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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-RD3A and G4F-RD2A.

For safety precautions on the PLC system, see the GLOFA GM3/4 User’s Manual or the MASTERK 1000S/300S
User’s Manual.

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.

-
If not provided with proper prevention, it can cause death or fatal
{A WARNING E:> injury or considerable loss of property.
i E CAUTION |::> !f not properlly o'blserved, it can cause a hazard situation to result
in severe or slight injury or a loss of property.
\

However, a precaution followed with f 1\ CAUTEN also result in serious conditions.

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

Keep this manual handy for your quick reference in neces sary.

Design Precautions Installation Precautions

4 N ~
A CAUTION ({) A CAUTION
Do not run I/O signal lines and ({) Operate the PLC in the environ-
compensation wires near to high mentalcondﬂltlons given in the
voltage line or power line. general speciications. .
h > If operated in other environment
Separate them as 100 mm or not specified in the general
more as possible. Otherwise specifications, it can cause an
noise can cause module mal- [{) electric shock, a fire, malfunction
function. or damage or degradation of the
module
{ > Make sure the module fixing pro-
jections is inserted into the mod-
{ ule fixing hole and fixed.
Improper installation of the mod-
ule can cause malfunction, dB-
(( > order or falling.
N <\




Wiring Precautions

e

A CAUTION

When grounding a FG terminal, be sure to provide class 3 grounding which is dedicated to

the PLC. If not grounded, It can cause

malfunction.

Before the PLC wiring, be sure to check the rated voltage and terminal arrangement for

the module and observe them correctly.

cause a fire or disorder of the module.

Drive the terminal screws firmly to the defined torque.

If loosely driven, it can cause short circuit, a fire or malfunction.
Be careful that any foreign matter like wire scraps should not enter into the module.
It can cause a fire, disorder or malfunction.

If a different power, not of the rated voltage, is applied or wrong wiring is provided, it can
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Test Run and Maintenance

Precautions

NG

A WARNING

Y

{]

Do not contact the terminals
while the power is applied.

It can cause malfunction.

When cleaning or driving a termi-
nal screw, perform them after the
power has been tumed off

Do not perform works while the
power is applied, which can
cause disorder or malfunction.
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fl} CAUTION

Do not separate the module from
the printed circuit board(PCB), or
do not remodel the module.

They can cause disorder, mal-
function, damage of the module
or a fire.

When mounting or dismounting
the module, perform them after
the power has been tumed off.

Do not perform works while the
power is applied, which can
cause disorder or malfunction.

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

These two units are called G3F-RD3A and G4F-RD2A. The G3F-RD3A is an Pt input module used with the
CPU of GLOFA GM1/2/3 series and MASTER-K1000S series, and the G4F-RD2A is used with the CPU of
GM4 series and K 300S series Hereafter, the two units are called the RTD input module

The RTD input module is a module that converts the temperature data( °C) input by the Pt (Pt100 or JPt100)
into a signed 16 hit digital binary data and outputs it.

1.1 Features

G B o e lorpadar v i be
i e i i FLC

G3F — AD3A GM3—CPUA

@
o)

ST b
) .

@

[:D A chang in P ekt enparsiern of e P 900 changes Ba rusistanca wakss of e P 100

@}: Tamperatare data i= siroed a5 emperare crverson vabie n the e memony of the ATD nput nodsls

@ B Weiperahar cormversion storad | e Bular memvany of e FTD input modeks s mad Fom PLG GPU

1) With direct connection of the RTD input module, the 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) One module can be connected to G3F-RD3A 8-paint or G4F-RD2A 4point Pt100 or JPt100.

4) The RTD input module has Pt100, Jpt100 or cable bum-out function at their every channel.

5) The RTD input module detects the outofrange temperature that is input by Pt100 or JPt100.
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Chapter 1. INTRODUCTION

1.2 Glossary

1.2.1 A- Analog Value

/\

——y Temperature
—> Numberofman

LIyt LIt
o ——> fme 0 —> tme

[Fig 1.1] Analog Value [Fig 1.2] Digital Value

The continuous changeable value such as voltage, current, temperature, velocity, pressure and flow is
called analog value. 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 RTD input module.

1.2.2 D - Digital Value
In Fig.1.2, the number of man can be counted as 0, 1, 2, 3. The non-continuous changeable value as such
is called a digital value. On and Off signals can be denoted as a digital value 0 and 1, respectively.

U Analog value cannot be directly input to the CPU
AD ) E> (Digital E> D/AA module for digital processing. Therefore, analog value
Conversio processing) Conversion should be converted into a digital value to te input to
ﬁ @ the CPU module. In addition, for external output of
analog value, digital value of the CPU module should
Analog oiqa(‘)'\‘;gor be converted into analog value.
-200- 600 420mA

[Fig 1.3] Processing in the PLC

1.2.3 Pt
This is a sensor that detects temperature as the type of resistance.
The Pt 100 outputs the resistance value of 100.00 W for the temperature of 0 °C

1.2.4 Burn-out Function
If a part of the connected RTD or cable is disconnected, the out-of-range voltage is input by the internal
bum-out circuit and the connection or disconnection is detected.

1-2
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Chapter 2. SPECIFICATIONS

| 21 General Specifications

Table 2.1 shows general specifications of the GLOFA GM series and MASTERK series
No ftem Specifications ngcfﬁi'cezggn
1 Operating
ambient 0 ~ 5°C
temperature
2 Storage
ambient 25 ~ +5 C
temperature
3 ?ﬁﬁﬁgg 5 ~ 95%RH, noncondensing.
4 rﬁc:%?; 5 ~ 95%RH, noncondensing.
Occasional vibration
Frequency Acceleration Amplitude Sweep
Count
o 10£ <57 Hz - 0.075mm
5 Vibration 57££150 Hz 9.8 m/s 2{1 G} 10 times in |IEC 61131-2
Continuous vibration each
Frequency Acceleration Amplitude direction
10f 57 Hz : 00s5mm | 1orXYZ
57££150 Hz 4.9 m/s2 {0.5G} -
®  Maximum shock acceleration; 147 m/s?{15G}
6 Shocks ®  Duration time : 11ms IEC 61131-2
®  Pulse wave: half sine pulse (3 times in each of X, Y and Z directions)
Square wave impulse LGIS
noise 1500V Standard
i . : IEC 61131-2,
Electrostatic discharge Voltage : 4 kV (contact discharge) IEC 100042
Radiated electromagnetic IEC 61131-2,
7 . ol g 27 ~ 500 MHz, 10 Vim G 100043
Noise —
Immunity Digital I/Os
. Al Digital (Ue<24V)
Severity Power 0 (Ue Analog 1/0s
Fast transient/burst noise Level modules | >24V) interface: IEC 61131-2,
communication IEC 1000-4-4
I/0s
Voltage 2kV 1kv 0.25 kv
8 Operating Free from corrosive gases and excessive dust.
Atmosphere
9 O&‘E:ﬁg‘;” Up to 2,000m
10 Pollution 2
degree
n ;23'\'(’;3 Selfcooling

[Table 2.1]

General Specifications

for electrical and electronic industry.

IEC(International Electromechanical Commission) : The international civilian organization which produces standards

Pollution degree : It indicates a standard of operating ambient pollution level The pollution degree 2 means the condition

in which normally, only con-conductive pollution occurs. Occasionally, however, a temporary conductivity caused by

condensation shall be expected.
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Chapter 2. SPECIFICATIONS

2.2 Performance Specifications

Table 2.2 shows performance specifications of the RTD input module.

[tem

Specifications

G3F-RD3A G4F-RD2A

Connectable RTD

Pt 100 (JIS C1640-1989, DIN 43760-1980)
JPt100 (KS C1603-1991, JIS C1604-1981)

Temperature input range

P00  : -200.0°Cto 600°C (1848 to 31359 W)
JPt100 -200.0°C t0 600°C (17.14 to 317.28 )

Digital conversion value : 0 to 16,000

Digital output Detected temperature value : -2000 to 6000 (one digit after
point 5 10)
Each of three wires at every channel has detection
Buffer memory )
function.

Accuracy +0.5 %(full scale)

Maximum conversion speed 50ms per channel
Number of temperature input device points 8 channels per module 4 channels per module

Photo-coupler insulation between the input terminal and

Insulation method
the PLC power supply (non-insulation between channes)
Connection terminal block 38-paint terminal block 20+poaint terminal block
Internal current consumption 05A 045A
Weight 630 g 350 g

[Table. 2.2 Performance Specifications]

2-2




Chapter 2. SPECIFICATIONS

2.3 Names of Parts and Functions

The following gives names of parts.
231 G3FRD3A

The following gives the names and functions of each part of the G3~RD3A.

G3F—-RD3A

G rne—— (D

A
ot

L]

A
GH.:Q

L]
cuﬂﬂ[;

L]

*
EHEE'\Q:
AL
m:g
[
ot
L]
CHE:E
[
CHE:E

FG —

EETL-]®

[
s

|

b

alafasamruza
[ENCACHEN CRERENEN

= 20000
G000

D

No.

Descriptions

RUNLED

It displays the operating status of G3FRD3A module

On : Normal Operation

Flickering : Error occurred (For more information,

see Chapter 4.1

Off : DC 5V disconnection or the G3F-RD3A
module error
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232 GAFRD2A

The following gives the names and functions of each part of the G4FRD2A.

G4F—RD2A

B
L S

RUNLED

Af
CHI ¢
-]

o]

N
CHE =
[

EEEEEEEE

ZEEEEERERD

A
CHED bl
¥

f@ﬂ
(5t
e (G

am]
a

G4F-RD2A module operating status Indication

- On: Normal operation
- Flickering : Error occurred (For more information, see

Section Common  4.1)
Off : 5 VDC disconnection or G4F-RD2A module error

ol

~ &0
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Chapter 2. SPECIFICATIONS

2.4 RTD Input Module Char acteristics

2.4.1 Temperature Conversion Characteristics

The RTD input module, as shown in the Fig. 2.1, linearlizes the norvinear characteristic resistance

input of the RTD.
’ Charactenstics batween linsarkzad
F temperature and resstance
.................................................... { 1
BOTC) : Characteristies bebween real
if-—g— tempearature and resistance
o 4 i )
t i
Temperature N
convesion v
valug rd
o~
-
s
- ""f
-
m -
i L S I0000 Registance 3359
i £ temperature
detection value
- 2000
(- 200°C)

[Fig. 2.1] Temperature conversion characteristics( Pt100)

24.2  Conversion speed

The conversion speed of the RTD 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.

Processing ime = 50 ms 5 the number of the used channels

Example) When three channels are used
Processing time = 50 ms 53 =150 ms

2.4.3  Accuracy

The accuracy of RTD input module is within 0.5 % of all of the measurable temperature range.

Example)  When the RTD Pt100 is used, the conversion values of —100°C and 400°C are as
below.

- Measurable temperature full range : 800°C (-200.0°C to 600.C°C)
- Accuracy : 800 50.5%) = 8005(+0.005) = +4°C
- Temperature conversion range : - 104 °Cto —96 °C when -100°C

396°C to 404°C when 400°C
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244 Burnrout Detection Function

The RTD input module has the function of bum-out detection on the Pt100, JPt100 or cable.
1) As shown in the Fig. 2.2, if disconnection occurs in the RTD or cable then a voltage outside the

measurable range voltage is inputted by the interal burn-out detection circuit and bum-out detection

error code is generated.

2) The RTD input module can detect disconnection for each channel. But, bum-out detection is possible

only in the channels enabled.

3) If disconnection is detected in two or more wires, first, disconnection error code is generated by “b” and

then disconnection eror code is generated by “A” or “b” sequentially. If disconnection is detected

simultaneouslyin “A”and “B”, only disconnection error code is generated by “b”.

Burn-out Detection

Function

Remark

Connection .
Connection Example
Method
2-wire burn-out detection area
e " :-'mr-d:l»:-:xa‘
typ formisal block the BT input madule
_Tf— B _@{_If I,-‘_".I_'_.-ﬂ'._
@—\._ Q ®|® 1 — B
* ® | @ Lo LUI_ b
s | Fo
3wire burn-out detection area
type - In—rutmul
bt Bbock the: R0 input modula
q - 'u'l_“@ ® __I.f I A
o H ,#.:-_g; ................
i@ | ®&
4wire burn-out detection area
type g !urni:l;lEl:arlul
Iemming Block e BTO mpul moduln
®[® A |
® | ® |l B |
®|® — b |
® | ® FG |
No wiring e P
A
B
b
FG

- When specified as the

enabled channel

: The burn-out detection

function is enabled.

- When not specified as

the enabled channel

: The burn-out detection

function is disabled

- In 4-wire type, only all
wires marked '2'
connected to the
terminal block A are
all  detected as

disconnection  then
the A disconnection
error can be
detected.

1Pt

*2: Shield wire

[Fig. 2.2] Burn-out Detection Area
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25  Connection between a Pt and RTD input module

- Number of method of connection between Pt and RTD input module are three, that is, 2wired type, 3
wired type and 4-wired type.
- The resistance of the wires used to connect Pt to RTD input module should be 10 Wor less per wire.

The same wire (in thickness, length, and kind, etc.) should be used for each channel.

S The difference between the resistance values of the wires used should be 1 Wor less, or the accuracy
shown in the Table 2.2 could not be satisfied.
Connection ) ) »
Connection Example Wire Conditions
Method
2-wired type
lefminal PO .
Wi A wire resistances 10W
® | ¢ A wire resistances 10W
A wire resistance< 10W
Swired type The difference between the
resistance values of the wires A and
r A 1Wor less
The difference between the
resistance values of the wires A and
A : 1Wor less
The difference between the
resistance values of the wires A and
Zwired type A : 1Wor less

[Fig. 23] Method of Connection between Pt and RTD Input Module

*1: RTD (Pt100 or JPt1000)
*2:  Shielded wire
- The shields of the RTD and shields of wire should be connected to the FG of the RTD input

module.
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Chapter 3. INSTALLATION AND WIRING

| 3.1 Installation

3.1.1 Installation Ambience

This module has high reliability regardless of its installation environment, but be sure to check the
following for system reliability and stability.

1) Ambience requirements
Avoid installing this unit in locations which are subjected or exposed to :
- Water leakage and dust.
- Continuous shocks or vibrations.
- Direct sunlight.
- Dew condensation due to rapid temperature change.
- Higher or lower temperatures outside the ange of 01055 °C

2) Precautions during installing and wiring.
- During driling or wiring, do not allow any wire scraps to enter into the PLC.
Install it on locations that are convenient for operation.
- Make sure that it is not located on the same panel that high voltage equipment located.

Make sure that the distance from the walls of duct and extemal equipment be 50 mm or more.

Be sure to be grounded to locations that have good ambient noise immunity.

312 Handling Precautions

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

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

2) Do not unload the PCB from its case. It can cause faults.

3) During wiring, be sure to check any foreign matter like wire scraps should not enter into the upper side
of the PLC. If any foreign matter has entered into it, always eliminate it.

4) Do not load or unload the module while the power supply is being connected.

3-1
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| 32 Wring Precautions

When connecting Pt with the RTD input module, refer to the Chapter 2.5 for wiring.

Be sure to separate the external input signal of the RTD input module from an altemating current so

that surge or induction noise generated from the afternating current could not effect.

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

When wiring to the terminal block, wiring with high-pressure wire or power supply wire can occur flow

inhibition and cause disorder or malfunction.
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Chapter 4. FUNCTION BLOCKS

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

No. G3FRD3A GAF-RD2A T
Local Remote Local Remote
1 RTD3INI RTDR3INI RTD2INI RTDR2INI Module Initialization

Reading the detected temperature value

2 RTD3ARD | RTDR3RD | RTD2ARD | RTDR2RD
(Array type)

3 RTD3RD ) RTD2RD ) Reading the det.ected temperature value
(Single type)

4.1 Inserting Function Blocks for the RTD Input Module in GMWIN.

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

| Project(P) Selection

| Library Insert(l)

G3F-RD3A Inserting local
- RTD3INI
- RTD3ARD Lookin: | ‘23 Lib -l I Ei‘] o

- RTD3RD ;
2.Remote3.3 R ggﬂgkremote (8] COMMUNI 3tk
- RTDR3INI mkstellib. 3fu
3 éRTDRiF;?b . Inserting GM4 remote j@ REMOTES ST
-Remoted. function block =] REMOTE®. 31b
- RTDR3INI i
. RTDRORD ] SPECIAL 3k
=] STOLIB 31k
[s#] Stetlio 310
GAF-RD2A | nserting local Fil= name: Stdlib Open l
1.Special. 4t function block | :
- RTD2INI Files of Lupe: Cance |
- RTD2ARD
- RTD2RD L. Inserting GM 4 remote

2.Remoted 4 function block

- RTDR2INI

- RTDR2RD )
3.Remote3.4fb | E— Inser?mg GM3 remote

. RTDR3INI function block

- RTDR3RD
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Chapter 4. FUNCTION BLOCKS

4.2 Local Function Blocks

42.1 Module Initialization (G3FRD3A: RTD3INI, G4F-RD2A:RTD2INI)
Module initialization function block specifies RTD input module base location, slot location, run channel
enable/disable and the type of RTD for use in program.

Function . Data o
Block I/0 | Variable Type Descriptions
G3F - RD3A | Function block execution request area
- - Used to request an execution of the initialization function block
g REQ BOOL - If the conditions connected with this area are established while program is
b i o running and input condition changes from low to high, the initialization function
block is executed
H4BASE STATE
1R L] 3 .
Base location No.
4o BASE USINT - Used to write the number of the base where the RTD input module is loaded.
- Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3)
o Tee
Slot location No.
SLOT USINT - Used to write the number of the slot where the RTD input module is loaded.
- Setting range: 0~7
BOOL Run channel enable/disable specification
CH [Array] - Used to enable or disable a channel for run.
*Note 1 - Specify ““1”” for enabling, and ““0” for disabling
BOOL Specifying the type of RTD for use
- Used to specify the type of “0”” for Pt100 and““1” for JPt100 for each channel
TYPE [Array] o
*Note 1 0":Pt100
"1": JPt100
GAF —RDZA,
RATDe 0 Function block execution complete status
e oosil - “1” is output when the initialization function block is finished with no error and
DONE BOOL s . ) . o
1" remains until next execution. If an error occur, “0” is displayed and the
JhaiE STAT| operation enters into the stop state.
Azor  actf
Error status indication area
1@ STAT USINT -Used to output the number of an error when it occurs during initialization function
block execution.
- TerE - For description of errors, see GM Section 7.4
BOOL Run channel status indication area
ACT [Array] - After the initialization function block is finished with no error, “I” is output if the
*Note 1 channelis in normal state. But ““0”” is output for the disabled channels.
REMARK
Note 1: The numbers of Array are 8 in G3FRD3A, 4 in G4F-RD2A.
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422 Reading the Detected Temperature Value of the Module (Array Type)
(G3FRD3A : RTD3ARD, G4F-RD2A : RTD2ARD)
The Array type temperature conversion value reading function block executes all channels of the RTD
input module in a batch processing. If a channel is enabled then the function block outputs the detected
temperature value and its digital conversion value that is usable as a PV in the PID control module.

e 1/0 | Variable 2K Descriptions
Block Type
GIF—RoAA || REQ BOOL Function block execution request area
T - Used to request an execution of the reading function block
| - If the conditions connected with this area are established while the program is
running and “0” changes into““1”, the reading function block is executed.
st ETATE BASE USINT Base location No.
- Used to write the number of the base where the RTD input module is loaded.
i i - Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3)
h R SLOT USINT Slot location No.
- Used to write the number of the slot where the RTD input module is loaded.
T - Setting range: 0~7
_— CH BOOL Run channel enable/disable specification
[Array] - Used to enable or disable a channel for run.
s | *Note 1 - Specify ““1” for enabling, and ““0” for disabling
0 DONE BOOL Function block execution complete status
- “1”is output when the reading function block is finished with no error and ““1”
remains until next execution. If an error occur,“0” is displayed and the operation
A AR enters into the stop state.
RIC2ARD STAT USINT Error status indication area
JEQ  DkElR - Used to output the number of an error when it occurs during reading function
block execution.
f e & - For description of errors, see GM Section 7.4
i A ACT BOOL Run channel status indication area
[Array] - After the reading function block is finished with no error, “1”is output if the
§ T o *Note 1 channelis in normal state. But “0” is output for the disabled channels.
ALM BOOL Run channel error indication area
e AL [Array] - “1” is outputted when error occurs for each run channel.
o]
*Note 1
TEuRL ALM_ USINT Run channel error code area
N CODE [Array] - Used to output the code of error occurred during run for each channel.
i | *Note 1 - For error description, see GM Section 7.4.
TEMP INT Detected temperature value output area
[Array] - The CPU module reads the detected temperature value(-200.0°C to +600.0°C) of
*Note 1 the corresponding channel from the RTD input module and outputs it to this area.
- The detected temperature value of each channel is 10 times than the real
temperature value.
- (Example: Detected temperature value 1234 ® real temperature value 123.4°C)
SCAL INT Digital conversion value output area
[Array] - The CPU module reads the digital conversion of the corresponding channel from
*Note 1 the RTD input module and outputs it to this area.

- The detected temperature value (-200.0°C to +600.0°C) of each channel is
converted into the a digital value within 0 to 16000 and it is output to this area.
- Value to be read from the output variable.
- SCAL =(the value to be read from the output variable TEMP + 2000)5 2
- Example: Where a temperature is 234.5°C.
The value to be read from the TEMP is (temperature 510), then
2345 is the detected temperature value.
The value to be read from the SCAL is (2345 + 2000) 52, i.e.,
8690.
- The output value converted into a digital value can be used as the PV of the PID
control module.

Note 1: The numbers of Array are 8 in G3FRD3A, 4 in G4F-RD2A.
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423 Reading the Detected Temperature Value of the Module (Single Type)

(G3FRD3A : RTD3RD, G4FRD2A : RTD2RD)

The stand-alone type Temperature conversion value reading function block processes mly one channel
of the RTD input module. If a channel is enabled then the function block outputs the detected
temperature value and its digital conversion value that is usable as a PV in the PID control module.

Flg?ggs n I/0 | Variable _[r);;z Descriptions
| REQ BOOL Function block execution request area
GIF—AD3A - Used to request an execution of the reading function block
S - If the condition§ connected with thi.s area are estab]ished W_hile the
] e : 'xM I program is running and “0’changes into “1”, the reading function block
: is executed.
i ik BASE USINT Base location No.
- Used to write the number of the base where the RTD input module is
i loaded.
3 ety | - Setting range: GM1 series(0~31), GM2 series(0~7), GM3/4 series(0-3)
o Ew SLOT USINT Slot location No.

- Used to write the number of the slot where the RTD input module is

seal loaded.

- Setting range: 0~7

CH USINT Area for specifying the used channel.
Settings : G3F-RD3A: 0 to 7, G4F-RD2A: 0 to 3
0 DONE BOOL Function block execution complete status

- “I”is output when the reading function block is finished with no error and
“2’ remains until next execution. If an error occur, “0 is displayed and the
operation enters into the stop state.

STAT USINT Error status indication area

- Used to output the number of an error when it occurs during reading

function block execution.

GAF — RO2A - For description of errors, see GM Section 7.4

RTDerD AM BOOL Run channel error indication area
i sl - “1” is output if error occurs for each run channel.
TEMP INT Detected temperature value output area

dusr sath - The CPU module reads the detected temperature value(-200.0°C to
+600.0°C) of the corresponding channel from the RTD input module and

50T AE outputs it to this area.

- The detected temperature value of each channel is 10 times than the real

e TERRR temperature value.
(Example: Detected temperature value 1234 ® real temperature value
i 123.4°C)
SCAL INT Digital conversion value output area

- The CPU module reads the digital conversion of the corresponding
channel from the RTD input module and outputs it to this area.

- The detected temperature value (-200.0°C to +600.0°C) of each channel
is converted into a digital value within 0 to 16000 and i is output to this
area.

- Value to be read from the output variable.

SCAL =(the value to be read from the output variable TEMP + 2000)
52
Example: Where a temperature is 234.5°C.
The value to be read from the TEMP is (temperature 5 10),
then
2345 is the detected temperature value.
The value to be read from the SCAL is (2345 + 2000) 5 2,
i.e., 8690.

- The output value converted into a digital value can be used as the PV of

the PID control module.
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4.3 Remote Function Block

43.1  Module Initialization (G3FRD3A : RTDR3INI, G4F-RD2A : RTDR2INI)

The module initialization function block specifies, for use in the program, the location No. of the slot
where the communication module loaded in the receiving station, the station No. of the communication
module loaded in the remote 1/O station, the No. of the base where the RTD input module is loaded, the
use channels and the type of the RTD.

Function
Block

G3IF —RD3A

ATORIR
1ra  worf
WET_ ERR
MO
151K stath
Q0

TRASE ACT[

G4F —RDZA

RTOA_M
RTDRZIM

1m0 aomf

IMET_ ERRF

MO

15T N sTATE
a

1HEE st

45071

{en

q rvee

I/0  Variable Data Descriptions
Type
REQ BOOL Function block execution request area at rising edge.
- Used to request an execution of the reading function block
- If the conditions connected with tis area are established while the
program is running and ““0’ changes into “I’(rising edge), the module
initialization function block is executed.
NET_NO | USINT Location No. of the slot where the communication module of the station to
which the function block will be sent is loaded.
- Setting range: 0 ~ 7
ST-NO USINT Station No. of the communication module loaded in the remote I/O station.
- Setting range: 0 ~ 63
BASE USINT Base module location No.
- Used to write the number of the base where the RTD input module is
loaded.
- Setting range: 0 ~ 3
SLOT USINT Slot location No.
- Used to write the number of the slot where the RTD input module is
loaded.
- Setting range: 0~7
CH BOOL Run channel enable/disable specification
[Array] - Used to enable or disable a channel for run.
*Note 1 - Specify 1 for enabling, and ““0” for disabling
TYPE BOOL Specifying the type of RTD for use
[Array] - Used to specify the type of “0’ for Pt100 and “1” for JPt100 for each
*Note 1 channel
0 NDR BOOL “I” when the function block is finished without error.*“2” remains during the
scan where the execution condition is being satisfied and it changes into
*“0” at the next scan.
ERR BOOL Error information indication area
- If error occurs during initialization function block execution “1” is output
and the module enter into the stop state. “I” remains during the scan
where the execution condition is being satisfied and it changes into “0"” at
the next scan.
STAT USINT Error status indication area
- Used to output the number of an error when it occurs during reading
function block execution.
- For description of errors, see GM Section 7.4
ACT BOOL Run channel status indication area
[Array] - After the initialization function block is finished with no error, “1” is output
*Note 1 if the channel is in normal state. But “0” is output for the disabled

channels.

I Note 1: The numbers of Array are 8 in G3FRD3A, 4 in GAF-RD2A.
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4.3.2 Reading the Detected Temperature Value of the Module

(G3FRD3A : RTDR3RD, G4FRD2A : RTDR2RD)

The module temperature conversion value reading function block specifies the location No. of the slot where the communication
module loaded in the receiving station, the station No. of the communication module loaded in the remote /O station If also
processes all channels in block. The enabled channel outputs the temperature conversion value and its digital conversion value that
can be used as the PV in the PID control module, and the two values are usedin the program.

Flglgtc'ﬁn /0 | Variable ?5;2 Descriptions
| REQ BOOL Function block execution request area (at the ascending edge)
GIF —RO3A - Used to request an execution of the reading function block
- If the conditions connected with this area are established while the program is running
RTGRD and “0” changes into ““1(rising edge)”, the module reading function block is executed.
|, r NET_N | USINT Location No. of he slot where the communication module of the station to which the
der el 6] function block will be sent is loaded.
NG - Setting range: 0 ~ 7
158 siarf ST-NO USINT Station No. of the communication module loaded in the remote I/O station.
-Setting range: 0 ~ 63
| e ) BASE USNT Base module focation No.
{201 aml - Used to write the number of the base where the RTD input module is loaded.
- Setting range: 0~ 3
1cH Efw"} - SLOT USINT Slot location No.
| - Useq to write the number of the slot where the RTD input module is loaded.
- Setting range:0~7
= CH BOOL Run channel enable/disable specification
[Array] - Used to enable or disable a channel for run.
*Note 1 - Specify “1”” for enabling, and “0”” for disabling
[0) NDR BOOL “1”when the function block is finished without error. “1” remains during the scan where
the execution condition is being satisfied and changes into*“0” at next scan.
GAF —ROZA ERR BOOL Error information ind_ication area ] ] .
- If error occurs during reading function block executionI” is outputted and the module
RTRA2D enter into the stop state. ““”” remains during the scan where the execution condition is
TR wOAE being satisfied and it changes into*“0” at the next scan.
j —— STAT USINT Error status indication area
e - Used to output the number of an error when it occurs during reading function block
45T N statk execution.
0 - For description of errors, see GM Section 7.4
Jease acTp ACT BOOL Run channel status indication area
4 50T aul [Array] - After the reading funqtion block is finis.hed with no error, “1”is output if the channel is in
*Note 1 normal state. But “0” is output for the disabled channels.
4oH mup ALM BOOL Run channel error indication area
o [Array] - “1”is outputted when error occurs for each run channel.
e *Note 1
soaLp ALM_ USINT Run channel error code area
CODE [Array] - Used to output the code of error occurred during run for each channel.
*Note 1 - For error description, see GM Section 7.4.
TEMP INT Detected temperature value output area
[Array] - The CPU module reads the detected temperature value(-200.0°C to +600.0 °C) of the
*Note 1 corresponding channel from the RTD input module and outputs it to this area.
- The detected temperature value of each channel is 10 times than the real temperature
value.
- (Example: Detected temperature value 1234 ® real temperature value 123.4°C)
SCAL INT Digital conversion value output area
[Array] - The CPU module reads the digital conversion of the corresponding channel from the
*Note 1 RTD input module and outputs it to this area.
- The detected temperature value {200.0°C to +600.0°C) of each channel is
converted into the a digital value within 0 to 16000 and it is outputted to this area.
- Value read from the output variable, SCAL = (the value read the output variable
TEMP + 2000) 52
- Example: Where a temperature is 234.5°C.
The value read from the TEMPIs (temperature 510), then
2345 is the detected temperature value.
The value read form the SCAL is (2345 + 2000) 52, i.e., 8690.
- The output value converted into a digital value can be used as the PV of the PID
control module.

| Note 1: The numbers of Array are 8 in G3FRD3A, 4 in GAF-RD2A.
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4.4 Errors on Function Block

441

Errors Indicated by the Output Variable STAT

Errors indicated the output variable STAT and their corrective actions are explained.

Function Block
STAT Item Initialk Reading
No. Descriptions Zafion Ary | Sand Corrective Action
-Are
0 Local Nomal un status 0 0 0 %
1 Base location No. outside the sefting range 0 0 O Adjustitwithin the setting range (See GM Section 7.2)
2 The corresponding base unit hardware defect 0 0 O  Contacta senvice station
3 Slot location No. outside the sefting range 0 0 O  Specify correctly the numbers of the slot where the
RTD module is loaded .
4 The specified slot has no RTD inptt module Load RTD input module on the specified slot.
0 0 0
5 A module other than RTD input module is loaded 0 0 O Load RTD input module on the specified slot.
on.
6 Channel No. outside the setting range Y Y O Specify correctly the No. of the run channel.
7 RTD input module hardware defect 0 0 O  Contactasenice station.
8 RTD input module memory defect 0 0 O  Contactasenice station.
9 The run channel was not specified in the | % 0 O  Specify correctly run channels in the initialization
Inalizafion function block. function block.
10 Disconnection detected at one or more of the | 3 0 %  SeeGM Section74.2.
use channels, or temperature outside the range.
16 A disconnection detected at the use channels Y % O  Fix the A terminal disconnection between the RTD
input module and the temperaturemeasuring resistor
17 B disconnection detected at the use channels Y Y O  Fix the B terminal disconnection between the RTD
input module and the temperaturemeasuring resistor
18 b disconnection detectedat the use channels. Y Y O  Fix the disconnection between the b terminal RTD
Aand B disconnection detected simuftaneously. input module and the temperature-measuring resistor.
Or, Fix A and B terminals disconnection.
19 Temperature outside the range at the use kA kA 0 Correctly specify the type of the temperature -
channels measuring resistor, or use the temperature within the
range (-2000°C -~ 6000)°
128 Re- Remote communications module HW defect 0 0 % See Remote communications module User”s Manual
129 mote | Base location No. outside the setting range 0 0 % Adjustit within the seting range (See GM Section 7.2)
131 Slot location No. outside the sefting range 0 0 %  Specify correctly the numbers of the slot where the
RTD Input module s loaded.
133 Oter module, not RTD input module, is loaded 0 0 % Load RTD input module on the specified slot.
135 RTD input module hardware defect 0 0 %  Contactasenice station,
136 RTD input module memory defect 0 0 %  Contacta senice station.
137 The run channel was not specified in the Y 0 %  Specify correctly run channels in the initialization
Initalization function block. function block.
138 Disconnection detected at one or more of the | 3 0 %  SeeGMSection7.4.2.
use channels, or temperaure outside the range.
4.4.2 Errors Indicated by the Output Variable ALM_CODE in the Array Type Detected Temperature Value Reading
Function Block. (G3F-RD3A : RTD3ARD, RTDR3RD. G4F-RD2A : RTD2ARD, RTDR2RD)
ALM_CODE No. Descriptions Corrective Action
0 Nomal un status %
16 A disconnection detected Fix the A disconnecton between RTD input module and RTD.
17 B disconnection detected Fix the A disconnection between RTD input module and RTD
18 gﬁﬁ%ﬁg&eﬂfﬁﬁmﬁsﬁd B | Fihe A csconecon betveen RTD iy moce nd RID. O, F e A ad B dscometin
19 Temperature outsi the range Correctly specify the type of the RTD, or use the temperature witin the range {200.0C ~ 600.0°C)
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Chapter 5.  PROGRAMMING

Chapter 5.  PROGRAMMING

| 5.1 A Program for Output of the Detected Temperature Value as a BCD Value

1) System Configuration

GM3— | GM3- | G3IF- | G3Q- | GIG-
PA1A | CPUA | RD3A Hvda R 24

The lamp turns on when
7,‘1 the detected temperature
%020 value is negative

ale =1=. ElEGEdgﬂl‘ddsmy

(%00 1.0—%00,1, 191

LCisplayrg the detected
tamperature value

2) |Initial Settings

(1) Specifying the used channel: channel 0
(2)  Specifying the type of the RTD : Pt 100

3) Descriptions of the Program

The present A/D conversion value of the detected temperature value which is detected from the
temperature-measuring resistor Pt 100 is displayed on the BCD digital display by use of channel 0 of the

temperature-measuring resistor input module. The lamp turns on when the detected temperature value is
a negative number and tums off when it is a positive number.
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Chapter 5.  PROGRAMMING

4) Program
— RID = — HTD A—
TN ATCGRD ATD_READY
Lire 0 REQ [OE PEQ DOME | —ou —
Turns "ON" when
the function blocks
Lire 1 [ 0-|BASE  STAT|- RTO_STATO n—{BASE  STAT[-RATO_STATq O the RTD input
Spedifying loaded bassa Mo Tndizabng b e b during Tt W I s ST B
Wt i o Eurng ey fencben
AN Sioch arecsaon
Linee 2 I~ ; 0 —|5L0T ACT |- RTD_ACTO o ELar ALM AL AR -
Spacfying lnadad siot No Indzuteg B o chrrsd Bt Turms "D whi s ooy
g ik Lrckn o b wedl choresl
bk sesculian
Line 3 + HID_CH = CH o—{cH TEMP (- CHI_TEMPE .
Specitying ussd channe! Cuawml WO nﬁf}lﬂfm gtz
vl of ehand 1
Ling d — FT100 ={ TYFE Sm—cm_mr =l
Spedfying fype of THR AL
Dieplopiag o dgial porwmesion
lm 5 - e e —— vuhw of channsl ¢ =
In this program, %Q0.2.0 tums on T w L
RTO_READY | LT mhen rﬁhe htemptlerglu_re value ;ged |
i { | . |__ through channel 0 is a negative i
Line: € L 1 EM EMO ™ umber and the temperature value i
of the negative temperature value
] number is converted into positive. MOD20
LR B | CHO_TEMPE—| M1 ouT O
| RATURE
Line 8 o me L]
Line @ |- EN EMD | L
Line: 10} CHO_TEMPE | IN1 OUT| CHD_TEMPE M
| RATLURE RATURE i
Lines 11} i -
e fpfe e . =]
Line: 13 ! ; |
Line 14~ CHO_ TEMPE | N1 OUT |- BUFFER =
i\ RATURE |
Line 95~ | | -
T n'this program, The data type of the detected temperature value s infeger so that it is converted info a BCD data
type to be displayed to the digital BCD value is output %Q0.1.0 to %Q0.1.19

5-2



Chapter 5.  PROGRAMMING

5) Setting the initial values of

(1) specifying channel

IO variables

vailabi Name . RTDLCH
Warabie Kind
cancal
Help
Diata Thps Moy Allncation
i d | ] ] £ fuln
| R T
o | ior [ & {
This denotes itk Ve — Select this and this
8 channels 4
screen appears.
| INE A 18T j /
B Ry Harne: RTD_CH: &RAEY [0.7] OF
T 2 | 3
]_ o Closs
= Holni Select this and this
------ screen appears.
[T} ]
il ]
/v [F] 0 Bt ben freomg Plermem
Channel No i u lect th
X I 1] I~ To select the
= il Aray Elamantiame ; i) I‘ previous
'Iigil g channel
| RTO_CHE e lam |
. To select the
Ingalyatz: | I‘ next channel

Channel enable : 1
Channel disable : 0

=]

To specify channel enable/ disable

caneal |
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(2) Specitying the type of the RTD

[ e B e e e ]

Channel No:

0:Pt100
1: JPt100 Specify Pt100 or JPt100
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Chapter 5.  PROGRAMMING

6) /O variables used inthe program

VaibeName | | varkind | | pam  mpe | | (AT Addess) (nital Valie) |
ALARM VAR - BOOL
BUFFER VAR DINT
CHO_DIGITAL VAR CINT
CHO_TEMPERATURE VAR CINT
PT100 VAR ARRAY[0.7]OFBOOL  :2{0,0,0,0,0,0,0,0}
RTD. ACTO VAR ARRAY[0.7] OF BOOL
RTD_CH VAR ARRAY[0.71OFBOOL  :={1,0,0,0,0,0,0,0}
RTD_INI VAR FB Instance
RTD RD : VAR FB Instance
RTD_READY VAR - BOOL
RTD_STATO VAR - USINT
RTD_STATL VAR - USINT
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5.2 A Program for Conversing the Detected Temperature Valug(®° C) into Fahrenheitl F) and Output as a
BCD Value

1) System

GMI—1GM3 - | G31- |G3F - |G3g - [G30 - [Gaa -
PANA CPUA | D24A | RDAA |Rvds (RvZa (Ryda

CHO
| l #00.4.0~%004 10
——r T BCD-Sigiul dupiay
S . | 1
i E E E|E|Ibl::?:«1wsm
| The rarep bams 23 whenhe Fechesined lrmpessie
1 ol I MEREY Value
T modls il safng O (O w010
d 3 The rang ke a0 when
w000 A srnnerdsa ez
w0131
™R
(PL1001 T 1T furms onwhan o Beiocied
mperiure vals k53 negative
%0032
] | Do dptal daptay
S—— |E;‘E| E| E| Elammumnmuuu
%002 0~%01.2.19 : cenkyada & cigliyed

2) Initial Settings

(1) Specifyingthe used channel : channel 0
(2) Specifyingthe type of a temperature - measuring resistor : Pt 100

3) The Expression that Converts the Detected Temperature Value into a Fahrenheit

Detected temperature value = real temperature value x 10

Fahrenheit temperature = real temperature x 1.8 + 32
_ Detected tempe;z(i)Mre value < 18 432
__ Detected temperature value x 18 + 320
10

\ If the Fahrenheit temperature displayed on the BCD digital display is represented as 'the real
Fahrenheit temperature x 10', "the detected temperature x 18 + 320" be processed into the program.

4)  Descriptions of the Program

(1) 1f%20.0.0 tums on then the initialization of the RTD input module is executed.

(2) The detected temperature value is displayed on %Q0.2.0 to %Q0.2.19 of the BCD digital display when
it is negative the ramp %Q0.3.2 tums on

(3) The detected temperature value is converted into a Fahrenheit temperature value and displayed
on %Q0.4.0 to %Q0.4.19 of the BCD digital display when it is negative the ramp %Q0.3.0 turns on.

(@) If disconnection is detected during temperature conversion at channel 0, The Lamp %Q0.3.1 tums on.
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5) Program
IRITIAL = — RAEAD —
%000 AEADDONE ATOM RTDEH0 Indicating the error
ed — | ey REQ  DOKE — REQY DONE status o during
Inifalization ~ Request  for lsntgiﬁztggring mftializggor: reading ~ function
Line 1 [ e o e g -{BASE STAT[ STATO functonbiockexecuton  (~|BASE STAT[AO_STATDRckexeaton
input module Elock twhgl; it Iﬁgggel\?u Base No l’#[)nrsoc'éoups" am%n
Lie & 7 o?lsérg?ed o ] (SLOT ACTE ACTO 1T|SLOT  ALMIALARM e channel 7
Loaded Indicating the run Slot Na The detected
- slotNo. | CH channelduring initializatior dcs TEMP[-DATAD  temperar Al M
Lre 3 ATD_CH function block execution. o : emperale - value
Sﬁecﬁylng used Used of channel 0
T c anr:z?_lrm':I drvre channel SrAL P SCALED The digital
Specifyi th conversion value of
pecifying  the channel 0
s [ type orRTD <
READ DOME  ALARR MOWVE
e d [ f L~ EN  EMD g
The Tuns  "On'
temperature  when error is ]
Lire 7 [ detection i detected a pATag (MY OUTITF_DATA
rﬁw_rmally ti;]e Iu&;ec
L & [ tﬂsh e RTal:t ehanne %Q0.32 tums on when the
input module detected temperature value of
centigrade is negative, and the =
Lire 9 oo - ~negaive is converted into
LT | positive.
Line 10 [ EN  EMO[ — i =
WA %032
Lz 11 [ DATAD—(INL DT EM  END i i H
Lie 12 | 0|2 DATAD {INt  OUT - DATAZ | 1
Lie 13 [ -1 _ 1
"""" . | In this routine, the data type of the
Lime 14 [ i deitected tetrr:\gler_;nure vaJL:je_ Iis -1
| integer , so is covered into
WT_T0_01 DeT_TC_BLD | BCD data type to be displayed to the
Line 15 EN END (0]} ENCF i digital BCD value is output %Q0.2.0 =
| 10%Q0.2.19.
Lina 16 [ ‘DATAD{INT  OUT[BUFFERD BUFFERDH M1 QUTF%QD020!
1 £ This routine
s e e __g()nvemd the —|
letectes
AL ons temperature  value
: - into a value of
BN B EM ENo Fahrenheit
Line 19 [ {F_OATA 4 IN1  OUT-F _DATA! FOATATSINT  OUT|F_DATAZ f patazH M1 OUTEF_DATAS 7
Line 20 [ 04 M? 7]
Line 21 [ R ; ? -
19%Q0.3.0 tums "On" when the temperature
Lina 22 [ ;conve-_neq into a value of Fahrenheit and a =]
énegauve is converted into a positive wanan
i ]
Lina 23 - | L
Line 24 | ~F_OATAY .
Line 25 [~ _ i T
Line 25 F T e o 7T Inthis routine, the data type of the B
i detected temperature value i
F'_E-TDJET:;‘ E;“uT_TGEEI"gI i imegeé, S0 tha\'tJ it Ls %ovelred énto
ina 97 |- =t FNO - | BCD data type to be displayed to T
Line 27 [ e el Beb “nen %
| output %QD0.4.0~%QD0.4.19. i
Line 28 [ F_DATAIMT  OUTEHBUFFER!  pUFFERi{IN1 OUT - %000.4.0
Line 29 [ I el S T I R LR e o B
Ling 30 I~ 7
%000 F:LF.FIII :Hm.3.1
ne 31 1 f i | {
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6) /O variables used in the Program

VaiabeName | | Varkid | |  pan  mpe | | (AT Address) (inital Value)
ACTO : VAR : ARRAY [0..7] OF BOOL
ALARM : VAR - BOOL
BUFFERO : VAR - DINT
BURRER1 : VAR - DINT
DATAO : VAR CINT
F DATA : VAR CINT
F DATAL : VAR CINT
F_DATA2 : VAR CINT
F_DATA3 : VAR CINT
INTIAL 1 VAR . FB Instance
PT100 : VAR : ARRAY [0..7] OF BOOL :={0,0,0,0,0,0,0,0}
RD_STAT : VAR - USINT
READ : VAR . FB Instance
RTD CH - VAR : ARRAY [0.77] OF BOOL :={1,0,0,0,0,0,0,0}
SCALEO : VAR CINT
STATO : VAR - USINT
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5.3 A Program when Loading the RTD Input Module onto the Remote I/O Station

1)  System Configuration

GMB- [ avs- | G- | 630
PAIA | cpuA | FUEA | RY2A

Remote

Station No.
g Slot 0

GMB- [ G3s- | G3F-
PAIA | RBEA | RD3A

2) Initial Settings

(1) Specifyng the used channel : channel 0
(2) Specifying the type of a RTD : Pt 100

3) Descriptions of the Program

—
e

%Q0.1.0 tums on when the temperature value detected at channel 0 is more than or equal to -10°C

%Q0.1.1 turns on when the temperature value detected at channel 0 is less than -10°C and more
than or equal to -20°C

(3 %€Q0.1.2 tums on when the temperature value detected at channel O is less than -20°C

—
S
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4)  Program
r— INTIAL —
READY START _METO_LNLOT RTDRIm START
Lire 0 — | L~ {1 | FEQ  MOR - {5
gy s iy ::;-dh--num '.nt-mﬁw:m The RTD input modulliiazaticn [
Line 1 [~ bk whenH has pal ben T o’k e ol e e A Em— MET_  EAAF-ERAORD -
P — oo of P ocalstzson |0 mr“mmlmmmm
Lie 2 0-15T_W STATFSTATD -
_NETO_RSTIO] _nETo_Lv(o) MOVE S —— ey ot
wes — ——.7 B ENOR  BENoldleRTD 0-lBASE ACTIACTD -
’ Incicaing b chunnal
L & | W1 ourESTART Gger [T
Torn =1 whwen el bre Slot location No. of
falt? -0, dad ‘o ST the RTD input module
Line § [~ mlmitheumer program s §'oT RTD_CH —CH -
1y a
MOVE w5l P
Lre & |- BN ENO- o PT100 | TYPE -
o o TR
L T +— R OUTH_KETO_RSTLO] =
Line B = READ — -
START READ.NCR _NETO_LIV[D] HTDRIAD
Lre 8 — } |- { | FEQ MDA E
Fiageunt e swoufion 3! e g
Ranction bk o
Line 10 [~ FRITHIC FRTE e o~ s [MET_  ERAF EFROR1 —
skt of s bocat st |10 o
Line 11 [= O|S5T_M STAT- STATH 4 —
—— i e
Lm 12 I B thmhﬂ“B’aBE mr_mtﬂ']-‘ tha ctazeal ]
GE RTD inout module Sparating namaaly
Line 13 EM  ENO -{5LOT  ALMf- —
ot kot i 21 T oo by 7O 0D
% RTD inout module e i il
Line 14 [— TEMP[D] 1IN QUTH %600.1.0 RID_CHCH  ALM_— ALARM_NO =
Tt bt il v TR Wha T Sisd Specying the used CODE|  ndcxmg e i of sror whn
dfecied o chonnl & MRS aN B moes R aramel diooveschon so e
Line 15 [~ =100 N2 o aqualis 10" anr TEMP TEMP =
i g sl
W
Line 16 [~ SCALI- DNGITAL -
[Chgril cormvermoe vk
LT
Line 17 EM EMD™ E
GE
Line 18 [~ TEMPLO] ™1 QT {EN I
Linge 19 [— =100 {2 TEMPIOT N OUT %0011 ]
Famn on whes e lempeishus
walsa sectied Bl ehannal Ui ks |
Line #1 = 200 N2 T T L e—— -1
o
Line 21 — 7
LT
Line 22 EN  ENO[ N
Line 23 = TEMP[OTINT  OUT[= %00.1.2 ]
Turra orwhen e smparstea
Line 24 _ag0- me ;:;;l;mrzdmlﬂﬂm —
Ling 25 [ =
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7) /O variables used in the Program

VaiabeName | | Varkid | |  pan  mpe | | (AT Address) (inital Value)
ACTO : VAR : ARRAY [0..7] OF BOOL
ACT1 : VAR . ARRAY [0..7] OF BOOL
ALARM : VAR - ARRAY [0..7] OF BOOL
ALARM_NO : VAR - ARRAY [0..7] OF BOOL
DIGITAL : VAR : ARRAY [0..7] OF BOOL
ERRORO : VAR - BOOL
ERROR1 : VAR . BOOL
INITIAL : VAR . FB Instance
PT100 : VAR - ARRAY [0..7] OF BOOL :={00,0,0,0,0,0, 0}
READ 1 VAR . FB Instance
READY : VAR - BOOL
RTD_CH : VAR : ARRAY [0..7] OF BOOL :={0,0,0,0,0,0,0,0}
START : VAR : BOOL
STATO : VAR - USINT
STATL : VAR - USINT
TEMP : VAR : ARRAY [0..7] OF INT
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BUFFER MEMORY CONFIGURATION AND FUNCTIONS

Chapter 6.

BUFFER MEMORY CONFIGURATION AND FUNCTIONS

The RTD input module a PLC CPU and huffer memories for data communications.

| 6.1 Buffer Memory Configuration

The followings describe buffer memory configuration.

6.11 G3F-RD3A Buffer Memory

6-1

Address f - Default Read/
(Decimal) Function Descriptions Setting Write
0 Channel enable/disable specification Bit On(1):enable, Bit Off(0):disable disable RIW
1 Channel 0 Specifying RTD type “
2 Channel 1 Specifying RTD type “
3 Channel 2 Specifying RTD type “
4 Channel 3 Specifying RTD type 0:Pt100 “0” “
5 Channel 4 Specifying RTD type 1: JPt 100 (Pt 200)
6 Channel 5 Specifying RTD type “
7 Channel 6 Specifying RTD type “
8 Channel 7 Specifying RTD type
10— Dghelconrsion Vel of capner | DEece temperaue e e
. A value of 10 times of the
u Error code of channel 0 real temperature is read.
12 Detected temp. value of channel 1 B
13 Digital conversion value of channel 1 “
14 Error code of channel 1 Digital conversion value -
15 Detected temp. value of channel 2 : (Detected temperature value “
16 Digital conversion value of channel 2 +2000) X 2 “
17 Error code of channel 2 When the detected value of temp. -
18 Detected temp. value of channel 3 is used as the current value, the value “
19 Digital conversion value of channel 3 means the converted value, which is “
20 Error code of channel 3 equal to the input range of the current *
21 Detected temp. value of channel 4 value from 0 to 16,000.
22 Digital conversion value of channel 4 “
23 Error code of channel 4 Error code value =
24 Detected temp. value of channel 5 16: A disconnection detected
25 Digital conversion value of channel 5 17: B disconnection detected -
%6 Error code of channel 18 b dlsconne_cnon detgcted, o
27 Detected temp. value of channel 6 A ?"“d B disconnection
28 Digital conv ersion value of channel 6 19: Ir%:g;{'g”;}gﬁid;;egﬁ B
29 Error code of channel 6 ’ . ) . “
temperature is outside the input =
30 Detected temp. value of channel 7
31 Digital conversion value of channel 7 range(-200-600.0 ) of the B
32 Error code of channel 7 RTD. “
Bit On(1) : The contents at address
0~8 are clhanged with No
' . new values. )
33 SET data enable/disable specification Bit Off(0): The contents at address setting RIW
i ) values
0~8 remains with the
previous value.
34 Channel run information Bit On(1):Run, Bit Off(0): Stop Read only
35 Error information specifying RTD type Bit On(1):Outside the setting range “«
Bit Off(0): Normal
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6.1.2  CGAF-RD2A Buffer Memory

Address f A Default Read/
. Function Description . .
(Decimal) P Setting Write
0 Channel enable/disable specification Bit On(1):enable, Bit Off(0):disable disable RW
1 Channel 0 Specifying RTD type “
2 Channel 1 Specifying RTD type 0 Pt 100 g “
3 Channel 2 Specifying RTD type 1Pt 100 (Pt100 “
4 Channel 3  Specifying RTD type “
5 Detected temp. value of channel 0 Read only
Detected temperature value
6 Digital conversion value of channel 0 . A value of 10 times of the “
real temperature is read.
7 Error code of channel 0 Digital conversion value
. (Detected temperature value
8 Detected temp. value of channel 1 +2000) X 2
— - When the detected value of temp.
9 Digital conversion value of channel 1 is used as the current value. the value “
means the converted value, which is .
10 Error code of channel 1 equal to the input range of the current
u Detected temp. value of channel 2 \é&rllrléf ggg; (\)/ Etlcl)uiG,OOO. “
12 Digital conversion value of channel 2 13 g\ g::ggz;:gt:g: g:ig:g “
13 Error code of channel 2 18: b disconnection dete_cted, «
A and B dsconnection
14 Detected temp. value of channel 3 Slmultaneously detected. “
19: Indicates that the detected
15 Digital conversion value of channel 3 temperature is outside the input
range(-200~600.0 ) of the
16 Error code of channel 3 RTD.
Bit On(1) : The contents at address
0~4 are changed with No
) _ new values. )
17 SET data enable/disable specification Bit O(0): The contents at address setting RIW
0~4 remains with the values
previous value.
18 Channel run information Bit On(1):Run, Bit Off(0): Stop Read only
19 Error information specifying RTD type g:t 8;8?\‘“;1?; the setting range
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6.2 Functions of Buffer Memory

» Each address in the intemal 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.

6.21 Specifying Channel Enable/Disable (G3F-RD3A : Address 0, G4F-RD2A : Address 0)

1) RTD conversion enablefdisable specification is available on each channel.
2) Unused channels can be disabled to shorten the sampling cycle.
3) All channels will be disabled if no enable/disable specification is applied.
4) The following show the temperature conversion enable/disable of the RTD input module.

1) G3F-RD3A
Bit15 Bit14 Bit13 Bit1? Beil Ertd Ba%  Bitd  BaT  BitE  BitS  Bitde  B£3 B2 By B
BE G = T N = - F= E1=] Crl - 5 ] (5] — =
<< |—|—|—|—|—|—|—|E|E|E|E Bzt
s |12l |RA|2|2| 2|k
G |8 |G S|8 |8 || &
L1 = o ST |

Kriared Channel enableldsable specificasion
Bt Of(0): Corvarsion disabled, Bt On 1} Canversion enablad]

{Z) G4F-RD2A

Bit15 Bit14 Bri3 B2 Bl Bl Bitd BB BRT  BiE6  BIS  Bitd  Bal  Ba2  Et &g
1 L] N — =

] ]
- |-|-|-|-|-|-|-|-|-|-|-|3|F|2|}
5|15|58|34
b e —— .%.l'—'l
Ignanzd Channel enabletdisable specilication

[Bit Of0)-Conversion disabled, Bit Onl1y:Convarsion enabled]

6.22  Specifying the Type of the RTD (G3F-RD3A : Addresses 1~8, G4FRD2A : Addresses 1~4)

1) Each type of the RTD connected to each channel of the RTD input module can be specified at each
channel.

2) A channel without its specification o the type of the RTD is specified to Pt 100 as its default.
3) The method of the type specification is same on every channel and the following shows it.

G3F-RD3A G4F-RD2A

Address Corresponding " Address Corresponding s

(Decimal) Channel Seting Value (Decimal) channel Seting Vale
1 0 0: Pt100 1 0 0: Pt100
2 1 1:JPt100 2 1 1: JPt100
3 2 3 2
4 3 If a value other 4 3 If a value other
5 2 than 0 and 1 is than 0 and 1 is

specified, then specified, then

6 5 error is indicated at error is indicated at
7 6 address 35 and address 19 and
8 7 Pt100 is specified Pt100 is specified
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6.2.3 Detected Temperature Value
(G3FRD2A : Addresses 9, 12, 15, 18, 24, 27 and 30, G4F-RD2A : Addresses 5, 8, 11 and 14)

1) This area performs sampling processing of the temperature value that is input through the RTD
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 123.4C the stored value is 1234. But, 123.4 is displayed on the G3F -RD3A
LED display

2) The followings show the configuration of each address.
Bit1% Bitld Bri3 Bit)2 Bitll Bald  Bid Bitd Bie7 B£E  BnS  Ba4  Bed  BAZ B B0

i

| |

Sign Bif Date anea
|Bit () - Positive value
Bit Ori{1) : Megative walug]
3) If the temperature conversion specification of a channel is changed from enable into disable the
detected temperature value before the change remains.

6.24 Digital Conversion Value
(G3FRD3A : Address 10, 13, 16, 19, 22, 25, 28 and 31, GAFRD2A : Address 6, 9, 12 and 15)

1) A temperature value that is input through the RTD connected to the terminal block of a channel is
represented as a value between -2000 to 6000 and then the converted value is stored. The converted
value stored is called digital conversion value.

2) A digital conversion value that has been converted into a value between 0 to 16000 can be directly
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 = (Detected temperature value + 2000) X 2

If a real temperature is 123.4°C, then the detected temperature value is 1234 and the digital
conversion value is 6468 since the item of the detected temperature value in the expression
(Detected temperature value +2000) x 2 should be replaced with 1234.

4) If the temperature conversion specification of a channel is changed from enable into disable the digital
conversion value before the change remains.

6.25 Error Code
(G3F-RD3A : Addresses 11,14, 17, 20, 23, 26, 29 and 32, G4F-RD2A : Addresses 7, 10, 13 and 16)
1) Disconnection that can occur between the RTD and the RTD input module is detected by its type, and
also error information is stored when the detected temperature is outside range(-200.0 to 600.0°C)
2) The following shows the tyges of error code.

Error Code Error Description Data processing at error occurrence AU
(Decimal) status
16 A disconnection detected
17 , Bdlsconnectlon detected Detected temperature value and digital o
B disconnection detected, A and B conversion value before error Flickering with
18 disconnection simultaneously OCCUITence remains 0.1 sec.
detected
19 Temperature outside range

3) If two or more disconnection is detected the priority order is 18, 17 or 18, 16. If A disconnection and B
disconnection occur simultaneously error code is 18.

6.2.6 Specifying SET Data (G3F-RD3A : Address 33, G4F-RD2A : Address 17)
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1) If a bit corresponding to each channel in Set Data specification area is turned On(1), then the RTD
input module executes the temperature conversion with user -defined setting data at the address 0 to 8
inthe G3FRD3A and at the address 0 to 4 in the G4F-RD2A.

2) If the bit corresponding to each channel is not turned On(1), then the RTD input module executes the

temperature conversion not with the new user-defined setting data at the address 0 to 8 in the G3F
RD3A and at the address 0 to 4 in the G4F-RD2A but with the previous setting data.
3) The followings show the SET data specification

{11 G3F-RD3A
Birts Eet4 B9 Bit1? Bi11 BAd0) B9  BRE BT BAE  BiaS B4 B3 BiE2 Bl Bt
it == 3 == (= us -r ] (] — =
T|2|E|T|E|2E]|E|E
| T EE R R B 5 = [~ [
s|&5|5|8|&E|&| 5|5
A s o I} P " —
Igmored SET data specification
[Bit CAf{0) Disabled, Bit On(1)Enabled]
(2} GAF-RD2A
Eit15 mt14 BRI Bit1? Bt BRi10 Bad  BeA BT BRE Ba5 Bad4 B3 B2 Rl BaQ
L) o] — =
ol = = = =] =] & | E| EB|
- B E & B
18| & |8
i " . &, " ]
kgrard SET daka specilication

[Eit ({0} Disabled, B# On{1):Enabled]

6.2.7 Information on Run Channel (G3F-RD3A : Address 34, GAFRD2A : Address 18)

This area stores information on run status of each channel.

{1) G3F-RD3A
BiLfs Bti4 B0l W12 Bi 11 Bit1) B9 BRE BT BiE BitS Bit4 Bt3l  Bit2  Er1 Bt
o (1= uwly =T Lar ] [ - =]
< ||| —|—|—|—|—|g|lelz|z| |||z
& = ] = =5 = B B
S|&|5 |5 6|8 &8 8
i v 5 B S BF -
lgmored Chennal nun information
[Bit CH(0)-Stap state, Bit On(1):Run slak]
(2} G4F-RD2A
Eit15 mit14 BRI3 Bt1? Bt BA10 Bad  Be@ BT BRE Ba5  Bad  Bu3 B2 R Big
i Ee) el ot =1
@ - |-|-|-|-|-| -2l B B
P - N 2
] L] L () (%]
L% l LY r)

6.2.8 Information on RTD Specification Error

rared
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(G3FRD3A : Address 35, GAF-RD2A : Address 19)

1) If error occurs in other value than "0" and "1" is set at the addresses (Address 1 to 8 in G3F-RD3A,

Address 1 to 4 in G4F-RD2A) used for specifying the type of the RTD which is connected b each
channel of the RTD input module

2) If error occurs at a channel, then the channel runs with Pt 100 as its type of the RTD.
3) The following shows indiication of error information

{17 G3F-RD3A
Bitts Bttd Bl Bit1? Bl B0 B9 BB BET BiE  BiaS B4 B3 B2 Bl Bitd
i- T T — 3= ) -t ™ oy = =
T T B o ] il T T
@ ||| ||| E|E|E|E[E|E ]|
l a T A I I - A I
1 : o I} W PR

lgmiored

'
Error mformation
[Bil CA0}Mams:, Bit On{1)Sedting ermar]

(2} GAF-RD2A
Bri5 Bietd Byl @12 Biid Bei0 Bad  BeA  ®tT  BRE  BaS  Bad B3 Ba2  Bii 8ag
i o | — =
e el = =] =] ] B | E|B| B
<= - - == 5| 5|5|&
S 185|868 |86
i e 4 Lt r)
igranad

Ermar hwf’l:-_rrnatun
[B Q{0 Mormal, B2t Oni¥):Setting amor
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Chapter 7. DEDICATED INSTRUCTIONSFOR SPECIAL MODULES
(Read from /Write to Buffer Memory)

/O paints of the RTD input module are 16.

7.1 Local

711 Read from Buffer Memory x xx GET, GETP

<Format> execution  condition
| for GET
| | | [ GET nl n2 D n3
Format Descriptions Available Data Type
nl The number of the slot where the special modules mounted Integer
2 First address of the special module buffer memory from which the Integer
data will be read.
D First address of the device to store the data read. M,PK,L,T,CD#D
n3 Word number of data to be read . Integer
<The difference between GET and GETP>
GET: always executed if the execution condition tums On.( )
GETP : executed if the execution condition is triggered.  ( £ )
Example 1). In this example, the RTD input module is loaded on the slot 3 in the base
unit and the data of the buffer memory addresses 9, 10 and 11 wil be read to the CPU module
addresses D9, D10 and D11.
RTD input module
(address) CPU module D area Buffer memory (address)
D8 8
D9 Temp conversion Value of Ch 0 [ Temp conversion Value of Ch 0 9
D10 Digital conversion Value of Ch 0 [d——— Digital conversion Value of Ch 0 10
D11 Error code of Ch 0 — Error code of Ch 0 1
D12 12
<GET> —‘}—[ GET 00003 00009  DO009 00003 J—
execution condition
for GET
I I [ D MO0000 J—
execution condition
for GETP
<GETP>
MO000
—{ H GETP 00003 00009 DO0009 00003 ]—

7-

1
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7.1.2 Write to Buffer Memory xxxPUT, PUTP

<Format> execution condiion
| for PUT
| | [
| | | L PUT nl n2 S n3
Format Descriptions Available Data Type
nl The number of the slot where the specific module mounted Integer
n2 First a}ddress of the specific module buffer memory to which the Integer
data will be written..
s First addres_s of the device where the data to be written has been MP.KLT.CD#D
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 tums On. ( | )
PUTP : executed if the execution condition is triggered. . ( 4 )

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

RTD input module

(address)  CPU module D area buffer memory (address)
D48 1
D49 2
D30 Data 1 —» Specifying type of RTD of Ch 2 3
D51 Data 2 | Speciyingtype of RTDofCh3 | 2
D52 >

<PUT> —{ H PUT 00006 00003 DO0SO 00002 J—

execution condition
for PUT

N [ o wow }—

execution condition
<PUTP> for PUTP

MO0000
—{ H PUTP 00006 00003 DO0S0 00002 J—
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| 72 Remote

721 Read from Buffer Memory ...RGET

Execution condition
<Format> forGET
1 RGET SI S D S n ssv—{

Fomat Descriptions Avallable data type
S| Higher(AB) : Code value for RTD input module Integer
G3F -RD3A: 04 o
Upper  Lower G4F -RD2A : 84h
(6oity (86t Lower(CD) : Slot No. of the communications module of the
local station(FUEA) Setting range : 0 to 7
St Higher(EF) : Slot No. of the RTD Integer
Input module loaded onto the remote station
Upper Lower Setting range : 0to 31
(8bit)  (8bit Lower(GH) : Station No. of the communications module loaded onto the
remote station(RBEA)
Setting range : 0t0 63
D First address of the device to store the data read. M,P.K.L.T,C,D, #D
S First address of thespecificmodule's buffer memory to read data Integer
n Word number of data to be read Integer, D
SS Area used for indicating the status information during link M,P.K.L.T,C,D, #D
REMARK
If the content is read from the buffer memory of the temperature - measuring input module by use of RGET,
be sure to mak e the program so that execution condition can transit from 0 to 1(Rising Edge : ) -~
Otherwise, The contentin the buffer memory of the temperature - measuring input module is unreadable.

<Format> Sat4
[Configuration]
Gv3- G\VB3- G3l- G3l- G- G3Q- G3L-
PAIA CPUA D24A D22A RY4A RY2A FUEA
Sot1
ae- | cal- | c3- | o3
PAIA | RBEA | D24A | RD3A
[Read from buffer memory] Station No. 11(0Bh)

1) The content in the buffer memory address 9(one word) is read, where the detected temperature value of the
channel 0 of the RTD input module had been stored.

2) The data read is stored to D300

3) Information on the communications status is stored to D1

[Program]

| |} { RGET hidb4 rH1bE D0300 00009 00001 DOOOT

| L
| , execution condition for
RGET

7-3



Chapter 7. DEDICATED INSTRUCTIONS FOR SPECIAL MODULES

7.2.2 \Write to Buffer Memory ...RPUT

Execution condition

<Format> forRPUT
- RPUT SI St S D n SS

Format Description Available data type
S| Upper(AB) : Code value for RTD input module Integer
G3F-RD3A: 04h
GA4F-RD2A:84h
Lower(CD) : Slot No. of the communications module of the local station
Settingrange:0to 7

St Upper(EF) : Slot No. of the RTD Integer
Input module loaded orto the remote station
Upper  Lower Setting range : 0to 31
@ity @) | ower(GH) : Station No. of the communications module loaded onto the
remote station(RBEA)
Setting range : 0t0 63
S Head address of the device to be stored the data write. M,P.K.L.T,C,D, #D
D Head address of the specificmodule’s buffer memory to write data Integer
n Word number of data to be write Integer, D
SS Area used for indicating the status information duringlink M,P.K.L.T,C,D, #D

If the content is write to the buffer memory of the RTD 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 contentin the buffer memory of the RTD input module will not be changed with a new data.

<Format> Sot4

[Configuration]

G\B- | GvB- G3l- G3l- G3Q- | G- GaL-
PAIA | CPUA | A24A | A22A RY4A | RY2A | FUEA

Sot1

G\VB- G3L- G3l- | G3F-
PAIA | RBEA [ D24A | RD3A

Station No. 11
(0Bh)

[Write to buffer memory]
1) The content in the D100 to D108(9 words) of the devices in the CPU module
2) Will be written to addresses 0 to 8 of the buffer memory of the RTD input module, and
3) Information on the communication status is stored to DO

[program]

| | | [ RPUT hD94 HOTBE DO100 00000 DO00Y DOOO

1 f
| execUlion congition for
RPUT
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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 RTD input

module.

»  The RTD input module is already mounted on the siot 2.
»  The l/O point of the RTD input module are 16.

811 G3F-RD3A

Address of
buffer e of
Sotho, oY sl
Mo00 o o P
1] i} { PUT 00002 | DDO0D H00aa1 ]— #aab hsabds johares!
wigger | i 5 e
| i ] Speciying th f
- [ PUT {00002 | 00004 00064 T Te RTD AUt mome t
| | H Pt100(channel 0 to 3)
i i | Specifying the type of
- S | Fd | H he RTD | dul
— T :UWD? ! DO00s D00d4 | E]PIeIOO(cwapﬁagm ?0971;’
L M- — H | | = Bt SET e
——— PuT EDU{JD? : UUEIJEE LI B :_l‘ F;FW.:HHWW!-
! ! i — I |
Mooo Feuaring e cledsciad
e 1 p— { GET weysaakey vk, S5l
tinger ﬂﬂm'ﬂwmm
. ! i i [
- { GET (00002 || 00034 || DOO34 | | D00 {1 craes Fesng coamn
. : wll ba e i
2 ¢ i1 Reading error information
L GET 100002 400033 | DWEI-&E Qooo1 1_| on | egificalion of the type
| {11 | ofRTDinputmodule
66 f END T
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812 GAF-RD2A

18

[i1i]

Address of
Buffer iRy
mmmy R b b
Slot No. l o L ] R,
MWD f F ! ...+. ..........+. N ..‘-
|~} { PUT 00002 ;| CODOD § 00001 T
[ PUT 00002 - 0O00T . (hODOD | D0002
[ PUT {00002 || 00003 | |hODOT 00002 JH
[ PUT ;IJGEIEI‘Z :EDDI]IF EI‘HZIEIEI'I' |
1 .' Diiryionr i b Stmoied
MOGD | i o
1t { GET |00002 ;00005 | DOOOS] | 00012 1
ager
{ GET 00002 | 0GB |: DOOHB) | 00001 1
[ GET 00002 | 00013 | DOO19| | 00001 H

8-2

{ END 1

Epeciying il
anaina kleabls el
Bl

Specifying the type of
th%eR Dl%put mo“éﬂle to
Pt100(channel 0, 1)

Specifying the type of
the RTD input module to
JPt100(channel 2, 3)

Spesilying SET dola
bl e (phavsl [
=l

Raacing v duiooied
terparaten waiss, digial
S i and e
s

Foaiing run iskrmaaion on
charral [Fuing sl

il rnid |

Reading_error information
on specification of the type
of RTD input module




Chapter 8. PROGRAMMING

8.1  Application Programming

8.2.1 A Program for Output of the Detected Temperature Value as a BCD Value

1) System Configuration

GM3 | GM3 | G3F | G3Q | G3Q
PAIA | crPuAa | RD3A | RY4A | RY2A

The lamp tumns on if the
detected temperature value

is negative.
POO30
BCD digital display
BB |8 |8 | B e
Display the detected

temperature value

2) Initial Settings
(1) Specifying used channel : channel 0
(2) Specifying the type of the RTD : Pt 100

3) Descriptions of the Program
The present A/D conversion value of the detected temperature value, which is detected from the RTD
Pt 100 by use of channel 0 of the RTD input module, is displayed on the BCD digital display. If the
detected temperature value is negativethen the ramp tums on and If positive the ramp tumns off.

4) Program
00D
o 1~ { PUT Q000D  OODODD K001 00001 T
Spachying channal 0y
e chanse o .
= L PUT  00DOG 00001 00000 99001 J| 3 Milllizing the RTD input
Specifying the type of the RTD to module
Pt100
- { PUT Q0000 000323 wBO01  ©0001 T
Enabling the SET data of the RTD
input module WMaaonon
~ {
Maoon
FL] i — { GET Q000D OQODOB DO0000 00001 I
Smirg ba delecied Wrpa sy
i
i of chrmd 10y Do POOID
- [ < (0000 00000 } { 1} Turning PO30 ON If the
detected  temperature
vaue is negatve and
ML 00000 -00001  Doaon =@ et ft ino positve
= [ DBCO DODDD PO T Cwisteg e swmcied
ol s vakes possd i [0k
P i P e e cmcwvrean o 4
Inic 3 BT aake
L { END 1
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8.22 A Program for Conversing the Detected Temperature Value(°C) into Fahrenheit(°F) and
Outputting a BCD Value

1) System Configuration

GM3- |'GM3 | G3I- | G3F- |G3Q- |G3Q- |G3Q-
PAIA |'CPUA | D24A | RD3A | RY4A |RY2A |RY4A

GHO
FODG0-—POOTI
—1 The Fahrenheit temperature Is displayed
EIEIEIEIE] ey
The lamp tuns on if the Fahrenheit
; temperature value is a negative value
RTD input modula = = POOS0
The lamp turns on disconnection occurs
PO | i’
RTD(Pt100) The lamp tums on It the detected
temperature value is a negative value
FOOS2
D gl chinowy

Cimgly Fw cefeciad
emperate wae | T

POOA0~P0043 i I:‘ E: _D-[ E-| E

2) Initial Settings

(1) Specifying used channel : channel 0
(2) Specifying the type of the RTD : Pt 100

3) Expression for Conversing the Detected Temperature Value into a Fahrenheit Temperature
Value(®° F)

Detected temperature value = real temperature ~ 10
Fahrenheit temperature value (°F) = real temperature ~ 1.8 + 32
= detected temperature value ~ 1.8

10
= detected temperature vdue " 18~ 30

10

+32

\ If the BCD digital display displays the value of (real Fahrenheit ¢F) temperature ~ 10) then program
has to process the calculation of ““detected temperature value ~ 18 +320”.

4) Descriptions of the Program

(1) IfPO000tuUrns on, the RTD input module is initialized.
(2) The detected temperature value is displayed to P0030 to P0043 of the BCD digital display,. If the
value is negative value the ramp P0052 tuns on.
(3) The detected temperature value is converted to a Fahrenheit temperature value (°F) and displayed
to P0060 to PO073 of the BCD digital display,. If the value is negativethe ramp P0050 tums on.
(4) If disconnection is detected during temperature conversion of channel 0, the ramp P0051 tums on.
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Chapter 8.  PROGRAMMING
5) Program
POOOO
k
] I [ PUTP 00001 ©OOOO  hOOOY 00001 T
Sipachying chormal ko
charrsl
I L PUTF  00DOD1 DOOO1 00000 00001 I
Specifying the type of the RTD to
Pt100
m = [ PUTP QCOO1 00033 KOO 00001 T
Enabling ,}hf SET data of the RTD
i input module MO0
{ I
MO000
22 1 [ GET 00001 00000 DOO0O  O0001 T
Feacing e deiecisd erpesie sile
o ctanned 00 D0
— [ GET 00001 00011 DO0OY 00001 T
Raading tha enc cods of channel 0o
if]
IF [ Moy 00000 o010 1
S g b 010 far GO0 b e
peseassng of camigrads and [0 4or POGS
paeassng of Fabrenhet
53 —— >  DOODOT 0000 1 o i
i wrpr o o hasrsd §, P51 e
MOQ0o  POOS1™ PODS?
29 |—-|_.-f"'|'-——[ = 00000 0000 1 ( 1y Ve datecid lnrparsury
]vﬂ\nﬂ'muﬁ'ﬁ
[T N T
vl £ Corwied D
[T [ MUL DOCODO  -00001  DOOoD | o e
Qutputting the detected
Temperature value of centigrade
T [ DBCD DOOOO  PO03 I Storedat DO to PO30 toP043 afte
The conversion of it into a BCD
Moooo  POOSA value
(I o N e P
] L [ MUl DOO10 02018 DO100 T . . a
DI i g
Favated P 1
2 { ADD D010 00320 DO20O 1H
POOSD
— — < Do200 00000 1 { 7Y riveratna
}mwmhm.ﬂi
AT 1 aed B vk |
= cormsrted ink paiive
—— MuL  DO2O0 -00001 D000 T E
Outputting the detected
— [ DECD ©0200  POG0D 1| Temperawre value of Fahrenheit
stored at D200 to P06 toP073 after
The conversion of it into a BCD
value
17 [ END 1
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82.3 A Program when Loading the RTD Input Module onto the Remote I/O Station

1) System Configuration

GM3'| GM3 | G7L- | G3Q
PAIA | CPUA| FUEA| RY2A

i Ramoin staion

Ha e Skt 0

GM3- | G3L- | G3F-
PAIA | RBEA| RD3A

2) Initial Settings

(1) Specifying used channel : channel 0
(2)  Specifying the type of the RTD : Pt 100

3) Descriptions of the Program

(1) P0O010 tums on if the temperature value detected at channel 0 is more than or equal to —10°C.

(2) P0011 turns on if the temperature value detected at channel 0 is less than —10°C and more than or
equalto —20°C.

(3) P0012 tums on if the temperature value detected at channel 0 is less than —20°C.
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Chapter 8.  PROGRAMMING
4) Program
MO00D  MWO00
L e L e - MOVP 00001 DOOOO 1—
Condition Specriying chanssl o wed
chanael
I Slot No. of the RTD input L MOVP 00000 DoOOH 1
) module mounted onto ' the Seciying the of the RD ©o P00
Eﬂggﬁlgfthe RTD input _ remote station . geﬂmgfr‘ﬂ%ssbe"m‘igef’]“ﬂﬁg communication information. .
e data [ Wiriting Ihes uskes slored i
il — RPUT  hO400 ©OOOOD DO000 000 (0002 KOO0 ] 00 s 1 10 he aderess
j,l’_ ‘j" "'"f"‘ N and 1 buffer memory
Golba clEwbol "o o e b Hand addroes of he devioe Wursber 2 wonds fo bo weibian
Kooon  Eementns waoving e faks o bewetien
" S [ SET  MO100 }
EDiums on F ne amor coour
during oommunicabons
MO0
— .1 { MOVP 00001 DO033 1|
Enabling the SET data of the RTD input module
__| Writing the value stored at D33
I~ L APUT hO400 hHODODO DOO33  OO033 00001 Kool ] to ths?address 33 of buffer
memory
Ko010
[~ f { SET  m0101 1
1) b 03 v e nERE
AL COMEmEnkY N
MO100  MOTO MO001
o i M
Moooi  FO080
53 b= RGET h04D0 hOODOO DO0O0S  0000% 00001 Kooz 1—
Rusaing To thitst ol Pra
reckm &l buffer memory
1]
FOO10
= —{ == D0O0% -00100] { 3
FAD ums on F the lempacains valee
dofocied #i channal 1 15 mor han or
alin--10°C
ko POO1
I — = Dooog  -ooi00}—( >= DOOO%  -002003—— b=
P11 baraon i he mrepemts whe
deiacrd ot chansel 0 e iees than
-10°C and mae than or egual o
-20°C Pagiz
I —f < DOOO9 -00200 } { 1
P12 turres on f 1 et vakie
deteciad o cuannal (15 ks than
-20°C
a5 { END 1
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Chapter 9. TROUBLESHOOTING

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

9.1  Errors Indicated by RUN LED Flickering

Errors indicated by the fiickering RUN LED of RTD input module &e given below.

RUN LED Status Descriptions Remark
Flickering WDT eror
(cycle: 0.1 sec)
Flickering System error
(cycle: 0.2 sec) Internal memory error
Flickering A/D conversion error
(cycle: 0.6 sec)
Flickering A disconnection detected
(cycle: 1.0 sec) B disconnection detected The data before error has
b disconnection detected occurred is maintained.
Outside the upper or lower
hound of the range
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Chapter 9. TROUBLESHOOTING

| 9.2  Troubleshooting Procedure

9.2.1 RUN LED Flickering

| RUN LED flickering

RUN LED flickering with 0.1 sec cycle

Yes

{N—orl

>
C See Section 9.2.5

RUN LED flickering with 0.2 sec cycle.

Yes

No

>z

>
C See Section 9.2.5

RUN LED flickering with 0.6 sec cycle.

Yes

F

RUN LED flickering with 1 sec cycle.

>
C See Section 9.2.5

C See Section 9.2.5
—

9.2.2 RUN LED Off

| RUNLEDOff

<V

The RTD input module is correctly loaded on the base unit.

is outside the range(-200.0 °C~600.0 °C) See Section 4.2

Disconnection is detected between the temperature-
measuring register and RTD input module, or temperature

Load correctly the RTD input module on the base unit.

No

The capacity of the power supply module on the base unit
is sufficient.

No

If the RTD input module which has error is replaced with
another one, then normally operated.

consumption current of each module.

Re-examine system configuration with calculating the

Yes

Fault of other module, not the RTD input module.
For more information, see the CPU Module User's Manual.

> ( )

See Section 9.2.5
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Chapter 9. TROUBLESHOOTING

9.2.3  Detected Temperature Value Unreadable from the CPU Module.

| CPU module cannot read the temperature conversion value. I

=

| RUN LED is turned off. I

Yes > C See Section 9.2.2 )

No

|

| RUN LED is flickering I

Yes > C See Section 9.2.1 )

I

The use channels are correctly specified. I

No > | Check the use channels and correctly specify them. I

<:‘I-<
@
73

Wires are correctly connected to thespecified channel. I

NoO > Perform correctly the wiring with referring to
Section 2.5.

Yes

Replacing the RTD input module with another one correct
the temperature conversion value. (

|

Yes

See Section 9.2.5 )

i

The base unit hardware defect
See Section 9.2.5

9-3
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9.2.4 Input value of the RTD is not consistent with the detected temperature value.

Input value of the RTD is notconsistent with the detected
Emperature value.

U

| RUN LED is flickering.

|
Yes > C See Section 9.2.2 )

The specified RTD type for the corresponding channel is
consistent with the connected RTD type

heck th f the RTD |
— > Check the type of the and correctly

specify the type

The wiring between the temperature resister input module
and the tenperature-measuring resister is correct..

> Perform correctly the wiring with referring to

o Section 2.5

Yes

5
C See Section 9.2.5 )

9.25 RTD Input Module Hardware Defect

RTD input modue hardware defect.
Contact the nearest agency or service station
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Chapter 10. DIMENSIONS

| 101 G3F-RD3A Dimensions

0000000000000000 unit: e
T m
jooopoooopoooooo
G3F—-RD3A
H] -

F -1 1
FLFLT

(%)

=

-~
S
/A1
E

E

= -
wn el

230

B

W Je e[ o o [ ¢ |

elele[s [z ]2 2 s [2 ] |5 |

]
-

I

gg
ol

130.5 45

1
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|1o.2 G4RRD2A Dimensions

g

Ll_f GAF —RD2A

e
oum: g

A
GH.B[;
b

A
ovs
1]

il

S S R EE
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%
5
s

a5 1. 35

121.5
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APPENDIX 1.

APPENDIX 1. Standard Resistance Value of PYRTD

Pt 100W Unit :© W
200 100 0 Temperature || Temperature 0 100 200 0 40 50 60
¢S (¢
18.49 | 60.25 | 100.00 -0 0 100.00 | 138.50 175.84 | 212.02 | 247.04 | 280.90 [ 313.59
56.19 | 96.09 -10 10 103.90 | 142.29 179.51 | 215.57 | 250.48 | 284.22
5211 | 92.16 -20 20 107.79 | 146.06 183.17 | 219.12 | 253.90 | 287.53
48.00 | 88.22 -30 30 111.67 | 149.82 186.82 | 222.65 | 257.32 | 290.83
4387 | 8427 -40 40 11554 | 153.58  190.45 | 226.17 | 260.72 | 294.11
39.71 | 80.31 -50 50 11940 | 157.31  194.07 | 229.67 | 264.11 | 297.39
35.53 | 76.33 -60 60 123.24 | 161.04 197.69 | 233.17 | 267.49 | 300.65
3132 | 72.33 -70 70 127.07 | 164.76  201.29 | 236.65 | 270.86 | 303.91
27.08 | 68.33 -80 80 130.89 | 168.46 204.88 | 240.13 | 274.22 | 307.15
22.80 | 64.30 -90 90 13470 | 172.16  208.45 | 243.59 | 277.56 | 310.38
Jpt 100W Unit : W
20 10 0 Temeerature Tempoerature 0 10 20 W 40 50 60
Q) (°C)
17.14 | 59.57 | 100.00 -0 0 100.00 | 139.16 177.13 | 213.30 | 249.56 | 284.02 | 317.28
55.44 | 96.02 -10 10 103.97 | 143.01 180.86 | 217.54 | 253.06 | 284.40
51.29 | 92.02 -20 20 107.93 | 146.85 184.58 | 221.15 | 256.55 | 290.77
4711 | 88.01 -30 30 111.88 | 150.67 188.29 | 224.74 | 260.02 | 294.12
4291 | 83.99 -40 40 11581 | 154.49 19199 | 228.32 | 263.49 | 297.47
38.68 | 79.96 -50 50 119.73 | 158.29  195.67 | 231.89 | 266.94 | 300.80
3442 | 75.91 -60 60 123.64 | 162.08 199.35 | 235.45 | 270.38 | 304.12
30.12 | 71.85 -70 70 12754 | 165.86 203.01 | 238.99 | 273.80 | 307.43
25.80 | 67.77 -80 80 131.42 | 169.63 206.66 | 242.53 | 277.22 | 310.72
21.46 | 63.68 -90 90 13530 | 173.38  210.30 | 246.05 | 280.63 | 314.01
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