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Be sure to read carefully the safety precautions given in data sheet and user’'s manual before operating the module
and follow them.

The precautions explained here only apply to the G3F-TC4A , G4F-TC2A andG6F-TC2A.

For safety precautions on the PLC system, see the GLOFA GM3/4 User’s Manuals, GLOFA GM6 User’s Manuals
or the MASTER-K 1000S/300S/200S User’s Manuals.

A precaution is given with a hazard alert triangular symbol to call your attention, and precautions are represented
as follows according to the degree of hazard.

p
\ . . . .
WARNING I::> 'If'not prowdeq with proper prevention, it can cause death or fatal
injury or considerable loss of property.
CAUTION I::> !f not properly. obgerved, it can cause a hazard situation to result
in severe or slight injury or a loss of property.

However, a precaution followed with A CAUTION can also result in serious conditions.

Both of two symbols indicate that an important content is mentioned, therefore, be sure to observe it.

Keep this manual handy for your quick reference in necessary.

Design Precautions

e A\
A CAUTION ({)
» Do not run I/O signal lines and compensating wires near to high voltage line or g)
power line.
Separate them as 100 mm or more as possible. (§ )
Otherwise, noise can cause module malfunction. (g )
N >




Installation Precautions Wiring Precautions

-

) ' I
ZNE CAUTION ({) ZNE CAUTION {)
» Operate the PLC in the environ- ({ When grounding a FG terminal,
ment conditions given in the > be sute to provide class 3 O/>
general specifications. grounding which is dedicated to
> If operated in other environment ({ the PLC. {
not specified in the general Before the PLC wiring, be sure to
specifications, it can cause an check the rated voltage and ter-
electric shock, a fire, malfunction ({ minal arrangement for the mod- ({
or ?jaﬁnage or degradation of the hl‘”e ag?f observe them corre%ﬂy_h
module a different power, not of the
» Make sure the module fixing {) rated voltage, is applied or {)
projections is inserted into the wrong wiring is provided, it can
module fixing hole and fixed. cause a fire or disorder of the
» Improper installation of the mod- ({ > nodule. ({ >
ule can cause ma|functi0n, dis- Drive the'terminal SCrews flrmly
order or falling. (( > ItfO Itggsg?yfmgr(ijv?rqquﬁ' can cause ({ >
short circuit, a fire or malfunc-
({ tion.
Be careful that any foreign matter g >
like wire scraps should not enter
({) into the module.
It can cause a fire, disorder or {)
Y malfunction. 4
Test Run and Maintenance
Precautions
4 A e N\
/ \, WARNING {) / \, CAUTION ()
» Do not contact the terminals > Do not separate the module from { >
\I/vhile the powerlifs applied. the printed circuit board(PCB), or
t can cause malfunction. do not remodel the module.
» When cleaning or driving a termi- ({> They can cause disorder, mal- ({ )
nal screw, perform them after the function, and damage of the
, e festeenmedof, P Tee o2 o gomaning O )
Wi whi en mounting or dismounting
power is applied, which can ({ ) the module, perform them after ({ >
cause disorder or malfunction. the power has been turned off.
{) Do not perform works while the {)
power is applied, which can
({ ) cause disorder or malfunction. ({ )
\ y N >

Waste Disposal Precautions
A CAUTION

» When disposing the module, do it as an industrial waste.
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Chapter 1. INTRODUCTION

Chapter 1. INTRODUCTION

This manual is a learning and reference guide for the G3F-TC4A , G4F-TC2A and G6F-TC2A. The G3F-TC4Ais a
thermocouple input module used with the CPU of GLOFA GM1/2/3 series and MASTER-K 1000S series .The
G4F-TC2A is used with the CPU of GM4 series and K300S series The G6F-TC2A is used with the CPU of GM6
series and K200S series. Hereafter, the three modules called thermocouple input module. The thermocouple input
module converts a temperature input by a thermocouple (Type K, J, E, T, B, R or S) into a signed 16-bit digital

binary data and outputs it.

1.1 Features

Conversion from the temperature value into the
value used in the PLC

G3F—TC4A GM3—CPUA
©)
Temperature (D CHO <:>
Data :: > H
(°C) C(C) ; EXChange of Detected
: data temperature
CHF value

Buffer memory
temperature
conversion value

1) Ambient temperature of the thermocouple makes its thermoelectromotive force change
The temperature conversion value of a temperature data is stored in the internal memory
of the thermocouple input module

@ The PLC CPU reads the tenperature conversion value stored in the internal memory of the thermocouple
input module

_ R

» The thermocouple input module has following features.

1) With direct connection of one of seven types of thermocouple to the thermocouple input module, a
temperature data (°C) can be converted into a digital value to be processed in the PLC

2) The temperature data (°C) input can be processed to one digit after the point as a digital value.

3) 16 point (G3F-TC4A) or 4-point (G4F-TC2A/G6F-TC2A) of thermocouple can be connected to one module.

)

)
4) Disconnection and Out-of-range detection function for every channel are included
5) The thermocouples in accordance with five specifications (KS, JIS, ANSI, DIN, BS) are available.
)

6) The temperature sensor loaded onto terminal block performs automatic reference junction compensation.
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Chapter 1. INTRODUCTION
1.2 Glossary
1.21  A-Analog Value
=
T|||||||||||||||I|||| T||||||||||||||||||||
—> time —> time
[Fig.1.1] Analog Value [Fig.1.2] Digital Value
Continuous changeable quantity such as voltage, current, temperature, velocity, pressures and flux is
called an analog quantity. For example, temperature changes continuously with time as shown in Fig.
1.1. The PLC can process that continuous changeable temperature by use of the thermocouple input
module.
1.2.2 D - Digital Value

In the Fig.1.2, the number of man can be counted as 0, 1, 2 and 3. A discontinuous changeable
quantity as such is called a digital quantity. On and Off signals can be denoted as a digital value 0 and

1, respectively.

=50 An analog quantity cannot be directly input to the

AD (Digial DiA " :
Conversion E> pmcegsing) E:> Conversion CPU module for digital processing. Therefore, an
@ analog value should be converted into a digital

Anal
_200~_n1328?)°c 0611'8%/ value to be input to the CPU module. In addition,
400~1800°C . L

0~1750C 4~2%rmA for external output of an analog quantity, a digital

quantity of the CPU module should be converted

[Fig. 1.3] Processing in the PLC into an analog quantity.
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Chapter 1.

INTRODUCTION

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

Compensating Wire

This means a wire used to compensate error (temperature change) by the distance between terminal
of an input thermocouple and input terminal of a thermocouple input module. This has the
thermoelectromotive force characteristics between the two terminals under the temperature of 90 to

150 °C or less.

Thermocouple

If two different metals are joined and two different temperatures are applied to the two junctions, the
temperature difference generates a thermoelectromotive force between them and thermal current flows.
This effect called thermoelectric effect. Thermocouple is a temperature sensor using thermoelectric
effect. The magnitude of a thermoelectric force is determined by the type of junction metals and
temperature difference between two junctions, and the shape and dimensions of metals and

intermediate temperature change do not influence it.

Temperature Conversion Characteristics

The thermoelectromotive force to a temperature of a thermocouple has non-linear characteristics,
therefore, linear processing should be applied to a A/D conversion digital value and it will be output as

a detected temperature value.

Burn-out Detection

If a connected thermocouple or compensating wire has disconnection in some part of them, the internal
burn out circuit measures an out of range-voltage and then the thermocouple input module detects the

disconnection.

Reference Junction Compensation (RJC)

As the thermoelectromotive force table of various specifications has 0°C as its reference, the
difference between the present temperature at measuring point (input terminal) and the reference

temperature (0°C) should be compensated.

1-3



Chapter2 SPECIFICATIONS

Chapter 2. SPECIFICATIONS

| 21 General Specifications

Table 2.1 shows general specifications of the GLOFA GM series and MASTER-K series.

No Items Specifications Standard
1 Operating ambient 0~55C
temperature
2 Storage ambient 25~70°C
temperature
3 Operatlng ?mb'e”t 5~95%RH, non-condensing
humidity
Storage ambient  OR0 .
4 humidity 5~95%RH,  non-condensing
Occasional vibration
Frequency Acceleration Amplitude Sweep
10< f~ 57 Hz - 0.075 mm
5 Vibration S7 = f 150Hz | 98 w {1G}] 10times in | |EG 51131-2
Continuos vibration each direc-
Frequency Acceleration Amplitude tion for
10< f/ 57 Hz - 0.035 mm XY,z
57< < 150Hz | 4.9 mg {0.5G} -
“Maximum shock acceleration: 147 mws* {15G}
6 Shocks *Duration time :11 ms IEC 61131-2
“Pulse wave: half sine wave pulse( 3 times in each of X, Y and Z directions )
Square wave impulse noise + 1,500V Stg(n;(;ir q
Electrostatic discharge Voltage :4 kV(contact discharge) :Eg 16010103_1:2
Radiated electromagnetic field 27 ~ 500 MHz, 10 V/m llEEg 16 35314%
7| Noiseimmunity Digital | Digital /0
. I/0s | (Ue<24V)
Fast transient burst noise ngsglty ﬁ:lo%%\?éesr (Ue | Analog l/Os | IEC 61131-2
> communica- | IEC1000-4-4
24V) tion 1/0s
Voltage 2kV 1kV 0.25kV
8 Operating Free from corrosive gases and excessive dust
atmosphere
9 Altitude for use Up to 2,000m
10 Pollution degree 2 or lower
11 Cooling method Self-cooling

[Table 2.1 ] General specifications

1) IEC(International Electrotechnical Commission)

: The international civilian organization which produces standards for electrical and electronics industry.

2) Pollution degree

. Itindicates a standard of operating ambient pollution level.
The pollution degree 2 means the condition in which normally, only non-conductive pollution occurs.
Occasionally, however, a temporary conductivity caused by condensation shall be expected.

2-1




Chapter2 SPECIFICATIONS

2.2 Performance Specifications

Table 2.2 shows performance specifications of the thermocouple input module.

Specifications
ftem G3F-TC4A G4F-TC2A G6F-TC2A
Connectable
Type K, J, E, T, B, R or S thermocouple
thermocouple

Digital output

Digital conversion value : 0 to 16,000
Temperature conversion value :
(thermocouple measuring temperature rangex 10)

Thermo- DIN BS Measuring Measuring
ek Spec Spec temp. range(°C) voltage
type pec. pec. p-rang range(uV)
K NiCr-Ni NiCr-NiAl -200.0 ~1200.0 | -5981~48828
_ J - Pe-CuNi -200.0 ~800.0 | -7890~45498
Temperature input range E - NiC-CuNi | -150.0~600.0 | -7297~45085
T Cu-CuNi -200.0 ~400.0 | -5602~20869
B PtRh30-PtRh6 | 400.0 ~1800.0 | 786~13585
R - PtRh13-Pt 0.0 ~1750.0 0~21006
S PtRh-Pt PtRh10-Pt 0.0 ~1750.0 0~18612
Reference junction com- , ,
Automatic compensation

pensation

Burn-out detection

Every channel has detected.

Accuracy

+[ Full scale x 0.3 % + 1°C (Reference junction compensation tolerance)]

Maximum conversion

50 ms per channel

speed
Number of temperature 16 channels per
, P P 4 channels per module | 4 channels per module
input channel module

Insulation method

Photo-coupler insulation between the input terminal and the PLC power supply
(non-insulation between channels)

Connection terminal block | 38-point terminal block | 20-Point terminal block | 18-point terminal block
+5V: 100 mA
Internal current
) +5V : 450 mA +5V : 450 mA +15V: 40 mA
consumption
-15V : 20 mA
Weight 640 g 360 g 170 ¢

[Fig. 2.2] Performance Specifications
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Chapter2 SPECIFICATIONS

2.3 Names of Parts and Functions

The following gives names of parts :

231 G3F-TC4A

The following gives the names and functions of each part of the G3F-TC4A.

G3F—TC4A
Oy rn «——@
= @

T

@ N 3
+ 4 N

il [+
"

ol [,
+ 9

il | I
+ 11

CHEl | | |
+ 13
+ 15

CH— 16
+

il [ =
+ 19

CHHL _ —

chB [, -
+ 23

cil [ || ,,
+ 25

CHEY | |l
+ 27

CHBI L |{ ,,
+ 29

cHM [ |f ., =
+ 31

cilll [, FH
+

CH_ u _3'14
+

ol [ [
— 37

FG 38

B R S K

verve | | €D

No Contents
RUN LED
@) | Itdisplays the operating status of G3F-TC4A
® On : Normal Operation
®  Flickering: Error occurred (For details, refer to
Troubleshooting Sec-
tion 9.1)
® Off : 5 VDC disconnection or the G3F-TC4A
module H/W error
(@ | Reference junction com-

pensation device

Reference junction compensation for type K, J, E, T, R or S.
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232

233

G4F-TC2A

The following gives the names and functions of each part of the G4F-TC2A.

G4F—TC2A

RUN

> |

(@]

e o

L]
[s]z]s[=]s [z ][]~

[ !

G6F-TC2A

@ -

No

Contents

RUN LED |

It displays the operating status of G4F-TC2A

® On : Normal Operation

®  Flickering: Error occurred (For details, refer to
Troubleshooting Sec-
tion 9.1)

: 5 VDC disconnection or

the G4F-TC2A module H/W error

® Off

Reference junction com-
pensation device

Reference junction compensation for type K, J, E, T, R or S.

The following gives the names and functions of each part of the G6F-TC2A.

RUN 4_—®

G6F-TC2A

GBF-TC2A

No Contents
RUN LED
@) | Itdisplays the operating status of GBF-TC2A
® On : Normal Operation
®  Flickering: Error occurred (For details, refer to
Troubleshooting Sec-
tion 9.1)
® Off : 5 VDC disconnection or
the G6F-TC2A module H/W error
@ | Reference junction com-

pensation device

Reference junction compensation for type K, J, E, T, R or S.

2-4




Chapter2 SPECIFICATIONS

| 2.4 1/0 Conversion Characteristics

The temperature that the thermocouple detected is input to each channel as a thermoelectromotive force.
Every channel is scanned at every measuring cycle and each input voltage is output as a temperature
conversion value through A/D conversion.

241 Temperature Conversion Characteristics

The thermocouple input module performs A/D conversion of the non-linear characteristic thermo-
couple input value and outputs the linear-processed temperature conversion value.

The following Fig. 2.1 shows an example of characteristics of the temperature conversion value to
the thermocouple input value.

4 I
7
&’ 4——— Characteristics between linearized
6000 / temperature and thermoelectromotive force
(600C) 7
J/
//
/' 4———————————— Characteristics between real temperature
! and thermoelectromotive force
r/’
e
//
,/' Used thermocouple : Type K
Temperature P Temperature of terminal block : 0 C
conversion -7
value . P
//.
/'/
-~ -
0 A~
-~ 0

- Thermoelectromotive force e 24902[ m \/]

e y

[Fig. 2.1] Temperature conversion characteristics

2.4.2 Conversion Speed

The conversion speed of the thermocouple input module is 50 ms per channel and its processing is
processed sequentially, that is, one channel is processed and then another channel is processed.

Measuring cycle =50 msx (the number of conversion enabled channels)

Example) When 10 channels are used in the G3F-TC4A
Measuring cycle = 50 msx 10 = 500 ms
That is, at every interval of 500ms, every thermocouple input value of every channel is
A/D converted and output as a temperature conversion value

|<———————>5 Oms
1 channel used _J_L ~|
CHO CHO
10 channel used P 500ms o
[~ 7
1st channel 2nd channel 3rd channel 10th channel 1st channel
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24.3 Accuracy

The accuracy of the thermocouple input module is within £0.3 % of all of the measuring tempera-
ture range and error (+1°C) from reference junction compensation is added.
Example) When a thermocouple type K is used, the detected temperature values to temperatures
-200°C, 500°C and 1200°C are as below.
« Overall measuring temperature range of the K type: 1400°C (-200.0°C to 1200.0°C)
« Accuracy of the K type: 1400°Cx £0.003 = £4.2°C
« Accuracy including the error of reference junction compensation : 4.2 + 1 =+5.2°C
« Temperature conversionrange : -205.2 °C to - 194.8 °C when -200°C
494.8°C to 505.2°C when 500°C
1294.8°C to 1205.2°C when 1200°C

2.4.4 Burn-out Detection

This function detects disconnection of the thermocouple or compensating wire connected to the
thermocouple input module. As shown in the Fig. 2.2, if disconnection occurs in the thermocouple
or compensating wire the internal disconnection detection circuit measures an out-of-range voltage

and occurs disconnection error codes. Disconnection detection function is automatically performed
on every channel.

4 )
Thermocouple
input modue Disconnection
+
CHE [-
.
. Disconnection
}
LT
+
CHE[-]
Compensating wire Thermocople
\ J
Disconnection detection area

[Fig. 2.2] Disconnection Detection Area
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2.4.5 Displaying Temperature Conversion Value

The detected temperature value converted into through sampling processing of a thermocouple in-
put value times by ten and that is displayed as a digital value, which is called temperature conver-
sion value.

[Example] When a real temperature is 100.5°C
» Detected temperature value . 1005
( Digital value stored in the output variable TEMP of the reading function block.
Digital value stored in the internal memory)

2.4.6 Displaying Digital Value

The thermocouple input module gives a digital value which has been calculated from a temperature
value to be suitable for process control of the PID control module. This value can be used as an in-
put value (Process Value) in the PID control module.

C;T;;”:;pe Type K Type J Type E Type T Type B Type R Type S
Overall 14000 10000 7500 6000 14000 17500 17500
) (-2000 (-2000 (-1500 (-2000 (4000 © ©
measuring
temp. range to to to to to to to
12000) 8000) 6000) 4000) 18000) 17500 17500)
Minimum
measuring -2000 -2000 -1500 -2000 4000 0 0
temperature
16000
Digital value = (temperature conversion value — minimum measuring temperature)

Overall measuring
temperature range

[Example 1] Digital value when a real temperature is 400°C of thermocouple type J.

16000

Digital value = (-
g 10000 [4000-(-2000)]

= 9600

[Example 2] Digital value when a real temperature is 700°C of thermocouple type K.

16000
Digital value = [7000-(-2000)]
14000

= 10285.71428571 (round off at first digit of fraction)

= 10268
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Chapter 3. INSTALLATION AND WIRING

3.1 Installation

3141

3.1.2

Installation Ambience

This module has high reliability regardless of its installation ambience. But be sure to check the
following for system in higher reliability and stability.

1) Ambience Requirements
Avoid installing this module in locations, which are subjected or exposed to:

- Water leakage and dust a large amount of dust, powder and other conductive power, oil mist, salt, of
organic solvent exists.

- Mechanical vibrations of impacts are transmitted directly to the module body.

- Direct sunlight.

- Dew condensation due to sudden temperature change.

- High or low temperatures (outside the range of 0 to 55 °C)

2) Installing and Wiring.

- During wiring or other work do not allow any wire scraps to enter into it.

- Install it on locations that are convenient for operation.

- Make sure that it is not located near high voltage equipment located..

- Make sure that the distance from the walls of duct and external equipment be 50 mm or more.
- Be sure to be grounded to locations that have good ambient noise immunity.

Handling Precautions

»  From unpacking to installing the thermocouple input module, be sure to check the following:

1) Do not drop it off, and make sure that strong impacts should not be applied.

2) Do not dismount printed circuit boards from the case. It can cause malfunctions.

3) During wiring, be sure to check any foreign matter like wire scraps should not enter into the upper
side of the module, and in the event that foreign matter entered into it, always eliminate it.

4) Be sure to disconnect electrical power before mounting or dismounting the module.
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3.2 Wiring

3.21  Wiring Precautions

1) Be sure to use compensating wire for sensor input wire and connect shield wire to the terminal FG
and ground.

2) Be sure to separate the external input signal of the temperature conversion module from an
alternating current so that surge or induction noise generated from the alternating current could not
effect.

3) When wiring, locating this unit too near from high temperature generating devices or materials or
contacting it with the material like oil can cause short-circuit and occur damage or disorder.

4) When wiring to the terminal block, wiring with high-pressure wire or power supply wire can cause
flow inhibition and cause disorder or malfunction.

3.2.2 Wiring Example

A wiring example of the thermocouple input module is given below.

Thermocople input module

Compensating wire
pensaing cH

< A s O s PV >

Compensating wire CH
- 1
f 3 + Disconnectiof 5 O\
( ( ) _ detection E O\

N

*1

FG

*2

(1 » Use compensating wire as cable.

(2 P Connect shield wire part of compensating wire to the terminal FG and ground.
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Chapter 4. FUNCTION BLOCKS

The followings explain the function blocks for the thermocouple input module used on the GMWIN
The types of function block are given here.

No G3F-TC4A G4F-TC2A GBF-TC2A Function
Local Remote Local Remote Local Remote
1 | TC4INI | TCR4INI | TC2INI | TCR2INI | TC2INI | TCR62INI Module Initialization

Reading the temperature

2 | TC4ARD | TCR4RD TC2ARD TCR2RD TC2ARD | TCR62RD conversion value
(Array type)

Reading the temperature

3 | TC4RD - TC2RD - TC2RD - conversion value
(Single type)

| 4.1 Insertion of the Function Blocks for the Thermocouple Input Module on the GMWIN. |

Function blocks can be registered with the following procedure while the GMWIN is running.
Insertion of the function blocks is only possible when a project is open.

| Project (P) Selection

A

| Library Insert (1)

A
GSF-TC4A vvvvvvvvvvvvvvvvvvv Inserting local
1. Special. 3fb function block
« TC4INI
* TC4ARD
« TC4RD :
,,,,,,,,,,,,,,,,,,, Inserting GM3 remote
2. Remote3.3fb function block
« TCR4INI
* TCR4RD .
3. Remoted 3 e Inser_tlng GM4 remote
« TCR2INI function block _]Eil e
* TCR2RD ":‘:” _l‘- oo B
| -
-
5=
e
\ i
G4F'TC2A ................... Inserting local
1. Special. 4fb function block | =]
« TC2INI Fieciore [T *| o ]
* TC2ARD
* TC2RD -
,,,,,,,,,,,,,,,,,,, Inserting GM4 remote
2. Remoted.4fb function block
*TCR2INI
e TCR2RD .
3.Remote3.4fb e Lnse[.tlngblGle remote
« TCRAINI unction blocl
* TCR4RD
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| 4.2 Local Function Block

4.2.1 Module Initialization (G3F-TC4A: TC4INI, G4F-TC2A/G6F-TC2A:TC2INI)

Module initialization function block specifies thermocouple input module base location, slot location,
run channel enable/disable and the type of thermocouple for use in program.

Function " Data e
Block /10 | Variable Type Description
G3F—TC4A I Function block execution request area
REQ BOOL - Used to request an execution of the initialization function block
TCAIN - If the conditions connected with this area are established and “0” changes into “1”
drea  ponef while program is running, the initialization function block is executed
qBASE STAT| Base location No.
BASE USINT - Used to write the base No. where the thermocouple input module is mounted.
qsotr ATt - Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3), GM6
series(0-1)
4 cH
Slot location No.
4 Tvee sLot USINT - Used to write the slot No. where the thermocouple input module is mounted.
- Setting range: 0~7
CH BOOL Used channel enable/disable specification
[ﬁg{ea}’] - Used to enable or disable a channel for run.
- Specify “1” for enabling, and “0” for disabling
Specifying the type of the sensor to be connected
Input specification No. | Sensortype | Temperature range
0 K -200.0 to 1200.0°C
1 J -200.0 to 800.0°C
N 2 E 150.010 600.0°C
[Array]
“Note 1 3 T -200.0 t0 400.0°C
GAF-TC2A/ 4 B 400.0 to 1800.0°C
G6F-TC2A 010 1800.
5 R 0.0t0 1750.0 °C
TC2NI 6 S 0.0 to 1750.0°C
1re@  oonef
1% ST 0 Function block finished execution status
dsor ncth DONE BOOL - “1” is output when the initialization function block is finished with no error and
“1” remains until next execution. If an error occur, ‘0" is displayed and the
o operation enters into the stop state.
I e Error status indication area
STAT USINT - Used to output the error No. when it occurs during initialization function block
execution.
- For description of errors, refer to the Section 4.4
ACT BOOL Run channel status indication area
[ﬁg{ea}’] - After the initialization function block is finished with no error, “1” is output if the
channel is in normal state. But “0” is output for the disabled channels.

[Note 1 [Array]
: The numbers of Array are 16 in G3F-TC4A, 4 in G4F-TC2A/G6F-TC2A.
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422 Module Reading (Array type) (G3F-TC4A : TCAARD, GAF-TC2A/G6F-TC2A : TC2ARD)

The Array type module reading function block executes all channels of the thermocouple input module
in batch processing. If a channel is enabled then the function block outputs the temperature conversion
value to the output value TEMP.

F;Ir‘\, (;tll(on IO | Variable %a;: Description
| Function block execution request area
G3F—TC4A REQ BOOL - Used to request an execution of the reading function block
- If the conditions connected with this area are established while the program is
TC4ARD running and “0” changes into “1”, the reading function block is executed.
4ReQ  DONE[ Base location No.
BASE USINT - Used to write the base No. where the thermocouple input module is mounted.
1BASE STATH - Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3), GM6
series(0-1)
qstor  actf Slot location No.
SLOT USINT - Used to write the slot No. where the thermocouple input module is mounted.
qci Am} - Setting range: 0~7
BOOL Run channel enable/disable specification
AM_F CH [Array] - Used to enable or disable a channel for run.
CooE *Note 1 - Specify “1” for enabling, and “0” for disabling
TEMP I | O Function block finished execution status
DONE BOOL - “1” is output when the reading function block is finished with no error and  “1”
ScALf remains until next execution. If an error occur, ‘0’ is displayed and the operation
enters into the stop state.
USINT Error status indication area . . . .
STAT - Used to output the error No. when it occurs during reading function block
execution.
- For description of errors, refer to Section 4.4
BOOL Run channel status indication area
ACT [Array] - After the reading function block is finished with no error, “1” is output if the
*Note 1 channel is in normal state. But “0” is output for the disabled channels.
BOOL Run channel error indication area
gg?;g;ﬁ/ ALM [ﬁgtrea}/] -“1” is outputted when error occurs for each run channel.
TC2ATD Run channel error gode area .
-Outputs the following code for each channel coded if error occurred.
e ooner ALM_ | USINT 0: Normal
CODE P’:\rtra}/] 16: Disconnection detected
BASE STATE oe 17:  Out-of-the-measuring-range error
18: Reference junction compensation device error
sor AcTE Temperature conversion value output area
- The CPU module reads the temperature conversion value of the corresponding
e AMEP INT channel from the thermocouple input module and outputs it to this area.
an b TEMP [Array] - The temperature conversion value of each channel is 10 times than the real
CODE *Note 1 temperature value.
L - (Example: Temperature conversion value 1234 - Real temperature value
TEMP
123.4°C)
scaLk Digital conversion value output area
- The CPU module reads the digital conversion value of the corresponding channel
from the thermocouple input module and outputs it to this area.
- The temperature conversion value of each channel within its measuring
temperature range is converted into a digital value within 0 to 16000 and it is
outputted to this area.
INT - The Value read from the output variable SCAL.
SCAL [Array] 16000 .
“Note 1 % (Temperature conversion value —
Overall measuring Minimum measuring temperature)
temperature range
- The output value through digital conversion can be used as a PV of the PID
control module.

| [Note 1: The numbers of Array are 16 in G3F-TC4A, 4 in G4F-TC2A/G6F-TC2A.
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4.2.3 Module Reading (Stand-alone type)

The stand-alone type module reading function block outputs the temperature conversion value to which
each channel of the thermocouple input module is set to output variable TEMP.

FuBrligillc: n /0 | Variable 'II?;;Z Description
| Function block execution request area

G3F—TC4A - Used to request an execution of the conversion value reading function

block
TC4RD REQ BOOL | . If the conditions connected with this area are established and “0”

REQ  DONEL changes into “1” while the program is running, the reading function block
is executed.

BASE STATF Base location No.

- Used to write the base No. where the thermocouple input module is

qstoT AP BASE USINT mounted.

- Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3)

¢4 MR GM6 series(0-1)
sl Slot location Np. . .
sLOT USINT | - Used to write the slot No. where the thermocouple input module is
mounted.
- Setting range: 0~7
USINT | Specifying the use channel.
CH Setting range : 0 to 15 (G4F-TC2A/G6F-TC2A: 0 to 3)
GAF-TC2A/ 0 Function block finished execution status
GOF-TC2A DONE BOOL “1” is output when the reading function block is finished without error
TC2RD and “1” remains until next execution. If an error occur, ‘0’ is output and
e ponel the operation enters into the stop state.
USINT Error status indication area . ' ' .
dpase sratk STAT - Used tq output the error No. when it occurs during reading function block
execution.
dsior amb - For description of errors, refer to the Section 4.4
ALM BOOL | Run channel error indication area
ot EME - "1”is output when error occurs for corresponding run channel.
Temperature conversion value output area
SCALT - The CPU module reads the temperature conversion value of the
corresponding channel from the thermocouple-input module and
outputs it to this area.
TEMP INT - The temperature conversion value of corresponding channel is 10 times
than the real temperature value.
(Example: Temperature conversion value 1234 -, Real temperature
value 123.4°C)

Digital conversion value output area

- The CPU module reads the digital conversion value of the corresponding

channel from the thermocouple input module and outputs it to this area.

- The temperature conversion value of corresponding channel within its measuring
temperature range is converted into a digital value within 0 to 16000 and it is
outputted to this area.

SCAL INT - The Value read from the output variable SCAL.
16000
% (Temperature conversion value —
Overall measuring Minimum measuring temperature)
temperature range

- The output value through digital conversion can be used as a PV of the PID control

module.
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4.3 Remote Function Block

4.3.1 Module Initialization (G3F-TC4A : TCR4INI, G4F-TC2A :TCR2INI,G6F-TC2A :TCR62INI)

The module initialization function block specifies, for use in the program, the local communications
module slot location No. of the thermocouple input module, and the station No., base No. and slot
location No. of the communications module loaded in remote 1/O station. And it specifies used
channels and the type of the thermocouple.

Funcion | 1o | Variable ?;;Z Description
| Function block execution request area
G3F-TC2A - Used to request an execution of the writing function block
REQ BOOL | - If the conditions connected with this area are es(tablished whil)e the
TCRAINI program is running and ‘0" changes into “1” , the
| NDR [ initiglization functiongblock is executeg. J_
NET Location No. of the slot where the local communication module to which
- "y NG USINT | the function block will be sent is mounted.
- Setting range: 0~ 7
T T STN Station No. of the communication module mounted in the remote 170
me AT 0 USINT | station.
7] -Setting range: 0 ~ 63
Jsor Base location No.
- Used to write the base No. where the thermocouple input module is
— cH BASE USINT mounted.
e - Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3)
GM6 series(0-1)
Slot location No.
G4F-TC2A SLOT USINT | - erwsoel?ntfaod write the slot No. where the thermocouple input module is
TCR2IN| - Setting range: 0~7
—|REQ NDR BOOL | Used channel enable/disable specification
CH [Array] | - Used to enable or disable a channel for run.
- ER *Note 1 - Specify “1” for enabling, and “0” for disabling
Specifying the type of used sensor
N ﬁg* STAT 1= - Used to specify the type of sensor used at each channel
Jdepge AT F Input specification No. | Sensortype | Temperature range
0 K -200.0 to 1200.0°C
— Lot USINT 1 J -200.0 to 800.0°C
1y TYPE [Array] 2 E -150.0 to 600.0°C
“Note 1 3 T -200.0 to 400.0°C
e 4 B 400.0 to 1800.0°C
5 R 0.0t0 1750.0 °C
G6F'TC2A 6 S 0.0 to 1750.0°C
— 0 “1” when the function block is finished without error. “1” remains during the
ARG NDR F NDR BOOL scan where the execution condition is being satisfied and it changes into
“0” at the next scan.
HNET_ EmR | Error information indication area
NO - If error occurs during initialization function block execution “1” is
ST STAT | ERR BOOL outputted and the module enter into the stop state. “1” remains during
NO the scan where the execution condition is being satisfied and it changes
Honse AT into “0” at the next scan.
USINT Error status indication area . _ _ .
= sLor STAT - Used to output the error No. when it occurs during reading function block
o execution.
- For description of errors, refer to the Section 4.4
- vee BOOL Run channel status indicationarea . _
ACT - After the initialization function block is finished without error, “1” is output
[Aray] | if the channel is in normal state. But ‘0" is output for the disabled
Note 1 channels.

| *Note 1: The numbers of Array are 16 in G3F-TC4A, 4 in GAF-TC2A/G6F-TC2A.
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4.3.2 Module Reading (G3F-TC4A: TCR4RD, G4F-TC2A: TCR2RD, G6F-TC2A : TCR62RD)

The module reading function block processes all channels of the thermocouple input module in batch.
The enabled channel outputs the temperature conversion value to the output variable TEMP.

F“B';ggl?n g Variable 'II?;;Z Description
| Function block execution request area
- Used to request an execution of the reading function block
G3F-TC4A REQ BOOL | - If the conditions connected with this area are astablished while the program
is running and “0” changes into “1"( & ), the module initialization
TCRAINI function block is executed.
-|REQ NOR - NET Location No. of the slot where the local communication module to which the
NO USINT | function block will be sent is mounted.
N ER T - Setting range: 0 ~ 7
No ST NO | USINT Station No. of the communication module mounted in the remote 1/O station.
dst st - -Setting range: 0 ~ 63
NO Base module location No.
i ACT | - Used to write the base No. where the thermocouple input module is mounted.
BASE BASE USINT . ) ) : !
- Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3)
st GM6 series(0-1)
Slot location No.
- cH SLOT USINT | - Used to write the slot No. where the thermocouple input module is mounted.
- Setting range: 0~7
- TYPE BOOL | Used channel enable/disable specification
CH [Array] | - Used to enable or disable a channel for run.
- Specify “1” for enabling, and “0” for disabling
0 “1” when the function block is finished without error. “1” remains during the
G4F-TC2A NDR Note1 | scan where the execution condition is being satisfied and changes into “0” at
BOOL | nextscan.
TeR2INI Error information indication area
- ReQ NOR + If error occurs during initialization function block execution “1” is outputted
ERR BOOL and the module enter into the stop state. “1” remains during the scan where
et e L the execution condition is being satisfied and it changes into “0” at the next
NO scan.
Error status indication area
7 ﬁg- STAT - USINT | " Used 1o output the error No. when it occurs during reading function block
AT STAT execution.
-] BASE i - For description of errors, refer to Section 4.4
BOOL | Run channel status indication area
7 swor ACT [Array] | - After the initialization function block is finished with no error, “1” is output if
de *Note 1 the channel is in normal state. But “0” is output for the disabled channels.
BOOL | Run channel error indication area
rvee ALM [Array] | -“1"is outputted when error occurs for each run channel.
*Note 1
Run channel error code area
USINT -Outputs the following code for each channel coded if error occurred.
ALM_ [Array] 0:  Normal
G6F-TC2A CODE Note 1y 16: Disconnection detected
17:  Out-of-the-measuring-range error
18: Reference junction compensation device error
TCRE2INI Temperature conversion value output area
L - The CPU module reads the temperature conversion value of the
INT corresponding channel from the thermocouple-input module and outputs it
-{NET_ ERR TEMP [Array] to this area.
NO “Not 1y - The temperature conversion value of each channel is 10 times than the real
dst sk ote temperature value.
NO - (Example: Temperature conversion value 1234 — Real temperature value
doe Mot 123.4°C)
Digital conversion value output area
- sLot - The CPU module reads the digital conversion value of the corresponding
channel from the thermocouple-input module and outputs it to this area.
4 4 - The temperature conversion value of each channel within its measuring
temperature range is converted into a digital value within 0 to 16000 and it
- TYPE is outputted to this area.
INT - The Value read from the output variable SCAL.
SCAL [Array] 16000
“Note 1 (Temperature conversion value —
Overall measuring Minimum measuring temperature)
temperature range
- The output value through digital conversion can be used as a PV of the PID
control module.
*Note 1: The numbers of Array are 16 in G3F-TC4A, 4 in G4F-TC2A/G6F-TC2A.
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4.4 Errors Indicated During Execution of Function Block

4.41 Errors Indicated by the Output Variable, STAT
Errors indicated the output variable, STAT and their corrective actions are explained.
Function
g Block
E 5 Description oo Reading Corrective Action
» 22| z|2 2
=N Z(3R
0 < |_Normal run status O 0| O O
1 3 Base location No. outside the settingrange | O | O O | Adjustit within the setting range
9 gg;ae Ctcorrespondmg base unit hardware o | ol o | Contacta service station
: : : Specify correctly the slot No. where the PID
3 Slot location No. outside the setting range O |0l O control module is mounted .
4 The specified slot has no thermocouple Mount thermocouple input module on the
input module O | O| O | specified slot.
5 A module other than thermocouple input olol o Mount thermocouple input module on the
module is loaded on. specified slot.
6 Channel No. outside the setting range O [ O] O | Specify correctly the run channel.
7 gg;aer(r:rt]ocouple input - madule hardware O | O| O | Contact a service station.
8 gg;aer(r:rt]ocouple input  module - memory O | O] O | Contact a service station.
9 The run channel was not specified in the o lol o Specify correctly run channels in the
Initialization function block. initialization function block.
Disconnection detected at one or more of
10 the use channels, or temperature outside | O | O| O | See Section 9.2.4
the range.
A disconnection of thermocouple or . ; :
16 compensating wire was detected attheuse | O | O| O Fix the discannetion of the thermocouple or
channels compensating wire.
Check the specification of used
17 &(l)tuttﬁgf[jtgeeérgﬂgﬁr:glrgperature was detected O | O] O | thermocouple, and then use a temperature
within the defined range.
18 Reference junction compensation device 0 lol o Check the connection of the reference
connection defect junction compensation device.
128 | o | Remote communications module HW | ' See Remote communications module User’s
‘g defect Manual
129 S Base location No. outside the settingrange | O | O Adjust it within the setting range
: ; ; Specify correctly the slot No. where
131 Slot location No. outside the setting range O |0 thermocouple input module is mounted.
133 A module other than thermocouple input olo Mount thermocouple input module on the
module is Ioadedl on. specified slot.
135 gg;aer(r:rt]ocouple input module  hardware O | O| O | Contact a service station.
136 gg;aer(r:rt]ocouple input  module  memory O|O Contact a service station.
137 The run channel was not specified in the 0l o Specify correctly run channels in the
initialization function block. initialization function block.
Disconnection detected at one or more of -
138 the use channels, or temperature outside | O | O See the Section 9.2.4
the range.

4.4.2 Errors indicated by the output variable, ALM_CODE in the array type temperature conversion

value reading function block.
(G3F-TC4A : TC4ARD, TCR4RD. G4F-TC2A : TC2ARD, TCR2RD G6F-TC2A : TC2ARD, TCR62RD)
ALM_CODE No. Description Corrective Action
Normal run status 0

Disconnection of the thermocouple
compensating wire

or

Fix the disconnection between the thermocouple input module and

the thermocouple

Out-of-the range temperature

Specify correctly the type of the thermocouple or use the

temperature within defined range.

connection defect

Reference junction compensation device

Check the connection of the reference junction compensation

device.
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Chapter 5.  PROGRAMMING

5.1

A program for Converting a Detected Temperature Value(°C) into Fahrenheit(°F)
and Outputting as a BCD Value

1) System Configuration

GM3—| GM3 —| G3I—- [G3F— |G3Q—|G3Q—|G3Q -
PA1A | CPUA | D24A | TCAA |RY4A |RY2A [RY4A

CHO

%Q0.4.0~%Q0.4.19 BCD digital display

IE E ‘ E E E E)isp'laytheFahrenh

temperature value
The lamp turns on if the Fahrenheit temperature value is negative.
Thermocouple
input module O—'—— %Q0.3.0
initial setting ). 3.
%10.0.0 The lamp turns on if disconnection occurs
%Q0.3.1

The lamp turns on if the temperature conversion value is negative.

Thermocouple  type K

%Q0.3.2 BGD digital display

l E ‘ B l E i E l E JD'SPhythetemperature
%Q0.2.0~%Q0.2.18

conversion value

2) Initial settings
(1) Specifying the used channel: channel 0
(2) Specifying the type of the thermocouple : Type K
3) Expression for conversion of a temperature conversion value into a Fahrenheit temperature(°F)
Temperature conversion value = Detected temperature value x 10
Fahrenheit temperature(°F) Detected temperature value x 18 + 32
Temperature conversion value

= x 18 + 32
10

Temperature conversionvalue  x 18 + 320
10

O If the Fahrenheit temperature displayed on the BCD digital display is displayed with the value of

‘detected Fahrenheit temperature (°F) x 10, then it is needed to process the expression
“temperature conversion value x 18 + 320"

4) Program Description

(1) If %10.0.0 turns on then the thermocouple input module would be initialized.

(2) The temperature conversion value is displayed on the BCD digital display of %Q0.2.0 to %Q0.2.19.
If the value is negative the ramp %Q0.3.2 will turn on.

(3) After the conversion of the temperature conversion value into a Fahrenheit temperature (°F), it will

be displayed on the BCD digital display of %Q0.4.0 to %Q0.4.19. If it is negative the ramp %Q0.3.0
will turn on.

(4) If disconnection is detected during conversion of temperature of the channel 0, the ramp %Q0.3.1
will turn on.
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Programming

5) Program
— INITIAL — — —
%I10.0.0 TC4INI TRCEAAF%
Lire 0 t REQ  DONE REQ. DONEF i
Line 1 = 0-BASE STAT- STATO ] 0-|BASE STAT-STAT1 b
Base No. _'“_‘:_'“I?"”ts th? e”{_)r st;tuskdurlng i Base No. Indigating thg error status dur@ng
Line 2 1-4stot ACTJ"X%'?O'O“ unction block execution dsior A _Eia\cli!?\? Rfmcnon block execution.
Slot No Indicating run channel during Slot No. Tums on if error is detected at used
Line 3 T ‘CH CH Initialization function block execution cH TEMP C-P éAIIocated 10 %0.3.1)
LR 7 - TEMPERATU 7
. Used channel specification Used channel No. lndicatirgﬁemperature conversion
Lire 4 1= SENSORH TYPE SCALF-CHO DIGIT  value of Ch. 0 (type
Thermocouple type AL K:-200~12000)
Line 5 — Soecification (tvpe K) Digital conversion value of Ch.0
Lire 6 E{A D'D:ONE A.LARM ENMOVFENO— Specifying the storage for
Readinlg templv/alu:e Celsius and Fahrenheit. R
Line 7 Eﬁfsﬁggn normally TEMFF’{ERATU = IN1 OUT|~ F_DATA -
Line 8 f the Celsius temperature
is negative, then turn on
LT %Q032 and convert it
Lire 9 = EN ENO— positive value. =
MUL %Q0.3.2
Lire 10 TEM%EERATU‘ Nt ouT EN  ENO — H
Line 11 |- Unl TEMPERATU-{IN1  OUT [~ TEMPERATU .
RE RE
Line 12 [~ —1IN2 -
Line 13 f~ After data type conversion
INT_TO_DINT| DINT_TO_BCD| of tth? tr:ort1r\<ert%¢jc DB%[') 'tis|
: | output to the igital _|
Line 14 EN ENO EN ENO displaying connected to
%Q0.2.0~% Q 0.2.19.
Line 15 |~ TEMPERATUIN1  OUT-BUFFERO BUFFEROH IN1 OUT%D0.2.0 -
RE This routine change
Line 16 |~ Celsius into Fahrenheit
READ.DONE  ALARM MUL ADD DIV
Lire 17— .~ EN ENO EN ENO EN  ENO —
Line 18 -~ F_DATAIN1  OUT|-F_DATA1 F_DATAI{INT OUT|-F_DATA2 FDATA2{IN1  OUT-F_DATA3:+
Line 19 18-IN2 320 IN2 10 IN2 -
Line 20 - -
If the Fahrenheit temperature
L is negative, then turn on
Line 21 = EN  ENOF %Q0.3.2 and convert it 7
MuL positive value. %Q0.3.0
Line 22 - F_DATA3IN1 ~ OUT EN ENO ¢ M
Line 23 | 0-iIN2 F_DATA37IN1  OUT~ F_DATA3 4
Line 24 — -17IN2 _
Line 25 — -
INT_TQO_DINT DINT_TO_BCD After data type conversion of
Line 26 [— EN ENO EN ENO} the Fahrenheit temperalture, the .
converted temperature is output
: to the BCD digital displaying
Line 27 |- F_DATA34IN1  OUT - BUFFER1 BUFFERI-{INT  OUT{ %QD0.4.0 | . nnected to %Q0.4.0 to h
% Q0. 4.19.
Lire 28 [~ -
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6) Initial Value Setting Method for I/O Variables

(1)

Channel Specification

Variable Mame:  TC_CH
iable ki

Hiraiatinh Cantel

it T Ql
Helg

[rata Type Memony Slocalion

r [ ] | & o

r [T ] | ¢ Assignam:

= oA o roF o

/

This denotes

Select this
and this screen appears

| M‘/ Ié

Inifial Yal
16 channels niialin
Cammants O
" Mo Init
L 1
[l ]
¥ ]
3 ]
L |14) ]
4 ]
15} ]
[l ]
Channel No. i ;
1t i)
[ ]
[l ]
[na 1]
MA fl

P Edit . 1.|>_ Select this

and this screen appears

Selection of the

/

Channel enable : 1
Channel disable : 0

Array Element Marme j/ previous channel
T _HO| A I | Selection of the
next channel
wnitial valug ;| [
A
o ] Lomn | _ wwo

Channel enable/disable specification
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(2) Thermocouple Type Specification

== = = e R R e e ]

Thermocouple type specification

Input specification No. | Sensor type | Temperature range
0 K -200.0 to 1200.0°C
1 J -200.0 to 800.0°C
2 E -150.0 to 600.0°C
3 T -200.0 t0 400.0°C
4 B 400.0 to 1800.0°C
5 R 0.0t0 1750.0 °C
6 S 0.0 to 1750.0°C
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7) /0 Variables Used in the Program

lVariablc Namcl l Var_Kind | {

Data  Type | | (AT Address)  (initial Value) |

ACTO
ALARM
BUFFERO
BUFFER1
CHO_DIGITAL
F_DATA
F_DATA1
F_DATAZ
F_DATA3
INITIAL

READ
SENSOR
STATO
STAT1
TC_CH
TC_INI
TEMPERATURE

* VAR
© VAR
© VAR
© VAR
© VAR
: VAR
© VAR
© VAR
: VAR
© VAR
: VAR
© VAR
: VAR
© VAR
* VAR
: VAR
* VAR

: ARRAY [0..15] OF BOOL

- BOOL AT %Q0.3.1

: DINT

: DINT

CINT

©INT

©INT

D INT

INT

- FB Instance :=1{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 }
: FB Instance

: ARRAY [0..15] OF USINT

: USINT

: USINT

- ARRAY [0..15] OF BOOL :=1{1,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0}
: FB Instance

CINT
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5.2 A program for Magnitude Comparison of a Detected Temperature Value

1) System Configuration

GM3—- |GM3- | G3F- | G3a -
PA1A | CPUA | TC4A |RY2A

2) Initial Settings

(1) Used Channel : Channel 0 and 1
(2) Thermocouple type specification : Type K

3) Program Descriptions

(1) If the temperature that is input through the channel 0 of the thermocouple input module is less than
-20°C or larger than -30 °C, %Q0.1.0 turns on.
(2) If the temperature that is input through the channel 1 of the thermocouple input module is less than
-20°C or larger than -30 °C, %Q0.1.1 turns on.
(3) If the difference between the two temperatures that are input through the channel 0 and 1 is larger
than 5°C, %Q0.1.2 turns on.

5-6




Chapter 5. Programming

4) Program
— INITIAL —
READY TCANI READY
Line O [—.~t——————REQ DONE { S r—
Thermocouple input module
Line 1k 0-1BASE STATI-STATO initialization has been finished._|
Specifying mounted Base No. _In_d_icgting the error status during )
Lire 21 N 04sLoT ACT"IR&aII%a“on function block execution R
Specifying mounted Slot No. Indicating run channel during
Line 3+ TC_CH-CH initialization function block execution .
Specifying used channel
Line 4 SENSOR —|TYPE .
Specifying Thermocouple type (type K)
tine 5 - ~CHO_READ- i
READY TCARD
Line 6 — — - REQ DONE[~CHO n
C#&RF%AD Channel 0 Reading complete.
Line 7 REQ DONE[ CH1 0-{BASE STAT-CHO STAT .
Channel 1 Reading complete Base Indicating the error status during
. ' readina function hlnck execution
Line 8 0-|BASE STAT;-CH1 STAT . —SLOT ALM;-CHO_ALARM 7
Base No. Indicating the error status during  go Turns On if error occurs at the Ch 0
readina fuinction block execution
Line 9| 0SLOT ALM-CH1 Al ARM T-cH  TEMP-CHO_TEMPE .
Slot No. Turns On if error occurs Used RTURE
5 atthe Ch 1 se Indicating the temperature conversion value
Line 10 |- 19CH  TEMPF-CH1_TEMPE Channel SCALFCHO DIGIT  ofcho (2000-12000) |
Used Channel No. ~ RTIIRF Nof T A .
line 11 1 SCALIn%c}_a{!;ng[:t,l;&t_?mperature conversion value Digital conversion value of Ch 0 a
| f Ch1 (-2000~12000
____r T orom )
. Digital conversion value of Ch1
Line 12 - h
T If the temperature detected at the
CHO  CHO_ALARM Ch 0 is less than —20 or larger
Line 13— t Lt £N ENOI- than -30%, Q0.1.0 turns on. -
GT
Line 14 - CHO_TEMPEIN1 out EN ENOI™ -
PTURE
Line 15 - —200 N2 CHO_TEMPE-{IN1  OQUT[- %Q0.1.0 b
PTURE
Line 16 —300 1IN2 —
i T If the t ture detected at th i
e temperature detected at the
CH1 CH1_ALARM LT Ch1is |ZSS than 20 or larger
Line 18 — t EN ENO| than -30%, Q0.1.0 turns on. 7]
GT
Line 19 |- CH1_TEMPE]IN1 ouT EN ENO[™ .
PTURE
Line 20 |- —200 N2 CH1_TEMPEJIN1 OUT[™ %Q0.1.1 E
PTURE
Line 21+ —300 |IN2 B
Line 22 - .
%Q0.1.0 SuB GT
Line 23— 't EN ENO EN ENO B
%Q0.1.1 %Q0.1.2
Line 24 — }——] CHO_TEMPE-{IN1  OQUTI-BUFFER BUFFERIN1  QUT (s X
PTURE
Line 25 - CH1_TEMPE 1IN2 50 -1IN2 ' T
P
. temperatures of
Line 26 - Ch 0 and 1 s
LT lager than 5,
Line 27 - EN ENOF 8?.1.2 turns
Line 28 |- BUFFER -IN1 ouT ]
Line 29 - -50 {iN2 T
Line 30 i~ T
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5) 1/0 Variables Used in the Program

lVariablc Namcl [_Var_Kind I [

Data _Type 11

(AT Address) (lnitial Valuc) |

ACTO
BUFFER

CHO
CHO_ALARM
CHO_DIGITAL
CHO_READ
CHO_STAT

CHO_TEMPERTURE :
: VAR
: VAR
© VAR
© VAR
: VAR

CH1
CH1_ALARM
CH1_DIGITAL
CH1_READ
CH1_STAT

CH1_TEMPERTURE :
© VAR
: VAR
: VAR
: VAR
: VAR

INITIAL
READY
SENSOR
STATO
TC_CH

: VAR
© VAR
: VAR
© VAR
: VAR
: VAR
¢ VAR

VAR

VAR

¢ ARRAY [0..15] OF BOOL
©INT

: BOOL

: BOOL

S INT

. FB Instance

© USINT

CINT

: BOOL

: BOOL

TINT

: FB Instance

© USINT

CINT

: FB Instance

: BOOL

: ARRAY [0..15] OF USINT
© USINT

: ARRAY [0..15] OF BOOL
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5.3 AProgram Used When Mounting a Thermocouple Input Module onto the Remote I/0 Station

1) System Configuration
Local Station
No."0”

GM3- | GM3— | G3L— | G3i- | G3Q-| G3Q—
PA1A | CPUA | FU2A | D22A | TR4A | RY2A

On if the temperature conversion value
is negative

%Q0.3.0 BCD digital display

Hig8|E8id|H

(%Q0.20 ~ %Q0.2.19)
Remote Station
No. "10”

GM3— | G3L~— | G3F—
pPA1A | RBEA | TCAA

”oAh
DE R

2) Initial Settings

(1) Specifying used channel : Channel 0
(2) Specifying thermocouple type: Type K

3) Program Description

(1) _NETO_LIV[10] : Turns “On” if the local normally communicates with the remote.
_NETO_RST[10] : Turns “On” if communications error or power failure occurs. The user has to turn it
off forcedly when the normal state has been restored.

(2) If the temperature conversion value is negative, %Q0.3.0 will be turned “On” and the value will be
changed into a positive value.

(3) If no error has been occurred during execution of the reading function block, the temperature
conversion value will be output to “%QD0.2.0".
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Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line
Line

Line

4)

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27

Program

Requests the execution of initialization function block so that the initialization
can be executed one time when the opposite station is normally operat\?’\%,T
ITIA

READY TCRAINI

-t ' REQ  NDR

READY

0—INET_ ERR[~ ERROR
NO

10—{ST_N STAT[- STAT
0

—( S r—

power failure information

If the power is restored_|
from fault or power-off,

On remains until a user—{

°f:00.3.0

0—|BASE ACT[- ACT
0—SLoT
TC_CH—|CH
Program for re-start after a power failure K_TYPE-|TYPE
has occurred during communications.
_NETO_RST
NETO SV £103 MOVE MOVE
1t 17t EN ENO EN ENOI—
o0 N1 OUT-ReADY 0N OUTH-_NETO_RST iThe opposite station
(103
NETO_LIV — READ —
~ [10] READY START TCR4RD then it turns ‘on’.
1 1 | 1~} REQ  NDR[-START
Reading Function block execution program turns it off.
request at every scan.
0—INET_ ERR[-READ_ERR
NO
10— ST_N STAT[~READ_STAT
(]
0~1BASE ACT[-READ_ACT
0-{SLOT ALM}-ALARM
TC_CH—CH ALM_| —ALARM_NO
CODE
TEMP[-TEMP
SCAL-DIGITAL
If the temperature detected at the—
READ_ACT[ LT channel 0 is negative, then %Q0.3.0
0] is tumed on and the value is
i t EN ENO— converted into a positive number. -
MUL
TEMPL0] - IN1 out EN ENO
0-{IN2 TEMP[0]-{IN1 OUT- TEMP(O]
~1-IN2
READ_ACT Converting the data type from INT I
ALARM[0] 0J C INT_TO_DINT DINT_TO_BCD to BCD and outputting the value
.~ { | EN ENO EN ENOF to %Q0.2.0 to %Q0.2.19. -

TEMP[0]N!  OUTHBUFFER BUFFER-{INT  OUT

—%QD0.2.0
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5) 1/0 Variables Used in the Program

Variable Namcl {—Var_Kind ] [

Data  Type

(AT Address) (Initial Value) |

ACTO
BUFFER

CHO
CHO_ALARM
CHO_DIGITAL
CHO_READ
CHO_STAT

CHO_TEMPERTURE :
: VAR
: VAR
© VAR
: VAR
: VAR
: VAR
: VAR
: VAR
: VAR
: VAR
© VAR

CH1
CH1_ALARM
CH1_DIGITAL
CH1_READ
CH1_STAT
CH1_TEMPERTURE
INITIAL
READY
SENSOR
STATO
TC_CH

: VAR
© VAR
: VAR
© VAR
: VAR
© VAR
: VAR

VAR

: ARRAY [0..15] OF BOOL
©INT

: BOOL

: BOOL

CINT

. FB Instance

+ USINT

CINT

: BOOL

: BOOL

CINT

: FB Instance

© USINT

©INT

: FB Instance

: BOOL

: ARRAY [0..15] OF USINT
o USINT

: ARRAY [0..15] OF BOOL

I

{0,0,0,0,0,0,0,0,0,0,0.0,0,0,0,0}

{1,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0}
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Chapter 6. BUFFER MEMORY CONFIGURATION AND FUNCTIONS

The thermocouple-input module has the PLC CPU and the buffer memories for data communications.

6.1

Buffer Memory Configuration

The followings describe buffer memory configuration.

6.1.1 G3F-TC4A Buffer Memory
Pl =0 =
££ Function Description ££|3 £
2 é’— oOn | X
0 Channel enable/disable Specification Bit On(1): Enable, Bit Off(0) : Disable Disable| R/W
1 Specifying the type of thermocouple for channel 0
2 Specifying the type of thermocouple for channel 1
3 Specifying the type of thermocouple for channel 2 s o 2
4 Specifying the type of thermocouple for channel 3 §§ s ? g qév
<5 7] o ©
5 Specifying the type of thermocouple for channel 4 é g §
6 Specifying the type of thermocouple for channel 5
7 Specifying the type of thermocouple for channel 6 0 K -200.0 to 1200.0°C
8 Specifying the type of th le for channel 7 1 T e
ecifying the type of thermocouple for channe o
pecifing the typ P 2 E [ 1500106000°C ||y k| R
9 Specifying the type of thermocouple for channel 8 3 T -200.0 to 400.0°C
10 Specifying the type of thermocouple for channel 9 4 B 400.0 to 1800.0°C
— 5 R 0.0 t0 1750.0 °C
" Specifying the type of thermocouple for channel 10 6 S 0.0to 1750.0°C
12 Specifying the type of thermocouple for channel 11 If a value outside the defined range is set,
13 Soecifving the t fth le for ch 112 the bit of address 67 that corresponds to
pecilying the type of thermocouple or channe the channel turns on and the thermocouple
14 Specifying the type of thermocouple for channel 13 type will be set to type K.
15 Specifying the type of thermocouple for channel 14
16 Specifying the type of thermocouple for channel 15
17 Temperature conversion value of the channel 0 * Temperature conversion value
— - : 10 times of a real temperature is displayed.
18 Digital conversion value of the channel 0
19 Error code of the channel 0 « Digital conversion value
2 T " - lue of the ch 1 » If a temperature conversion value is converted
emperature conversion value of fhe channe into a value within 0 to 16000, that value is a
21 Digital conversion value of the channel 1 digital conversion value.
2 Error code of the channel 1 » It can be used as a process value of the PID
control module.
23 Temperature conversion value of the channel 2 » Expression
24 Digital conversion value of the channel 2 Digital gonversion value = (16000/ Read
measuring temperature range)  x 0 Only
25 Error code of the channel 2 (temperature conversion value -
26 Temperature conversion value of the channel 3 minimum measuring temperature)
27 Digital conversion value of the channel 3 « Error code
28 Error code of the channel 3 16 : Disconnection detection error
- 17 : Upper or lower overflow
29 Temperature conversion value of the channel 4 18 : Reference junction compensation device
30 Digital conversion value of the channel 4 error
31 Error code of the channel 4
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2% £2|3e
S5 Function Description 2E|§E
28 on | X
32 Temperature conversion value of the channel 5
33 Digital conversion value of the channel 5
34 Error code of the channel 5
35 Temperature conversion value of the channel 6
36 Digital conversion value of the channel 6
37 Error code of the channel 6
38 Temperature conversion value of the channel 7
39 Digital conversion value of the channel 7
40 Error code of the channel 7
41 Temperature conversion value of the channel 8
— -  Temperature conversion value
42 Digital conversion value of the channel 8 10 times of a real temperature is displayed.
43 Error code of the channel 8
. * Digital conversion value
44 Temperature conversion value of the channel 9 » If a temperature conversion value is converted
45 Digital conversion value of the channel 9 into a value within 0 to 16000, that value is a
digital conversion value.
46 Error code of the channel 9 » It can be used as a process value of the PID
47 Temperature conversion value of the channel 10 control module.
— . » Expression Read
48 Digital conversion value of the channel 10 Digital conversion value = (16000/ O Only
49 Error code of the channel 10 measuring temperature range) x
50 Temperature conversion value of the channel 11 (tgmperature conversion value -
minimum measuring temperature)
51 Digital conversion value of the channel 11
52 Error code of the channel 11 * Erorcode )
16 : Disconnection detection error
53 Temperature conversion value of the channel 12 17 : Upper or lower overflow
54 Digital conversion value of the channel 12 18 : Reference junction compensation device
error
55 Error code of the channel 12
56 Temperature conversion value of the channel 13
57 Digital conversion value of the channel 13
58 Error code of the channel 13
59 Temperature conversion value of the channel 14
60 Digital conversion value of the channel 14
61 Error code of the channel 14
62 Temperature conversion value of the channel 15
63 Digital conversion value of the channel 15
64 Error code of the channel 15
Bit On(1) : New setting values are set for the
contents of address 0 to 16. No
65 SET data Bit Off(0) : The existing values of address 0 to 16 | setting RW
remains.
, . . ) . . ) Read
66 Run channel information Bit On(1) : Running, Bit Off(0) : Stop O only
Bit On(1) : if other value than 0 to 6 is set for
specifying the type of thermocouples in Read
67 Setting Error information the address 1 to 16. O onl
Bit Off(0) : If 0 to 6 is set for specifying the type of y
thermocouples in the address 1 to 16.
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6.1.2  G4F-TC2A/ G6F-TC2A Buffer Memory
2T =0 =
£5 Function Description £2|38¢
28 own | X
0 Channel enable/disable Specification Bit On(1): Enable, Bit Off(0) : Disable Disable| R/W
1 Specifying the type of thermocouple for channel 0 S L g
-5 = ®Y
2£2| 3 25
@ S 1=
& %] 2
2 Specifying the type of thermocouple for channel 1 0 K 200.0 to 1200.0°C
1 J -200.0 to 800.0°C
2 E -150.0 to 600.0°C Type K| RW
3 T -200.0 to 400.0°C
3 Specifying the type of thermocouple for channel 2 4 B 400.0 to 1800.0°C
5 R 0.0 t0 1750.0 °C
6 S 0.0 t0 1750.0°C
If a value outside the defined range is set, the
o bit of address 19 that corresponds to the
4 Specifying the type of thermocouple for channel 3 channel turns on and the thermocouple type
will be set to type K.
5 | Temperature conversion value of the channel 0 |* Temperature conversion value
: 10 times of a real temperature is displayed.
6 Digital conversion value of the channel 0
« Digital conversion value
7 Error code of the channel 0 » If a temperature conversion value is converted into a
8 | Temperature conversion value of the channel 1 value within 0 to 16000, that value is a digital
conversion value.
9 Digital conversion value of the channel 1 » It can be used as a process value of the PID control
module.
10 Error code of the channel 1 » Expression Read
11 | Temperature conversion value of the channel 2 Digital conversion value = (16000/ measuring 0 Only
temperature range) x
12 | Digital conversion value of the channel 2 (temperature conversion value — minimum
13 Error code of the channel 2 measufing temperature)
14 | Temperature conversion value of the channel 3 |* Error code ) .
16 : Disconnection detection error
15 Digital conversion value of the channel 3 17 : Upper or lower overflow
16 Error code of the channel 3 18 :gfgfrencejunctlon compensation device
Bit On(1) : New setting values are set for the contents o No
17 | SET data faddress 0 to 4. settin R/W
Bit Off(0) : The existing values of address 0 to 4 remains. 9
18 | Run channel information Bit On(1) : Running, Bit Off(0) : Stop 0 Ff)‘r’]f;
Bit On(1) : if other value than 0 to 6 is set for specifying
the type of thermocouples in the address Read
19 | Setting error information 1to 4. O onl
Bit Off(0) : If 0 to 6 is set for specifying the type of y
thermocouples in the address 1 to 4.
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6.2 Buffer Memory Functions

» Each address in the buffer memory occupies one word and it is represented with 16 bits.

» In the 16 bits which compose an address, every bit can be set to either “1” when it should be turned On or “0”
when Off in order to implement the function of each bit.

6.2.1 Specifying Channel Enable/Disable

(G3F-TC4A : Address 0,  G4F-TC2A/ G6F-TC2A : Address 0)

1) Temperature conversion enable/disable specification is possible on every channel.
2) Disabling unused channels makes the sampling cycle short.

3) No specification means that all channels are disabled.

4)

The followings show temperature conversion enable/disable for each channel.

(1} G3F-TC4A

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bt Bt Bit7 Bit6  Bit5

Bit4 Bit3 Bit2 Bit1 BitO
g E g N = = @ @ ~ © ) -+ I5e) o~ — o
Address “0” |PSRECN NI I N T T A - I - - - - A - -
s & I & & © s k= s I S © @ IS S S
c ||l °|e| iG5| |5 |5 |5]|®s
L\ . - ~ Y
Specifying channel enable/disable

[Bit Off(0) : conversion disable, Bit On(1) : conversion enable]

(2) G4F-TC2A/G6F-TC2A

Bit15 Bit14 Bit13 Bit12 Bit1t Bit10 Bit9 BitB Bit7 Bit6 Bit5 Bitd Bit3  Bit2

Bit0
LGGICIIR I o | — | — | — | — | — | — | —

=
=
—_

channel 3
channel 2
channel 1

channel 0

Vs J L&

J
Ignored Specifying channel enable/disable
[Bit Off(0) : Conversion disable,

Bit On(1) : Conversion enable]

6.2.2 Specifying the Type of Thermocouple

(G3F-TC4A : Address 2 to 16, G4F-TC2A/G6F-TC2A : Address 1 to 4)
1)

Type specifying the thermocouple that is connected to each channel of the thermocouple input
module is possible by the channel.

2) Defaultis type K.

3) The followings show the number of specification for each channel.
Spec,|\lf|cat|on 0 1 9 3 4 5 6
0.
Thermocouple K J E T B R s
type
4)

Other value than the defined values is set for specifying the type of a thermocouple, the G3F-TC4A

displays error code at the corresponding bit in the address 67 and the G4F-TC2A/G6F-TC2A in the
address 19 with the type being specified to “0”, that is, type K thermocouple.
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6.2.3 Temperature Conversion Value

1) This area performs sampling processing of the temperature value that is inputted through the
thermocouple connected to the terminal block of a channel and stores the value of 10 times of the real
temperature value.

‘ If a real temperature is 123.4°C the stored value is 1234.

2) The followings show the configuration of each address.
Bit15 Biti4 Bit13 Bit12 Bit11 Bit10 B9 Bt Bit7 Bit6 Bit5 Bitd Bit3 Bt2 Bit!  Bito

(N

}
Sign bit
[Bit Off(0) : positive, Data area
Bit On(1) : negative]

3) If the temperature conversion specifying a channel is changed from temperature conversion enable
into temperature conversion disable, the temperature conversion value just before the change
remains.

6.2.4 Digital Conversion Value

1) A temperature value that is inputted through the thermocouple connected to the terminal block of a
channel is converted into a value between 0 to 16000, and then the converted value is stored. That
conversion is called digital conversion.

2) The digital conversion value converted to a value between 0 to 16000 can be used as a process
value of the PID control module.

3) The digital conversion value and the detected temperature value have the following arithmetic
relation.

Digital conversion value = (16000/overall measuring temperature range)
X (temperature conversion value — minimum
measuring temperature)

REMARK

If a real temperature is 123.4°C when using a type K thermocouple, since the
temperature conversion value is 1234, overall temperature range is 14000 and
minimum measuring temperature is —2000, then the digital conversion value is
(16000/14000) x [1234-(-2000)] , and it is equal to 3696 (round off at the first digit of fraction) .

Thermocouple type K J E T B R S

14000 10000 7500 6000 14000 17500 17500
(2000 to | (-2000 to | (-1500 to | (-2000 to | (4000 to (Oto (Oto
12000) 8000) 6000) 4000) 18000) | 17500) | 17500)

overall measuring
temperature range

Minimum measuring

-2000 -2000 -1500 -2000 4000 0 0
temperature

4) If the temperature conversion specifying a channel is changed from enable into disable, the digital
conversion value before the change remains
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6.2.5 Error Code

1)  Disconnection that can occur between the thermocouple and  the thermocouple input module is

detected by its type, and also error information is stored when the detected temperature is outside
the defined range.

2) The following shows the types of error code.
Error.Code Error Data processing at an RUN LED
(Decimal) error occurrence
16 Disconnection
Out-of-range The tgmperature
17 temperature conversion vglue and 1 sec
Reference junction digital conversion value .cycltla
18 tion device before an error flickering
compense?ror occurrence is retained.

3) If two or more errors are detected, the priority order is 18, then 17 and then 16.

6.2.6 Setting SET Data

(G3F-TC4A : Address 65, G4F-TC2A/G6F-TC2A: Address 17)
1)

If a bit corresponding to each channel in Set Data specification area is turned On(1), then the

thermocouple input module executes the temperature conversion with user-defined setting data at
the address 0 to 16 in the G3F-TC4A, and at the address 0 to 4 in the G4F-TC2A.

2) If the bit corresponding to each channel is not turned On(1), then the thermocouple input module
executes the temperature conversion not with the new user-defined setting data at the address 0 to
16 in the G3F-TC4A and at the address 0 to 4 in the G4F-TC2A but with the previous setting data.

3) If a bit0 corresponding to all channel in set data specification area is turned on(1),then the

thermocouple input module executes the temperature conversion with user-defined  setting data at
address 0 to 4 in the G6F-TC2A

4)  The followings show the SET data enable/disable specification
(1) G3F-TC4A

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bt Bit8 Bit7 Bit6  Bit5

Bit4 Bit3 Bit2 Bit1 BitO
g <:r g il ha e @ o ~ © re} ~ ™ o~ -— o
Address “65” | IE=SN =S N=E N TN -~ = - O - - A A
IS S IS} S & & o IS} © & & & & 5 & s
s|e|s|s)ls| 5|5 5| 5|5{56 |5 5|5
“ ~ J

Specifyng SETdata enable/disable

[Bit Off(0) : disable, Bit On(1) : enable]

(2) GAF-TC2A
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bty Bit8 Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bit1  Bit0
o [a] ‘: o
ER | o
IVIES Vel | — | — | — | — | —| —|—|—{—|—|—|—| 2| 2] €| 2
sl = gl g
(5] (5] o S
\ v J L. J
Ignored

Specifyng SETdata enable/disable
[Bit Off(0) : disable, Bit On(1) : enable]
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Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6

Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Address “17”

ch
_ - - - - _ - - - - 0
~3
N—

— 7
—
Ignored  Specifying  channel 0~3 SET data enable/disable

[Bit Off(0): disable, Bit On(1): enable]
6.2.7

Address “66”

Bit6  BitS Bit4 Bit3 Bit2 Bit1  Bit0
Address “18” |4 I -

6.2.8

Address “67” |

Address “19” IS

Information on Run Channel (G3F-TC4A : Address 66, G4F-TC2A/G6F-TC2A : Address 18)
This area stores information on run status of each channel.

(1) G3F-TC4A

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 B8it9 Bit8 Bit7 Bit6 8it5

Bit2  Bit1

el §

7| channel 15
channel 14
channel 13

channel 12

channel 11
channel 10
chann
channel 8
channel 7

channel 4 |2
-
channel 3 |2
[N ]

channel 6

channel 5
channel 2
channel 1

\ | chamnel 0 |2
o

Information on run channel
[Bit Off(0) : stop, Bit On(1) : run]

(2) GAF-TC2A/G6F-TC2A

Bit15 Bit14 Bit13 Bit12 Bit1t1 Bit1G Bit9 Bit8 Bit7

channel 3

channel
channel
channel 0

J - v
Information on run channel
[Bit Off(0) : stop, Bit On(1) : run]

Ignored

Information on Thermocouple Type Specification Error
(G3F-TC4A : Address 67, G4F-TC2A/G6F-TC2A : Address 19)
)

If other value than “0” to “6” is set at the addresses (Address 1 to 16 in G3F-TC4A, Address 110 4 in

G4F-TC2A/G6F-TC2A) used for specifying the type of the thermocouple which is connected to each
channel of the thermocouple input module, error occurs.

If error occurs at a channel, then the channel runs with the type K as the type of the thermocouple.
The following shows indication of error information.

(1) (G3F-TC4A

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit3

@
=
N

Bit 1

r | channel 15
channel 14
channel 13

channel 12

channel 11
channel 10
channel 9
channel 8
channel 7
channel 6
channel 5 E%
channel 4 %

channel 3
channel 2
channel 1

\ | channel0 |2
o

Error information

[Bit Off(0) : normal, Bit On(1) : setting error]

(2) G4F-TC2A/G6F-TC2A

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bitd Bit3

Bit2  Bit1 Bit0

channel 3

channel 1
channel 0

Ignored

.
r

v J
Error information
[Bit Off(Q) : normal,

Bit On(1) : setting error]
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Chapter 7. DEDICATED INSTRUCTIONS FOR SPECIAL
MODULES (Read from /Write to Buffer Memory)

The thermocouple input module occupies 16 1/0 points.

7.1 Local

7.1.1  Read from Buffer Memory [(TTGET, GETP

<Format> execution condition
| for GET

| II [GETn1n2Dn3

Format Description Available Data Type
n1 The slot No. where the specific modules mounted Integer
n2 Head address of the specific module buffer memory from Integer
which the data will be read.
D Head address of the device to store the data read. M,PKJ,T.C.D#D
n3 Word number of data to be read. Integer

<The difference between GET and GETP>
GET: always executed if the execution condition turns On.( )

GETP: executed if the execution condition is triggered.  ( Y )

Example 1). In this example, the thermocouple input module is mounted on the slot 3 in the unit and the
data of buffer memory addresses 17, 18 and 19 will be read to the CPU module addresses D17, D18 and D19.
Thermocouple
(address) CPU module D area input module buffer memory  (address)

D16 16
D17 | Temp. conversion value of Ch 0 |————— | Temp. conversion value of Ch 0 | 17
D18 | Digital conversion value of Ch 0 | —— | Digital conversion value of Ch 0 | 18

D19 Error code of Ch0 «—— Error code of ChO0 19
D20 20
Execution condition
for GET
<GET> I [ GET 00003 00017 DO0017 00003
Execution condition
for GETP
I [ D  MO0000
<GETP> M0000

T 1

—{ H GETP 00003 00017 DO0017 00003
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7.1.2  Write to Buffer Memory [(ITPUT, PUTP

<Format> Execution condition
| for PUT

II [PUTn1n28n3

Format Description Available Data Type
n1 The slot No. where the specific modules mounted Integer
2 Head gddresslof the specific module buffer memory to which the Integer
data will be written..
s Head addres§ of the device where the data to be written has been MPK.LTC.DAD
stored, or an integer
n3 Word number of data to be written. Integer

<The difference between PUT and PUTP>

PUT:  always executed if the execution condition turns On. ( fr— )

PUTTP : executed if the execution condition is triggered.  ( ___ )

Example 1) In this example, , the thermocouple input module is mounted on the slot 6 in the unit and the data of
CPU module addresses D50 and D51 will be written to the buffer memory addresses 3 and 4.

Thermocouple
(address CPU module D area input module buffer memory  (address)
D48 1
D49 2
D50 Data 1 — | Specifying type of thermocouple | 3
D51 Data 2 —— P Specifying type of thermocouple | 4
D52 5

<PUT> —{ H PUT 00006 00003 DO0O050 00002 J—

Execution condition
for PUT

| |

|
Execution condition
<PUTP> for PUTP

N

D  MO0000 Ji

MO0000

4{ H PUTP 00006 00003 DO0050 00002 Ji
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7.2 Remote

7.21 Read from Buffer Memory......RGET

Execution condition
<Format> For RGET

1 RGET SI St D S n SS }—
Format Description Available data type
S| Upper(AB) : Code value for thermocouple input module
G3F - TC4A : 03h
GA4F - TC2A : 83, G6F - TC2A : 23h Integer
i Lower(CD) : Slot No. of the local communications module(FUEA)
Settingrange : 0to 7
St Upper(EF) : Slot No. of the thermocouple Input module mounted on the
remote station
Setting range : 0 to 31 Inteqer
- Lower(GH) : Station No. of the communications module mounted on the g
remote station(RBEA)
Setting range : 0 to 63

D Head address of the device to store the data read. M,PK.L.T,C,D, #D

S Head address of the specific module buffer memory from the data will be read Integer

n Word number of data to be read Integer, D

SS Area used for indicating the status information during link MPKL.TC,D, #D

If a content is read from the buffer memory of the thermocouple input module by use of RGET, be sure to
make the program so that execution condition can transit from 0 to 1(Rising Edge :__ 4 )
Otherwise, the content in the buffer memory of the thermocouple input module is unreadable.

<Example> Slat 4
[Configuration]

GM3- GM3- G3l- G3l- G3Q- G3Q- G3L-
PA1A CPUA D24A D22A RY4A RY2A FUEA

Slot 1

GM3- G3L- G3l- G3F-
PA1A RBEA D24A | TC4A

Station No. 11
[Read from buffer memory] (0Bh)

1) The content in the buffer memory address 17(one word) is read, where the temperature conversion value of the
channel 0 of the thermocouple input module had been started.
2) The data read is stored to D17

3) Information on the communications status is stored to D1

[Program]

| Jo_ TARET hNhRnA KA TAR

|} [RGET h0304 HO10B DO017 00017 00001 DOOOT
Execution condition
for RGET
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7.2.2 Write to buffer memory ..... RPUT
Execution condition
<Format> For RPUT
— RPUT SI S S D n SS
Format Description Available data type
S| Upper(AB) : Code value for thermocouple input module
G3F - TC4A : 03h
G4F - TC2A: 83h (G6F - TC2A : 23 Integer
@ Lower(CD) : Slot No. of the local communications module(FUEA)
Setting range : 0to 7
St Upper(EF) : Slot No. of the thermocouple
Input module mounted on the remote station
-E F -G H Setting range : 0 to 31
Upper  Lover Lower(GH) : Station No. of the communications module mounted on the Integer
ol ol remote station(RBEA)
Setting range : 0 to 63

S Head address of the device to be stored the data write. M,PK.L.T,C,D, #D
D Head address of the specific module's head address to write data Integer
n Word number of data to be write Integer, D
SS Area used for indicating the status information during link M,PK.L.T,C,D, #D

If the content is write to the buffer memory of the thermocouple input module by use of RPUT, be sure to
make the program so that execution condition can transit from 0 to 1(Rising Edge :__ & )
Otherwise, the content in the buffer memory of the thermocouple input module will not be changed with a

new data.
<Example> Slot4
[Configuration]
GM3- GM3- G3l- G3l- G3Q- G3Q- G3L-
PA1A CPUA D24A D22A RY4A RY2A FUEA
Slot 1
GM3- G3L- G3l- G3F-
PA1A RBEA D24A TC4A
Station No. 11
(0Bh)
[Write to buffer memory]

1) The content in the D100 to D116(17 words) of the devices in the CPU module
2) is written to addresses 0 to 16 of the buffer memory of the thermocouple input module, and
3) Information on the communication status is stored to DO

[Program]

- I

Execution condition

for RPUT

7-4
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Chapter 8. PROGRAMMING

| 8.1  Basic Programming

» The following describes the method to set the running conditions in the buffer memories of the thermocouple-
input module.

»  The thermocouple input module is already mounted on the slot 2.

» The thermocouple input module occupies 16 I/O points.

8.1.1 G3F-TC4A

Buffer Numbers
m de dmory of words
address  getting  to be
Slot No. data”  written
M000 l l o
o———1 [ PUT {00002 ii 00000 | hFFFF i 00001 [ Specifying used channel

(Channel 0 to 15)

- { PUT {00002 ;i 00001 {00000 i 00004 I Specifying the type K
thermocouple (Channel 0 to 3)

- { PUT ;{00002 ;00005 i{00001 ii 00002 i Specifying the type J
thermocouple (Channel 4 and 5)

— { PUT {00002 ;{00007 {i00002 ii 00002 ;- Specifying the type E
thermocouple (Channel 6 and 7)

— { PUT {00002 ii 00009 ;:00003 ii 00002 i} Specifying the type T
thermocouple (Channel 8 and 9)

- { PUT {00002 {00011 i:00004 ii 00002 i} Specifying the type B
thermocouple (Channel 10 and 11)

— { PUT {00002 ii00013 {00005 :i 00002 I Specifying the type R
thermocouple (Channel 12 and 13)

= { PUT {00002 ii00015 i :00006 i 00002 {} Specifying the type S
thermocouple (Channel 14 and 15)

r Changing every channel with SET
I { PUT $00002 ;{00065 ;: hFFFF & 00001 i} data whenever the data of buffer

memory address 0 to 16 is newly
written.

= { SET  M0000 1

) Number of
Device to be stored words to be read

MO000
83 1

g}

GET 00002 :i00017 ::D0017 i 00001 i} Reading the temperature conversion
value of channel 0

— { GET {00002 {00018 {iD0018 ii 00001 i} Reading the digital conversion
value of channel 0

- { GET ;00002 ;{00019 {iD0019 i 00001 i}-{Reading the error code
of channel 0
Reading the temperature conversion

value, digital conversion value and
error code of channel 1 to 15.

L { GET {00002 ({00066 i:D0066 ;i 00001 i} Reading run information
(1:Run, 0 : Stop)

— { GET {00002 {00020 ;:D0020 ii 00045 i}

- { GET 00002 {00067 {:D0067 ii 00001 :}Reading the thermocouple type
specification error information

(Bit On(1) : Setting error,
138 [ END 1  Bit Off(0) : Normal)
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8.1.2 G4F-TC2A milﬂg{y Numbers
address  ggtfing Oftll)v g;ds
Slot No. l data”  written
M0000 ' S b
0 |~} { PUT {00002 ::00000: ihOOOF ::00001 J—
— { PUT {00002 i:i00001: 00000 ;:00001
— { PUT (00002 i:i00002: :00001 ii00001 i}
— { PUT 100002 ::00003: :00002 00001 i}
— { PUT (00002 ::00004 i :00003 : 00001 i
— [ PUT i00002::00017: ihOOOF : {00001 i}
- { SET M0000 1
Device to be stored wor,jigr?obgg?gad
M000 Voo e [
56 1} { GET :00002 :; :00005 i iD0O0O5 i i 00001 i}
— { GET :00002 ; :00006 : :D0006 : i 00001 i
— { GET {00002 : :00007 ; :DO0OO7 ; : 00001 i}
— { GET :00002 | {00008 : :D0O008 : : 00009 i
- { GET 00002 ::00018 : iD0018 i : 00001 i}
— [ GET :00002 ::00019 i iD0019 ::00001 i
111 { END 1}

8-2

Specifying used channel
(Channel 0 to 15)

H Specifying the type K

thermocouple (Channel 0)

Specifying the type 5
thermocouple (Channel 1)

Specifying the type E
thermocouple (Channel 2)

Specifying the type T
thermocouple (Channel 3)

Changing every channel with SET
data whenever the data of buffer
memory address 0 to 4 is newly
written.

Reading the temperature conversion
value of channel 0

Reading the digital conversion
value of channel 0

Reading the error code
of channel 0

Reading the temperature conversion
value, digital conversion value and
error code of channel 1 to 3.

Reading run information
(1:Run, 0: Stop)

Reading the thermocouple type
specification error information
(Bit On(1) : Setting error,
Bit Off(0) : Normal)
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8.1.3 G6F-TC2A

56

111

mi:ur;fg;y Numbers
of words
address  getting 1o be
Slot No. l data”  written
M0000 ' R S b
e { PUT {00002} {00000 ; {hOOOF }:00001 - Specifying used channel
(Channel 0 to 15)

{ PUT :00002::00001: :00000 ;:00001 I Specifying the type K
thermocouple (Channel 0)

{ PUT :00002::00002: 00001 ;00001 i} Specifying the type 5
thermocouple (Channel 1)

{ PUT {00002 :i00003: :00002 ;00001 3 Specifying the type E
thermocouple (Channel 2)

{ PUT {00002 ::00004 i {00003 i :00001 i} Specifying the type T
thermocouple (Channel 3)

{ PUT {00002::00017: ; h0001::00001 - Changing every channel with SET
data whenever the data of buffer
memory address 0 to 4 is newly

{ SET  M0000 1 written.
Device to be stored wor’jigTobg;?Lad
M000 1 ¥
e I DU & S s Setueer S
b L GET 100002 | 100005 : :D000S ; ; 00001 {1 Reading the temperature conversion
value of channel 0

{ GET {00002 : ;00006 : :D0O0O6 : : 00001 i} Reading the digital conversion
value of channel 0

{ GET i00002 i :00007 ; iDOOO7 ; : 00001 i} Reading the error code
of channel 0

{ GET :00002 { :00008  iD000S i i 00009 i} Reading the temperature conversion
value, digital conversion value and
error code of channel 1 to 3.

{ GET :00002 ::00018 ; iDO018 ::i00001 i} Reading run information
(1:Run, 0: Stop)

[ GET 00002 00019 D0019 00001 ]—Reading the thermocoup|e type
specification error information

(Bit On(1) : Setting error,

8-3
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8.2 Application Programming

8.2.1 A program for Conversing a Detected Temperature Value(°C) into Fahrenheit(°F) and Outputting
as a BCD Value
1) System

GM3- |GM3- |G3l- |G3F- |G3Q- [I6G3Q- |G3Q-
PA1A |CPUA |D24A |TC4A [RY4A |RY2A |RY4A

CHO

PO050~P0063 BCD digital display.

| =) [ B | B [E | = I[DiSpIay the Fahrenheit

temperature value]
Thermocouple
input module The lamp turns on if the Fahrenheit temperature value is negative
initial setting 6" ¢
PO000 ] PO040

The lamp turns on if disconnection occurs
P004 1

Thermocouple type K

The lamp turns on if the temperature conversion value is negative

P0042

BCD digital display.
P0O020~P0033 lE] | =) I H | = | H |[D|splay the temperature

conversion value]

2) Initial Setting

(1) Specifying used channel : Channel 0
(2) Specifying the type of the thermocouple : Type K

3) Expression for conversion of a temperature conversion value into a Fahrenheit temperature(°F)

Temperature conversion value
Fahrenheit temperature(°F)

Detected temperature value x 10
Detected temperature value x 1.8 + 32
Temperature conversion value

= x 18 + 32
10

Temperature conversionvalue x 18 + 320
10

4) Program Description
(1) If PO00O turns on then the thermocouple input module would be initialized.

(2) The temperature conversion value is displayed on the BCD digital display of P0020 to P0033 If the
value is negative the ramp P0042 will turn on.

(3) After the conversion of the temperature conversion value into a Fahrenheit temperature (°F), it will

be displayed on the BCD digital display ofP0050 to P0063. If it is negative the ramp P0040 will
turn on.

(4) If disconnection is detected during conversion of temperature of the channel 0, the ramp P0041 will
turn on.
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5) Program
P0O000 MQ000
o—t 1 { PUT 00001 00000 hOOO! 00001 I
Initialization Initialization command
| command
[ PUT 00001 00001 00000 00001 I
Specifying the type K thermocouple for channel 0
B — L PUT 00001 00065 h000O1 00001 I
Specifving thermocouple input module SET data enable
B — ( SET  MO000 ]
M0000
30 it L GET 00001 00017 DO017 00001 1]
Reading the temperature conversion value of channel 0 to D17
- { GET 00001 00019 DOO19 00001 I
Readina the error code of channel 0 to D19
B L GET 0000t 00067 DO067 00001 1
Readina thermocounle tvne specification error information t%(l):)o%
B —{ = D0019 00016 ] C )
P41 is turned on if disconnection is detected at the channel 0. M0G0
64—{ = DO019 00000 T—( = DO067 00000 ] X )
M1 is turned on if no error
MO001  has occurred at the channel 0
75 LI T MOV  D0O017 DO117 1
Separating the areas where Celsius and Fahrenheit temperatures will be stored. PO042
B 1 = D0017 00000 1 C )
B — L MUL D0017 —00001 D0017 1]
- [ DBCD DO0O17  PO0O2 T
MO001
101 it { MUL D00O17 00018 DO100 1
B [ ADD DO100 00320 DO0100 I
P0040
= —{ < D0100 00000 1 C
- [ MUL DO100 —00001 DO100 I
- f DBCD DO100  PO0S5 1
136 { END I
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}
}

Thermocouple
input module
initialization

If the Celsius temperature is negative,
P42 is turned on and it is changed into
a positive number.

Outputting the Celsius temperature as
a BCD value (P0020 to P0033)

If the Fahrenheit temperature is negative,
P40 is turned on and it is changed into a
positive number.

Outputting the Fahrenheit temperature
as a BCD value (P0050 to P0063)
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8.22  AProgram for Magnitude Comparison of a Detected Temperature Value

1) System Configuration

GM3- | GM3- | G3F- G3Q-
PA1A | CPUA | TC4A | RY2A

2) Initial Settings

(1)  Specifying used channel : Channel 0, 1
(2) Specifying the type of the thermocouple : Type K

3) Program Description

(1) If the temperature that is input through the channel 0 of the thermocouple input module is less
than -20°C or larger than -30 °C, P0010 turns on.

(2) If the temperature that is input through the channel 1 of the thermocouple input module is less
than -20°C or larger than =30 °C, P0011 turns on.

(3) If the difference between the two temperatures that are input through the channel 0 and 1 is
larger than 5°C, P0012 turns on.

8-6



Chapter 8. PROGRAMMING

29

89

136

4) Program
M0000
i~} { PUT 00001 00000 Hh0O003 00001 J—i
Specifying the channel 0 and 1 enable
{ PUT 00001 00001 00000 00002 ]
Specifvina the Tvpe K for thermocounles of channel 0 and 1.
{ PUT 00001 00065 Hh0003 00001 1—
Specifying thermocouple input module SET data enable
{ SET MO0000 ]
M0000
i { GET 00001 00017 DO0O17 00001 J—]
Readina the temperature conversion value of channel 0 to D17
{ GET 00001 00019 DO019 00001 ]—
Readina the error code of channel 0 to D19
{ GET 00001 00020 D0020 00001 ]
Readina the temperature conversion value of channel 1 to D20
{ GET 00001 00022 D0022 00001 ]
Reading the error code of channel 1 to D22
{ GET 00001 00067 DO0067 00001 ]
Reading thermocouple type specification error information to D67
M0001
——{ > D0019 00000 }— ()
M1 is turned on if error occurs at the channel 0.
M0002
——{ > D0022 00000 } ()
M2 is turned on if error occurs at the channel 1.
M000 1 M0002 P0010
{1 {~t { < D0017 —00200 3——f > DO017 —00300 }—— )i
If the temperature of the channel 0 is less than
-20°C and larger than -30°C, P10 is turned on. P0O011
—{ < D0020 —00200 }——{ > D0020 —00300 +—— )—
If the temperature of the channel 1 is less than
-20°C and larger than -30°C, P11 is turned on.
{ SuB D0017 D0020 DO100 J—
Storing the difference between two temperatures of channel 0 and 1 to D0100
P0O012
[ > DO100 00050 } S
P12 tuns on if the
difference between two
———{ < D0100 —00050 T temperatures of channel 0 —
and 1is larger than 5°C,
{ END ]
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initialization
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8.2.3 A Program Used When Mounting a Thermocouple Input Module on the Remote 1/0 Station

1) System Configuration

Local station No."0"
GM3- | GM3- | G3L- | G3I- | G3Q- | G3Q-
PA1A | CPUA| FUEA| D22A | TR4A | TR2A

On if the temperature conversion value
is negative

P0040 BCD digital display

BB8|8 8|8

(P0020 to P0033)

Remote station No."10"

GM3- | G3L- | G3F-
PA1A | RBEA| TC4A

” 0Ah
Thermocouple type K

2) Initial Settings

(1) Specifying used channel : Channel 0
(2) Specifying the type of the thermocouple : Type K

3) Program Description
(1) PO040 will be turned on if the temperature conversion value is negative and the value will be converted

into positive.
(2) If no error occurs, the temperature conversion value will be output to P0020 to P0033.
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4) Program
M0100
0~ { MOV 00001 DO00O 1
Specifying channel 0 enable
T Slot No. of { MOV 00000 D0001 -
therm oocou?)i : input Specifying the type of thermocouple for
Thermocouple input  module that is mounted  Head address of the buffer ~ channel 0 to type K
module cocie on the reinote station memory to be written
[}
— L RPUT  h0300 h00QA D000 00000 00002 M000 1
t i ¥
Local icati Remote  Head address of the Numbers of  Communication
0cal ComMUNICANONS g4y o, device where the datato  yords that will — information
module Slot No. be writes is stored. be writes
I~ { MOV h0001  DO0002 1+
Channel 0 SET data enable specification
— [ RPUT  h0300 hOO0A D0002 00065 00001 MO0t 1+
M0000 M0010
— F 1 | { SET MO0100 1
Turns on M0 and M10 if no
communication error
M0100 F0080
45— | it { RGET  h0300 hOO0OA  DOO17 00017 00003  M002 1
D17 : Temperature D18 : Digital value D19 :Reading
conversion error code
value
— —{ RGET h0300 hOOOA DO067 00067 00001 M003 1
Reading the thermocouple specification error information from D67
MO111
- —C > D001 00000 } (G
M111 turns on if error occurs at
- L > D0067 00000 } the channel 0 ]
M0100 MO111 P0040
g5 = { < D0017 00000 } C
— — MUL D0017 —00001 DO017 1+
— { DBCD  D0017 PO02 1+
107 { END 1
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Writing the value
stored at DO,D1
to buffer memory
address 0
and 1.

Channel SET data
enable specification

If the
temperature
conversion value
is negative, then
P40 is turned on
and converted
into a positive

Outputting the
temperature conversion
value to the BCD display.
(P0020 to P0033)
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Chapter9. TROUBLESHOOTING

The followings explain errors that could occur during operating the thermocouple input module and their
troubleshooting.

9.1 Errors Indicated by RUN LED Flickering

Errors indicated by the thermocouple input module RUN LED flickering are given below.

RUN LED Status Error Type Remark

Flickering (cycle: 0.1 sec) WDT error

Flickering (cycle: 0.2 sec) Bu ﬁzyr/sr’;zﬁsgoérror

Flickering (cycle: 0.6 sec) A/D conversion error

Flickering (cycle: 1.0 sec) Disconnection

Flickering (cycle: 1.0 sec) Outside the upper or lower The data before error has
g (cycle- 1. bound of the range occurred is retained

Flickering (cycle: 1.0 sec) Reference junction The data before error has
g (cycle- 1. compensation device error occurred is retained

| 9.2 Troubleshooting Procedure
9.2.1 RUN LED Flickering
| RUN LED flickering |

<

The thermocouple input module is correctly
mounted onto the base board.

- > Mount  correctly the thermocouple-input
#‘ module onto the base board.
| RUN LED flickering with 1 sec cycle. I Connection fault or disconnection or the

> reference junction compensation device, or
input temperature out-of range error

Yes

It

( Refer to General Section 9.2.5 )
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9.2.2 RUN LED Off

|_RUN LED off |

-

The thermocouple-input module is correctly mounted onto
the base board

B >

The capacity of the power supply module on the base board
is sufficient

F[

17

N

If the thermocouple input module that has error is replaced
with another one, then the system normally operates.

Mount correctly the thermocouple-input module on the base|
board.

Re-examine system configuration with calculating the|
consumption current of each module.

o > ( See Section 9.2.5 )

I

Fault of other modules than the thermocouple input module.
For details, refer the CPU module user's Manual.

9.2.3  Temperature Conversion Value Fluctuates Excessively
Temperature conversion value fluctuates excessively. I
| Compensating wire is shielded. I

o >

Yes

:

Shied wire of compensating wire is connected to the FG

terminal of the thermocouple input module.

N >

his

The terminal FG of the thermocouple input module is|
grounded.

: >

)i

The thermocouple input module hardware defect
See General Section 9.2.5
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| Replace with a shielded compensating wire.

Connect the shied wire of compensating
wire to the FG terminal of the
thermocouple input module.

Ground the terminal FG of the
thermocouple input module.
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9.2.4 Input Value of the Thermocouple does not Correspond to the Detected Temperature Value.

Input value of the thermocouple is not consistent with the
temperature conversion value.
The specified type for the used thermocouple of the
corresponding channel is not consistent with the type of the
connected thermocouple.

> Check the type of the thermocouple and

No correctly specify the type

U

The compensating wire is correctly used in accordance with
the used thermocouple.

> Use the compensating wire suitable to the
used thermocouple.

No

The wiring between the thermocouple input module and
the thermocouple is correct.

> Correctly wire with reference to the Section

N 3.2 ‘Wiring’

i

TCU RD: Error No. 16 is being indicated.

TCU ARD: Error No. 10 is being indicated, and 16 are]
indicated on the variable ALM_CODE by each
channel.

Disconnection occurred. Check the
5 > disconnection of the thermocouple or
compensating wire.

)i

TCL RD: Error No. 17 is being indicated.

TCU ARD:Error No. 10 is being indicated, and 17 is
indicated on the variable ALM_CODE by each
channel.

The input temperature value is out of the
> range. Check that the thermocouple is
correctly specified and input a temperature|

value within the defined range.

0

i

The reference junction compensation device is correctly
screwed onto the terminal block.

> Check the screwing state of the reference
junction compensation device to the terminal
block

0

A

See Section 9.2.5 )

9.2.5 Thermocouple Input Module Hardware Defect

Thermocouple input module hardware defect.
Contact the nearest agency or service station
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Chapter 10. DIMENSIONS

| 10.1  G3F-TC4A Dimensions.
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10.2 G4F-TC2A Dimensions

Unit : mm

G4F—TC2A
RUN

cHB

I+

cHER 10

1

[+ i
]

13

—1 15

[+ 1]

17

19

95

135

121.5

10-2




Chapter 10. DIMENSIONS

10.3 G6F-TC2A Dimensions.

[ 1= Unit:mm

=

N (AN
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APPENDIX 1.

| 1.1 Thermoelectromotive Force Tables

» Standard thermoelctromotive force tables for type K thermocouples Unit : pv
-200|-100| -0 | & | & | o | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200
58913553 -0 | -0 || 0 0 | 4005 | 8137 | 12207 | 16395 | 20640 | 24902 | 20128 | 33277 | 37325 | 41269 | 45108 | 48828
-3852 | 392 | -10 {| 10 | 397 | 4508 | 8537 | 12623 | 16818 | 21066 | 25327 | 29547 | 33686 | 37724 | 41657 | 45486
4138 | -777 | -20 §| 20 | 798 | 4919 | 8938 | 13039 | 17241 | 21493 | 25751 | 29965 | 34095 | 38122 | 42045 | 45863
-4410 | -1156 | -30 || 30 | 1203 | 5327 | 9341 | 13456 | 17664 | 21919 | 26176 | 30383 | 34502 | 38519 | 42432 | 46238
-4669 | -1527 | -40 || 40 | 1611 | 5733 | 9745 | 13874 | 18088 | 22346 | 26599 | 30799 | 34909 | 38915 | 42817 | 46612
-4912 [ -1889 | -50 || 50 | 2022 | 6137 | 10151 | 14202 | 18513 | 22772 | 27022 | 31214 | 35314 | 39310 | 43202 | 46985
-5141 | -2243 | -60 || 60 | 2436 | 6539 | 10560 | 14712 | 18938 | 23198 | 27445 | 31629 | 35718 | 39703 | 43585 | 47356
5354 [ -2586 1 -70 || 70 | 2850 | 6939 | 10969 | 15132 | 19363 | 23624 | 27867 | 32042 | 36121 | 40096 | 43968 | 47726
-5550 | -2920 | -80 || 80 | 3266 | 7338 | 11381 | 15552 | 19788 | 24050 | 28288 | 32455 | 36524 | 40488 | 44349 | 48095
-5730 | -3242 | -90 || 90 | 3681 | 7737 | 11793 | 15974 | 20214 | 24476 | 28709 | 32866 | 36925 | 40879 | 44729 | 48462
» Standard thermoelctromotive force tables for type J thermocouples
-200 | -100 | -0 |Teme(C)f[Temp(CT)] g 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800
-7890 | -4632 0 -0 0 0 5268 | 10777 | 16325 | 21846 | 27388 | 33096 | 39130 | 45498
-5036 | -501 | -10 10 507 | 5812 | 11332 | 16879 | 22397 | 27949 | 33683 | 39754
-5426 | -995 | -20 20 | 1019 | 6359 | 11887 | 17432 | 22949 | 28511 | 34273 | 40382
-5801 | -1481 | -30 30 | 1536 | 6907 | 12442 | 17984 | 23501 | 29075 | 34867 | 41013
-6159 | -1960 | -40 40 2058 | 7457 | 12998 | 18537 | 24054 | 29642 | 35464 | 41647
-6499 | -2431 | -50 50 | 2585 | 8008 | 13553 | 19089 | 24607 | 30210 | 36066 | 42283
-6821 | -2892 | -60 60 3115 | 8560 | 14108 | 19640 | 25161 | 30782 | 36671 | 42922
-7122 | -3344 | -70 70 3649 | 9113 | 14663 | 20192 | 25716 | 31356 | 37280 | 43563
-7402 | -3785 | -80 80 | 4186 | 9667 | 15217 | 20743 | 26272 | 31933 | 37893 | 44207
-7659 | -4215 | -90 90 4725 | 10222 | 15771 | 21295 | 26829 | 32513 | 38510 | 44852
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» Standard thermoelctromotive force tables for type E thermocouples Unit : pv
-200 | -100 -0 | Temp(T) |f Temp(C) 0 100 200 300 400 500 600
-8824 | -5237 0 -0 0 0 6317 13419 | 21033 | 28943 | 36999 | 45085
-5680 | -581 -10 10 591 6996 | 14161 | 21814 | 29744 | 37808
-6107 | -1151 -20 20 1192 | 7683 | 14909 | 22597 | 30546 | 38617
-6516 | -1709 | -30 30 1801 | 8377 | 15661 | 23383 | 31350 | 39426
-6907 | -2254 | -40 40 2419 | 9078 | 16417 | 24171 | 32155 | 40236
-7279 | -27187 | -50 50 3047 | 9787 | 17178 | 24961 | 32960 | 41045
-7631 | -3306 | -60 60 3683 | 10501 | 17942 | 25754 | 33767 | 41853
-7963 | -3811 | -70 70 4329 | 11222 | 18710 | 26549 | 34574 | 42662
-8273 | -4301 -80 80 4983 11949 | 19481 | 27345 | 35382 | 43470
-8561 | -4777 | -90 90 5646 | 12681 | 20256 | 28143 | 36190 | 44278
» Standard thermoelctromotive force tables for type T thermocouples
-200 -100 -0 Temp.(C) n Temp.(C) 0 100 200 300 400
-5603 -3378 0 -0 0 0 4277 9286 14860 20869
-3656 -383 -10 10 391 4749 9820 15443
-3923 -757 -20 20 789 5227 10360 16030
-4177 -1121 -30 30 1196 5712 10905 16621
-4419 -1475 -40 40 1611 6204 11456 17217
~4648 -1819 -50 50 2035 6702 12011 17816
-4865 -2152 -60 60 2467 7207 12572 18420
-5069 -2475 -70 70 2908 7718 13137 19027
-5261 -2788 -80 80 3357 8235 13707 19638
-5439 -3089 -90 90 3813 8757 14281 20252
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» Standard thermoelctromotive force tables for type B thermocouples

Unit: pv
fils H 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1700 | 1800
0 || 786 | 1241 | 1791 | 2430 | 3154 | 3957 | 4833 | 5777 | 6783 | 7845 | 8952 | 10094 | 11257 | 12426 | 13585
10 || 827 | 1292 | 1851 | 2499 | 3231 | 4041 | 4924 | 5875 | 6887 | 7953 | 9065 |10210| 1137412543
20 || 870 | 1344 | 1912 | 2569 | 3308 | 4126 | 5016 | 5973 | 6931 | 8063 | 9178 | 1032511491/ 12659
30 || 913 | 1397 | 1974 | 2639 | 3387 | 4212 | 5109 | 6073 | 7096 | 8172 | 9291 {10441| 1160812776
40 || 957 | 1450 | 2036 | 2710 | 3466 | 4298 | 5202 | 6172 | 7202 | 8283 | 9405 {10558 | 11725 | 12892
50 1] 1002 | 1505 | 2100 | 2782 | 3546 | 4386 | 5297 | 6273 | 7308 | 8393 | 9519 | 10674 |11842| 13008
60 || 1048 | 1560 | 2164 | 2855 | 3626 | 4474 | 5391 | 6374 | 7414 | 8504 | 9634 | 10790 11959 | 13124
70 || 1095 | 1617 | 2230 | 2928 | 3708 | 4562 | 5487 | 6475 | 7521 | 8616 | 9748 | 10907 | 12076 | 13239
80 || 1143 | 1674 | 2296 | 3003 | 3790 | 4652 | 5583 | 6577 | 7628 | 8727 | 9863 | 11024 | 12193 | 13354
90 |l 1192 | 1732 | 2363 | 3078 { 3873 | 4742 | 5680 | 6680 | 7736 | 8839 | 9979 | 1114112310} 13470
» Standard thermoelctromotive force tables for type R thermocouples
e 110 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1700
0 || 0| 647 | 1468 | 2400 | 3407 | 4471 | 5582 | 6741 | 7949 | 9203 | 10503 | 11846 | 13224 | 14624 | 16035 | 17445 | 18842 | 20215
10 || 54 | 723 | 1557 | 2498 | 3511 | 4580 | 5696 | 6860 | 8072 | 9331 | 10636 | 11983 | 13363 | 14765 | 16176 | 17585 | 18981 | 20350
20 ||111] 800 | 1647 | 2506 | 3616 | 4689 | 5610 | 6079 | 8196 | 9460 | 10768 | 12119 | 13502 | 14906 | 16317 | 17726 | 19119 | 20483
30 ||[171] 879 | 1738 | 2605 | 3721 | 4799 | 5925 | 7008 | 8320 | 9589 | 10902 | 12257 | 13642 | 15047 | 16458 | 17866 | 19257 | 20616
40 ||232] 959 | 1830 | 2795 | 3826 | 4910 | 6040 | 7218 | 8445 | 9718 | 11035| 12394 | 13782 | 15188 | 16599 | 18006 | 19305 | 20748
50 {[296 | 1041 | 1923 | 2896 | 3933 | 5021 | 6155 | 7339 | 8570 | 9848 | 11170 | 12532 | 13922 | 15329 | 16741 | 18146 | 19533 | 20878
60 1363 | 1124 | 2017 | 2007 | 4039 | 5132 | 6272 | 7460 | 8696 | 9978 | 11304 | 12669 | 14062 | 15470 | 16882 | 18286 | 19670 | 21006
70 |{431] 1208 | 2111 | 3099 | 4146 | 5244 | 6388 | 7582 | 8822 | 10109 | 11439 | 12808 | 14202 | 15611 | 17022 | 18425 | 19807
80 |[501| 1294 | 2207 | 3201 | 4254 | 5356 | 6505 | 7704 | 8949 | 10240 | 11574 | 12946 | 14343 | 15752 | 17163 | 18564 | 19944
90 1|573| 1380 | 2303 | 3304 | 4362 | 5469 | 6623 | 7826 | 9076 | 10371 | 11710 13085 | 14483 | 15893 | 17304 | 18703 | 20080
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» Standard thermoelctromotive force tables for type S thermocouples Unit : pv
T(e;”’; 0 | 100 | 200 | 300 { 400 | 500 | 600 | 700 | 800 | 900 | 1000 [ 1100 | 1200 | 1300 | 1400 | 1500 { 1600 | 1700
0 0 | 645 | 1440 | 2323 | 3260 | 4234 | 5237 | 6274 | 7345 | 8448 | 9598 | 10754 | 11947 | 13155 | 14368 | 15576 | 16771 | 17942
10|55 | 719 | 1525 | 2414 | 3356 | 4333 | 5339 | 6380 | 7454 | 8560 | 9700 | 10872 [ 12067 | 13276 | 14489 | 15697 | 16890 | 18056
20 11113 795 | 1611 | 2506 | 3452 | 4432 | 5442 | 6486 | 7563 | 8673 | 9816 {10991 | 12188 | 13307 | 14610 | 15817 | 17008 | 18170
30 {173 872 | 1698 | 2599 | 3549 | 4532 | 5544 | 6502 | 7672 | 8786 | 9932 | 11110 | 12308 | 13519 | 1473115937 [ 171251 18282
40 (235 950 | 1785 | 2692 | 2645 | 4632 | 5648 | 6699 | 7782 | 8899 | 10048 | 11229 | 12429 | 13640 | 14852 | 16057 | 17243 | 18304
50 (299 1029 | 1873 | 2786 | 3743 | 4732 | 5751 | 6805 | 7892 | 9012 | 10165 | 11348 | 12550 | 13761 | 14973 | 16176 { 17360 | 18504
60 [|365] 1109 | 1962 | 2880 { 3840 | 4832 | 5855 | 6913 | BOO3 | 9126 | 10282 | 11467 | 12671 | 13883 | 15004 | 16296 | 17477 | 18612
70 {4321 1190 | 2051 | 2974 | 3938 | 4933 | 5960 | 7020 | 8114 | 9240 | 10400 | 11587 | 12792 | 14004 | 15215 { 16415 | 17594
B0 {1502 | 1273 | 2141 | 3069 | 4036 | 5034 | 6064 | 7128 | 8225 | 9355 | 10517 | 11707 | 12913 { 14215 | 15336 | 16534 | 17711
90 [|573 | 1356 | 2232 | 3164 | 4135 | 5136 | 6169 | 7236 | 8336 | 9470 [ 10635 | 11827 | 13034 | 14247 | 15456 | 16653 | 17826
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1.2 Thermocouple

1.2.1  Normal and Overheat Temperature Limits

L EETE] Prg;:)eus LI DB Temper";::lr:allimit (1) Tempe?:&lrlgefitmit (2)
Code (reference) (mm) - -
- 0.50 1500 1700
R
- 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
T cc 0.65 200 250
1.00 250 300
1.60 300 300

Note (1) : Normal temperature limit refers to the limit temperature for continuous operation of the
thermocouple in air.

Note (2) : Overheat temperature limit refers to the limit temperature only available for short period
operation in a very necessary condition.
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1.2.2 Temperature Tolerances

Material Previous Code 1 EERITEY]
Code (reference) tempera:tére range Class Tolerance (1)
S I N I
5 :
+150
0101000 04 } 1f:m§era?ljrre im gils‘;;red
' * oot 075 | st +0.75%
2000 15| omperatre 1154
+1Fo°
P80 04| " onperatre 0t
YL
- e 010800 0.7 ) fé?npiratﬁ[e imOe.?zl:A:ed
YL
200100 ' ) Zf:mp?era?urre Jr_rn ??;‘;,red
0to 750 04 +15°C or measured
J IC temperature £ 0.4%
Oto750 0.75 : fésmpzrat(::e imOe.?ZtZed
00350 04 ) Ofesm;?era?tjrre wr:n gist;red
+ 10
A B T B
+10
2000 15 | " ompertiros 8%

Note (1) : Tolerance refer to the maximum permitted limit of the difference in temperature between the
temperature looked up in a standard thermoelectromotive force table corresponding to the
thermoelectromotive force, and the measuring junction temperature.

The tolerance is taken as the large of the temperature (°C) and percentage (%) values.
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1.3 Compensating Wire

1.3.1  Types and Specifications of Compensating Wire
3% £ z |7 3 =
S S O =
5 8 g2 5 sleg |8 |2 8 5 3 g
E g 82 s s | 2 g c | & = 5
o = £ = = © L~ =2 = o 4
O o S [ > = C n = o
£ 8 . s |2 |29 £| & ©
. g 5o |22 8| 5§
o e | =2=(8¢S| 3 2
3 3 o | 9o 22 o 2
2 2 ) ° t = | 8|8 g2 2| & RS
S| 2 3 g s | §E|5|5 |[E || 8|+ - |58
o 2 o = + ; = o E=
o o o
General Oto | Oto 0.0 .
. g N )
B BX-G Normal Cu Cu 90 100 5 gray | red | white *%
R RX-G General _ Oto 3 g §
) SX-G ) /Normal Cu CuNi | 90 | Oto ® | 04 | black | red | white | &%
5 RX-H Heat tolerance alloy | Oto | 150 | , | ™ %
SX-H /Normal 150
General +
KX-G | WCA-G | \ormal = 25 "
KX- WCA- General 90 * s
GS GS [Precision Ni/Cr Ni 1.5 15 8
. [72)
KXH | WeAH Heat tolerance | alloy | alloy + =
/Normal Oto | ogyp |25 g
WCA- | Heat tolerance 150 | 450 +
KXHS | g Precisi 1
K CA recision i3 blue | red | white
WX-G | WCA-G General -tzoo g
/Normal | Cui + =
Fi 90 05 =
Heat tolerance alloy Oto 30 £
WXH | WCAH | Normal 150 2
o | weas | Generl | | cumi [ 20| 0t 08 £
/Normal U1 alloy o | 100 : S
WCRC- |  General 20 c
BXG | g Nomal | Nicr | cumi | © 2
E CRC allo allo 90 . 1.5 | violet | red | white S s
x| WORC- | Heat tolerance y Y ot 25 g
H /Normal 150 ’
General 20 c
G WICG | Nl cuni | 9 2
J IC Fi alloy 90 08 | yellow | red | white | § &
Heat tolerance Oto | 20to 3
JXH | WICH /Normal 150 | 150 ®
General +
TXG | WCCC /Normal 20 2.0 °
General o + S
TX-GS ) [Precision Cu/Ni %0 10 <
T cC Heat tolerance Cu alloy " 0.8 | brown | red | white 2
TXH | WCC-H /Normal 0to 2.0 %
Heat tolerance 150 +
TX-HS [Precision 1.0

Note (1) : The BX-G uses same material core(Cu) on the two parts of + and -. Therefore, error tolerance is not

defined.

Note (2) : The thermocouple type R and S’s thermelectromotive force characteristics is non-linear, so it is not real
measurement error of temperatures.
Note (3) : This should be applied to the wires of 1.25 mm? or more section area.
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