260 7 320 322 325 328 330 333 336 338 34 260
270 344 347 349 362 355 358 360 363 366 369 270
280 372 3% 37 . 380 383 386 389 392 395 388 280
290 401 Ly 406 - 409 412 415 418 421 424 427 280
300 43 434 437 440 443 446 449 452 455 458 300
310 462 465 468 an 474 a7 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 57 575 578 582 585 589 532 340
350 596 599 603 606 610 614 617 621 625 628 350
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 1 715 3 723 727 730 734 738 742 380
390 746 750 754 758 762 766 770 774 778 782 390
400 786 790 794 799 803 807 811 815 819 823 400
410 827 832 836 840 844 848 853 857 861 865 410
420 870 874 878 882 887 831 835 900 904 808 420
430 813 817 921 926 830 935 939 943 948 952 430
440 957 961 956 970 975 979 984 988 993 997 440
450 1002 1006 1011 1015 1020 1025 1029 1034 1039 1043 450
460 1048 1052 1057 1062 1066 10M 1076 1081 1085 1030 460
470 1095 1100 1104 1109 ma 1118 1123 1128 1133 1138 170
480 1143 1148 1152 1157 1162 1167 17 177 1182 1187 480
490 1192 1187 1202 1206 21 1216 1221 1226 1231 1236 430
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Type B
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem?gcr)ature 0 1 2 3 4 5 6 7 8 9 Tem%ecr)ature

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 1343 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 1645 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 17713 1779 1785 590
600 1791 1797 1803 1809 1815 1821 1827 1833 1839 1845 600
610 1851 1857 1863 1869 1875 1882 1888 1894 1300 1906 616
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 2034 640
650 2100 2106 2113 2119 2126 2132 2139 2145 2151 2158 650
660 - 2164 217 2177 2184 2190 2197 2203 2210 2216 2223 660
870 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 2336 2403 2410 2417 2424 690
700 2430 2437 2444 2451 2458 2465 2472 2478 2485 2492 700
Al 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 n? 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 . 2806 2914 2921 760
770 2928 2936 2943 2951 2958 2966 2973 2980 2988 2995 ™0
780 3003 3010 3018 3025 3033 3040 3048 3055 3063 3070 780
790 3078 3086 3093 3101 3108 3116 3124 3131 3139 3146 730
800 3154 3162 3169 nm 3185 3192 3200 3208 3215 3223 800
810 3231 3239 3246 3254 3262 3269 327 3285 3293 3301 810
820 3308 3316 3324 3332 3340 3347 3355 3363 337N 337 820
830 3387 3395 3402 3410 3418 3426 3434 3442 3450 3458 830
840 3466 3474 3482 3490 3498 3506 3514 3522 3530 3538 840
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 3718 3724 3732 3 3749 3757 3765 373 3782 870
880 3790 3798 3806 3815 3823 3831 3840 3848 3856 3865 880
890 3873 3881 3830 3898 3906 3915 3923 3931 3940 3948 890
900 3957 3965 3973 3982 3990 3939 4007 4016 4024 4032 900
810 4041 4049 4058 4066 4075 4083 4092 4100 4109 M7 910
820 4126 4135 4143 4152 4160 4189 anm 4186 4185 4203 920
930 4212 4220 4229 4238 4245 4255 4264 4272 4281 4290 930
940 4238 4307 4316 4325 4333 4342 4351 4359 4368 437 940
950 4386 4394 4403 12 4421 4430 4438 847 4456 4465 850
960 4474 4483 4431 4500 4509 4518 4527 4536 4545 4553 860
970 4562 45N 4580 4589 4598 4607 4616 4625 4634 4643 970
980 4652 4661 4670 4679 4688 4697 4706 4758 4724 4733 980
930 4742 4751 4760 4769 4778 4787 4796 4805 4814 4824 990
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Type B
JIS C1602-1981 (Complying with ANS! MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem;()%'fxture 0 1 9 3 4 5 6 7 8 9 Tem;()_eé)ature

1000 4833 4842 4851 4860 4869 4878 4387 4897 4906 4915 1000
1010 4924 4933 4942 4352 4961 4370 4979 4989 4938 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 h212 5221 LYA)] 5240 5249 5259 5268 5278 5287 1040
1050 5297 5306 5316 5325 5334 5344 5353 5363 8372 5382 1050
1060 5391 5401 5410 5420 5429 5439 5449 5458 5468 5477 1060
1070 5487 H436 5506 5516 5525 5535 5544 5554 5564 5573 1070
1080 5583 5593 5602 5612 5621 5631 5641 5651 5660 5670 1080
1090 5680 5689 5639 5708 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
" 6475 6485 6436 6506 6516 6526 6536 6547 6557 6567 "0
1180. 6577 6588 6598 6608 6618 6629 6633 6649 6653 6670 1180
1190 6680 6630 6701 6711 6721 6732 6742 6752 6763 6773 1190
1200 6783 6794 6804 6814 6825 6835 6846 6856 6866 6877 1200
1210 6887 6898 6908 6918 6929 6939 6950 5960 6971 6981 1210
1220 6991 7002 7012 7023 7033 7044 7054 7065 707 7086 1220
1230 7096 7107 m7 7128 7138 7143 - 7159 7170 7181 na 1230
1240 7202 7212 7223 7233 7244 7255 7265 ‘1276 7286 7297 12490
1250 7308 7318 7329 7339 7350 7361 737N 7382 7393 7403 1250
1260 7414 7425 7435 7446 7457 7467 478 7489 7500 710 1260
1270 7521 7532 7542 7553 7564 7575 7585 7596 7607 7618 1270
1280 7628 7639 7650 7661 %N 7682 7633 7704 7715 7725 1280
1290 7736 7747 7758 7769 7780 7730 7801 7812 7823 7834 1290
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 82712 1330
1340 8283 8294 8305 8316 8327 8338 8349 8360 83N 8382 1340
1350 8393 8404 8415 8426 8437 8449 8460 84N 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 8735 8806 8817 8828 1380
1390 8839 8851 8862 8873 8684 8836 8907 8918 8929 8941 1390
1400 8952 8963 8974 8986 8997 9008 9020 9031 8042 9053 1400
1410 9065 9076 9087 9099 9110 9121 9133 9144 9155 9167 1410
1420 9178 9189 9200 9212 9223 9235 9248 9257 9263 9280 1420
1430 9291 9303 9314 9326 9337 9348 9360 37 9382 9394 1430
1440 9405 a7 9428 9439 9451 9462 9474 9485 9497 9508 1440
1450 9519 9531 9542 9554 3565 9577 9588 9599 961 9622 1450
1460 9634 9645 9657 9668 9680 9691 8703 9714 9726 9737 1480
1470 8748 9760 9™ 9783 9794 9806 9817 9829 8840 9852 1470
1480 9863 9875 9886 9898 9909 9921 9933 9944 9956 9967 1480
1430 9978 9930 10002 10013 10025 10036 10048 10059 1007 10082 1430
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Type B

JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV

Temperature . Temperature
o) 0 1 2 3 4 5 6 7 8 9 )
1500 | 10004 10106 10117 10128 10040 10152 10163 10195 10187 10198 1500
1510 | 10210 10221 10233 - 10244 10256 10268 10273 10291 10302 10314 1510
1520 | 1035 10337 10343 10360 10372 10383 10395 10407 10418 10430 1520
1530 | 10441 10453 10465 10476 10488 10500 10511 10523 10534 10546 1530
1540 | 108586 10569 10581 1053 10604 10676 10627 10839 10851 10662 1540
1550 | 10674 10686 10697 10709 10721 10732 10744 10756 10767 10779 1550
1560 | 1070 10802 10814 10825 10837 10849 10860 10872 10884 10895 1560
1570 | 10807 10919 10830 10842 10854 10965 10877 10983 11000 11012 | 157
1580 | 11024 11035 11047 19059 11070 11082 11034 11105 11117 11129 1580
1590 11141 1152 11164 11176 11187 11199 IRYAR 11222 11234 11246 1580
1600 | 11257 11269 11281 11282 11304 11316 1138 11333 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 1725 11737 11749 11760 11772 11784 11795 11807 11819 11830 1640
1650 11842 11854 11866 11877 11889 11901 11912 11924 11936 11947 1650
1660 | 11959 11971 11983 11934 12006 12018 12028 12041 12083 12084 1660
1670 | 120% 12088 12099 12111 12123 12134 12146 1218 12170 12181 1670
1680 | 12193 12205 12216 12228 12240 12251 12263 12275 12086 12298 1680
1690 12310 12321 12333 12345 12356 12368 12380 12391 12403 12415 1690
1700 | 12426 12438 12450 12461 12473 12485 12496 12508 1250 12531 1700
170 | 12543 12855 12566 12578 12590 12601 12613 12624 12636 12648 1710
1720 | 12659 12671 12683 12694 12706 12718 12728 12741 12952 12764 1720
1730 | 1277 12787 12799 12811 12822 12834 12845 12857 12869 12880 1730
1740 | 128%2 12903 12915 12827 12938 12950 12961 12973 12985 12996 1740
1750 | 13008 13019 13031 13043 13054 13066 13077 13083 13100 13112 17250
1760 | 13124 13135 13147 13168 13190 13181 13193 13204 1316 13228 1760
1770 | 13239 13281 13262 13274 13285 13297 13308 13320 13331 13343 1770
1780 | 1334 13366 13378 13383 13401 13412 13424 13435 13447 13458 | 1780

1790 | 13470 13481 13493 13504 13516 13527 13638 13550 13662 13573 1790 -
1800 | 13385 13596 13607 13619 13630 13642 13653 13665 1367 13688 1800
1810 13699 13711 13722 13733 13745 13756 13768 13778 13791 13802 1810
1820 | 13814 1820

These tables apply for a reference junction temperature of 0°C.
Subtract —3 1 V from the values in the tables for a reference junction temperature
of 20°C. ‘
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Type R
3.2 Standard thermoelectromotive force tables for type R thermocouples
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem;()_ecr)ature 0 — 3 -3 - —5 —5 — -8 — Tem?%r)ature
—50 —226 -50
—40 —188 —192 -196 —200 —204 —207 —21 —215 —219 —223 —40
-30 —145 —150 —154 —158 —163 —167 17 —17 —180 —184 —30
-20 —100 —105 —109 —-114 —119 —123 —128 —-132 —-137 —141 —20
-10 —51 —56 —61 —66 -7 —78 —81 —86 -9 -3 —10
0 0 -5 -1 —16 —21 —26 =31 —36 —41 —46 0
Tem?.ecr)ature 0 1 ‘ 2 3 4 5 6 7 8 ’ 9 Tem;()%r)ature
0 0 5 1 16 21 27 2 38 43 49 0
10 54 60 . 65 n 77 82 88 94 100 105 10
20 i} 17 123 129 135 141 147 152 158 165 20
30 7 177 183 189 195 201 207 214 220 226 30
40 232 239 245 251 258 264 2N xn 283 290 40
50 296 303 310 316 323 329 336 343 349 356 50
60 363 369 37 383 - 390 3w 403 410 417 424 60
70 431 438 445 452 459 466 473 480 487 494 70
80 501 508 515 523 530 537 ba4 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
110 723 730 738 745 754 761 769 ™ 784 792 110
120 800 808 818 824 831 - 839 847 855 863 an 120
130 879 887 835 903 an 919 927 935 943 951 130
140 959 967 97 983 992 1000 1008 1016 1024 1032 140
150 1041 1048 1057 1065 1074 1082 1090 1099 1107 1115 150
160 1124 1132 1140 1149 157 1166 1174 1183 1191 1200 160
170 1208 1217 1225 1234 1242 1251 1269 1268 1276 1285 170
180 1294 1302 1311 1319 1328 1337 1345 1354 1363 1372 180
190 1380 1389 1398 1407 1415 1424 1433 1442 1450 1453 190
200 1468 47 1486 1435 1504 1512 1521 1530 1539 1548 200
210 1557 1566 1575 1584 1593 1602 1611 1620 1629 1638 210
220 1647 1656 1665 1674 1683 1692 1702 1m 1720 1729 220
230 1738 1747 1756 1766 1775 1784 1793 1802 1812 1821 - 230
240 1830 1838 1849 1858 1867 1876 1886 1895 1904 1914 240
250 1923 1932 1942 1951 1860 1970 1879 1988 1998 2007 250
260 2017 2026 2036 2045 2054 2064 2073 2083 2092 2102 260
270 2111 2121 2130 2140 2149 2159 2169 2178 2188 2197 2N
280 2207 2216 2226 2236 2245 2255 2264 2274 2284 2293 280
290 2303 2313 2322 2332 2342 2351 2361 23N 238t 2390 290
300 2400 2410 2420 2429 2439 2449 2453 2468 2478 2488 300
310 2498 2508 2517 2527 2537 2547 2567 2567 2577 2586 310
320 2596 2606 2616 2626 2636 2646 2656 2666 2676 2685 320
330 2695 2705 2715 2725 2735 2745 2765 2765 2775 2785 330
340 2795 2805 2815 2825 2835 2845 2855 2866 2876 2886 340
350 2896 2906 2916 2926 2936 2946 2956 2966 2977 2987 350
360 2997 - 3007 307 3027 3037 3048 3058 3068 3078 3088 360
370 3099 3109 3ang 3129 3139 3150 3160 3170 3180 3191 370
380 3201 321 3221 3232 3242 3252 3263 3273 3283 3293 380
390 3304 3314 3324 3335 3345 3355 3366 3376 3386 3397 390
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Type R
JIS €1602-1981 {Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem;().ecr)ature 0 1 9 3 4 5 6 7 8 9 Tem;()%)ature

400 3407 3418 3428 3438 3449 3459 3470 3480 3490 3501 400
410 31 3622 3632 3543 3653 3563 3574 3584 3535 3605 410
420 3616 3626 3637 3647 3658 3668 3679 3689 3700 3710 420
430 3721 3731 3742 3752 3763 3774 3784 3785 3805 3816 430
440 3826 3837 3848 3858 3869 3879 3890 3901 39N 3922 440
450 3933 3943 3954 3964 3975 3986 399% 4007 4018 4028 450
460 4039 4050 4061 40N 4082 4093 4103 4114 4125 4136 560
470 4146 4157 4168 4178 4189 4200 211 . 4222 4232 4243 470
480 4254 4265 427 4286 4237 4308 4319 4323 4340 4351 480
430 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 4M1 4722 4733 4744 4755 4766 4777 4788 520
530 4799 4810 4821 4832 4843 4854 4865 4876 4888 4899 530
540 4910 4921 4932 4943 4954 4965 4976 4987 4998 5009 540
550 5021 5032 5043 5054 5065 5076 5087 5093 5110 521 H50
560 5132 5143 5154 h166 M 5188 5199 5210 5221 5233 560
570 5244 5255 5266 5278 5289 5300 5311 h322 5334 5345 570
580 h356 5368 5379 5390 5401 5413 5424 5435 5446 5458 580
530 h469 5480 5492 5503 5514 5526 5537 5548 H560 b5 - 530
600 5582 5594 5605 5616 5628 5639 5650 h662 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 5336 5948 5959 5371 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 6285 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 68777 6789 6800 6812 6824 6836 6848 700
710 6860 6872 6884 6835 6907 6919 6931 6943 6955 6967 alil
720 6979 6991 7003 7015 7027 7039 7091 7063 7074 7086 720
730 7098 7110 M2 N34 7146 7158 nwn 782 7194 7206 730
740 7218 23 7243 7255 7267 7279 7291 7303 7315 7327 740
750 7339 7351 7363 737 7387 7399 7412 7424 7436 7448 750
760 7460 7472 7484 7496 7509 7521 7533 7545 7557 7569 760
70 7682 7994 7606 7618 7630 7642 7655 7667 7679 7691 770
780 7703 776 7728 7740 7752 7765 Yidis 7789 7801 7814 780
790 7826 7838 7850 7863 787 7887 7900 7912 7924 7937 790
800 7949 7961 7973 7986 7998 8010 8023 8035 8047 8060 800
810 8072 8085 8097 8109 8122 8134 8146 8159 817N 8184 810
820 8196 8208 8221 8233 8245 8258 8271 8283 8295 8308 820
830 8320 8333 8345 8358 8370 8383 8395 8408 8420 8433 830
840 8445 8458 8470 8483 8435 8508 8520 8533 8545 8558 840
850 8570 8683 8535 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 8025 9038 9050 9063 880
890 9076 9089 9101 9114 8127 9140 9152 9165 9178 919 830
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APPENDICES | /MELSEC-A

Type R
JIS C1602-1981 {Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : uV
Te’“‘(’%,a‘”'e 0 1 2 3 4 5 6 7 8 9 Tem‘(’?gft”re

900 003 9216 929 G2 954 9267 9280 9293 9306 9319 900
910 331 @M 937 930 9383 9395 0408 9421 o434 oM 910
%20 o460 9473 85 9498 951 9524 9537 9650 9563 9576 920
a30 989 0602 %14 9627 0640 9653 9666 9679 9692 9705 930
940 o718 e 94 97 om0 973 979 9808 9822 9835 940
950 9848 9861 9874 9887 900 9913 9926 9933 992 9965 950
960 978 9991 10004 10017 10030 10043 10056 10069 10082 10035 | 960
o0 | 10008 10122 10135 10148 10161 10174 10187 10200 10213 10227 870
980 | 10240 10253 10266 10279 10282 10305 10319 10332 10345 10358 980
990 | 1031 10384 10398 10411 10424 10437 10450 10464 10477 10490 990
1000 | 10503 10516 10530 10543 10556 10569 10583 10506 10603 10622 1000
1010 | 1063 10649 ~ 10662 10575 10689 10702 10715 10729 10742 10755 1010
1020 | 10%8 10782 1075 10808 10822 10835 10848 10862 10875 10888 1020
1030 | 10802 10915 10828 10942 10955 10968 10382 10885 11009 11022 1030
1040 | 1035 11049 11062 107 11088 11102 11116 11129 11143 11156 1040
1050 | 1190 11183 11196 H210 11223 1237 11250 11264 11277 11290 1050
1060 | 11304 11318 11331 11345 11358 11372 11385 11399 11412 1142 1060
100 | 11433 11453 11466 11480 11493 11507 11520 11534 11547 11561 1070
1080 | 11574 11588 11602 11615 11629 11642 11656 11669 11683 11697 1080
1000 | 170 174 umw o U 1M 178 11792 11805 11819 11833 1090
Mmoo | 186 11860 11874 11887 11901 11934 11928 11942 11955 11969 1100
M0 | 11983 119% 12010 12024 12037 12051 12065 12078 12092 12106 110
20 | 12119 12133 12147 12161 12174 12188 12200 12215 12029 12043 120
130 | 12257 12270 12284 12298 12311 12325 12339 12353 12366 12380 1130
140 | 12394 12408 12421 12435 12449 12463 1247 12490 12504 12518 1140
M50 | 125% 12545 12550 12573 12587 12600 12614 12628 12642 12656 1150
1160 | 12669 12683 12697 12711 12725 12730 127952 12766 12780 12794 1160
1170 | 12808 12822 12835 12849 12863 12877 12891 12005 12918  129%2 1470
1180 | 12345 12960 12974 12988 13002 13016 13029 13043 13057 13071 1180
1190 | 13085 13089 13113 13127 1340 13154 13168 13182 13196 13210 1190
1200 | 13224 13238 13252 13266 13280 13293 13307 13321 13335 13349 1200
1210 | 13363 13377 13391 13405 13419 13433 13447 13461 13475 13489 1210
1220 | 13502 13516 13530 13544 13558 13572 13586 13600 13614 13628 1220
1230 | 1342 13656 13670 13684 13698 13712 13726 13740 13754 13768 1230
1240 | 1382 1379 13810 13824 13838 13852 13856 13880 13894 13908 124D
1250 | 13922 13936 13950 13064 13978 13992 14006 14020 14034 14048 1250
1260 | 14062 1407 14090 14104 14118 14132 14146 14160 14174 14188 1260
120 | 14202 14216 14230 14244 aps8 14272 14286 M301 14315 14329 127
1280 | 14343 14357 143m 14385 14398 14413 14427 14M41 14455 14469 1280
1200 | 14483 14497 14511 14525 14539 14554 14568 14582 14596 14610 1290
1300 | 14624 14638 14652 14666 14680 14694 14708 14722 14737 14750 1300
1310 | 14765 14779 14793 14807 14821 14835 14843 14863 14877 14891 1310
1320 | 14906 14920 14934 14948 14962 14976 14990 15004 15018 15032 1320
1330 | 15047 15061 15075  1s089 15103 15117 15131 15145 15159 15173 1330
1240 | 15188 15202 15216 15230 15244 15058 15272 15086 15300 15315 1340
1350 | 15329 15343 15357 15371 15385 15309 15413 15427 15442 15456 1350
1360 | 15470 15484 15498 15512 15626 15540 15555 15569 15583 15597 1360
1370 | 15611 15625 15639 15653 1667 15682 15696 16710 15724 15738 1370
180 | 1572 1576 15780 15795 15800 15823 15837 15851 15865 15879 1380
1300 | 15893 15908 15922 15936 15950 15964 15978 15092 16006  1602) 1390
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Type R
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : uV
Temperature Temperature

e 0 1 2 3 4 5 6 7 8 9 0
100 | 16035 16049 16063 16077 16031 16105 16119 16134 16148 16162 1400
1410 | 16196 16190 16204 16218 16232 16247 16261 16275 16289 16303 1410
1420 | 16317 16331 16345 16360 16374 16388 16402 16416 16430 16444 1420
1430 | 16458 16472 16487 16501 16515 16529 16543 16557 16671 16565 1430
1440 | 16599 16614 16628 16642 16656 16670 16684 16698 16712 16726 1440
50 | 16741 16755 16769 16783 16797 18811 16825 16839 16853 16867 1450
1460 | 16882 16896 16910 16924 16938 16952 16966 16980 16994 17008 1450
w0 | 17022 19037 17051 17065 17079 19083 1707 1721 M3 17149 1470
480 | 1763 177 1792 17206 17220 17234 17248 17262 172% 17290 1480
1490 | 17304 17318 17332 17346 17360 17374 17388 17408 17417 1743 1490
1500 | 17445 1745 17473 17487 19501 17515 17529 17843 17867 17671 1500
1510 | 17585 17599 19613 17627 17641 19655 17669 17684 17698 17712 1510
1520 | 17726 17740 17754 17768 17982 17796 179810 17624 17838 17862 1520
1530 | 17866 17880 17894 17908 17922 17936 17950 17964 17978 17992 1530
1540 | 18006 18020 18034 18048 18062 1807 18080 18104 18118 18132 1540
1550 | 18146 18160 18174 18188 18200 18216 18230 18244 18258 18272 1550
1560 | 18286 18299 18313 18327 18341 18355 18369 18383 18357 18411 1560
157 | 18425 18433 18453 18467 18481 18495 18509 18523 18537 18550 1570
1580 | 18564 18578 18502 18606 18620 18634 18648 18662 18676 18690 1580
1590 | 18703 18717 18731 18745 18760 18773 18787 18801 18815 18828 1590
1600 | 18842 18856 18870 18684 18898 18912 18926 18939 18953 1867 1600
1610 | 18981 18995 19009 19023 19035 19050 19064 19078 19082 19106 1610
1620 | 19119 19133 19147 19161 19175 19188 19202 19216 19230 19244 1620
1630 | 19257 19271 19285 19299 19313 19326 19340 19364 19368 19382 1630
1640 | 19395 19409 19423 19437 19450 19464 19478 19492 19505 19519 1640
1650 | 19533 19547 19560 19574 19588 19602 19615 19629 19643 19656 1650
1660 | 19670 19684 19698 19741 19725 19739 19762 19766 19780 19783 1660
1670 | 19807 19821 19834 19848 19862 19875 19889 19903 19916 19930 1670
1680 | 19944 19957 19971 19985 19998 20012 20025 20039 20083 20066 1680
1690 | 20080 20093 20107 20120 20134 20148 20161 20175 20188 20202 1690
1700 | 20215 20209 20242 20256 20269 20283 20206 20309 20323 20336 1700
1710 | 20350 20363 20377 20390 20403 20417 20430  20M3 20457 20470 1710
1720 | 20483 20497 20510 20523 20537 20550 20563 20676 20590 20603 1720
1730 | 20616 20629 20642 20656 20669 20682 20695 20708 20721 20734 1730
1740 | 78  20%1 2074 20787 20800 20813 20826 20839 20852 20865 1740
1750 | 20878 20891 20904 20916 20929 20942 20955 20068 20081 20094 1750
1760 | 21006 21019 21032 21045 21057 2107 21083 21096 21108 21121 1760

These tables apply for a reference junction temperature of 0°C.
Subtract 111 uV from the values in the tables for a reference junction temperature
of 20°C.
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Type S
3.3 Standard thermoelectromotive force tables for type S thermocouples
JIS C1602-1981 (Complying with ANS! MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Temperature _ _ _ - _ _ _ _ - Temperature
) 0 1 2 3 4 5 § 7 8 9 (.C)
—50 —236 —50
—40 —194 —199 —203 —207 =21 —215 —-220 —224 —228 —232 —40
-30 —150 —155 —189 —164 —168 =173 —177 —18t —186 —1490 —30
—20 -103  -—108 12 -7 12 127 -1 -1% -4 —145 —20
—10 —53 —58 —63 —68 —73 -8 —83 —88 —93 -98 -10
0 0 -5 -1 —16 —21 =27 —-32 =37 —42 —48 0
Temperature : Temperature
) 0 1 2 3 4 5 6 7 8 9 o
0 0 5 (3 16 2 27 33 38 4 50 0
10 55 61 67 72 78 84 90 8 101 107 10
20 13 19 126 13 137 142 148 154 161 167 20
30 173 179 185 191 197 203 210 216 222 228 30
40 235 41 247 254 260 266 273 279 286 292 40
50 299 305 312 318 325 33 338 345 351 358 50
60 365 N 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
90 573 580 587 594 602 609 616 623 631 638 90
100 645 653 660 667 675 682 690 697 704 nz 100
110 719 727 734 742 249 757 764 772 780 787 110
120 795 802 810 818 825 833 8 848 856 864 120
130 872 879 887 895 903 910 918 926 934 a42 130
140 950 957 965 973 981 983 997 1005 1013 1021 140
150 1029 1037 1045 1083 1061 1069 1077 1085 1093 1101 150
160 1109 117 1125 1133 1141 1148 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 1594 1602 210
220 1611 1620 1628 1637 1645 1654 1663 167 1680 1689 220
230 1698 1706 1715 1724 1732 1741 1750 1759 1767 1776 230
240 1785 1794 1802 1811 1820 1828 1838 1845 1855 1864 240
250 1873 1882 1891 1899 1908 1917 1926 1935 1944 1953 250
260 1962 1971 1879 1988 1997 2006 2015 2024 2033 - 2042 260
270 2051 2060 2069 2078 2087 2096 2106 2114 2123 2132 270
280 2141 2150 2159 2168 2177 2186 219 2204 2213 2222 280
-290 2232 2241 2250 2259 2268 227 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 2625 2534 2543 2653 2662 . 2571 2581 2590 30
330 2599 2608 2618 2627 2636 2646 2655 2664 2674 2683 330
340 2692 2702 2M 2720 2730 2739 2748 2758 2767 2716 340
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 3097 3107 ng 3126 3136 3145 3155 380
390 3164 314 3183 3193 3202 3212 3221 3231 3241 3250 390
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Type S
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem;(a.ecr):«nure 0 1 2 3 ’ 5 6 7 8 g Tem;()%r)ature
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 34N 3481 AN 3500 3510 3520 3529 3539 420
430 3549 3558 3568 3578 3587 3697 3607 3616 3626 3636 430
440 3645 3655 3665 3675 3684 3694 3704 3N4 3723 3733 440
450 3743 3752 3762 32 3782 3791 3801 3811 3821 3831 450
460 3840 3850 3860 3870 3879 3889 3899 3908 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 4224 490
500 4234 4243 4253 4263 273 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 472 4722 540
550 4732 4742 4752 4762 4772 4782 4792 4802 4812 4822 550
560 4832 4842 4852 4862 4873 4883 4833 4903 4313 4923 560
570 4933 4943 4353 4963 4973 4984 4394 5004 5014 5024 570
580 5034 5044 5054 5065 5075 5085 5095 5105 5115 5125 580
530 5136 5146 5156 5166 5176 5186 5197 5207 5217 5227 530
600 5237 5247 5258 5268 5278 5288 5298 5309 5319 5329 600
610 5339 5350 5360 5370 5380 5391 h401 5411 5421 5431 610
620 5442 5452 5462 5473 5483 5493 5503 5514 5524 5534 620
630 5544 . 5555 5565 b575 h586 5596 5606 5617 5627 5637 630
640 5648 5658 5668 5673 5689 5700 5710 5720 731 . 5 640
650 5751 5762 8772 5782 5733 5803 b814 5824 . 5834 5845 650
660 5855 5866 5876 5887 5897 . 5907 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
630 6169 6180 61390 6201 6211 6222 6232 6243 6253 6264 690
700 6274 6285 6295 6306 6316 6327 6338 6348 6359 6369 700
710 6380 6390 6401 6412 6422 6433 6443 6454 6465 6475 70
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 6366 6977 6988 6939 7009 760
770 7020 7031 7042 7053 7063 707 - 7085 7036 7107 n7 770
780 7128 7139 7150 7161 "N N3 - 7193 7204 7215 7225 780
790 7236 7247 7258 7269 7280 7291 7301 7312 7323 7334 790
800 7345 7356 7367 37N 7388 7399 7410 7421 7432 7443 800
810 7454 7465 7476 7486 7497 7508 7518 7530 7541 7552 810
820 7563 7574 7585 7536 7607 7618 7629 7640 7651 7661 820
830 7672 7683 7694 7705 7716 7727 7738 7749 7760 ™ 830
840 7782 7793 7804 7615 7826 7837 7848 7859 7870 - 7881 840
850 7892 7904 7915 7926 . 7837 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
890 8336 8348 8359 8370 8381 8392 8404 8415 8426 8437 890
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Type S
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : uV
Temperature | g 1 2 3 4 5 6 7 8 g | Tempesure

w00 | sms mw0  sm s B3 g4 856 @527 8538 8549 %00
910 | @0 @7 883 @694 805 8617 8628 8639 8650 86G2 910
@0 | 87 884 8% B 8ME G729 BM1 G2 83 67 %20
90 | 86 879 808 8620 8831 8842 8854 885 88U 68BG 920
g0 | s B0 8w BB B4 896 87 BB 890 Q00! %40
%0 | w2 e o  we s w6 w81 %% 918 95 950
%0 | s w9149 9GO 92 9188 915 06 @17 929 %0
o0 | s w2 %63 @B @86 %8 909 920 W8 9343 570
90 | 95 966 9B 989 901 %42 924 WP 9M7 9458 %0
90 | ww w1 %93 %604 %16 9627 963 950 962 967 990
1000 | 98 996 9608 9619 9631 %42 954 %65 9677 9689 | 1000
1010 | om0 w2 ow3 9@ gu6 9w 90 wet 9793 w04 | 100
1020 | 916 %28 %839 9861 962 9 986 9% 909 920 | 102
1030 | 9B 994 95 997 999 990 10002 10013 10025 10037 | 1030
1040 | 10048 10060 10072 10083 10095 10107 10118 10130 10142 10184 | 1040
1050 | 10165 10177 10189 10200 10212 10224 10236 1047 10258 1027l | 1050
1060 | 1082 10294 10306 10318 10329 1041 10383 10364  109% 10368 | 1060
1070 | 10400 10411 10423 10435 1047 10458 10470 10482 10494 10506 | 1070
1080 | 10517 1052 1041 10563 10565 1057 10588 10600 10612 10624 | 1080
1090 | 106% 10647 10659 10671 10883 10894 1076 10718 10780 1072 | 1080
100 | 10 1% 107 1078 10801 10813 10825 10635 10848 10860 | 1100
110 | 10872 1084  108% 10908 10913 10931  10%43 1055 10967 10978 | 1110
1120 | 1091 11003 1014 1026 1108 11050 102 MoM 11086 110%8 | 1120
130 | M0 1m20 113 1145 11187 1169 11181 11193 205 11217 | 1130
14g | 1tz ma1 122 t126s 11206 11288 11300 132 11324 113% | 114g
150 | 114 1130 M3 134 1136 11408 11420 11432 UM3 1455 | 1150
160 | 1487 1479 1491 1S3 1515 11527 159 USK1 163 15 | 1160
n | 1587 1158 1611 11828 1163 19647 1188 1E71 11683 11695 | 1%
1180 | M7 MMe 11081 1M3 1% 1%7 179 1781 1803 1815 [ 1180
190 | 11827 1188 MEs1 11863 1875 11887 11889 M9 11923 11935 [ 1190
20 | M nge 197 1% 1985 12007 12019 12031 12643 12086 | 1200
1210 | 12067 1207 12091 12103 12116 12128 12140 12182 1216 1217 | 1210
1220 | 12188 12200 12212 1224 1223 12208 1260 1222 12284 120% | 1220
1230 | 12308 1230  123% 12345 12357 12369 12381 12393 12405 12417 | 1230
1240 | 12429 toas 12453 2465 12477 12480 12501 12514 12506 12538 | 1240
1250 | 12550 1262 12574 12586 1258 1610 12622 12634 12647 12659 | 1250
1260 | 126M 12883 1269 1207 12719 12731 12M3 12085 1267 12780 | 1260
1270 | 1292 12804 12816 12828 1280 1285 12864 1267 12888 12901 | 127
1280 | 12913 12925 12937 12949 12961 12973 12985 1297 13010 13022 | 1280
120 | 13034 13046 130 1307 13082 13094 1307 1319 13131 13143 | 1290
100 | 13155 13167 13178 13191 13208 13216 13228 1340 1382 1364 | 1300
1310 | 132% 1388 13300 13313 1335 13337 13349 1361 1393 133 | 1300
1320 | 13397 13410 13422 1434 13446 1358 13470 13482 1395 13507 | 1320
1930 | 13519 13531 13543 1366 13567 1379 139 13604 13616 13628 | 1330
1340 | 1340 1352 136864 13677 13689 1301 133 1375 13787 13w | 1340
1950 | 13%1 1374 1398 1378 13810 1382 1384 1346 13869 1387 | 1350
1360 | 13883 1385 13907 13919 13931 13943 1396  13%8 13980 1392 | 1380
1970 | 14004 14016 14028 14040 14053 14065 14077 14089 14101 14113 | 130
1380 | 14125 14138 4150 4162 14174 14185 14198 14210 1422 1423 | 1380
1990 | 14247 59 MM 14283 14295 14307 14319 1432 1434 14366 | 1380
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Type S
JIS €1602-1981 (Complying with. ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Temperature Temperature

('C) 0 1 2 3 4 5 6 7 8 9 (oc)

1400 14368 14380 14392 14404 14416 14429 14441 14453 14465 14477 1400
1410 14483 14501 14513 14526 14538 14550 14562 14574 14586 14588 1410
1420 14610 14622 14635 14647 14659 146M 14883 14695 14707 14718 1420
1430 14731 14744 14756 14768 14780 14792 14804 14816 14828 14840 1430
1440 14852 14865 14877 14889 14901 14913 14925 14937 14948 1491 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 15299 1531 15324 1470
1480 15336 15348 15360 15372 15384 15396 15408 15420 15432 15444 1480
1490 15456 15468 15480 15492 15504 15516 15528 15540 155662 15564 1490
1500 15576 15589 15601 15613 15625 15637 15649 15661 15673 15685 1500
1510 15697 15709 15721 15733 15745 15757 15769 15781 15793 15805 1510
1520 15817 15829 15841 15853 15865 15877 15889 15901 15913 15925 1520
1530 15937 15943 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 16318 16331 16343 16355 16367 16379 16391 16403 1560
1570 16415 16427 16439 16451 16462 16474 16486 16498 16510 16522 1570
1680 16534 16546 16558 16569 16581 16593 16605 166172 16629 16641 1580
1590 16653 16664 16676 16688 16700 16712 16724 16736 16747 16759 1530
1600 1871 16783 16795 16807 16818 16830 16842 16854 16866 16878 1600
1610 | 16890 16901 16913 16925 16937 16949 16960 16972 16984 16996 1610
1620 17008 17019 17031 17043 17055 17067 17078 17090 17102 17114 1620
1630 17125 17137 17149 171861 173 17184 17196 17208 17220 17231 1630
1640 17243 17255 17267 17278 17290 17302 17313 17325 17337 17349 1640
1650 17360 17372 17384 17396 17407 17418 17431 17442 17454 17466 1650
1660 17477 17489 17501 17512 17524 17536 17548 17559 176M 17583 1660
1670 17594 17606 17617 17629 17641 17652 17664 17676 17687 17699 1670
1680 17714 17722 17734 17745 17757 17763 17780 17792 17803 17815 1680
1690 17826 17838 17850 17881 17873 17884 17896 17907 17919 17930 1630
1700 17942 17953 17965 17976 17988 17999 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 1827 1720
1730 18282 18293 18305 18316 18327 18338 18349 18360 18372 18383 1730
1740 183394 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

These tables apply for a reference junction temperature of 0°C.
Subtract —3 u V from the values in the tables for a reference junction temperature
of 20°C.
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Type K
3.4 Standard thermoelectromotive force tables for type K thermocoupies
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem?%r)ature 0 -1 — —3 -4 —5 -8 -7 -8 -9 Tem?%r)ature
—-270 —5458 =270
—260 —6441 —6444  —6446 —6448 —6450 —6452  —6453 —6455 —6456  —6457 —260
—-250 —6404 —6408 —6413 —6417 —6421 —b6425  —6429 —6432 —6435  —6438 —250
=240 —6344  —6351 —6358 —6364 —6371 —6377  —6382 —5388 —6394  —6399 —240
—230 —6262 —6271 —6280  —6289 —6297 —6306 —6314 —6322 —6329 —6337 —230°
=220 —~56158 —6170  —6181 —6192 —6202 —6213 —6223 —6233 —6243  —6253 —220
—~210 —6035 —6048  —6061 —6074 —6087 —6099 —6111 —6123 —613b = —6147 210
—200 —5891 —5907 —5922 - —5936 —5351 —5965  —5380 —5994  —6007 —6021 —200
—-190 —5730 —5747 —5763  —5780 —5796 —5813 5829 —5845 —5860 —5876 —190
—180 —5550 —5568  —5587  —5606 —5624  —5642 . —5660 —5678  —569%5  —5M2 -180
—170 —5354 —5374 —53%4 —5414 —5434 5454 5474 —5493 —5512  —h531 —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 | —4569 —4694 —4MQ  —4743  —4768 —4792  —4B17  —4841  —4865  —4889 —140
-130 ~—4410  —4437 —4463 —4489 —4515  —4541  —4567  —4593  —4618  —4644 —130
-120 —4138 —4166 2 —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 37134 374  —3783 —3823 —100
- 90 —3242 —3274 —3305 —3337 —3368 —3399 —3430 —3461 —3492 —3523 — 90
— 80 —2920 —2953 —2985 -3018 —3050 —3082 —3115 -3147 3179 32 - 80
-7 —2586 —2620 —2654 —2687 2721 —2754  —2788 —2821 —2854  —2887 - 70
— 60 —2243 =217 2312 2347 2381 —2416  —2450 —2484 —2518  —2552 — 60
—.50 —1889 —1925 —1961 —19%6 —2032 -—2067 —2102 -2137 21713 —2208 — 50
-4 —1527 —1563 —1600 —1636 —16m —1709 —1745 —1781 —1817  —1853 — 40
- 30 f1156 —1193 —1231 —1268 —1305 —1342 —1378 —1416 —1453 —1490 - 30
- 20 -7 —816 —84 — 832 —930 -—98 —1005 —1043 —1081 —1118 - 20
- 10 —3%2 - 43 — 463 — 508 — 547  — 585 — 624 — 662 — 701 - 739 - 10
0 - 0 - 33 -1 —-—118 -—-17 -197 - 23 - 25 — 314 —383 | 0
Tem;(a%ature 0 1 2 3 4 5 6 7 8 9 Tem;(;:(a:r)ature
0 0 39 Ve 119 158 198 238 277 317 357 0
10 397 437 477 517 857 897 637 677 78 758 10
20 798 838 879 919 960 1000 1041 1081 1122 1162 20
30 1203 1244 1285 1325 1366 1407 1448 1489 1529 1570 30
40 1611 1652 1693 1734 1776 1817 1858 1899 1940 1981 40
50 2022 2064 2105 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 Vit
80 3266 3307 3349 3330 3432 3473 3515 3556 3598 3639 80
90 3681 3722 3764 3805 3847 3888 3930 Kitral 4012 4054 90
100 4095 4137 4178 4219 4261 4302 4343 4384 4426 4467 100
10 4508 4549 4590 4632 4673 474 4755 4796 4837 4878 110
120 4919 4360 5001 5042 5083 5124 5164 5205 5246 5287 120
130 5327 5368 5408 5450 5490 5531 5571 5612 5652 5693 130
140 5733 5774 5814 5855 5895 5336 5976 6016 6057 6097 140
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Type K
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV

TempeTsrel g 1 2 3 4 5 § 7 8 g |Tempersture
150 6137 6177 6218 6258 6298 6338 6378 6419 6459 6499 150
160 6539 6579 6619 6659 6699 6739 6779 6819 6859 6699 160
170 B33 6978 7019 7058 7099 7133 M7 7219 7259 7299 170
180 7338 378 418 7458 7498 538 518 7618 58 7697 180
190 mw mm w7 W51 78 79 WM 8017 8057 8097 190
200 8137 8177 8216 8256 829 833 8356 8416 8456 8497 200
210 8537 87 817 8657 8697 87137 87 8817 8857 8898 210
220 8938 8978 9018 9058 9099 9139 9179 9220 9260 9300 220
230 w41 9381 9421 w62 9502 9543 9683 9624 9664 9705 230
240 o5 978 986 9867 9907 9948 9989 10020 10070 10111 240
250 | 10151 10192 10233 1027 10315 10355 1039 10437 10478 10519 250
260 | 10580 10600 10641 10682 10723 10764 10805 10846 10887 10928 260
220 | 1093 11010 11051 11083 11134 11175 126 11257 11288 11339 M
280 | 11381 11422 11463 11504 11546 11587 11628 11663 11711 11752 280
200 | 11793 11835 11876 11978 11958 12000 12042 12083 12125 12166 290
00 | 12207 12249 12090 12332 12373 12415 12456 12498 12539 12581 300
30 | 12623 12864 12706 12747 12789 12831 12872 12914 12965 12997 310
20 | 13039 13080 13122 13164 13205 13247 13289 13331 13372 13414 320
330 | 13456 13497 13539 13581 13623 13665 13706 13748 13790 13832 330
a0 | 13874 13915 13857 13099 14041 14083 14125 14167 14208 14250 340
30 | 2@ 14334 1437 14418 14460 14502 14544 14586 14628 14670 350
%0 | 14712 14754 1479 14838 14880 14322 14964 15006 15048 15090 360
370 | 15132 15174 15216 15058 15300 15342 15384 15426 15468 15510 m
380 | 19552 15594 15636 15679 15721 15763 15805 15847 15889 15931 380
390 | 15974 16016 16058 16100 16142 16984 16227 16269 16311 16353 390

400 | 16395 16438 16480 16522 16564 16607 16643 16691 16733 16776 400
40 | 16818 16860 16302 16945 16987 17029 17072 47114 17186 17199 a0
20 | 17241 1783 1732 17368 17410 17453 17495 17537 17580 17622 420
@ | ess 1w 17me 1w 17834 198% 17919 17961 18004 18046 430
a0 | 1s0es 18131 18173 18216 18258 18301 18343 18385 18428 18470 449
a0 | 18513 18555 18598 18640 18683 18725 18768 18810 18853 18895 | 450
460 | 18938 18980 19023 19065 19108 19150 19193 19235 19278 19320 460 -
o0 | 1933 19405 19448 19490 19533 1957 19618 19661 19703 19746 m
80 | 19788 19831 19873 19916 19950 20001 20044 20086 20123 20172 480
450 | 214 20257 20099 20342 20385 20427 20470 20512 20555 20598 490
500 | 20640 20683 20725 2078 20811 20853 2089 20938 20881 21024 500
510 | 21086 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 2213 2217 22218 22260 22303 530
50 | 20346 20388 22431 22473 20516 22559 22601 22644 20687 22729 540
550 | 22772 20815 22857 22000 2042 22985 23028 23070 23113 23156 650
560 | 23198 2341 23284 23326 2339 23411 2354 23497 23539 23582 560
570 | 23624 23867 2370 2372 2315 23837 23880 23023 23065 24008 570
580 | 24050 24083 24136 24178 24221 - 2463 24306 24348 24391 24434 580
500 | 2447 24519 24561 24604 24646 24689 24731 24704 24817 24859 590
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Type K
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Te"“(’.%'f‘”’e 0 1 2 3 4 5 6 ? 8 9 Te’“‘(’.ecr,“t”’e
600 | 24902 24344 24987 25029 25072 25114 25157 25199 25042 25984 600
610 | 25327 25369 25412 25454 25497 25539 25582 25624 25666 25709 610
620 | 25751 25704 25836 2587 25921 25954 26006 26048 26091 26133 620
630 | 2617 26218 26260 26303 26345 26387 26430 26472 26515 26557 630
640 | 26599 26642 26684 26726 26769 26811 26853 26896 26038 26980 540
650 | 27022 27085 27107 27149 27192 27234 2727 27318 27361 27403 850
660 | 27445 27487 27529 27572 27614 20656 27698 27740 27783 27825 660
670 | 27867 27909 27051 27993 28035 28078 28120 28162 28204 28246 670
660 | 28288 28330 28372 28414 28456 28498 28540 28583 28605 28667 680
690 | 28709 28751 28703 28835 28877 28919 28061 20002 29044 29086 690
90 | 29128 29170 29212 20254 29205 29338 29380 20422 20464 29505 700
710 | 20547 29589 20631 20673 20715 29756 - 20708 20840 29882 29924 70
720 | 20065 30007 30049 30091 30132 30174 30216 30257 30299 30341 920
730 | 30383 30424 30466 30508 30549 30591 30632 30674 30716 30757 730
240 | 30799 30840 30882 - 30924 30965 31007 31048 31090 31131 3173 740
70 | 31214 31256 3127 31338 31380 31422 31463 31504 31546 31587 750
70 | 31629 31670 31712 31753 31794 31835 31877 31918 31960 32001 70
70 | 32042 32084 32125 32166 32207 32249 32290 32331 33 32414 70
780 | 3455 32496 32537 3%78 3619 3661 32M2 323 3274 30825 780
790 | 32856 32307 32948 32090 33031 33072 33113 33154 33195 33236 290
800 | 3327 33318 33350 33400 33441 33482 33523 33564 33604 33645 800
810 | 33685 33727 33768 33800 33850 33891 33931 33972 34013 34054 810
820 | 34095 34135 3417 34217 34268 34209 34330 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 353 35435 3547 9516 36557 35597 35637 35078 850
860 | 35718 35758 35799 35639 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 3695 37005 37045 37085 37125 37165 37205 30045 37285 890
900 | 37325 37365 3705 37445 37484 30524 37564 37604 37644 37684 900
910 | 324 374 37803 37B43 37883 37923 37963 38002 38042 38082 910
920 | 38122 38162 36201 38241 38281 38320 38360 38400 38439 38479 920
930 | 38519 38558 38508 38638 38677 38717 38756 387%6 3883 38875 90
940 | 38015 38954 38094 39033 39073 39112 30152 39191  3%231 39270 940
950 | 30310 39349 39388 30478 39467 39507 39546 39585 39625 39664 950
90 | 30703 39743 30782 30821 39861 39900 39939 39979 40018 40057 90
90 | 40005 40136 40175 40214 40253 40292 40332 40371 40410 40449 970
980 | 40488 40527 40566 40605 40645 40684 40723 40762 A0B01 40840 980
990 | 40870 40918 40957 40096 41035 41074 4113 41152 41191 41230 990
1000 | 41269 41308 41347 41385 41424 41463 41502 41541 41580 41619 | 1000
1010 | 41657 41696 41735 41774 41813 41851 41890 41929 41968 42006 | 1010
1020 | 42045 42084 42123 42161 42200 42239 4227 42316 42355 42393 | 1020
1030 | 4o432 42470 42509 42548 42585 42625 42663 422 420 42778 | 1030
1040 | 42817 42856 42894 22033 42871 43010 43048 43087 43125 43164 | 1040
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Type K
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem;:()_ecr)ature 0 1 9 3 4 5 6 7 8 9 Tem;()%r)ature

1060 43202 43240 43278 43317 43356 43384 43432 434N 43508 43547 1050
1060 43585 43624 43662 43700 43739 a3 43818 43853 43831 43930 1060
1070 43968 44006 44044 44082 m21 44189 44197 44235 44273 4431 1070
1080 44343 44387 44425 44463 44501 44539 44577 44615 44653 44691 1080
1090 44729 44767 44805 44843 44881 44319 44357 44995 45033 45070 1090

1100 45108 45146 45184 45222 45260 45297 45335 45373 45411 45448 1100
1110 45486 45524 45561 45539 45637 45675 45712 45750 45787 45825 110
1120 45863 45300 45338 45975 46013 45051 46088 46126 45163 46201 1120
1130 46238 46275 46313 45350 46388 46425 46463 46500 46537 . 46575 1130
1140 46612 46643- 46687 45724 46761 46799 46836 46873 46910 46948 1140

1150 45985 47022~ 47059 47096 4734 YAV 47208 47245 47282 47318 1150
1160 47356 47393 47430 47468 47505 47542 47579 47616 47653 47688 1160
170 47726 47763 47800 47837 47874 47911 47948 47985 48021 48058 1170
1180 48095 48132 43169 48205 48242 48279 48316 48352 48389 48426 1180
1190 48462 48499 48536 48572 48609 48645 48682 4378 48755 48792 1180

1200 48828 48865 48901 48937 48974 43010 43047 43083 43120 48156 1200
1210 49192 49229 49265 43301 49338 43374 43410 49446 49483 49518 1210
1220 43555 49591 49627 49663 43700 49736 43772 43808 49844 49880 1220
1230 49816 43352 43988 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 50354 1250
1260 50930 51025 51061 51096 51132 51167 51203 51238 51274 51308 1260
1270 51344 51380 51415 51450 51486 51521 51556 51582 51627 51662 1270
1280 51697 51733 51768 51803 51838 51873 51808 51943 51979 52014 1280
1290 52043 52084 52119 52154 52188 52224 52259 52204 62329 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

1380 54125 54159 54193 54228 54262 54296 54330 54364 54338 54432 1350
1360 54466 54501 54535 54569 54603 54637 54571 54705 54738 54773 1360
1370 54807 54841 54875 1370

These tables apply for a reference junction temperature of 0°C.
Subtract 798 u V from the values in the tables for a reference junction temperature
of 20°C.
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Type E
3.5 Standard thermoelectromotive force tables for type E thermocouples
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Temperature | g ~ -2 -3 -4 =5 -5 =7 —8 —g | Temperatre
-270 —9835 —210
—260 —9797 —09802 —9808 —9813 —9817  —9821 —9825  —9828  —9831 —9833 —260
—250 -9719 —9728 —9737 —9746 —97%4 9762 —910 —9777 —9784 —979 —250
—240 —9604 —9617 —9630 —9642 —9654 —9666. —9677 —9688 —9693  —9709 —240
—230 —9456  —8472 —9488 —9503 —9519  —9534 —9548  —9863 —9577  —9501 —230
—220 —9274  —9293 —9313 —9332 —9350 —9368 —9386 —9404 —9421 —9438 —220
—-210 —9063 —9085 —9107 —9128 —9i51  —9172  —9193  —9214  —9234 = —9254 -210
—200 —8824 —8850 —8874 —8899 —8923 —8947 89N —8394  —9017  —9040 —200
-190 —8561 —B8588 - —8615 —B8642 —BGE9 —8696 —8722 —8748 —874  —8799 —190
—180 —8273 —8303 —8333 —83%2 —8391 —8420 —8449 8477 —8505  —8533 —180
—170 —-7%63 —79%5  —8027 —8058 —8090 —8121 —8152  —8183  —8213  —8243 —170
—160 —7631 ~7665  —7698 —7733 —77%7 —7800 —7833 —7866 7898  —7931 —160
—150 —7299  ~7315  —7351  —7387 —7422 7458  —7493  —7528° —7562  —7597 —150
—140 | —6907 —6945 —6983 —7020 —7058 7095 —712  —7169 —7206 —7243 —140
—~130 | —6516 —6%66 —6506 —6635 —6675 —6714 —6753 —6792 —6830  —6869 -130
—120 | —6107 —6149 —6190 —6231 —6273 —6314 —6364 —6395 —6436  —6476 —120
—~110 | —5680 —5724 —5767 —5810 —5853 —5896 —5938  —5981  —6023  —6065 ~110
—100 —5237  —5282  —5327 —5371  —5416 —5460 —5505 —5549  —5533  —5637 —100
—90 —4777  —4824  —4870 —4916  —4963  —5008 —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 —3453 3509 —3\B0 3610 —3661 -3 —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 —137%6 —1432 1487 —1543 —1599 —1654 —-20
—10 —581 —639 —696 —754 -811  —868 —925 —982  —1038 —1095 -10
0 0 -5  ~117 1% —234  —292  —~350  —408  —466  —524 a
Tem;()%r)ature 0 1 ? 3 4 5 6 7 8 9 Temp(J%r)ature
0 0 59 118 17 235 295 354 413 472 532 g
10 531 651 m 0 830 890 950 1011 107 13 10
20 1192 1262 1313 13713 1434 1495 1556 1617 1678 1738 20
30 1801 1862 1924 1985 2047 2109 21N 2233 2295 2357 30
40 2419 2482 2544 2607 2669 2732 2795 2858 2921 2984 40
50 3047 310 3173 3237 3300 3364 3428 349 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 h446 5513 5579 80
80 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 733 7201 7270 7339 2407 4% 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
149 9078 9149 9220 9290 9361 9432 9503 9573 9644 9715 140
150 8787 9858 9929 10000 10072 10143 10215 10286 10358 10429 150
160 10501 10573 10645 10Mm7 10789 10861 10933 11005 1077 11150 160
170 1222 11294 11367 11439 11512 11585 11657 11730 11803 11876 170
180 | 11949 12022 12095 12168 12241 12314 12387 12461 12534 12608 180
190 12681 12755 12828 12302 12975 13049 131123 13197 1327 13345 190
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Type E
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem;()%r)ature 0 1 9 3 A 5 6 9 8 9 Tem;(;.ecr)ature

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 16190 16266 16341 230
240 16417 16493 16569 16645 16721 16797 16873 16949 17025 170 240
250 17178 17264 17330 17406 17483 17558 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 19790 19868 19945 20023 20100 20178 280
290 20256 20333 20411 20488 20566 20644 20722 20800 20877 20955 290
300 21033 21 21189 21267 21345 21423 21501 21579 21657 21735 300
310 21814 21892 21970 22048 22127 22205 22283 22362 22440 22518 310
320 22697 22675 22754 22832 22911 22989 23068 23147 23225 23304 320
330 23383 23461 23540 23619 23698 237177 23855 23934 24013 24092 330
340 2417 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 25313 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 390
400 28943 29023 29103 29183 29263 29343 29423 29503 29584 29664 400
410 29744 29824 29304 29984 30065 30145 30225 30305 30386 30466 410
420 30546 30627 30707 30787 30868 30948 31028 31109 31189 31270 420
430 31350 31430 3151 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 34009 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 36867 36948 36029 36109 480
430 36190 3627 36352 36433 36514 36595 36675 36756 36837 36818 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 4773 550
560 41853 41934 42015 42096 42177 42258 42339 42418 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 M7 580
590 44278 44358 44439 44520 44601 44681 44762 44843 44923 45004 590
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 42421 620
630 47502 47582 47663 47743 47824 47904 47984 48065 48145 48226 630
640 48306 48386 48467 48547 48627 48708 48788 48868 48949 49029 - 640
650 49108 49189 49270 49350 49430 49510 49591 49671 49751 49831 650
660 49911 49992 50072 50152 50232 50312 50392 50472 50553 50633 660
670 50713 507393 50873 50953 51033 51113 51193 51273 51353 51433 670
680 51513 51693 51673 51753 51833 51913 51993 52073 52152 52232 680
690 52312 52392 52472 52552 52632 52711 52791 52871 52951 53031 690
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Type E
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Temperature Temperature

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

700 53110 53190 53270 53350 53428 53509 53588 53668 53748 53828 700
710 53907 53987 54066 54146 54226 54305 54385 54464 54544 54623 710
720 54703 54782 54862 54941 55021 55100 55180 55269 55339 55418 720
730 55498 55577 55656 55736 55815 56894 55974 56063 56132 56212 730
740 56291 56370 56449 58529 56608 56687 56766 56845 56924 57004 740
780 57083 57162 57241 57320 57399 57478 57557 57636 57715 57794 750
760 57873 57952 58031 58110 58189 58268 58347 58426 58505 58584 760
770 58663 58742 58820 58899 58978 59057 59136 59214 53293 59372 770
780 53451 59529 59608 59687 53765 53844 59923 60001 60080 60159 780
790 60237 60316 60394 60473 60551 60630 60708 60787 60865 - 60944 790
800 61022 61101 61179 612568 61336 61414 61493 61571 61649 61728 800
810 61806 61884 61962 62041 62118 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 66235 66312 65390 65467 65545 65622 850
860 , 65700 65777 65855 65932 66009 66087 66164 66241 66319 66396 860
870 66473 66551 66628 66706 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 63030 69166 69243 69320 69396 69473 900
910 69549 69626 69702 69779 69855 69931 70008 70084 70161 70237 910
920 70313 70330 70466 70542 70618 70694 70N 70847 70923 70999 920
930 71075 71151 71227 71304 71380 71456 71532 71608 71683 71759 930
948 71835 71811 71987 72063 72138 72215 72290 72366 72442 72518 940
950 72593 72669 72745 72820 72836 72972 73047 73123 73199 73274 950
960 73350 73428 73501 73576 73652 73727 73802 73878 73953 74029 960
870 74104 74179 74255 74330 74405 74480 74556 74631 74706 74781 870
980 74857 74932 75007 75082 75157 75232 76307 75382 75458 75533 980
990 76608 75683 75758 - 75833 76908 75983 76058 76133 76208 76283 990
1000 76358 1000

These tables apply for a reference junction temperature of 0°C.
Subtract —3 ¢ V from the values in the tables for a reference junction temperature
of 20°C. ’
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Type J
3.6 Standard thermoelectromotive force tables for type J thermocouples
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Temperature _ _ _ _ _ _ _ _ _ Temperature
) 0 1 2 3 4 5 6 7 8 9 (c)
—210 —8096 =210
=200 —78%0 -—7912 —7934 7955 —79%6 —7996 —8017 —8037 —B8057 -—8076 —200
—190 —7653 —7683 =707 =73 ~=77%% =778  —7801 —7824  —7846  —7868 —190
—180 —7402 —7428 —7455  —7482  —7508  —7533 —7559  —7584 —7609  —7634 —180
—170 =nee2 —nst —7180 —7208 7237 —7265 —7293 73”1 —7348 —737% —170
—160 —6821 —6852 —6883 —6914 —6944 —6974 —7004 —7034 —7064 —7093 —160
—150 —6499 —6532 —6565  —6598 —6630  —6663 —66%5  —6727 —6758  —6790 —150
—140 —6159  —6194  —6228 —B6263 6297 —6331 —B6366  —6399 —6433  —6466 —140
—130 —5801 —5837 —5874 5910  —h946  —H982  —6018 —6053 —60BY  —6124 —130
—120 —5426  —b464  —5502  —5540 —5578  —5615 - —5HBS3  —5690 5727  —5764 —120
—110 —5036 —5076 —511%  —5155 —-?194 —5233 —b272 —hH3n —5349  —5388 —110
—100 —4632 —4673 —47114  —47%5  —4795  —4836 2 —4876 —4916 —4956  —4996 —-100
— 80 | —4215 —4257 —4299  —4341 —4383  —4475  —4467 4508 —4550  —45091 — 90
-~ 80 —3785 —3829 —-3872 —3915 —3958  —4001 —4044  —4087 —4130 4172 — 80
- 70 —3344 —3388 —3433 —3478  —3522  —3566 —3610 —3654 —3698 —3742 -7
— 60 —2892 —2938 —2984 3029 3074 3120 3165 —3210 —3255  —329% — 60
— 50 —2431 —2478 —224 —2570 —2617 —2663 2709 —27%5  —2801 —2847 — 80
— 40 —1960 —2008 —205% —2102 —2150 2197 —2244 2291 —2338 —2384 — 40
- 30 —1481 —1530 —1578 —1626 —16M4 1722 -=1770 —1818 —1865 —1913 — 30
- 20 — 995 —1044 —1083 1141 -1180 —1239 —1288 —1336 —1386 —1433 — 20
- 10 — 501 — 50 —600 —650 —699 — 748 — 798 — 847 — 8% — 945 — 10
0 0 — 5 -1 — 151 — 201 — 251 — 30 — 351 - 401 - 4 0
Temperature ' Temperature
ol 0 1 2 3 4 5 6 7 8 9 re)
0 0 50 ! 151 202 253 303 354 405 456 0
10 507 558 609 660 m 762 813. 865 916 967 10
20 1019 1070 122 174 1225 1277 1329 1381 1432 1484 20
30 1536 1588 1640 1693 1745 1797 1849 1901 1954 2006 30
40 2058 21 2163 2216 2268 2321 2374 2426 2479 2632 40
50 2585 2638 2691 2743 2736 2849 2902 2956 3008 3062 50
60 3115 3168 3221 3275 3328 3381 3435 3488 3542 3595 60
70 3649 3702 3756 3809 3863 3917 39 4024 4078 4132 70
80 4186 4239 4293 4347 4401 4455 4509 4563 4617 467 80
90 4725 4780 4834 4888 4942 4996 5050 5105 5158 5213 90
100 5268 5322 5376 5431 h485 5540 5594 5649 5703 5758 100
110 5812 5867 5321 5376 6031 6085 6140 6195 6249 6304 10
120 6359 6414 6468 6523 6578 6633 6688 6742 6797 6852 120
130 6907 6962 7017 7072 7127 7182 7237 7292 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 9278 9335 9390 9446 9501 9556 9612 170
180 9667 9723 9778 9834 9889 9944 10000 10085 10111 10166 180
190 10222 10277 10333 10388 10444 10499 10555 10610 10666 10721 190

APP-21



APPENDICES /MELSEC -,4

Type J
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem;().ecr)ature 0 1 2 3 4 5 6 . 7 8 9 Tem;(a%r)ature

200 10777 10832 10888 10943 10999 11054 11110 11165 11221 11276 200
210 11332 11387 11443 11498 11854 11608 11668 11720 11776 11831 210
220 11887 11943 11998 12054 12109 12165 12220 12276 12331 12387 220
230 12442 12498 12563 12609 12664 12720 12776 12831 12887 12942 230
240 12998 13053 13109 13164 13220 13275 13331 13386 13442 13497 240

250 13553 13608 13664 13718 13775 13830 13886 13941 13997 14052 250
260 14108 14163 14219 14274 14330 14385 14441 14496 14852 14607 260
270 14663 14718 14774 14828 14885 14940 14995 15051 15106 15162 270
280 15217 18273 15328 16383 15438 15494 15580 15605 15661 15716 280
290 15 18827 15882 15338 15393 16048 16104 16159 16214 16270 290

300 16325 16380 16436 16491 16547 16602 16657 16713 16768 16823 300
310 16878 16934 16989 17044 17100 17185 17210 17266 17321 17376 310
320 17432 17487 17542 17697 17653 17708 17763 17818 - 17874 17928 320
330 17984 18039 18095 18150 18206- 18260 18316 1837 18426 18481 330
340 18637 18692 18647 18702 18757 18813 18868 18923 18978 19033 340

350 19089 19144 19198 19254 19308 19364 19420 19475 19530 19585 350
360 19640 19695 18751 19806 19861 19916 19971 20026 20081 20137 360
370 20192 20247 20302 20357 20412 20467 20523 20578 20633 20688 370
380 20743 20798 20863 20909 20964 21018 21074 21129 21184 21239 380
390 21295 21350 21406 21460 21515 21570 21625 21680 21736 21791 390

400 21846 21801 21956 22011 22066 2122 217 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 2346 | - 420
430 23501 23556 23612 23667 23722 2371177 23833 23888 23943 23999 430
440 24054 24109 24164 24220 24275 24330 24386 24441 24436 24552 40

450 24507 24662 248 24773 24829 24884 24939 24995 25050 25106 450
460 25161 25217 25272 25327 25383 25438 25494 25549 25605 25661 460
470 25716 26772 25827 25883 25938 25994 26050 26105 26161 26216 40
480 26272 26328 26383 26439 26495 26551 26606 26662 26718 26774 480
430 26829 26885 - 26541 26997 27083 27109 27165 27220 27276 27332 490

500 27388 27484 27500 27556 27612 27668 27724 27780 27836 27893 500
510 27948 28005 28061 28117 28173 28230 28286 28342 28398 28455 510
520 2851 28567 28624 28680 28736 28793 28849 28906 28962 29019 520
530 | 2907 29132 29188 29245 2930 29358 29415 204M 29528 29585 530
- 540 29642 29698 29755 29812 29869 29926 29983 30039 30096 30163 540

550 30210 30267 30324 30381 30439 30436 30553 30610 30667 30724 550
560 30782 30839 30896 30954 31011 31068 31126 31183 31241 31298 560
570 31356 31413 31471 31628 31586 31644 31702 31758 31817 31875 570
580 31933 31991 32048 32106 32164 32222 32280 32338 32396 32456 580
590 32513 32571 32629 32687 32746 32804 32862 32921 32879 33038 590

600 33086 33186 33213 33272 33330 33389 33448 33506 33565 33624 600
610 33683 33742 33800 33859 33918 33877 34036 34085 34155 34214 610
620 34273 34332 34391 34451 34510 34569 34629 34688 34748 34807 620
630 34867 34926 34386 35046 35105 35165 35225 35285 35344 35404 630
640 35464 35524 35584 35644 35704 35764 35825 35885 35945 36005 640
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Type J
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Temperatrel g 1 2 3 4 5 6 7 8 g | Temperaure

650 36066 36126 36186 36247 36307 36368 36428 36489 36549 36610 650
660 36671 36732 36792 36863 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 38685 38757 38818 38882 38944 39006 39068 690

700 39130 39192 39255 39317 39378 39442 39504 39567 39629 39692 700
7o 39754 39817 39880 39942 40005 40068 40131 40193 40256 40319 70
720 40382 40445 40508 4057 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 42218 740

750 42283 42347 42411 4247 42538 42602 42666 42730 42794 42858 750
760 42922 42986 43050 43114 43178 43242 43306 43370 43435 43439 760
770 43563 43627 43692 43756 43820 43885 43949 44014 44078 44142 770
780 44207 42N 44336 44400 44465 44529 4459 44658 4723 44788 780
790 44852 44917 44981 45046 45111 45175 45240 45304 45368 45434 790

800 | 45498 45563 45627 45692 45757 45821 45886 45950 45015 45080 800
810 46144 46209 46273 45338 46403 45467 46532 46536 46661 46725 810
820 46790 46854 46919 - 45983 47047 412 47176 4724 47305 47369 820
830 47434 47498 47562 47627 47691 47755 47818 47884 47948 48012 830
840 48076 48140 48204 48268 48333 48397 48461 48525 48589 48653 840

850 48716 48780 48844 48308 48972 43036 49099 49163 49227 43291 850
860 43354 43418 43481 49545 43608 49672 43735 49799 49862 49926 860
870 43989 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 830

800 51875 51937 51999 52061 52124 52186 52248 22310 52372 52434 900
910 52436 52658 52620 52682 52744 52806 52868 52929 52991 53053 910
820 53115 53176 53238 53299 53361 53422 53484 53545 53607 53668 920
930 53729 53791 53852 53913 53974 54035 54096 54157 54219 54280 930
940 54341 54401 54462 54623 54584 54645 54706 54766 54827 54888 940

950 54348 55008 55070 55130 55191 55251 55312 55372 55432 55433 950
960 55553 56613 55674 55734 55794 55854 55814 55974 - 56035 56095 860
970 56155 56215 56275 56334 56394 56454 56514 56574 56634 56693 970
980 56753 56813 56873 56932 56992 57051 57111 571170 57230 57283 980
830 57349 57408 57468 57627 57586 57646 57705 57764 57824 57883 990

1000 57942 58001 58060 58120 58179 58238 58297 58356 58415 58474 | 1000
1010 58533 58692 58651 58710 58769 58827 58886 58945 53004 59063 1010
1020 53121 58180 59239 59298 59356 59415 59474 59532 53591 53650 1020
1030 53708 53767 59825 59884 53942 60001 60053 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 61743 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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Type J
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Temr(;%r)ature 0 1 9 3 4 5 5 7 8 g Tem;(;pcr;)ture

1100 63777 63835 63893 63951 64008 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 65335 65453 1120
1130 65510 65568 65626 65683 65741 65799 65856 65914 65372 66029 1130
1140 66087 66145 66202 66260 66318 66375 66433 66491 66548 66606 1140

1150 66664 66721 66779 66836 66894 66952 67009 67067 67124 67182 1150
1160 67240 67297 67355 67412 67470 67527 67585 67643 67700 67758 1160
170 67815 67873 67930 67988 68045 68103 68160 68217 68275 68332 170
1180 68390 68447 68505 68562 68619 68677 68734 68792 68849 - 68906 1180
1190 68964 69021 - 69078 69135 69193 69250 69307 69364 69422 69479 1190

1200 69536 ' 1200

These tables apply for a reference junction temperature of 0°C.
Subtract 10191V from the values in the tables for a reference junction
temperature of 20°C.
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Type T
3.7 Standard thermoelectromotive force tables for type T thermocouples
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem;(z%r)ature 0 -1 — -3 - —5 —5 -7 —8 —g Tem;()%')ature
=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 —6106 —6114 —6122 —6130 6138 —6146 —6163 —6160 —6167 —6174 —240
—230 —~6007 —6018 —6028 —6033 —6049 —6059  —6068 —6078 —6087  —6096 —230
—220 —5889  —5901 —5314 5926  —5938 5950 5962  —5973  —5985  —59%6 —220
—210 —5753 5767 —5782 5795 5809 5823 5836 5850 —5863 —5876 —210
—200 —5603 —5613 —5634  —5650 5666  —56B0 —56%5 5710 —574 5739 | —200
—190 —b433  —H466  —5473  —H4BY 5506  —B522 . —H533 5855  —B571 5587 —190
—180 -5261  —5279 5287 5315 5333  —5361  —5368 5387 —5404  —5421 —180
—170 —5069  —5089 —5109 5128  —5147 5167 —H186 5205  —5223  —5242 —-170
—160 —4865  —4886  —4907 —4928 —4948 —4969 —4989 5010 —5030 5050 —160
—150 —4648  —4670 —4693  —475  —4737 —4758 —4780  —4801 —4823 —4844 | —150
—140 —4419  —A442 4466 2 —4483  —4512  —4535  —4558  —4581  —4603  —4626 —140
—130 =477 —4202  —4226 4261 —4275 —4289 —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 3890  —3897 —110
—100 —3378  —3407 —3435  —3463 3491 —3v19 347 357 3602 —3629 —100
—90 —3089 -—-3118 3147 —-3N77 3206 —3235 —3264 —3293 —3321 3350 —90
—80 —-2788 —2818 —2849 —2879 —2909 —2939 -2970 —2993 3029 3059 —80
-7 —2475 2607 —-2538 —2570 2 —2602 —2633 —2664 —2695 2726  —2757 -0
—60 —2152 —2185 ~ —2218 2250 —2283 2315 2348 —2380 —2412 2444 —60
—50 —1819 —1853 —1886 —1920 —1953  —1987 —2020 —2053 2087 2120 —50
—~40 —-147% —1510 —1544 —1578 —1614 —1648 1682 —1M7 1751  —1785 —40
—30 ~1121  —-157 -19%2 1228 1263 —1299 —-1334  —1370 1405  —1440 -30
-20 —757 —79% —830 —867 —903 —940 —9% —1013 —1049 —1085 —20
—10 —383 —421 —458 —49% —534 =571 -608 —646 —683 =720 —10
0 0 -39 -7 —116 —154 —193 —231 —268 -307 —345 0
Temperature Temperature
) 0 1 2 3 4 5 6 7 8 9 rcl
0 0 39 78 17 156 195 234 273 312 351 0
10 381 430 470 510 549 589 - 629 669 . 709 749 10
20 789 830 - 870 M 951 992 1032 1073 114 1155 20
30 1196 1237 1279 1320 . 1361 1403 1444 1486 1628 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 2685 2599 2643 2687 2731 2775 2819 2864 60
70 2908 2953 2997 3042 3087 33 3176 3221 3266 3312 70
80 3357 3402 3447 3493 3538 3584 3630 3676 3721 3767 80
90 3813 3858 3906 3952 3998 4044 4091 4137 4184 4231 90
100 an 4324 437 4418 4485 4512 4559 4607 4654 4701 100
110 47439 4796 4844 4391 4339 4987 5035 5083 5131 5179 110
120 5227 5275 5324 5372 5420 5469 5517 5566 5615 5663 120
130 5712 5761 5810 5859 5908 5957 6007 6056 6105 6155 130
140 6204 6254 6303 6353 6403 6452 . 6502 6552 6602 6652 140
150 6702 6753 6803 6853 6903 6954 7004 7055 7106 7156 150
160 7207 7258 7309 7360 741 7462 7513 7664 7615 7666 160
170 ™8 7769 7821 7872 7924 7975 8027 8079 8131 8183 170
180 8235 8287 8339 8391 8443 8495 8648 8600 86562 8705 180
190 8757 8810 8863 8915 8968 8021 3074 9127 9180 9233 190
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Type T
JIS C1602-1981 (Complying with ANSI MC 96. 1-1975, BS1041-1966 and DIN43710-1977.) Units : pV
Tem;{%r)ature 0 1 2 3 ‘ 5 6 9 8 9 Tem;().ecr)ature

200 9286 9339 9392 9446 9499 9553 9606 9659 9713 9767 200
210 9820 9874 9928 9982 10036 10090 10114 10198 10262 10306 210
220 10360 10414 10469 10623 10578 10632 10687 10741 10796 10851 220
230 10905 10960 11015 11070 1125 11180 11235 11290 11345 11401 230
240 11456 151 11866 11622 11677 11733 11788 11844 11900 11956 240
250 12011 12067 12123 12173 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 1439 14454 14512 14570 14628 14686 14744~ 14802 290
300 14860 14318 14976 15034 15092 15151 15209 15267 15326 15384 300
310 15443 15501 15560 15619 15677 15736 15735 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 17 17336 17396 17456 17516 17576 17636 17696 17756 340
350 17816 17877 17937 17997 18057 18118 18178 18238 18299 18359 350
360 |, 18420 18480 18541 18602 . 18662 18723 18784 18845 18905 18966 360
370 18027 19088 19148 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 20684 20746 20807 390
400 20869 400

These tables apply for a reference junction temperature of 0°C.
Subtract 789 p V from the values in the tables for a reference junction temperature
of 20°C.
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Type Fe-CuNi

3.8 Standard thermoelectromotive force tables for type Fe-CuNi thermocouples

DIN43710-1977 Units : mV
Tem;(>%r)ature 0 1 2 3 4 5 6 7 8 9 Tem;()%';xture
—200 —8.15 - - - - - - - - — —200
—190 —-7.86 -—7.8 -7.92 -7.9% -7.98 -800 803 -—-806 -—809 -8.12 —190
—180 -7.%6 -—-7.8¢ -7.62 —7.65 —7.68 77N -7.7% -=7.77 -7.80 —7.83 —180
—170 -7.26 -—=7.28 -—7.31 -7.34 -7.37 7.4 7.4 -7.47 -7.50 -7.53 170
—160 —6.93 —6.96 —6.99 —7.03 -—7.06 —7.08 -7.12 —7.15 -—7.19 —7.22 —160
—150 —-6.60 —6.63 —6.66 —6.70 —673 —6.76 —6.80 —6.83 —6.86 —6.90 —150
—140 —-6.26 —6.29 —6.33 —6.3 —-639 —-643 6.4 —6.50 —653 —6.56 —140
—130 —590 —5.93 -5.97 —6.01 —6.04 —6.08 —6.11 —-6.15 —6.19 —-6.22 —130
—120 -563 557 560 564 —568 —57 -5.7% —=579 58 —5.86 —120
-110 -51% —519 -h?22 526 —530 —534 538 -5 41 —5.45 —5.48 —-110
—100 —4.7 —4.79 —4.83 —4.87 —4.91 —-4.95 —-499 =503 507 -5M -100
-90 —-4.33 437 -—-4.4 —4.45 —450 —4.584 —4.58 462 —466 —4M -390
—80 —3.89 —393 -39 —402 406 -4M —4.16 —4.20 —4.24 428 —80
—-70 —-3.44 —3.48 -3.53 —-357 362 366 —3.7 -3.7%% -—3.80 38 —70
—60 —2.98 —3.02 -307 -—-312 —-316 =32 -3.25 -3.30 =33 -339 —60
—50 —2.51 —2.%6 —2.60 —2.6656 -—-2.70 -—-2.74 —-2.79 —2.84 —2.88 —2.93 —50
—40 -2.03 -—-2.08 -—-212 -—-2.17 -—222 =229 -—2.32 2.3 -2.41 —2.48 —40
—-30 -15 —1.58 -1.63 -—-168 -173 -1 —1.8 -—1.88 —1.93 -1.98 —-30
—20 -1.02 -107 -112 -1.17 -12 127 -1.32 -1.38 -—1.43 -1.48 —20
—10 —0.51 —0.56 —0.61 —0.66 —0.7M —0.76 —0.81 -0.87 —-0.92 —0.97 —10

—0 .00 -0.05 -0.10 -—0.15 —0.20 —0.25 —0.31 —-0.3% 04 —0. 46 -0

0 0.00 0.05 0.10 0.16 0.21 0.26 0.31 0.36 0.42 0.47 0
10 0.52 0.57 0.63 0.68 0.73 0.78 .0.84 0.89 0.94 1.00 ' 10
20 1.05 1.10 1.16 1.2 1.26 1.31 1.37 1.42 1.47 1.53 20
30 1.58 1.63 1.69 1.74 1.79 1.84 1.90 1.9 2.00 2.06 30
40 2.1 2.16 2.22 2.27 2.33 2.38 2.43 2.49 2.54 2.60 40
50 2.69 2.70 2.7 2.81 2.87 2.92 2.97 3.03 3.08 3.14 50
60 3.19 3.24 3.30 3.3 3.4 3.46 3.51 3.57 3.62 3.68 60
70 3.7 3.78 3.84 3.89 3.95 4.00 4.05 4.1 4.16 4.22 70
80 4.27 4.32 4.38 4.43 4.49 4.54 4.60 4.65 4.7 4.7 80
90 4.82 487  4.93 4.98 5.04 5.09 5.15 5.20 5.26 5.32 90
100 5.37 5.42 5.48 5.53 5.59 5.64 5.70 5.75 5.81 5.87 100
110 5.92 5.97 6.03 6.08 6. 14 6.19 6.25 6.30 6.36 6.42 | 110
120 6.47 6.53 6. 58 B. 64 6.69 6.75 6.81 6.85 6.92 6.97 120
130 7.03 7.09 7.14 7.20 7.25 7.31 7.37 7.42 7.48 7.53 130
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Type Fe-CuNi
DIN43710-1977 Units : mV
Tem;()%r)ature 0 1 2 3 f 5 6 7 8 9 Tem;()_ecr)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 8.7 8.77 8.82 8.88 8.93 8.93 9.05 9.10 8.16 8.21 160
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 8.94 10.00 10.05 10.11 10.17 10.22 10.28 10.33 180
190 10.39 10.45 10.50 10.56 10.61 10.67 10.73 10.78 10.84 10.89 190
200 10.95 11.01 11.06 1.12 11.17 11.23 11.29 11.34 11.40 11.45 200
210 1.5 11.57 11.62 11.68 11.73 11.79 11.85 11.90 11.96 12.04 210
220 12.07 12.13 12.18 12.24 12.29 12.35 12.41 12.46 12.52 12.57 220
230 12.63 12.69 12.74 12.80 12.85 12.9% 12.97 13.02 13.08 . 13.13 230
240 13.18 13.26 13.30 13.36 13. 41 13.47 13.53 13.58 13.64 13.69 240
250 13.75 13.81 - 13.86 13.92 13.97 14.03 14.09 14.14 14.20 14.25 250
260 14.3 14.37 14.42 14.48 14.54 14.59 14.65 4.7 14.76 14.82 260
270 14.88 14.94 14.99 165.05 15.10 15.16 15.22 15.27 15.33 15.38 270
280 15.44 15.50 15.55 15.61 15.66 15.72 15.78 15.83 15.89 15.94 2680
290 16.00 16.06 16. 11 16.17 16.22 16.28 16.34 16. 39 16. 45 16.50 290
300 16.56 16.62 16.67 16.73 16.78 16.84 16.90 16.95 17.0% 17.06 300
310 17.12 17.18 17.23 17.29 17.34 17.40 17.46 17.51 17.87 17.62 310
320 17.68 17.74 17.79 17.85 17.90 17.96 18.02 18.07 18.13 18.18 320
330 18.24 18.30 18.35 18.41 18.46 18.52 18.58 18.63 18.69 18.74 330
340 | 18.80 18.86 18.91 18.97 18.02 18.08 10.14 19.19 19.25 19.30 340
350 19.36 19.42 19.47 19.53 18.58 19.64 19.70 19.75 19.81 19.85 350
360 19.92 19.98 20.03 20.09 20.14 20.20 20.26 20.31 20.37 20.42 360
370 20.48 20.54 20.59 20.65 20.70 20.76 20.82 20.87 20.93 20.98 370
380 21.04 21.10 21.15 2121 21.26 21.32 21.‘38 21.43 21.48 21.54 380
390 21.60 21.66 21.M 2177 21.82 21.88 21.94 21.99 22.05 22.10 390
400 22.16 22.22 22.27 22.33 22.38 22.44 22.50 22.55 22.61 22.66 400
410 22.72 22.78 22.83 22.89 22.95 23.00 23.06 23.12 23.18 23.23 410
420 23.29 23.35 23.40 23.46 23.52 23.57 23.63 23.69 23.74 23.80 420
430 23.86 23.92 23.97 24.03 24.09 24.14 24.20 24.26 24.32 24.37 430
440 24.43 24.49 24.54 24.60 24.66 24N 24.77 24.83 24.89 24.94 440
450 25.00 25.06 25.11 25.17 25.23 25.28 25. 34 25.40 25.46 25.51 450
460 25.57 25.63 25.68 25.74 25.80 25.85 25.91 25.97 26.03 26.08 460
470 26.14 26.20 26.25 26.31 26.37 26.42 26. 48 26.54°  26.60 26.65 470
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Type Fe-CuNi

DIN43710-1977 Units : mV
Tem;(;.ecr)ature 0 1 9 3 R 5 6 9 8 g Tem;()%')ature
480 26.7M 26.77 26.82 26.88 26.94 26.99 27.06 27. 1 27.17 27.22 480
430 27.28 27.34 27.39 27.45 27.51 27.56 27.62 27.68 27.74 27.719 490
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 28.55 28.60 28. 66 28.72 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 29.47 29.53 520
530 29.59 29.65 29.7M 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 30.62 30.58 30.63 30.69 540
550 30.75 30.81 30.87 30.92 30.98 31.04 31.10 31.16 .21 31.27 550
560 - 31.33 31.39 31.45 31.50 31.56 31.62 31.68 3.7 31.79 31.85 560
570 31N 31.97 32.03 32.08 32.14 32.20 32.26 32.32 32.37 32.43 570
580 32.43 32.55 32.61 32.66 32.72 32.78 32.84 32.90 32.96 33.02 580
530 33.08 33.14 33.20 33.26 33.32 33.38 33.43 33.49 33.59 33. 61 590
600 33.67 33.73 33.79 33.85 33.91 33.97 34.02 34.08 34.14 34.20 600
610 34.26 34.32 34.38 34.44 34.50 34.56 34.61 34.67 34.73 34.79 610
620 34.85 34.91 34.97 35.03 35.09 35.15 36.20  35.26 36.32 35.38 620
630 35.44 35.50 35.56 35.62 35.68 35.74 35.80 35.86 36.92 36.98 630
640 36.04 36.10 36. 16 36.22 36.28 36. 34 36.40 36. 46 36.52 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 37.25 37.30 37.36 37.42 37.48 37.55 37.61 37.67 37.713 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 38.97 39.03 680
6390 39.09 39.15 39.22 39.28 39.34 39.41 39.47 39.53 39.59 39.66 690
700 39.72 39.78 39.85 39.91 39.97 40.04 40.10 40.18 40.22 40.29 700
710 40.35 40. 41 40. 48 40.54 40.60 40.67 40.73 40. 80 40.86 40.93 710
720 40.98 41.04 an 41.17 41.23 41.30 41.36 41.43 41.49 41.56 720
730 41.62 41.69 41.75 41.82 41.88 41.95 42.01 42.08 42.14 42.21 730
740 42.27 42.34 42.40 42.47 42.53 42.60 42.66 42.73 42.79 42.86 740
750 42.92 42.99 43.05 43.12 43.18 43.25 43. 31 43.38 43.44 43.51 750
760 43.57 43.64 43.70 43.77 43.83 43.90 43.97 44.03 44.10 44.16 760
770 44.23 44.30 44. 36 44.43 44. 49 44.56 44.63 44.69 44.76 44.82 770
780 44.89 44.96 45.02 45.09 45.15 45.22 45.29 45.35 45.42 45.48 780
790 45.55 45.62  45.68 45.75 45. 82 45.89 45.95 46.02 46.09 46.15 790
800 46.22 46.29 46. 35 46. 42 46.49 46. 56 46.62 46.69 46.76 46.82 800
810 48. 89 46.96 47.03 47.09 47.16 47.23 47.30 47.37 47.43 47.50 810
820 47.57 47.64 4.1 .77 47.84 47.9 47.98 48.05 48.11 48.18 820
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Type Fe-CuNi

DIN43710-1977 Units : mV
Temperature Temperature
o) 0 1 2 3 4 5 ] 7 8 9 0)
830 48.25 48.32 48.39 48.46 48.53 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 49.48 49.56 840
850 49.63 49.70 49.77 49.84 49.91 49.98 50.04 50. 11 50.18 50. 25 850
860 50.32 50.39 50.46 50.63 50. 60 50.67 50.74 50.81 50.88 50.95 860
870 51.02 51.09 51.16 51.23 51.30 51.37 51.44 51.51 51.58 51.65 870
880 51.712 51.79 51.86 51.93 52.00 52.08 52.15 52.22 52.29 52.36 880
890 52.43 52.50 52.57 52.64 52.M 52.79 52.86 52.93 53.00 53.07 890
800 53.14 - 800
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Type Cu-CuNi

APPENDICES

3.9 Standard thermoelectromotive force tables for type Cu-CuNi thermocouples
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Type Cu-CuNi
DIN43710-1977 Units : mV
Tem;()%r)ature 0 1 2 3 4 5 6 7 8 9 Tem;(:;(:rfture
140 6.13 6.18 6.23 6.28 6.33 8. 37 6.42 6.47 6.52 6.57 140
150 B.62 6.67 6.72 6.77 6.82 6.87 6.92 6.97 7.02 7.07 150
160 7.12 7.17 7.22 7.27 7.33 7.37 7.43 7.48 7.53 7.58 160
170 7.63 7.68 7.73 7.79 7.84 7.89 7.94 7.-99 8.05 8.10 170
180 8.15 8.20 8.25 8.31 8.36 8.41 8.46 8.51 8.57 8.62 180
190 8.67 8.72 8.78 8.83 8.88 8.93 . 899 9.04 8.09 9.15 190
200 9.20 9.25 9.31 8.36 8.42 9.47 9.52 9.58 9.63 9.69 200
210 9.74 9.79 9.85 8.90 9.96 10. 01 10.07 10. 12 10.18 10.23 210
220 10.29 10.35 10.40 10.46 10. 51 10.57 10.62 10.68 10.74 10.79 220
230 10.85 10.91 10.96 11.02 11.07 11.13 11.19 11.24 11.30 - 1.3 230
240 1.4 .47 11.52 11.68 11.64 11.69 .75 11.81 11.87 11.92 240
250 11.98 12.04 12.09 12.15 12.21 12.26 12.32 12.38 12. 44 12.49 250
260 12.55 12.61 12.67 12.72 12.78 12.84 12.90 12.96 13.01 13.07 260
270 13.13 13.19 13.25 13.30 13.36 13.42 13.48 13.54 13.59 13.66 270
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 14.42 14.48 14.54 14.60 14.66 14.72 14.78 14.84 290
300 14.90 14.98 15.02 15.08 15.14 15.20 15.26 16.32 15.38 15.44 300
310 15.50 15.56 15.62 15.68 15.74 15.80 15.86 15.92 15.98 16.04 310
320 16.10 16. 16 16.22 16.28 -~ 16.34 16. 40 16.46 16.562 16.58 16.64 320
330 16.70 16.76 16.82 16. 88 16.94 17.00 17.07 17.13 17.18 17.24 330
340 17.31 17.37 17.43 17.49 17.55 17.61 17.68 17.74 17.80 17.86 340
350 17.92 17.98 ~ 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.M 18.77 18.83 18.89 18.96 19.02 19.08 360
370 19. 14 19.20 19.26 19.33 19.39 19.45 19.51 19.57 18.64 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
330 20.38 20. 44 20.50 20.57 20.63 20. 89 20.75 20.81 20.88 20.94 390
400 21.00 21.06 21.12 21.19 21.25 21.31 21.37 21.43 21.50 21.56 400
410 21.62 21.68 21.7% 21.81 21.87 21.93 22.00 22.06 22.12 22.19 410
420 22.25 22.31 22.38 22.44 22.50 22.58 22.63 22.69 22.15 22.82 420
430 | 228 29 2300 2307 2313 2319 2326 2332 8.3 2.4 430
440 23.51 23.57 23.64 23.70 23.7 23.83 23.89 23.96 24.02 24.09 440
450 24.15 24.21 24.28 24.34 24. 41 24.47 24.53 24.60 24.66 24.73 450
460 24.79 24.85 24.92 24.98 25.05 25.11 25.18 25.24 25.31 25.37 460
0 | .4 255 255 2563 257 5.7% 258 2589 26.% 2602 47
480 26.03 26. 16 26.22 26.29 26.35 26. 42 26.49 26.55 26.62 26.68 480
490 26.7%5 26. 82 26. 88 26.95 27.01 27.08 27.15 27.2% 27.28 27.34 430
500 27. 41 27.48 27.54 27.61 27.68 27.74 27.81 27.88 27.95 28.01 500
510 28.08 28.15 28.21 28.28 28.35 28.41 28.48 28.55 28.62 28.68 70
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 28.63 29.70 29.77 29.84 29.91 29.97 30.04 530
540 30-11 30.18 30.25 30.32 30.39 30.45 30.52 30.59 30.66 30.73 540
550 30.80 30.87 30.94 3o 31.08 31.14 321 31.28 31.35 31.42 550
560 31.49 31.56 31.63 31.70 31.77 31.84 31.91 31.98 32.09 32.12 560
570 32.19 32.26 32.33 32.40 32.47 32.54 32.61 32.68 32.7% 32.82 570
580 32.89 32.96 33.03 33.10 33.17 33.24 33.32 33.39 33.46 33.53 580
530 33.60 33.67 33.74 33.81 33.88 33.95 34.03 34.10 34.17 34.24 590
600 34.31 800
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Appendix 4 Precautions for Replacing A60MXT with AGOMXTN

The following are the precautions for replacing the AGOMXT with the AGOMXTN.

(1

)

3)

The inter-channe! dielectric withstand voltage of the A6OMXT is 500VDC
(accuracy guarantee 500VDC) while that of the AGOMXTN is 400VDC
(accuracy guarantee 100VDC).

Since the AGOMXTN has the FG2 terminal additionally, part of the wiring must
be changed. Refer to Section 4.7 (2) for details.

Programs created for the AGOMXT can be used unchanged for the AGOMXTN.

Appendix 5 Precautions for Replacing A6OMXR with AGOMXRN

The following are the precautions for replacing the AGOMXR with the AGOMXRN.

(1)

@)

(3)

The inter-channel dielectric withstand voltage of the AGOMXR is 500VDC
(accuracy guarantee 500VDC) while that of the AGOMXRN is 400VDC
(accuracy guarantee 400VDC).

Since the AGOMXRN is provided with the setting pins (the AGOMXR is provided
with the DIP switches) for analog input selection, the setting method differs
between the two models.

Refer to Section 6.1.4 for details.

Programs created for the AGOMXR can be used unchanged for the AGOMXRN.
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Appendix 6 A616TD Dimensions
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Appendix 7 AGOMXT Dimensions -

M3 (0.12) X 0.5 (0.02) X 6 (0.24)
4.2 (0.17) . (Terminal screw)
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Appendix 8 A6OMXTN Dimensions
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Appendix 9 AGOMX/A60MXR Dimensions
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WARRANTY

Please confirm the following product warranty details before starting use.

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 cast via the dealer or Mitsubishi Service Company.
Note that if repairs are required at a site overseas, on a detached island or remote place, expenses to dispatch an
engineer shall be charged for.

[Gratis Warranty Term]
The gratis warranty term of the product shall 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 () 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 precautiors, 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 to not be the responsibility of Mitsubishi or 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 possible after production is discontinued.

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

Center may differ.

4. Exclusion of chance loss and secondary loss from warranty liability

Regardiess of the gratis warranty term, Mitsubishi shall not be liable for compensation to damages caused by any cause
found not to be the responsibility of Mitsubishi, chance losses, lost profits incurred to the user by failures in Mitsubishi
products, damages and secondary damages caused from special reasons regardless of Mitsubishi's expeéctations,
compensation for accidents, and compensation for damages to products other than Mitsubishi products and other duties.

5. Changes in product specifications

The specifications given in the catalogs, manuals or technical documents are subject to chage without prior notice.

6. Product application

(1) In using the Mitsubishi MELSEC programmable logic 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 logic controller device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi general-purpose programmable logic 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 each Japan Railways company or the Department of Defense shall be excluded from
the programmable logic controller applications.

Note that even with these applications, if the user approves that the application is to be limited and a special quality is
not required, application shall be possible.

When considering use in aircraft, medical applications, railways, incineration and fuel devices, manned transport
devices, equipment for recreation and amusement, and safety devices, in which human life or assets could be greatly
affected and for which a particularly high reliability is required fin terms of safety and control system, please consult
with Mitsubishi and discuss the required specifications.
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