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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-AD4A , G3F-AD4B and G4F-AD2A.

For safety precautions on the PLC system, see the GLOFA GM3/4 CPU Users Manuals and MASTER-
K200S/300S/1000S CPU 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.

-
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 qb;erved, 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 necessary.

Design Precautions Installation Precautions

-

A CAUTION

Do not run 1/0 signal lines near to
high voltage line or power line.
Separate them as 100 mm or
more as possible. Otherwise,
noise can cause module mal-
function.
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A CAUTION

Operate the PLC in the environ-
ment conditions given in the
general specifications.

If operated in other environment
not specified in the general
specifications, it can cause an
electric shock, a fire, malfunction
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, dis-

order or falling.




Wiring Precautions
-
A CAUTION

When grounding a FG terminal, be sure to provide class 3 grounding which is dedicated to
the PLC.
Before the PLC wiring, be sure to check the rated voltage and terminal arrangement for
the module and observe them correctly.
If a different power, not of the rated voltage, is applied or wrong wiring is provided, it can
cause a fire or disorder of the nodule.
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.
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Test Run and Maintenance

Precautions

Y
A WARNING C(> f 1 } CAUTION
Do not contact the terminals C( > Do not separate the module from
while the power is applied. the printed circuit board(PCB), or
It 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, damage of the module
power has been tumed off { > or afire.
Do not perform _vvorks while the When mounting or dismounting
power is applied, which can { the module, perform them after
cause disorder or malfunction. the power has been tumed off.
({ Do not perform works while the
power is applied, which can
(( > cause disorder or malfunction.
\. | I\
Waste Disposal Precautions
A CAUTION
When disposing the module, do it as an industrial waste.




CONTENTS

Chapter 1. INTRODUCTION

1.1 Features 1-1
111 G3F-ADAA/GIFADAB - - v v vt e et e e e e e 1
I T | = 3 1 X |

1.2 Glossary 1-2
121 AARGIOGYANUE -« e v rer e e e e e e 1D

122 DD IGEAVAIUE o e e 1

| Chapter2. SPECIFICATIONS

21 General Specifications 2-1

22 Performance Specifications 2-2

2.3 Names of Parts and Functions 2-3
3 T T 1< = . X |

2.4 /0 Conversion Characteristics 2-7
241 G3F-ADAA 1/0C haraCteriStiCS - -« - = <« = = - <« e e et e e e 08

1) VOMAge UL C RAIBCEEIASEICS - -« <« -« -+« +r e e ee s ottt ettt 29
2) Current InpUt C haraCteriStics - -+« -« - - v v v e 240
3) Sinultaneous Voltage andC urrent nput Characteristics -« - -« - - - vvvvve o 2

242 GAF-AD2A 1/0C FBIACHEIASEICS -« -« < - = < ov oe @ e e amom e e an e 24D
1) Voltage hput ChBIaCHEriStICS - <« - <« <=« ox < e m e oo oo e e n e 24D
2)  QUrTent hpuUt C RarBCEBYISEICS - - <« - <« « <« v v e ve e e e ee e e e 214
3) Siultaneous Voltage andC urrent hput C haracteristics -+ - - - -+« - oo v v cie it 245

243 G3F-ADAB 1/0C hAraCteriStiCS < - -« =« =« = c e ormem e e e e ae e ae . 216
1) Voltage put ChBraCteriStiCS - -« - <« -« oo v om v e e m e oo 2T
2) Current Iput CharaCterStics: - -« - -« oo e e 24T
3) Siultaneous Voltage andC urrent hput C haracteristics -« - - - oo oo v ve v ve el 248
4) The connectinbetween Analog input and Diigital output - - - - - oo oo e ve e 248



2.4.4  The connection between O ffset/ G ainS etting andD igital O utputValue - - - -- - -- - oo vveveeenen oo 249
2) Relatios between M axinum R esolution and D igital O utput Value - - -« - oo vv oo ee e e e 249
3) OFfSet/GaNSEHtNG -« - -« v - v v e v oo e e e 220

(0) Offset/Gain SettingOF the G3F ADAA - - - o v v v e e e 200
@ Offset/Galn Setting OF the GAF AD2A - - - o cv v ee e oo 22D

2.5 AJ/D Conversion Characteristics 2-24

2.5.2  Samp lig Processing (INStamtaneous Valug) - -+ - -+ v v v e v e e 295
2.5.3 AVErage PrOCESSENG -« rc v rrrrmmme s ot 296

| Chapter3. INSTALLATION AND WIRING

31 Installation 31
311 InSElIAHI AMDENCE - - <« <= - <=« e e e e e e 3]

302 HandBing PPECAUILIONS - -« -« - <+« o on e oe e oe e ottt 3

3.2 Wiring 32

32
32
33
3) G3F-AD4B 34

| Chapter4.  FUNCTION BLOCK

4.1 Insertion of the Function Block for the A/D Conversion Module on the GMWIN = -=--m-ee= 4-1

4.2 Local Function Block 4-2
421 Modile Initializ ation (G3F-AD4A: ADAN I,GAF -AD2A: AD2N L, G3F-AD4B: ADABINE) -« -« ---covnnonn 42

4.2.2 Module Reading -A rray Type (G3F-AD4A:AD4ARD,G4F -AD2A: AD2ARD,G3F-AD4B:AD4BARD) ----- 43
4.2.3 Module Reading -S ingle Type (G3FAD4A:AD4RD G4F-AD2A:AD2RD, G3F-AD4B:AD4BRD) -------- 43

43 Remote Function Block 4-4
431 Module Initialization (G3~AD4A: ADARINI, G4F AD2A: ADR2INL G3F -AD4B: ADRABND) - ----------- 44
4.32 Module Read ing (G3F-AD4A: ADRARD, GAF-AD2A: ADR2RD, G3FAD4B: ADR4ABRD) - ------------- 45

44 Errors onFunction Block 4-6

Chapter5. GM PROGRAMMING




5.1 Programming for Distinction of A/D Conversion Value 51

5.2 Programming for Display of A/D Conversion Value and Error Code on BCD Display -----5-7
5.3 Programming for Loading the A/D Conversion Module on Remote I/O Station - 5-10

Chapter6. BUFFER MEMORY CONFIGURATION AND FUNCTION

6.1 Buffer Memory Configuration
T < . T
T T . 1= Y

2 22X

e
a

6.2 Buffer Memory Functions

6.2.3 DataO utput Type SpeCIfICAIONAIEA - - -« - -v v v vm e
6.2.4 FAler P rocessing Enable/D iscble SpecificationArea - -« -« - v ii i
6.2.6 Average Processing EnableD issble S pecificationArea

2222222

6.2.7 Number /Time Average ProcessiNg AFBAL -« -« - vrc e e e
6.2.8 AverageN umber/Time C onstantSettingArea -« - ----x oo v vrvemennn e o - 640
6.2.9 SET DataSPeCificationArEa -« - -« - - wvroemrmmr e e B0
6.2.10 Digital ValUe O UBDUEATER - - -« <o <o v oo om e e e e e e B
6.2.11 ChannelO peration DataS torage Area -« - -« ve e o6
6.2.12 EnorCode DisplayArea -« - -« c-ec e BT

| Chapter 7. SPECIAL MODULE COMMAND (Butfer Memory READ / WRITE)

7.1 Local Command 7-1
7.1.1  Intemal M emory Read GET, GETP -« -« v mrmom e e et i T

7.1.2  Internal memory W it PUT, PUTP - -« - o om e omi it T

7.2 Remote Command 7-3
7.2.1 Buffer emory Read -RGET - - - v memmmm e e e i 7B

7.22 BuFfert emory W AE—RPUT  -- - r e e oo T4

| Chapter 8. MK PROGRAMMING




8.1 Basic Programming

8.1.1
8.1.2

8.2 Application Programming
8.2.1 P rogramming for Distinction of ADC onversion Value -« -« - -« -« v v ee e e

8.2.2 P rograming for Display of A/DC onversion Value and EnorCode on BCDDisplay - -- - -+ - -- - - -- - -
8.2.3 Programming for Loadin g the A/DC onversionM odule on Remote 1/0Station - - -« - -« -v v veeenvenn s

&1

81

Chapter9. TROUBLESHOOTING

9.1 Error Code
E norC ode hdicated by RUN LEDFRRCKEIANG -« -« «v wv v re e mmmmeme e e e e e e

9.11

92 Troubleshooting

9.2.1
9.22
9.23
9.2.4
9.2.5
9.2.6

e

©
N

Digital ValueU nreadable fronthe CPU Module

Sudden DigitalValue Change -« -« - vv v
Anallog and D igital ValueM BSnath - - -« - -« -« o e om e me e

£ e L8 88

Chapter 10. DIMENSIONS

10.1 G3F-AD4A, G3F-AD4B Dimensions
10.2 G4F-AD2A Dimensions




Chapter 1. INTRODUCTION

Chapter 1. INTRODUCTION

The G4F-AD2A, G3F-AD4A and G3F-AD4B are analog/digital conversion modules for use with the GLOFA PLC GM 1/2/3/4
series CPU module and the MASTERK PLC K300S/1000S Series CPU module. The G4F-AD2A is used on GM4 series
module and the K300S series module, and the G3F-AD4A and G3F-AD4B is used on the GM1/2/3 series module and the
K1000S series module. (Hereafter the G4ARAD2A, G3F-AD4A and G3F-AD4B are called the A/D conversion module) The
A/ID conversion module is to convert an analog input signal (voltage or current) from external sensors into a 14-bit binary
digital value.

1.1 Features

111 G3F-AD4A/ G3RAD4B
1) 16-Channel analog to digital conversion is possible with a single module.
The G3FAD4A and G3FAD4B have 16-Channel A/D conversion capacity, with each channel selectable for
voltage or current inpu.

2) High resolution of 1/16000
High-resolution digital values can be obtained. Resolution setting applies to all channels.

4) The number of the G3FAD4A used on one base is unlimited.
112 G4F-AD2A
1) 4-Channel analog to digital conversion is possible with a single module.
The G3FAD2A has 4Channel A/D conversion capacity, with each channel selectable for voltage or current

input.

2) High resolution of 1/16000
High-resolution digital values can be obtained. Resolution setting applies to all channels.

3) The number of the G4FAD2A used on one base is uniimited

1-1
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~————3 The number of man

12 Glossary

3 Temperature

[_|

I

I O O O

Voltage (-10 to 10V)
Temperature :> Trans [:> input
0~1000°C dusser into A/D conversion

module

(=]

_—

[ Fig 1.1]

121 A-AnalogValue
Analog value is a sequentially changing value such as voltage, current, temperature, speed, pressure, flux, etc.

Temperature, for example, is sequentially changing according to the time. Because this temperature is not input
on the PLC through transducer, the same analog value of DC voltage (0 to + 10V) or current (4 to 20 mA) in
accordance with the temperature should be inputed on the PLC.

122 D-Digital Value

Time

Analog Value

S I I I |

—> Time

[Fig 1.3] Digital

Value

CPU
SO [ [N e o
operation)
Analog input Analog output
0to*10Vor 0to* 10 Vor
0to%20 mA 0to*20mA
[Fig 1.4] PLC Processing

[Fig1.2] Transducer

Digital value is non-sequentially changing value written as the number like 0,
1, 2, 3. The signal of on or off is written as digital value of 0 or 1.
There are BCD value and binary value in the range of digital value.

Analog value isn't written directly onto the CPU. For analog input to the
CPU operation, analog converted to digital value has to be inputted onto
the CPU and for analog output, the digital value of the CPU should be
converted to analog value.

1-2



Chapter 1. INTRODUCTION

1.2.3 Analog/ Digital Conversion Characteristics

1) Voltage input
16000
12004
12003
igf Digital
Z output 12002
>
£ 8000
>
o 12001
s
=3
a T 12000
—te—>{125mV
0 > >
—10v 0 1ov 8 &
58
Analog input voltage w
—> Input Voltage

[Fig 1.5] A/D Conversion Characteristics (Voltage Input)

Analog/digital conversion module allows external analog input to be converted to digital value and to be operated
in the CPU. On voltage input, input of —10'V leads to digital value of 0 and 10 V to 16000.

Input of 1.25 mV is equal to digital value of 1. Therefore, input less than 1.25 mV shouldn't be converted but
ignored.

2) Current input

16000

/%
Digital
8000 f J output

Digital output value

8000 |
E 2.50A

<
—20mA 0 20mA E

0.0025mA

Analog input current
————> |nput Current

[Fig 1.6] A/D Conversion Characteristics (Currentinput)

On current input, input of -20 mA leads to digital value of 8000 and 20 mA to 16000. Input of 2.5 is equal to
digital value of 1. Therefore, input less than 2.5 shouldn't be converted but ignored.

1-3
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SPECIFICATIONS

2.1 General Specifications

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

No Item Specifications Standard
1 Operating ambient 0~55
temperature
o | Storage ambient 25~70
temperature
3 Operatlng "%mb'em 5~95%RH, non-condensing
humidity
4 Storage gmblent 5~95%RH,  non-condensing
humidity
Occasional vibration
Frequency Acceleration Amplitude Sweep count
10=f 57Hz - 0.075 mm
G 57 =f=150Hz | 9.8 {1G} - L
5 Vibrati -
ibration Continuos vibration 10 t'lmes' ineach | [EC 611312
- . direction for
Frequency Acceleration Amplitude XY 7
10=f 57Hz - 0.035 mm Y
57=f=150Hz |49 {0.5G} -
*Maximum shock acceleration: 147  {15G} i
6 Shocks *Duration time :11 ms IEC 611312
*Pulse wave: half sine wave pulse( 3 times in each of X, Y and Z directions )
Square wave impulse noise +1500V
Electrostatic discharge Voltage :4kV(contact discharge) llEEg fgggi%
. . IEC 61131-2
o . Radiated electromagnetic field 27 ~500 MHz, 10 V/m IEC 1000-4-3
7| Noise immunity Digital|  Digital 1/0s
. I/0s (Ue<24V)
Fast transient burst noise SEZSSIW ﬂlo%%\fsr (Ve Analog liOs IEC 61131-2
> communication | IEC 1000-4-4
24V) I/0s
Voltage 2 kv 1kV 0.25 kV
8 |Operating atmosphere Free from corrosive gases and excessive dust
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.
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2.2 Performance Specifications

Table 2-2 shows performance specifications of A/D conversion module.

Specifications

[tems
G3F-AD4A G4F-AD2A G3F-AD4B
I/0 points 16 points
Voltage -5 ~5VDC (input resistance 560 ) 1~5VDC
-10~ 10 VDC (input resistance 560 ) (input resistance 560 )
4~20mA
Current DC -20 ~ 20 mA (input resistance 250Q , .
MA (input resistance ) (input resistance 250Q2)
Analog input *. Select with the Input conversion
*. Select with the Input conversion *. Select in accordance with the | switch on the side of the module
switch on the side of the module Input terminals.
Voltage/Current . ) (on: current, off: voltage)
i (on: current, off: voltage) *. Connect the V terminal with the . L
selection o ) *. Select with program initial F/B
*. When current input is used, set the I terminal on the use of (input variable:IN_SEL, 0-current
Input range switch to V1 /1. current input. P e '
1l:voltage)

Digital output

*. 16-bit (data: 14bit)signed binary
*. May be set per channel by setting output data
("0 -192 to 16191, "1": -8192 to 8191)

*. 16-bit (data: 14bit)signed binary
("0" 0to 16000, "1": -8000
to 8000)

1~5VDC 0.25 mV (1/16000)
-5~5VDC 0.625 mV (1/16000) -
Maximum
resolution -10~10VDC 1.25 mV (1/16000) -
DC4~20 mA - 1.0 (1/16000)
DC-20 ~20 mA 0.0025 mA (1/16000) -

Overall Accuracy(%)

=+0.5% or lower
(accuracy to full scale)
=+0.3% at ambient temperature 25
p

=+0.2% or lower
(accuracy to full scale)

)

=+0.5% or lower
(accuracy to full scale)
=+0.3% at ambient temperature 25
p

Maximum conversion speed 3.0 5.0 3.0
(ms/channel)
Maximum absolute input Voltage(V):==12, Current (mA):=2=25

Number of analog input point

16 channels/module 4 channels/module

16 channels/module

Isolation

(Between channels : Non-isolated)

Between input terminals and PLC: Photo coupl

er isolation

Terminals connected

38-point terminal block 20-point terminal block

38-point terminal block

Internal current 067 A 04A 054 A
consumntion(A)
Weight (g) 630 360 560

[Table 2.2] Performance Specifications

The offset / gain value of G3F-AD4B A/D conversion module at factory has been fixed. Therfore it is not
Changed.

2-2
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2.3 Names of Parts and Functions

The names of parts and functions of the A/D conversion module are shown as below.

2.3.1 G3F-AD4A
The names of parts and functions of the A/D conversion module are shown

G3F—AD4A

RN ——@

s

12

ey
EN

2

<]

m+
I

e
-2

afa]afua]ufs o} fa]als]slulalal:]

GGy eLalloL68 £ 96y €2 L OMH

SLD —
AGND —
FG =

?
i
m+
glgle (g[8 [z [z |r|n |8 [a]
8

=10~ +10v
=20~ +20mA

®
g
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No Descriptions
RUN LED
Indicates the operating status of the G3F-AD4A
(1) On : Normal operation

(2) Flicker : An error has occurred. (For more information, see the General Section 4.1)

(3) off : DC 5V power-off or G3F-AD4A module fault.

Offset Trimmer

Used to make micro adjustment of an offset value.

Gain Trimmer

Used to make micro adjustment of a gain value.

Input range switch

- On factory set, the voltage range has to be set to from -10 to 10 VDC.
(1) Set to voltage @ 4 V1: Voltage range -5 ~ 5 VDC

@ + V2 : Voltage range -10 ~ 10 VDC

(2) Set to current @ f [ : Current range -20 ~ 20 mA

@ + : Unusable

Input select switch |

(1) Used to select the analog input(voltage or current input) of each channel
-Set to OFF to use voltage input. -Set to ON to uses current input.
(2) On factory set, it has to be set to voltage input condition. (Every Dip Switch is off.)

[ e

CH 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

2-4
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2.3.2 G4F-AD2A

This section shows the names of parts and functions of G4F-AD2A module.

offset/gain value. (Valid range: 0to 3)

GAF—AD2A L
I _®
RN @OFFSET e— Q)
32D - @
™ . @ GAN +1— @
VO
Py
H|_com0
0| sip 8
—— | 4
v 5
c[
H| comi|| &
[ s ’
“wl8
c 12 10
H| com2 1"
2| s
vall 12
—— 13 ®
of B4
+3+ CoM3 15
S0 46
17
AGND —|| 18
19
FG—|1 20
19
~10~+10V
— 2~ +20mA ]
No Descriptions No Descriptions
<« [RUNLED | 1 |[GAIN switch |
Indicates the operating status of the G4F-AD2A. Adjust upward, and the analog input value of
Normal mode: channel switch's setting range: 4 to F corresponding channels is stored as a gain value.
-ON  :Normal operation. > |Input range select switch |
- Flicker : An error has occurred.
- OFF : DC5V power-off or G3F-AD4A module fault. :
Test mode: channel switch's range: 0 to 3 Analog input Switch
- Flicker(per 1.0sec) : No operat.|on of offset(gam switch. -10~10VDC :4:.; &
-ON . Offset/gain switch adjusted upward. Voltage
- Flicker(per 0.2sec) : offset/gain setting error. J ~EO o
-5~5VDC it
T [Offset switch | =
Adjust upward, and the analog input value of corresponding Current 20~ 20mA ~Cm
channels is stored as an offset value.
Channel switch for the test mode| . ) ~E0 ~CHl
- * Don't put the input switch on & o 3
Corresponding channels will be selected in the adjustment of P P - -m®

* |t leads to malfunction.

2-5
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2.3.3 G3F-AD4B

Indicates the operating status of G3F-AD4B

G3F-AD4B
RN «—— @
+ —
cHE [ |
+ ]2 ]
cHE [ 121
ral B
CHA [ —G“L
+
CHE [ TL
+
chl [ 3
71 10
cHBE [ -
1] 12
cil@ (=, 128
; 14
cHEl (=]
1] 16
cHB [ 1
11 18
1 19
s B oy =]
cHB (= |-24] - O
s El e o=
cHE [; e o=
cH@ = |2 M=
+ 126 ] o7 d ~ =]
cHE [= | 27 | >
o, =
cHE [ 2] ==
ikl =l ma
cHE [T | 31 | ma
32 S|
.33 | =m0
34 \ o 3
—1 35
36 i
Fa— | 38 |37
1~5v é:
4~20mA [ é | \
Description
< | RUN LED

1| Selection switch of voltage/current

1) The switch status at voltage selection

P

122345R78

JULEEEN

122345R78

2) The switch status at current selection

filulllbl

122345678

Lililblll

122345R78

# The switch locates OFF status.

}

The switch locates ON status.

2-6
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2.4 1/0 Conversion Characteristics

Input / Output (hereafter 1/0) conversion characteristics are expressed by the angle of the line connecting the
offset value and gain value used to convert the analog signals, input to the PLC into digital values.
The 1/0 conversion characteristics of the A/D conversion module are shown as below.

G3F-AD4A | Practical analog input range |
I: :l
819 16191
8303 16000 5> SR
™ Gain value
4000 ( 12000
Digital
Output
Value o) / !
- 4000 4000
Offset value
—8000 0 N
—-8192 —192
Range: - 10~ 10 VDC -0V ov 10V
Range:-5~5VDC -5V ov 5v
Range: - 20 ~ 20 mA —20mA 0mA 20 mA
Analog Input
G4F-AD2A | Practical analog input range |
< >
8191 16191
8000 | 16000
4000 | 12000 )
Digital - |_-Gain value
Output 0 8000 0
Value
Offset value
—4000 [ 4000 —
//
A
—8000
“gio2| -te2 —
Range: - 10 ~ 10 VDC -0V ov 10V
Range:-5~5VDC -5V ov 5V
Range: - 20 ~20 mA —-20mA 0mA 20 mA
Analog Input

[Fig 2.1] 1/O Conversion Characteristics
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2.4.1 G3F-AD4A I/O Characteristics
The G3F-AD4A allows voltage or current input to be selected per channel by the input select switch.
Offset / gain setting is performed for 16 channels in block.

1) Voltage Input Characteristics
For voltage input, the input select switch of each channel is set to "off".

Position of Input select switch

- Off : Voltage

oﬁﬂﬂﬂﬂﬂﬂﬂ ﬂuﬂuuﬂﬂﬂ (On the left side of the Module)

CH0 1234567 8 9101112131415  <€———Channel number

a) Range : -10 ~ 10 VDC
-The analog input range switch has to be set to downward (V2).

Position of Analog input range switch

V1/1(-5~5 VDC select)
l @ V2 (-10~10 VDC select)

<On the front side of the module>

16191 8191
16000 8000
12000 4000
Digital
Output 8800 800
Value 8000 0
0 -{-8000
192 -8192
-10.24V-10V ERY 5V 10V 10.24V
Analog Input (Voltage)
-The digital output value according to voltage input characteristics will be shown as below.
Digital output Analog input voltage
range -10.24V 10V oV 1V 5V 10V 10.24V
-192~16191 -192 0 8000 8800 12000 16000 16191
-8192~8191 -8192 -8000 0 800 4000 8000 8191

2-8
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b) Range: -5~5VDC
-The analog input range switch has to be set upward (V1/1)

The wav to set analoa input ranae switch

t(e)

<The front side of the module>

V1/1(-5~5 VDC select)
V2

(~10~10 VDC select)

Digital
Output
Value

16191
16000

12800

9600
8000

-192

8191

8000

4800

1600

-8000

-8192

512V-5V

0V 1V 3V
Analog Input Value (Voltage)

5V5.12V

-The digital output value according to voltage input characteristics will be shown as below.

Digital output
range

Analog input voltage

-5.12V SV oV 1V 3V 5V 512V
-192~16191 -192 0 8000 9600 12800 16000 16191
-8192~8191 -8192 -8000 0 1600 4800 8000 8191

2-
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2) Current Input Characteristics
- For current input, the input select switch of each channel is set to "on".
Analog input range switch has to be set upward (V1/1).

Input select switch position Analog input range switch position
ON
alablalelfal: [ :Llelsflelsla oz
CHO 1234567 8 9101112131415 V2. (Curentinput disable)
16191 8191
16000 8000
Digital 12800 4800
Output
Value 9600 1600
8000 0
0 -8000
-192 -8192
-20.48 m-20mA 0mA4mA  12mA  20mA20.48mA

Analog Input Value (Voltage)

- The digital output value according to current input characteristics will be shown as below.

Digital output Analog input current
IEITY -2048mA | -20mA 0mA 4mA 12 20 20.48 mA
-192~16191 -192 0 8000 9600 12800 16000 16191
-8192~8191 -8192 -8000 0 1600 4800 8000 8191
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3) Simultaneous Voltage and Current Input Characteristics

For simultaneous voltage and current input, the input conversion switch of each channel is set to corresponding
voltage and current range.

Analog input switch has to be set upward (V1/1).
Ex) Voltage input range: 0 to 7 Current input range: 8 to 15

Input select switch position Analog input range switch position

wu ﬂ ﬂ Q u u u Q U U ﬂ ﬂ U ﬂ ﬂ ﬂ TCurrent selection vil l[c\éﬁgﬁ?gCSQN()Ei;/()Dn?A]

Voltage selection V2

CH 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

- For simultaneous voltage and current input, voltage input range has to be set only to the range [-5 ~ 5 VDC].

16191 |reemeeemmbonees e ene . } 8191
16000 -——-1 i 8000
Digital )
Output 8000
Value
0 ot -8000
~192 et -8191
Voltage Range -5.12V —5v ov 5V 512V
Current Range —20.4820mA OmA 20mA 20.48

Analog Input

- Simultaneous voltage and current input characteristics lead to digital output value as below.

Analog input
Digital output
range -5.12V 5V oV 5V 512V
-20.48 mA -20 mA 0 mA 20 mA 20.48 mA
-192~16191 -192 0 8000 16000 16191
-8192~8191 -8192 -8000 0 8000 8191

2-11
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2.4.2 GA4F-AD2A /0 Characteristics

1) Voltage Input Characteristics
- The G4F-AD2A is capable of selecting voltage/current and adjusting offset/gain for each channel.
- For voltage input, the input conversion switch may be set to the range such as from-10 to 10 VDC, or
from-5t0 5 VDC.

a) -10~10VDC

Position of input range switch

~{ T . | Tum switch 1 on and switch 2 off.
~M &) (Onthe left side of the module)

16191 ....... e vae ._:_ 8191
16000 - 8000
Offset value :
/// @<Gain value
Digital % @<Oﬁ_set value :
Gain value
Output go00 -0
Value
< Offset value :
h @<Gain value :
0 -8000
-192 -8192
-10.24V-10V S5V ov 5V 10Vv10.24V

Analog Input (Voltage)

- When offset/gain setting is changed, digital output value to voltage input characteristics are as below.

- Digital | Gftset | Gain Analog input voltage
OUPULT value | value [ 19y | sv oV 3V 5V 10V
range
DI EENEET 0 8000 | 12800 | 16000 | 16191
&> | ~ | -10v | ov 0 4000 | 8000 | 10400 | 12000 | 16000
G [ 16191 oy [ 5y | 102 | 492 0 4800 | 8000 | 16000
@D | g | 5V | OV | 8192 | 8000 | 0 4800 | 800 | 8101
&2 | ~ | -10v | ov 0 -4000 0 2400 | 4000 | 8000
G | 89 [ oy | sv | 8102 | -8192 | -8000 | -3200 | 0 8000

5V

0oV

-10V

oV

ov
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b) -5~5VDC
Position of input range switch
~E Turn switch 1 off and switch 2 on.
- 5 (On the left side of the module)
]
16191 ‘ 8191
16000 - 8000
@(Offset value: -5V
Gain value :0V
Digital Ex2)/Offset value : OV
Output 8000 L 0 <D<Gain value :25V
Value
Offset value : 1V
®< Gain value :3V
0 -8000
-192 1 -8192
5.12V-5V 25V ov 1v 25V 5V512V

Analog Input (Voltage)

- When offset/gain setting is changed, digital output value to voltage input characteristics are shown as below.

Section E&%gﬂ Offset | Gain Analog input voltage
R value | value .5V oV 1V 3V 5V

&D | 4 | 5V | OV 0 8000 9600 12800 | 16000
& | - oV | 25V | -192 0 3200 9600 16000
G | B9y Ty [ aw 192 0 8000 | 16000
E&D | g0 | BV | OV | 8000 0 1600 4800 8000
&> | - ov | 25v | -8192 -8000 4800 1600 8000
G | % [y | 3v | 812 | 8192 | -8000 0 8000

-13
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2) Current Input Characteristics

16191 | == 8190
16000 [~~~ === 8000
% @(Offset value : -20 mA
// Gainvalue :0 mA
Digital (Ex2)>(Offset value : OmA
e Ex2 <
Gain value :10mA
Output gy49 / 0
Value !
i
@( Offset value : 4mA
/ Gain value :12mA
0
7/ - -8000
-192 T i -8192
-20mA OmA 4mA 10mA12mA 20mA

Analog Input (Current)

- When offset/gain setting is changed, digital output value to current input characteristics are shown as below.

| Digital | geecet | Gain Analog input current
Section T | value | value [ 20ma [ oma | ama | 10mA | 12mA | 20ma
GD | 49 |20mA| 0mA [ 0 [ 8000 | 9600 | 12000 | 12800 | 16000
G| ~ | oma [10mAa| 192 0 | 3200 | 8000 | 9600 | 16000
G | BB ypa [12ma | 292 | 192 0 6000 | 8000 | 16000
@D | 419y | 20mA | 0ma [ 8000 [ 0 1600 | 4000 | 4800 | 8000
G| ~ | oma [1oma| 8192 | 8000 | 4800 | o | 1600 | 8000
G| ¥ [ 4ma [12ma | 8102 | 8192 | 8000 | 2000 | o | 8000
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3) Simultaneous Voltage and Current Input Characteristics
-When voltage and current are input simultaneously, the input range switch of the left side of the module has
to be set to the range from -5 to 5 VDC. (Switch 1 turns Off, ~ Switch 2 turns On)

Ex) Voltage input channel : 0,  Current input channel : 1

Input range select switch Terminal connection
(on the left side of module) voltage input (channel 0) current input (channel 1)

_{5% vo | | T }ﬂrt V1

~E L 5~5VDC Analog Inpul ] Analog Input I

-CmS|  -10~10VDC _\t COMO __\t COM1
SLD

LD |

-When voltage and current are input simultaneously, voltage input range has to be set only to the range from

-5t0 5 VDC.
16191 8191
16000 F———= P 8000
Digital
Output ~ 8000 0
Value
0 i 8000
-192 i -1-8192
Voltage Range -5.12v =5V =25V 0 v 2.5V 3V 5V 5.12v
Current Range -20.48mA —20mA —10mA OmA  4mA 10mA 12mA 20mA 20.48mA

Analog Input
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-When offset/gain setting is changed, digital output value to voltage/current input characteristics are shown

as below.

Digital | Offsetvalue | Gain value Analog input
Section | output (Voltage (Voltage -5V oV 1V 25V 3V 5V

range | /Current) | /Current) "o T omA | 4mA | 10mA | 12mA | 20mA
@D | g |SV/20mA| oviomA | o | 8000 | 9600 | 12000 | 12800 | 16000
G2 | - | oviomA |25vilomA| 9 | o0 | 3200 | 8000 | 9600 | 16000
G | B [ viama | svizema | 192 | 192 | o | 6000 | 8000 | 16000
@D | ggp | 5V/-20mA| oviomA | 8000 | 0 | 1600 | 4000 | 4800 | 8000
& | - OV/OmA |25V/10mA | -8192 | -8000 | -4800 0 1600 | 8000
G | % | 1viama | 3viizma | 8192 | 8192 | 8000 | 2000 | 0 | 8000

>

1. When digital output is set to the range of -192 to 16191, despite a analog input more than the range of -192 to
16191, Digital output value is set to-192 or 16191.

When digital output is set to the range of -8192 to 8191, despite a analog input more than the range of -8192
or 8191, digital output value is set to -8192 or 8191.

2. Do not apply ==15 V /225 mA or more. This will damage the module due to a heat rise.

3. Set an offset/gain value on the G4F-AD2A to the range that gain value is more than offset value, or you won't
get an accurate digital output.

-16
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2.4.3 G3F-AD4B 1/0 Characteristics
I/O conversion characteristics are expressed by the angle of used to convert the analog signals(voltage or
current input), input to the PLC into digital values as shown below
A/D coversion module is possible to select voltage/current by analog input range select switch by channel but cannot change
offset/gain value because it is set

Practical analog input range

A
Y

|
|
: |
[} [}
[}
16000 f-==d=p=-mmmmmmmmomm o e e SEEEE
L
H [}
D
e boicem
[}
B
Dlgltal 8000 _____E__ : ________________________________________ i
output 1
L
D
4000 -=-edemememe e e -imem
Pl i
| [} i
| ! |
| ! [}
0 === I_T ________________ i________________j_'___
I i |
Analog [pC4~-20  [**° 4 12 20 M
Input DC1~5V 0958V 4/ Y gy 5048V

I/O Conversion characteristics

1. Despite a analog input more than the range of 16000 or 0, digital output value is set to 16000 or 0.
2. Do not apply +15 V /+25 mA or more. This will damage the module due to a heat rise.
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1) Voltage input characteristics(DC 1 ~5V)
For voltage input, input variables IN_SEL of initial funtion block is set to “1"
The position of voltage/current select switch is set to “off" by channel

Voltage/Current select switch

-Off:Voltage CHO 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15-<«—Channelno.

N

1234561738

(On the left side of the Module)

Digital value to voltage input characteristics is shown as below

, Analog input voltage(V)
Section
Lower 1 1 2 3 4 5 Upper 5
Digital output 0 0 4000 8000 12000 16000 16000

2) Current input characteristics(DC 4 ~20mA)
For current input, input variables IN_SEL of initial funtion block is set to “0”
The position of voltage/current select switch is set to “on” by channel

Voltage/Current select switch

-On:CurrentCHO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 <«— Channelno

Lelae el ]l EEEEEEEE

12345678 2 3 45 6 7 8
(On the left side of the Module)

Digital value to current input characteristics is shown as below

' Analog input current( )
Section
Lower 4 4 8 12 16 20 Upper 20
Digital output 0 0 4000 8000 12000 16000 16000
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3) Simultaneous Voltage and Current Input Characteristics

For the channel used to voltage input, input variable IN_SEL of initial funtion block is set to “1" by channel, and the
position of voltage/current select switch is set to “off”
For the channel used to current input, input variable IN_SEL of initial funtion block is set to “0” by channel, and the
position of voltage/current select switch is set to “on”
Ex) The channel used to voltage input : channel 0~3, 8~11, The channel used to current input : channel 4~7,12~15

Voltage/Current select switch

- Off : voltage

-On:curent oo 3 2 3 4 5 6 7

8 9 10 11 12 13 14 15 -«—<Channelno.

PPkl

12345678

"I Ll

1 2 3 45 6 78

(On the left side of the Module)

Digital output to voltage/current input characteristics is shown as below

Section Analog input
Input 1~5V | Lowerl 1 2 3 4 5 Upper 5
ype | 4~20 Lower 4 4 8 12 16 20 | Upper 20
Digital output 0 0 4000 8000 12000 16000 16000
4) The connection between Analog input and Digital output
The connection between Analog input and Digital output is shown as below
8009 — I—
8008 —
8007 —
Digital output 8006
8005 —
8004 —
8003 —
8002 —
8001 —
8000 —
Digital . ;
Input range output Resolution Analog input
3000 | 300025 | 3.00050 | 300075 | 300100 | 3.00125 | 3.00150 | 300175 | 300200 | 3.00250
DC 1~5V 0.25mVv ~ ~ ~ ~ ~ ~ ~ ~ - ~
0~ 300025 | 300050 | 300075 | 300100 | 300125 | 3.00150 | 300175 | 300200 | 300250 | 300275
DC 4-20 16000 . 00 | 12001 | 12002 | 12008 | 12004 | 12005 | 12008 | 12007 | 12008 | 12008
12001 | 12002 | 12003 | 12004 | 12005 | 12006 | 12007 | 12008 | 12009 | 12.010

Analog input and Digital output
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2.4.4  The connection between Offset/Gain Setting and Digital Output Value

1) Resolution
Resolution is determined as below formulas.

(1) Voltage input

Gainvalue - Offsetvalue
Resolution = 5 1000 (mV)
8000
Ex) Gain value : 0V Offset value : - 10 V
0-(-10)
Resolution = ——— — 5 1000mV = 1.25mV
8000
(2) Current input
Gainvalue - Offset value
Resolution = 5 1000 (uA)
8000
Ex) Gain value : 0 mA Offset value : - 20 mA
0-(-20)
Resoluton = — 5 1000pA = 25pA
8000

2) The connection between Maximum Resolution and Digital Output Value
On the occasion of calculating, as follows, by offset/gain setting, digital output value 1 at a time doesn't
increase or decrease.

Gainvalue - Offset value
8000

< Resolution
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3) Offset/Gain Setting

(1) Offset/gain setting of the G3F-AD4A
a) Offset/gain sets procedure.

. Offset/gain setting is performed for 16 channels in block.

Setting input range switch and input select switch

Write a program for the A/D conversion into the memory
of the CPU module, and operate the CPU module.

Apply offset voltage (or current) to input terminal of channel 0.

Adjust the offset trimmer until the digital value on the LED
display corresponds to the offset value.

Apply gain voltage (or current) to input terminal of channel 0.

Adjust the gain trimmer until the digital value on the LED
display corresponds to the gain value.

Offset/gain micro adjustment has been completed

2-21
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b) 1/0 characteristics in accordance with Offset/Gain setting

12008 — =
12007 — 4|—J7
12006 —
12005 — ’—®—_j
Digital Output Value  yzp04 —
12003 = l_, -—(T)
12002 —
12001 —
12000 —
;T-j
Digital .
No Input output Offset | Gain Re;olu Analog input value (V)
range value | value tion
range
boop | 192 1.5 5.000 5.00125 50025 5.00375
N 0~10V ~ oV 10v my ~ ~ ~ ~
16191 5.00125 5.0025 5.00375 5.005
. DC '1~92 o 5 0625 5000 | 500625 | 500125 | 5001875 | 50025 | 5003125 | 500375 | 5004375
S5V 6101 MV | 5000625 | 500125 | 5001875 | 50025 | 5003125 | 500375 | 5004375 | 5005
Voltage input and digital output value
12007 —
12006 —
12005 —
L 12004 — @—..
Digital output value
12003 —
12002 ==
12001 =
128000 —
7
Digital . )
No Input output Offset | Gain | Resolut Analog input value (mA)
range value | value on
range
o 3522—5 -1~92 0 20 0.0025 10{)00 10.(3025 10.(1050 10.(3075 10.(2100 10.(3125
ma | 16100 | ™ | MA L ™A 100025 | 10.0050 | 10,0075 | 100100 | 100125 | 10.0150

Current input and digital output value
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(2) Offset/Gain Setting of the G4F-AD2A
a) Offset/gain Setting Procedure
Set offset / gain values for each channel.

Set the channel select switch for test mode to channel 0.
: RUN LED flickering per 1sec

............. Test mode

Write a program for the A/D conversion module to the memory of the

channel program,
CPU module. Operate the CPU module.

After making used
{ operate the CPU module.

Apply offset voltage (or current) to input terminal of channel 0.

Offset value adjustment

Adjust the offset switch to the upward direction so that an offset value
corresponding to the channel 0 can be set.
: Adjustment of the offset trimmer upward makes RUN LED on.

v

Apply gain voltage (or current) to input terminal of channel 0. I

¢ Gain value adjustment

Adjust the gain switch to the upward direction so that a gain value

corresponding to the channel 0 can be set.
: Adjustment of the gain trimmer upward makes RUN LED on

Setting has completed for all used channels 0 to 3.

Offset/gain micro adjustment has completed
. Set the channel selects switch to one of channels 4 to F.
(Normal Mode state)

REMARK
(1) Set offset/gain value within practical input range.
(2) Offset/gain value is stored in the G4F-AD2A and remains after power-off.
(3) Set offset/gain value to the range of from-10 to 10 volts DC or from —20 to 20 mA.
However, if this range is exceeded, the resolution and accuracy will be impaired.
(4) At the change of grounding position in the *5 of 3.2.2, be sure to restart offset/gain value from the beginning
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b) Input/output Characteristics According to Offset/Gain Setting

Digital output value

12008
12007
12006
12005
12004

Digital .
No Input output Offset | Gain Rgsolut Analog input value (V)
range value | value ion
range
bC -192 195 5.000 5.00125 5.0025 5.00375
N -10~ ~ oV 0oV ) ~ ~ ~ ~
0V | 16191 mv 500125 5.0025 5.00875 5.005
DC -192 5000 | 500625 | 500125 | 5001875 | 50025 | 5003125 | 500375 | 5.004375
3| 5 ~ ov | sv | 085 - - - - - - - -
T -sv | 16101 mv 5000625 | 500125 | 5001875 | 50025 | 5003125 | 500875 | 5004375 | 5005
N bC -192 0.125 4,000 4000625 400125
3 -5 ~ 1V 25V mv ~ ~ ~
~-5v | 16101 4.000625 4.00125 4.001875
* R is over the maximum resolution, so digital value 1 at a time doesn't increase or decrease.
Voltage input and digital output value
12008 — =
12007 —
12006 —
. 12006 —
Digital output value
12004 —
12003 —
12002 —
12001 —
~—®
12000 — IJ
Digital .
No Input output Ofset | Gain Re_so-l Analog input value (mA)
range value | value | ution
range
o _28?20 '{92 20 0 | 00025 | 10000 | 100025 | 100050 | 100075 | 100100 | 100125 | 100150 | 100175 | 100200
mA 16191 mA mA MA | 100025 | 100050 | 100075 | 100100 | 100125 | 100150 | 100175 | 10.0200 | 10.0225
< _285320 '1~92 4 12 | o001 16000 160025 160050
- mA | 16101 | MA mA mA 16.0025 16.0050 16.0075

* 3 is over the maximum resolution so digital value 1 at a time doesn't increase or decrease.

Current input and Digital output value
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2.5 A/D Conversion Characteristics

Filter processing
AID conversion Sampling (instantaneous value) processing

Average processing —E Number average processing
Time average processing

2.5.1 Filter Processing

Filter processing noise or the quick change of input value helps to use a stable digital value compared with

analog value.

PVin=(1-a)xPVn+aPVin-1

PVin - present filter output value

PVn : present A/D conversion value

PVin-1 : previous filter output value

o : Filter constant(the range: 0.01 to 0.99)

Filter constants used here are 1 to 99.

Ex1) G3F-AD4A/GAF-AD2A
Offset value : —10 VDC, Gain Value : 0 VDC
(Voltage input range : -10 ~ 10 VDC, Digital output range : -192 ~ 16191)
When analog value is changed in the sequence like -10V, -5V, 0V, and 5V, filter output is shown as below.

Value of o Filter output value Remarks
0.01 0 3960 7960 | 11960 O |eaning to the previous value by 1 %
0.5 0 2000 5000 8500 o leaning to the previous value by 50 %
0.99 0 40 120 239 o leaning to the previous value by 99 %
Ex2) G3F-AD4B

Voltage input range : 1 ~ 5 VDC, Digital output range : 0 ~ 16000
When analog value is changed in the sequence like 1V, 2V, 3V, and 4V, filter output is shown as below.

Value of Filter output value Remarks
0.01 0 3960 7960 | 11960 ot leaning to the previous value by 1 %
05 0 2000 5000 8500 o leaning to the previous value by 50 %
0.99 0 40 120 239 o |eaning to the previous value by 99 %

That is, filter disable allows present A/D conversion value to be displayed and filter enable allows A/D
conversion value to be displayed by filter constant according to the relative importance between present

A/D conversion value and previous value.
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2.5.2 Sampling Processing (Instantaneous Value)

This is general A/D conversion processing. In other words, analog input value is to be converted to digital
value without average processing in direct. Sampling period for writing digital value to the memory is
changed according to the number of used channels.

(Process time) = (Number of channels) x Conversion speed

Ex) When 3 channels are used.

- G3F — AD4A(G3F-AD4B) : 3(number of channel used) x 3(Conversion speed) = 9 (ms)

- G4F - AD2A : 3(number of channel used) x 5(Conversion speed) = 15 (ms)
Sampling processing means, when average processing isn't used, analog input value is to be converted to
digital value in direct.
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2.5.3 Average Processing

1) The Cause of Average Processing
Average processing of noise or abnormal analog input is used to stabilize system control.

2) Kinds of Average Processing
There are kinds of average processing, which are time average and number average.
(1) Time Average Processing

a) Setting Range
G3F-AD4A(G3F-AD4B) : 96 to 12,000 (ms)
G4F-AD2A : 40 t0 20,000(ms)

b) On the time average processing, the number of average processing within the Set time is

determined according to the number of used channels .
Set time

Processing number = .
Used channels > Conversion speed

Ex) Used channels : 4,  Settime : 120 ms
G3F-AD4A(G3F-AD4B) : 120—=-(4><3) = 10 count
G4F-AD2A : 120—=-(4><5) = 6 count
¢) When Set time divided by(Number of used channel> Conversion speed) makes the residue occur,
the processing number will be [ { average processing number = ( the number of used
channel > conversion speed) } + 1] by raising the residue.
Ex) Used channels: 4,  Settime : 150 ms
G3F-AD4A(G3F-AD4B) : 150—=-(4><3) = 12 count + remain 6 — 13 count
G4F-AD2A : 150—=-(4>5) =7 count + remain 10— 8 count

(2) Number Average Processing
a) Setting range

G3F - AD4A(G3F-AD4B, G4F-AD2A) : 2 to 4000 (count)

b) Number average processing period for writing digital value to the buffer memory is changed
according to the number of channels.

Processing time = Setting times><Number of used channels > Conversion speed
Ex) Used channels: 4, Average processing time: 50 count.

G3F - AD4A(G3F-AD4B) : 50><4><3 = 600 ms
GA4F - AD2A 1 50><4><5 = 1000 ms
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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 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 055 )

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 on the same panel.
- 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 noise immunity.

3.1.2 Handling Precautions
From unpacking to installation, 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 PLC, and in the event that foreign matter entered into it, alwayseliminate it.
4) Be sure to disconnect electrical power before mounting or dismounting the module.
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3.2 Wiring

32.1 Wiring Precautions

1) Separate AC and external input signal of A/D conversion module wiring not to be affected by surge
or induced noise in the AC.

2) External wiring has to be at least AWG22(0.3 ) and be selected in consideration of operating
ambience and/or allowable current.

3) Separate wiring from devices and/or substances generating intense heat, and oil not to make
short-circuit which leads to damage and/or mis-operation.

4) Identify the polarity of terminal block before extemal power supply is made connected.

5) Separate external wiring sufficiently from high voltage and power supply cable not to cause induced
failure and/or malfunction.

6) Dont put the power cable in front of the LED display
(In order to read the digital value on the LED correctly)
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3.2.2 Wiring Examples

1) G3F-AD4A
(1) Voltage Input
Signal source—10 ~ 10 VDC
o Inputselect switch ~,eeecnee +1sv Input range switch
> I N N7 i
(ﬂ' — _T@ﬂ/ *4
. *4 Gkt A i Ve
i *4 |
: : ~15v
e I BN
J x4
*4 n _‘\)__
*a
G3F—AD4A
(2) Current Input
Signal source—20 ~ 20 mA
v Inputselectswitch ~~ yeveeeeney sV Input range switch
> > + Ao Vi
(ﬂ. - TE]J *4 L
*1 *4 & 2N A
| *4 |
} : —15v
1 = _‘\:
T
g 7 R N
T )
3 yvey
FRPte FG
e G3F —AD4A

*1 For the cable, use a two-core twisted shielded wire.
*2 The SLD terminal and AGND terminal has to be connected.
*3 When there is much noise, the SLD terminal and FG terminal has to be grounded.

*4 Input resistance has been shown.
*5 When there is much noise, FG of the power supply module must be grounded.
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2 GAF-AD2A
(1) Voltage Input

Signal source—10~10VDC
+15V Input range switch

: N (ST
> By

— 15V

G4F —AD2A

(2) Current Input

Signal source—20 ~ 20 mA
15V Input range switch
CH
~ DC+1QV
| S LI |

0C 1 5V/ + 20mA

=15V

GAF —AD2A

*1 For the cable, use a two-core twisted shielded wire.

*2 The SLD terminal and AGND terminal has to be connected.

*3 When there is much noise, the SLD terminal and FG terminal has to be grounded.
*4 Input resistance has been shown.

*5 When there is much noise, FG of the power supply module must be grounded.
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Chapter 3. INSTALLATION AND WIRING

3) G3F-AD4B
(1) Voltage Input

CHO Voltage/Current select switcl) y = = — %
A O R

(2) Current Input

| |Voltage/Current select switcl) = = =
*1

*1 For the cable, use a two-core twisted shielded wire.
*2 When there is much noise, shielded wire has to be grounded
*3 When there is much noise, the shielded wire and FG terminal has to be grounded.

b

b

o
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CHAPTER 4. FUNCTION BLOCK

This shows function block for A/ID conversion module on the GMWIN.
A kind of function block is as follows.

G3F-AD4A GAF-AD2A G3F-AD4B i
Nol Function
Local Remote Local Remote Local Remote
1 ADAINI ADRA4INI AD2INI ADR2INI AD4BINI ADR4BINI Initializing module
2| AD4ARD ADR4RD AD2ARD ADR2RD AD4BARD | ADR4BRD | Reading A/D conversion value(Array Type)
3 AD4RD AD2RD AD4BRD Reading A/D conversion v alue(Single Type)

| 41 Insertion of the Function Block for A'D Conversion Module on the GMWIN |

Function Block is inserted on the execution of the GMWIN according to following procedure.
Function block can be inserted only in the open condition of the Project.

Proiect(P) select
Library Insert(l)
G3F — AD4A G3F - AD4B
1. Special 3 1Specialdb | Local Lk [S3lb ==
Function block
. AD4INI . AD4BINI Inserin e
. AD4ARD _ AD4BARD 9 i 3
. AD4RD . AD4BRD Remote GM3 ﬂﬁg:
2. Remote3.3f 2Remote3.3 Function block recieL om
. ADR4INI . ADR4BINI Inserting =B 3
. ADR4RD . ADR4BRD ] el 3
3. Remote4.3f 3Remoted3b ... Remote GM4
_ADR4INI ~ ADR4BINI Function block Florans:  [Sidb Open |
. ADR4RD . ADR4BRD Inserting Fiescfyre: [IIMEDE Cocel |
A 4
G4F — AD2A
1.Specialdfh B Local
.pAD2|NI Funct.ion block
. AD2ARD Inserting
- AD2RD Remote GM4
2 Remoteddfh - g Function block
. ADR2INI Inserting
. ADR2RD
3. Remote34b [ Remote GM3
. ADR4INI Function block
. ADR4RD Inserting
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Chapter 4. FUNCTION BLOCK

42 Local Function Block

4.2.1 Module Initialization : (G3FAD4A: AD4INI, G4F~AD2A: AD2INI, G3FAD4B: AD4BINI)
Module Initialization function block is a program for the use in setting baselocation number and the slot
location number of an A/D conversion module, specifying an available channel enable, a data type for
A/D conversion, filter processing data, and average processing data.

FUB%(':?P /0 Variable B?:l Descriptions
Function Block Execution Request Aea

GF-AD4A Input - The execution of function block initialization is requested in this area.

(GIF-AD2A) REQ BOOL - If the status to be connected with this area is satisfied on the program operation and
ADANI — input condition changes from low(0) to high(1), function block initialization for the
(AD2IND module is executed.

- RO DONET Base Location Number Area
BASE USINT -The base No. on which A/D conversion module is moungd is written on this area.
BE T - Setting range : GM1 series( 0to 31 ), GM2 series( 0 to 7), GM3/4 series(0to 3)
L9 ot Slot Location Number Area
SLOT USINT - The slot No. on which A/D conversion module is mounted is written on this area.
1™ - Setting range: 0to 7
1 o BOOL | Available Channel Specification Area
VE CH [Array] -Available channels are specified in this area.
- ALT *notel -Enabled channels are specified to 1 and disabled channels are specified to 0.
N IN_ Analog Input Type(currentivoltage) Specification Area
10 SH iOOL -0is for the select of current input
A ac *note3 [Aray] - 1is for the select of voltage input
N BooL | Output Data Type Specification Area
- fS\‘E/LG_ DATA [Array] - O}Jtput digital data type for each channel is specified in this area.
1w TYPE *notel -0is for the range of -192 to 16191. (G3F-AD4B: 0~16000)
VE - 1is for the range of -8192 to 8191. (G3F-AD4B:-8000~8000)
LT BOOL FiIte( Processing Enable Speciﬁcation Area
= [Array] -0 is for the sampling processing.
- *note2 - 1is for the filter processing.
CGF-AD4B FILT EJA?:Z-E Filter Constant Setting Area
[ ADBINI _VAL . Y] - Setting range: 1 to 99
note2
dr0  DOET AVG BOOL | Average Processing Enable Specification Area
N [Array] -1is forthe average processing.
IRE WT *note2 -0is for the sampling process.
L9 ot AVG_ BOOL Aver_age process Type Specification Area
= [Array] -lis for the time average.
B *note2 -0is for the numb eraverage.
i Average Numberoy AvgragevTime SetArea
T NUMY USINT - The number or time is set in accordance with the average process type
- DATA TVE [Array] specified on the AVG_SEL.
TYRE *note2 | -Average number :2 to 4000 (count)
1 - Average time : G3F-AD4AG3F-ADAB; 96 t012,000(ms), GAF-AD2A: 40 to 20,000(ms)
At Function Block Execution Complete Area
VAL Ouiput DONE BOOL - When function block initialization is executed with no error, 1 is written and until next
4 é\'\llG_ execution, 1is continuing. When error occurs, 0 is written and operation come to stop.
1 ae Error Code Display Area
S STAT USINT -When error occurs during function block initialization, the error code number is written.
4 nw -Error code is referred to GM Section 1.4.
e BOOL | Channel Operation Display Area
ACT [Array] - The channel specified after executing the function block initialization with no error is
*notel right, 1 is written and, on the non-specified channel, 0 is written.
REMARK |
*note 1: The number of array is G3F-AD4A of 16, G3F-AD4B of 16 and G4F-AD2A of 4 .
*note 2: The number of array is G3F-AD4A of 4, G3F -AD4B of 16 and G4F-AD2A of 4 .
On the G3F-AD4A, the element number (0) is specified to channel 0, 1, 2, 3 in block,
the element number (1) is specified to channel 4, 5, 6, 7, in block.
the element number (2) is specified to channel 8, 9, 10, 11 in block.
the element number (3) is specified to channel 12, 13, 14, 15 in block.
On the G4F -AD2A, the element numbers means the channel ones.
*note 3 : Only on the G3F-AD4B, the number of array is 16, the element numbers means the channel ones.
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4.2.2 Module Reading-Array Type : (G3F-AD4A : AD4ARD, GAF-AD2A : AD2ARD, G3F-AD4B :
AD4BARD)

Array type of function block for reading the module is performed for every channel in block and the specified
channels are used to read output variable of data displayed from A/D conversion digital value.

Function . Data -
Block 10 Variable Descriptions
type
Input Function Block Execution Request Area
- The execution of function blockreading is requested in this area.

REQ BOOL - If the status to be connected with this area is satisfied on the program operation
and input condition changes from low(0) to high(1), function block initialization for
the module is executed.

GIRADAA
(G3F-ADAB,
G4FAD2A) )
Base Module Location Number Area
ADAARD BASE USINT - The baseNo. on which A/D conversion module is mounked is written on this area.
- (ADBARD, — - Setting range: GM1 series( 0to 31 ), GM2 series( 0 to 7), GM3/4 series( 0 to 3)
AD2ARD)
1RO DONET
1we T

Slot Location Number Area

{ 9o ATt SLOT USINT - Thesslot No. on which A/D conversion module is mounted is written on this area.
- Setting range: 0to 7

1o DATA T

BOOL Available Channel Specification Area

CH [Array] - Available channels are specified in this area.
*notel - Enabled channels are specified to 1 and disabled channels are specified to 0.
Output Function Block Execution Complete Area
- When function block reading is executed with no error, 1 is written and until next

DONE BOOL ; . L S ;

execution, 1 is continuing. When error occurs, 0 is written and operation come to

stop

Error Code Display Area

STAT USINT - When error occurs during function blockreading, the error code number is written.

- Error code is referred to Section 4.4.

BOOL Channel Operation Display Area

ACT [Array] - The channel specified after executing the function block readwith no error is
*notel right, 1 is written and, on the non-specified channel, 0 is written
INT

DATA [Array] A/D Conversion Value Output Area
*notel

*note 1: The number of array is G3F-AD4A of 16, G3F-AD4B of 16 and GARAD2A of 4 ,
the element numbers means the channel ones.
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4.2.3 Module Reading - Single Type : (G3~AD4A : AD4RD, G4F~AD2A : AD2RD, G3F-AD4B

- AD4BRD)

Single type of function block for reading the module is performed for only one channel and the specified
channel is used to read output variable of data displayed from A/ID conversion digital value.

Fug%g‘ 10 Variable

Data
type

Descriptions

Input
REQ

GIRADIA
(G3F-ADSB,

BOOL

Function Block Execution Request Area
- The execution of function block reading is requested in this area.
- If the status to be connected with this area is satisfied on the program
operation and input condition changes from low(0) to high(1), function
block initialization for the module is executed.

G4RAD2A)

AD4RD

- (ADSBRD, — BASE
AD2RD)

7 REO DONE T

USINT

Base Module Location Number Area
- The base No. on which A/D conversion module is mounted is written on
this area.
- Setting range : GM1 series( 0 to 31 ), GM2 series( 0 to 7), GM3/4 series( 0
t03)

1 BAE SAT T

1 sor ACTT

I T— sLot

USINT

Slot Location Number Area
- The slot No. on which A/D conversion module is mounted is written on this
area.
- Setting range: 0 to 7

CH

USINT

Available Channel Specification Area
- Available channels are specified in this area.
- Setting range: G3F-AD4A/G3F-AD4B : 0 to 15, G4F-AD2A: 0 to 3

Output
DONE

BOOL

Function Block Execution Complete Area
- When function block reading is executed with no error, 1 is written and until
next execution, 1 is continuing. When error occurs, 0 is written and
operation come to stop.

STAT

USINT

Error Code Display Area
- When error occurs during function block initialization, the error code
number is written.
- Error code is referred to Section 4.4.

DATA

INT

A/D Conversion Value Output Area
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| 43 Remote Function Block

4.3.1 Module Initialization : (G3F-AD4A: ADR4INI, G4F-AD2A: ADR2INI, G3F-AD4B: ADR4BINI)

Module Initialization function block is a program for the use in setting the location number of the slot on
which the communication module of A/D conversion module of the master station is mounted, the address
number of communication module which a remote 1/O station has, the base location number, and the slot
location number, and specifying the available channel enable, a data type for A/D conversion, filter process

data, and average process data.

FqugtC'En 1/0 Variable - Descriptions
type
GEADIA Function Block Execution Request Area onRising Edge.
K - The execution of write function block is requested in this area.
(GF-AD2A) Input REQ BOOL - If the status to be connected with this e?rea is satisfied on the program operation and input
_ADRUNI — condition changes from low(0) to high(1), function blockinitialization for the module is executed.
(ARRIINI NET_ USINT The location number of the slot on which the transmission module of the master station is
1RO NDRT NO mounted. -Setting range: 0 to 7
Station number of thecommunication module which a remote 1/0 station has.
1% & ST_NO USINT | Setting range : 0 to 63
AN gt Base Location Number Area
° BASE USINT - The baseNo. on which A/D conversion module ismounted is written on this area.
1 & ACTT - Setting range : 0to 3
1 9o Slot Location Number Area
SLOT USINT - The slot No. on which A/D conversion module is mountd is written on this area.
1d - Setting range: 0to 7
1 om BOOL | Available Channel Specification Area
TYFE CH [Array] - Available channels are specified in this area.
4 ALT *notel - Enabled channels are specified to 1 and disabled channels are specified to 0.

ElELNT IN_ BOOL | Analog Input Type(current/voltage) Specification Area
T SEL*note3 | [Array] - 0'is for the select of current input. — 1is for the select of voltage input.

4 ac_ BOOL Output Data Type Specification Area . o

EN DATA A - Output digital data type for each channel is specified in this area.

{ e TYPE ! "tayi - Qs for the range of -192 to 16191. (G3~-AD4B : 0~ 16000)
1w MOL 11 isforthe range of -8192 to 8191. (G3F-AD4B: -8000 ~ 8000)
e FILT BOOL Filter Process En able Specification Area
[Array] ) ) . . . .
_EN . - 0is for the sampling processing. -1 s for thefilter processing.
GF-ADSB note2
- ADREIN FILT USINT Filter Constant Setting Area
VAL [Array] - Setting range: 1 to 99
1 rReO NDRT - *note2
1w | AVG_ BOOL Average Process Enable Specification Are a
- R [Array] ; : ; '
N EN *note2 - 1is for the average processing. -0 is for the sampling process.
19 =1 BOOL o
AVG_ [Array] Average process Type Specification Area
1 e ACTT S *noteyz - 1is for the time average. - 0is for the number average.
1 %o Average Number or Average Time Set Area
1w NUM/ USINT -The r_mmber ortime is set in accordance with the average process type
TVE [Array] specified on the AVG_SEL.
E Isﬁ[ *note2 - Average number :2 to 4000(count)
1 o - Average time : G3F-AD4AG3F-AD4B 96 t012,000(ms), G4F-AD2A: 40 to 20,000(ms)

TVE NDR BOOL When function block execution is completed with no error, 1 is written. During the scan which the
1/ Output execution condition has been made, 1 is continuing and at the next scan. 0 is written.

T Error Data Display Area . . S o .
1w ERR BOOL - Whenerror occurs during function block initialization, 1 is written and the operation comes
1 a6 to stop. During the scan which the execution condition has been made, 1 is continuing

EN and at the next scan, 0 is written.

k é’f— Error Code Display Area
W STAT USINT - When error occurs during function block initialization, the error code number is written.
1 me - Error code is referred to Section4.4.
BOOL | Channel Operation Display Area
ACT [Array] - The channel specified after executing the function block initialization with no error is
*notel right, 1 is written and, on the nonrspecified channel, 0 is written.

*note 1 : The number of array is G3~AD4A of 16, G3F-AD4Bof 16 and G4F-AD2A of 4 .
*note 2 : The number of array is G3F-AD4A of 4, G3~AD4B of 16 and G4RAD2A of 4.
On the G3F-AD4A, the element number (0) is specified to channel 0, 1, 2, 3in block,
the element number (1) is specified to channel 4, 5, 6, 7, in block.

the element number (2

is specifiedto channel 8,9, 10, 11 in block.

)
the element number (3) is specified to channel 12, 13, 14, 15 in block.
On the G4F-AD2A, the element numbers means the channel ones.
*note 3 : Only on the G3F-AD4B, the number of array is 16, the element numbers means the channel ones.
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4.3.2 Module Reading: (G3FAD4A: ADRARD, G4F-AD2A: ADR2RD, G3F-AD4B: ADR4BRD)

Function block for reading the module is performed for every channel in block and the specified channels
are used to read oufout variable of data displayed from A/D conversion digital value.

Function . Data o
Block 110 Variable type Descriptions
Function Block Execution Request Area
Input - The execution of read function block is requested in this area.

REQ BOOL - If the status to be connected with this area is satisfied on the program operation
and input condition changes from low(0) to high(), function block reading for the
module is executed.

G3FADA
GF-ADB, i i icati
(GAFADZA) NET_ The_ Iogatlon number of the slot on which the communication module of the master
NO USINT station is mounted.
ADRRD - Setting range: 0to 7
- (ADRBRD, —
ADRZRD)
1 re0 NDRT
The station number of the communication module which a remote I/O station has.
T kﬁ— BRT STNO USINT - Setting range : 0 to 63
B
n
. st Base Module Location Number Area
BASE USINT - The base No. on which A/D conversion module is moungd is written on this area.
4300 DAt - Setting range: 0to 3
1o
Slot Location Number Area

SLOT USINT - The slot No. on which A/D conversion module ismounted is written on this area.
- Setting range: 0to 7

BOOL Available Channel Specification Area

CH [Array] - Available channels are specified in this area.
*notel - Enabled channels are specified to 1 and disabled channels are specified to 0.
Output When function block execution is completed with no error, 1 is written. During the scan
NDR BOOL which the execution condition has been made, 1 is continuing and at the next scan. 0
is written.
Error Data Display Area
ERR BOOL - When error occurs during the execution of function block reading, 1 is written and
the operation come s to stop. During the scan which the execution condition has
been made, 1 is continuing and atthe next scan, 0 is written.
Error Code Display Area
STAT USINT - When error occurs during the execution of function block reading, the error code

number is written.
- Error code is refered to Section4.4.

BOOL Channel Operation Display Area

ACT [Array] -The channel specified after executing the function block reading with no error is
*notel right, 1 is written and, on the non-specified channel, O is written.
INT

DATA [Array] A/D Conversion Value Output Area
*notel

*note 1: The number of array is G3FAD4A of 16, G3F-AD4B of 16 and GAF-AD2A of 4 ,
the element numbers means the channel ones.
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4.4 Errorson Function Block

This shows errors and resolutions in accordance with them.

Function block
STAT | Local - L Read f
Descriptions Initiali-za _ Resolutions
No. |/Remote tion Array | Single
type | type
0 Operating with no fault [e) [¢) [¢)
Local . . h Correct the number in accordance with the
The base location number is exceeding
1 . O (6] (6] proper range
the proper setting range )
(See Section 4.2)
2 HIW error of the base o) o) Contact the service station
3 The slot location number is exceeding o o Set the right number to the slot loading the AID
the proper setting range conversion module
4 The A/D conversion module on the slot is o o o Load the A/D conversion module to the specified
empty slot
Load the AID i dule to th ified
5 The module loaded isn't the A/D module o (e} (e} |OE: e AL conversion madlle fo e specilie
slo
The channel number is exceeding the
6 9 - (0] Specify the available channel correctly
proper range
7 HIW error of the A/D conversion module Contact the service station
The A/D conversion module's shared ) .
8 Contact the service station
memory error
Make a correct specification of the available
9 The available channels are not specified - (0] (0] ] ”p. g I, val
channel on the initialize function block
10 Testmod o o Transmit the test mode to normal mode
est mode -
(G4F-AD2A only)
16 Fiter value exceeding the proper range [e) Correct the value to the range of 1 to 99
Correct the value to the proper range
17 Average number/time value exceeding o (Number:2 to 4,000
the proper range Time: G3RAD4A G3F-AD4B 96 to 12,000(ms)
G4F-AD2A 40 to 20,000(ms))
128 HIW error of the communication module o o See the manual for the remote communication
Remote | for remote module
. ) . Correct the number in accordance with the
The base location number is exceeding
129 . (0] (0] proper range
the proper setting range )
(See Section4.2)
131 The slot location number is exceeding o o Set the right number to the slot mounting the
the proper setting range A/D conversion module
Mount the A/D conversion module to the
133 The module loaded isn't the A/D module (0] O o
specified slot
135 HIW error of the A/D conversion module Contact the service station
136 The A/D conversion module's shared Contact the service station
memory error
Make a correct specification of the available
137 The available channels are not specified - o} ) ”pA ,I tcat ) val
channel on the initializing function block
138 Test mode i o Transmit the test mode to normal mode
(G4F-AD2A only)
144 Filter value exceeding the proper range [e) Correct the value to the range of 1 to 99
Correct the value to the proper range
145 Average number/time value exceeding o (Number:2 to 4,000
the proper range Time: G3~AD4A G3F-AD4B 96 to 12,000(ms)
G4F-AD2A 40 to 20,000(ms))
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Chapter5. GM PROGRAMMING

5.1 Programming for Distinction of A/D Conversion Value

1) System Configuration

GM3- GM3- G3F- G3Q-
PA1A CPUA AD4A RY4A

2) Initial Settings

—_

1) Available channel enable : channel 0, 2, 4

2) Conversion data range: -192 to 16191(channel 0, 2, 4)
3) Filter channel enabled : channel 0

4) Fitter constant setting : channel 0 = 50

) Average processing setting : channel 2, 4

)

)

5
6) Number average setting and set value : channel 2 = 100 count
7) Time average setting and set value : channel 4 = 200 ms

8) Analog input : current input(DC —20 ~ 20 mA)

3) Descriptions of the Program

1
2
3
4

The digital value less than 12,000 of channel 0 turns %Q0.1.0 on.

The digital value more than 13,600 of channel 2 tums %Q0.1.1 on.

The digital value more than 12,000 or same, and less than 13,600 or same of channel 4 tumns %Q0.1.2 on.
The digital value of the same as 12,800 of channel 4 tums %Q0.1.3 on.

AAAA
NN - R

4) Programming
(1) G3F-AD4A
A) Precautions of the programming

- Inthe Initial setting
1) Atthe partof (3), if channel 0 is enabled to the filter processing, channel 0 to 3 will be enabled to the filter processing in block.
2) Atthe part of (4), if chamnel 0 is enabled to the filter constant, channel 0 to 3 will be enabled to the filter constant of 50inblock.
3) Atthe partof (5), if channel2 and 4 are enabled to the average processing, channel 0 to 3 and 4 to 7 will be enabled to the average proc-
essing in block.
4) Atthe part of (6),if channel 2 is enabled to the number average value of 100, channel 0 to3 will be enabled to the number average value of
100in block.

5) Atthe part of (7), if channel 4 is enabled to the time average value of 200ms, channel 4to 7 will be enabled to the time average value of
200 ms in block.
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10
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14
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16
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18
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20
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22

25

26

27

B) Programming Example
AD_INI — — AD_RD ——
READY AD4INI AD4ARD START
— | REQ DONE REQ DONE fr—oouu (S |
execution condition /r;ll%rmal compleﬂot:1 0
a _ | _ conve ision readine
0 —{BASE STAT|—INISTAT o oation e BASE STAT RED—ST:Td . ‘
Base location  number Error code display in the P fror code display in the processing
L specification function block nitalzatior  SPecfication | SloT  ACT b= of the read foncion biock
0 —ISLOT  ACTF™= INLACT 0 RC?]_;::;TU eration display in the
?;goelc'rﬁca{(i)gﬁmn number %ha{‘r?ee'f’ueng}igg digo‘gz ?;l)%gilﬁocﬁtigﬁ fumeer| processing et read functon' biog
AD_CH —{CH initialization - CH  DATA DATA ) !
Available channel Available channel Data display of A/D conversion
L enable specification enable specification value of enabled channel
DATATYPE —{ pATA
Data type specification TYPE
B FILT_EN = LT
Filter enable/disable EN
ke specification -
FILT_VAL —{ LT
Fitter value specif ication _VAL
B AVG_EN — AvG_
Average processing
- enable/disable specification
AVG_SEL —| AVG_
Average numberftime SEL
e specification
NUM_TIME —] NUM/
Average numberftime TIME
L value specification
START
H LT -
— EN ENO
%Q0.1.
The digital value less than 12000 of channel 0 turns %Q0.1.0 on. ",m \0
o DATA[0]—{IN1  ouT { )
AID conversion
value of channel 0
~ 12000 —] IN2
GT
- EN ENO
9,
The digital value more than 13600 of channel 2 tuns %Q0.1.1 on /100'1'\1
o DATA[2]—{IN1  oOuT ()
AID conversion
value of channel 2
- 13600 — IN2
GE
~ EN ENO [~ The digital value more than 12000 or same, and less than 13600 or
same of channel 4 turns %Q0.1.2 on. %Q0.1.2
= 13600 — N1 OUT {
- DATA[4] —{ N2
AID conversion
value of channel 4
o 12000 ~{ N3
EQ The digital value 12800 of channel 4 turns %Q0.1.3 on.
e EN ENO
%Q0.1.3
e DATA[4]—IN1  OUT ()
AID conversion
value of channel 4
L 12800 — IN2
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C) Specifying initial value of input/output variables on the program.

(a) Specifying channels

Add/Edit Variables

Yariahle Mame :
—Mariable kind

ariable Kin cancel |

Wariahle Kind : WAR T

"! Help |

—Data Type —Memory Allocation

i Elementary ; IEO(_'JL vI o Auto

i FB Instance : ADAARD -  Assion (AT

& aray (@, |15 joF [eooL =] |

ol Select this
/— Initial Value /// and this screen appears
Ths denotes | it Aray.. |

16 channels

~ Comments
Array Mame : AD_CH:ARRAY [0.15] OF Close I
| BOOL
Help I
" Mo Init
1] ] - Edit. . I )
il 1] Select this
E} g and this screen appears
[4] 0
[3] 0 i
- Bl 0 Initialize: Array Element
[7] a To select
Channel No. o 0 : Fraviiam

{g} : Array Elerment Mame Prey ltem L previous Ch.
E ?} g AD_CHIO] Mewt ltem |
[z ] To select
M a

Initial value [ [ | | nextCh

/ Qs l cancel Help |
Enabled channel : 1

Disabled channel: 0 |
To specify channel enable/disable
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(b) Specifying filter enable/disable

AddEdit Variables

Variable Mame

—Yariahle Kind

FILT_EM K

Yariable kind

Cancel

ddil

—Data Type

. Elementany

" FB Instance

- Memary Allocation

BOOL Y = Auto

Iﬁ!.[.li_.L‘\H[.' 1[ € Assign (AT)

& Array (0.

3

JOF  |BooL ] I

~Initial Yalue

- Comments

—

Init. Array.. |

Initialze Array

Array Name ; FILT_EM : ARRAY [0..3] OF Close |
BOOL

Help |

To specify G3F -AD4A channel 0,1,2, 3 in block

To specify G3F -AD4A channel 4,5,6,7 in block

To specify G3F -AD4A channel 8,9,10,11 in block

Mo it
» (0] 0 Edit.. |
1] 0
|2 o Initialize Array Element

[3] 0

To specify G3F -AD4A channel 12,13,14,15 in block

Array Element Mame Prey ltem

FILT_EN[T] Mext lterm

initial value - [

dd

Filter enable : 1
Filter disable : 0

0]18 I Cancel Help |

To specify fiiter enable/disable
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D) Inputioutput variables on Programming

| vaibename | | vakind | | Data Type | | (AT Address) (il Value)
AD_CH . VAR : ARRAY [0..15] OF BOOL ={1,01,01,0,0,0,0,0,0,00,0,0,0}
AD_INI . VAR : FB instance
AD RD : VAR : FB instance
AVG_EN VAR : ARRAY [0..3] OF BOOL ={1,100}
AVG_SEL : VAR : ARRAY [0..3] OF BOOL :={0,100}
DATA . VAR : ARRAY [0..15] OF INT
DATATYPE - VAR : ARRAY [0..15] OF BOOL :={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}
FILT EN VAR : ARRAY [0..3] OF BOOL :={1,000}
FILT VAL : VAR : ARRAY [0..3] OF USINT :={50,0,0,0}
INI_ACT - VAR : ARRAY [0..15] OF BOOL
INI_STAT - VAR - USINT
NUM_TIME VAR : ARRAY [0..3] OF UNIT :={100,200,0,0 }
RD_ACT VAR : ARRAY [0..15] OF BOOL
RD_STAT - VAR - USINT
READY . VAR :BOOL
START . VAR : BOOL

(2) G3F-AD4B
A) Inputfoutput variables on Programming

| vaename | | vakna | | Data Type | | (AT Addess) (el Value)
AD_CH VAR 'ARRAY [0.15]OFBOOL  :={10,1,0,10000,0,0,0,0000}
AD_INI : VAR : FB instance
AD RD : VAR : FB instance
AVG_EN 1 ' VAR ' ARRAY [0.15]OFBOOL  :={00,1,0,1000,00000,000}
AVG_SEL 2 : VAR ' ARRAY [0.15]OFBOOL  :={10,1,0,1000,0,0000,000}
DATA ' VAR : ARRAY [0..15] OF INT
DATATYPE - VAR - ARRAY [0..15]OFBOOL  :={00,0,0,0,0,0,0,0,0,0,0,0000}
FILT EN 3 : VAR : ARRAY [0..15] OF BOOL :={1,0,0,0,0,0,0,0,0,0,0,00,0,0,0}
FILT VAL 4 : VAR : ARRAY [0..15] OF USINT :={50,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 }
INI_ACT ' VAR : ARRAY [0..15] OF BOOL
IN_SEL 5 VAR ' ARRAY [0.15]OFBOOL  :={0,0,0,0000,0,0,0,0,00000}
INI_STAT ' VAR : USINT
NUM_TIME 6 - VAR - ARRAY [0..15] OF UNIT +2{0,0,100,0,200,00,0,0,0,0,0,0000}
RD_ACT :VAR : ARRAY [0..15] OF BOOL
RD_STAT :VAR - USINT
READY ' VAR : BOOL
START ' VAR : BOOL

B) The difference of G3F-AD4A and G3F-AD4B
(@) Itis different only to input variable of initial function block
(b)  1isused only tothe G3F-AD4B
(¢ 2 3 4 5 6arefiter and average processing function, it is processed 4 channel in block of
the G3F-AD4A and is processed every channel of the G3F-AD4B

Input G3F-AD4A G3F-AD4B
Section Vﬁr;a:ée V[\?;?]k:e Data type vﬁlr;k])ée Data type Remark

1 AVG EN AVG EN ARRAY[0.3] OF BOOL AVG EN ARRAY[0..15] OF BOOL

2 AVG_SEL AVG_SEL ARRAY[0.3] OF BOOL AVG_SEL ARRAY[0..15] OF BOOL

3 FILT_EN FILT_EN ARRAY[0.3] OF BOOL FILT_EN ARRAY[0..15] OF BOOL

4 FILT VAL FILT VAL ARRAY[0..3] OF USINT FILT VAL ARRAY[0..15] OF USINT

5 IN_SEL - - IN_SEL ARRAY[0..15] OF BOOL Only G3F-AD4B
6 NUM_TIME NUM_TIME ARRAY[0..3] OF USINT NUM_TIME ARRAYI0..15] OF USINT
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C) Programming Example

— AD_INI — — AD RD —
RIEA?Y AD4BINI AD4BARD START
Line 0 REQ DONE REQ DONE (s}
Execution condition Nomel conpein of
X AN emversin reardm
Line 11— (9 BASE  STAI— INLSTAT ‘09 BASE  STAT™ RD STAT
Base locain rumbe Erorcode dpeyin e  Baelocalon i Error code display in the processing
- frcion ook nialzion e offeread incin bock
Line 21— (1 sLoT AC1—mamd INl&ﬁyCT wm?ﬂ; SLOT  ACT—RDACT
Sot focaon rumber
' ; o m;igié% secieain S.f”ﬁmm%*
Line 3 AD CH —| CH AD_CH —CH DATA— DATA
Avalabe charvel Avaiabe cherrd Data display of AID conversion
Frhle oerair Enebie spechca valie of enbled hamel
Line ¢ 1= IN_SEL — g\lE—L
I ype secicaion
Line 5+ DATATYPE - DATA
beaypespesiain| 1Y PE
Line 61— FILT EN JALT
File erabetisepeciain EN
Line 7+ FILT_VAL Fl\l;XL
Fiter valte specfcation
) AVG_
Line &— AVG_EN “1EN
woti g | AVG_
Line 9} AVG_SEL 1ecm
e NUM/
NUM_TIMEH TIVE
Line 10 {— eap e
START T
Line 11 I I EN ouT—
The e e s fen 200 ramel 0 s Q00 0n Q019
Line 121 DATADL Nt OUT - : { }
AD converson vake
o darel
Line 131 2000 — N2
Line 14 +—
GT
Line 15+ EN ENOF
The el v mo n 3500 of el 20ums Q0.0 Q011
Line 16 - DATAZ 4 INL OUT e e )
AD conversin vabe
of thamel
Line 17 + 3600 — N2
Line 181~
GE
Line 19+ EN ENOF
9%Q0.1.2
Line 2 3600 INL oUT "Theciojal vaue more than 2000 o same, and ess han 3600 o same of charmel s %Q012 0n [ ]
Line 211 DATAI] — IN2
AD comverson veup
of thamel
Line 22— 2000 — N3
Line 23 +—
EOQ
Line 24 + EN ENCI™
The il v 2800 ofcermel 4 s %Q0130n Q013
Line 25— DATA —|{IN1  ouT z = {3
AD comverson vale
o chaml
2800 — IN2
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7.2 Programming for Display of A/D Conversion Value and Error Code on BCD
Display

1) System Configuration

GM3— | GM3— | G3I— |G3Q— | G3Q— | G3F—
PA2A | CPUA | D22A |RY4A | RYZA | AD4A

1
il . %10.0.0 L o ChannelO(DC -20~20mA)
setting © %Q0.2.0

~%Q0.27 Digital BCD displayed
AD 1 o (error code)
convasion —t— %I0.0.
valueBCD © O—
output
iital BCD displayed

Errorcode 1 %l0.0.2 %Q0.1.0~%Q0.1.19 B B B D(I It%l conversk’:n '
BCD output © O - value)

2) Initid Settings
(1) Available channel enabled : channel 0,
(2) Time average processing specification: 100 ms
(3) Data output type setting: -192 to 16191
(4) Analog input : current input(DC 20 to 20 mA)

3) Descriptions of the Program
(1) %10.1.0 tuming On leads to the initial setting of A/D conversion module.
(2)%10.1.1 turning On leads to displaying A/D conversion value on the BCD display.(%6Q0.1.0 to %Q0.1.19)
(3) %10.1.2 turning On leads to displaying error code of function block on the BCD display,

(%Q0.2.0 t0 %Q0.2.7)
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Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Line

Lire

0

1

2

3

4

10

1

12

14

15

4) Programming

— AD_INI — — AD_RD ~—
%10.0.0 ADAINI AD4RD START
— | REQ DONE REQ DONE f——— (S }——|
Execution condition and AID conversion read has
o ) been completed normally
Initial Setting
- B toca f\b— BASE STAT[—INI STAT 0 —] BASE STAT {— RD_STAT
ase  location  number Error code display in the Error code display in the processin
specification Erocessjng{ of functiop ?gjg{ggﬁﬂ?,” numbe of the readingpfuﬁction b?ock o
lock initialization
- 3 -sLoT  ACT[ INLACT 0 —1510T DATA [— CHO_DATA
Slot location  number Channel operation displa ?"étm%%g%tg)r? numbe Data display of A/D conversion
specification in the function block 5P value of enabled channel
initialization
B AD_CH 71 CH Available ch: c’I_ o
' vailable channel
é\r\]’gll)l%b‘sepggf?ggteii]n enable specification
" DATA TYPE -] DATA
Data type specification TYPE
' FILT_EN ™} FILT
Filter enable/disable _EN
specification
-~ FILT_VAL 5 F1LT
Filter value specification _VAL
' AVG_EN =1 avG_
Average processing EN
enable/disable specification
— AVG_SEL ] AVG_
Average numberfime SEL
specification
o NUM_TIME -1 NUM/
Average numberttime TIME
value specification . . .
This progFam converts the integer type of the A/D conversion value
L r CHO DATA into BCD data type to display onto the BDC digital display.
DINT_TO_BCDy
STAR %10.0.1 INT_TO_DINT 1
i ¢ i EN ENO EN ENO I~
Command for displaying the
AID conversion value onto BCD
digital display
= CHO_DATA -1 IN1 OUT}= DATA DATA—] N1 OUT |~ %QD0.1.0:
AID  conversior
yalue of channel
%10.0.2 [ USKTTO
o it EN ENO
Command for displaying the
error code onto BCD djta
display
RD_STAT +~{ N1 OUT = %Q80.2.0
Error code on the
reading function

This program converts the unsigned integer type of RD_STAT, which indicates the error status
of the reading function block, into BCD data type to display it onto the BDC digital display.
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5) Input/output variables on the programming

Variable Name Var Kind Data Tvpe (AT Address) (Initid Value)
AD_CH © VAR : ARRAY [0..15] OF BOOL : ={1,0,0,0,0,0,0,0,0,0,0,0,00,0,0}
AD_INI VAR . FB Instance
AD_RD :VAR . FB Instance
AVG_EN © VAR : ARRAY [0.3] OF BOOL : = {1,00,0}

AVG_SEL VAR : ARRAY [0.3]OF BOOL : = {10,00}
CHO_DATA . VAR CINT

DATA :VAR © DINT

DATATYPE © VAR ‘ARRAY [0.15] OF BOOL  :={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}
FILT_EN :VAR : ARRAY [0..3] OF BOOL : ={0,0,0,0}
FILT VAL : VAR © ARRAY [0.3] OF USINT  :={0,00,0}
INI_ACT :VAR : ARRAY [0..15] OF BOOL

INI_STAT : VAR » USINT

NUM_TIME : VAR : ARRAY [0..3] OF UINT : = {100,0,0,0}
RD_STAT . VAR : USINT

START © VAR : BOOL
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7.3 Programming for Loading the A/D Conversion Module
on Remote | /O Station

1) System Configuration

Slot 0

GM4— |GM4— | GAL— | GaQ—
PATA | CPUA | FUEA | RY2A

Remote
Station No. “1”

CGM4— 1GaL— | GaF—
PATA  |RBEA | AD2A

]
| Slot 0

2) Initial Settings
(1) AID conversion enabling channel: channel 0
(2) Conversion data range; -192 to 16191
(3)Time average processing channel: channel O(setting value: 1,000 ms)

3) Descriptions of the Program
(1)The digital value less than 80000f channel 0 tums %Q0.1.0 on.
2)The digital value more than 8000 or same, and less than 10,000 or same of channel 0 tums %Q0.1.1 on.

(
(3)The digital value more than 10,000 or same, and less than 12,000 of channel 0 tums %Q0.1.2 on.
(@)The digital value more than 12,000 or same of channel 0 tums %Q0.1.3 on.
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10

1

13

14

15

16

19

20

21

22

23

25

26

27

28

4) Programming example
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— AD_INI —
READY START NETO_LIV[1] ADRZINI START
I 1 /1 .l -
— | i/1 { | REQ  NOR f——— S }—o
ExgcutioT condition Ehxecutionalrequestf when It indicates on when operated
|_ and initial setting the  initialzing  function \ i |
block is not op%rated gﬁ%‘%ﬂf dgvf&n\?vrgﬁ Lﬁ%eaﬂf 0 -INET_ ERR [ INL_ERR
of opposite station Slot Iocationt numbedr Ff master | NO Error data display in processing
communication module iz
L 1 st star[WEEEKE
NETO_RST[1] _NETO_LNV(1] MOVE MOVE Addressofremotestation { NO E{rr%%displa in processing
i of i
—] —— |——&N ENO EN ENO 0 IBASE ACT | NLACT
It indicates information on Base location {?u‘mber of AD Normal channel operation
I( ﬁ tate f [ \/AL lile d |
- Doton redioen, hms 0= N1 ouT-READY 0Nt ouT [~-NETORIERT 0 - sLot Py
“On” and the “On” state ic Slot location number of AD
retained untl the user conversion module
I program tums it “Off””. AC_CD 4 ¢cH
Available channel enable
specification
~ — AD_RD _ DATATYPE 7] DATA
START AD_RD.NDR _NETO_LWV[1] ADR2RD Conversion data range | TYPE
r - = specification
— ——/l—— p—RreQ NODR{ FILT_EN T FILT
er%_utiogl reﬂue_?rt] on the read1ing Eg;eéf?cf;ﬁtgs/disable _EN
unction block with communication
intervals. 4NET_ ERR[" RD _ERR ‘ FILT_VAL - FILT
Slot location number of master | NO Error data display Filter constant specifica: | _VAL
communication module tion
- - ST_ STAT |- RD_STAT AVG_EN  AVG
Address ofremote station | NO Eror code display at  Average processing
oceurring error enable/disable specification |
- 0 9BASE ACT [ RO_ACT AVGZSE AVG
Base location number of AD Normal channel operation ~ Average processing —SEL
convercinn madiile diplav numbertime specific ation |
B 0 |SLOT DATA[ AD_DATA M_TIME -] NUM
Slot location number of AD AID conversion value Number/time constant ~ § _TIME
conversion module specification
o AD_CH "] CH
Available channel enable
L necification.
LT GE
EN ENO EN ENO
LT
= {AD_DATA[0—{IN1  OUT[~%Q0.1.0 AD_DATALO—IN1  ouT EN  ENO
] The digital value less i
- 80002 en o0 6 el 0 gooo—{ N2 AD_DATALO—{IN1  OUT [-%Q0.1.;
] The digital value more
than or same, and
- 10000 =] IN2 less than 10000 or same
turns %Q0.1.1 on.
GE
EN ENO
LT
- | AD_DATALO —{ N1 ouT EN ENO™
]
- 10000 —jN2 AD_DATA[0|IN1  OUT[- %Q0.1.2
] Lhe digital value more
- than 10000 or same,
- 12000 | IN2 and less than 12000
turns %Q0.1.2 on.
GE
EN ENO
- AD_DATALO N1 OUT [~ %Q0.1.3
j] The digital value more
| than 12000 or same
12000 ~]IN2 turns %Q0.1.3 on.
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5) Input/output variables used on the programming

Variable Name Var Kind Data  Tvoe (AT Address) (Initid Vaue)
AD_CH © VAR : ARRAY [0.3]OFBOOL  : = {0,0,0,0}
AD_DATA © VAR : ARRAY [0.3] OF INT
AD_INI :VAR . FB Instance
AD_RD VAR . FB Instance
AVG_EN © VAR : ARRAY [0.3] OF BOOL : = {1,00,0}
AVG_SEL :VAR : ARRAY [0.3]OFBOOL  :={1,00,0}
DATATYPE : VAR ‘ARRAY [0.3] OF BOOL : = {0,000}
FILT EN 'VAR : ARRAY[0..3 OF BOOL : = {0,0,0,0}
FILT_VAL © VAR : ARRAY [0.3] OF USINT :={0,0,0,0}
INI_ACT :VAR . ARRAY [0..3] OF BOOL
INI_ERR :VAR : BOOL
INI_STAT . VAR » USINT
NUM_TIME VAR : ARRAY [0.3] OF UINT  : = {1000,0,0,0}
RD_STAT . VAR : ARRAY [0.3] OF BOOL
RD_ERR :VAR : BOOL
RD_STAT © VAR - USINT
READY © VAR : BOOL
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Chapter6. BUFFER MEMORY CONFIGURATION AND FUNCTION

The AID conversion module has a buffer memory for communication of data with the PLC CPU.

| 61 BufferMemory Configuration

6.1.1 G3F-AD4A buffer memory

Address Descriptions Detail descriptions Non-initialization Remark
(Decimal)
0. Available channel specification Bit on(1):Channel enable, Bit off(0):Channel disable No allowance for use
_— . . Set the data output type to
1. Data output type specification Biton(1): -8192 to 8191, Bitoff(0):-192 to 16191
-192 to 16191

2. Filter processing specification Bit on(1):Filter processing, Bit off(0):Sampling processing Process by sampling
3. Filter constant setting to channel 0,1,2,3
4. Filter constant setting to channel 4,5,6,7 .

Setting range:1 to 99 Set the filter constant to "1"
5. Filter constant setting to channel 8,910,11
6. Filter constant setting to channel 12,13,14,15
7. Average processing specification Bit on(1):Average processing, Bitoff(0):Sampling processing Process by sampling Read/write
8. Time/number average specification Bit on(1):Time average, Bit off(0):Number average Specify to number average
9. Average time/number setting to channel 0, 1, 2, 3
10. Average time/number setting to channel 4, 5, 6, 7 Setting range

_ _ Time average: 96 to 12,000(ms) Set to the constant"96"

11. Average time/number setting to channel 8, 9, 10, 11 Number average: 2 to 4,000(coun)
12. Average time/number setting to channel 12, 13, 14, 15

Bit on(1):Change the buffer address 0 to 12 into
1 St dat i new specification value N icat

. et data specification lon-specification
P Bit off(0):Remain the bufferof address 0 to 12 in the P

previous  value
14. AID Conversion value to channel 0
15. AID Conversion value to channel 1
16. AID Conversion value to channel 2
17. AID Conversion value to channel 3
18. AID Conversion value to channel 4
19. AID Conversion value to channel 5
20. AID Conversion value to channelé
21. AID Conversion value to channel 7
22. AID Conversion value to channel 8
23. AID Conversion value to channel 9
24 AID Conversion value to channel 10 Readonly enable
25. AID Conversion value to channel 11
26. AID Conversion value to chamel 12
27. AID Conversion value to channel 13
28. AID Conversion value to channel 14
29. AID Conversion value to channel 15
30. Channel operation data Biton(1):Operation, Bit off(0):Operation stop Operation stop
31 Error code to channel 0, 1, 2, 3
32 Error code to channel 4, 5, 6, 7 0 + Normal operation

16 Filter constant setting range exceeding
33. Error code to channel 8, 9, 10, 11 . . ! ]

17:: Average number/time constant setting range exceeding

34. Error code to channel 12, 13, 14, 15
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6.1.2 G3F-AD4B buffer memory
Add_ress Descriptions Detail descriptions Non-initialization Remark
(Decimal)
0. Available channel specification Bit on(1):Channel enable, Bit off(0):Channel disable No allowance for use
1. Input used specification Bit on(1):voltage input, Bit off(0):current input Set to the current input
2. Data output type specification Biton(1):-8000 to 8000, Bit off(0):0 to 16000 Set the data output type to 0
to 16000
3. Filter processing specification Bit on(1):Filter processing, Bit off(0):Sampling processing Process by sampling
4. Filter constant setting to channel 0
5. Filter constant setting to channel 1
6. Filter constant setting to channel 2
7. Filter constant setting to channel 3
8. Filter constant setting to channel 4
9. Filter constant setting to channel 5
10. Filter constant setting to channel 6
11. Filter constant setting to channel 7
Setting range:1 to 99 Set the filter constant to "1"
12. Filter constant setting to channel 8
13. Filter constant setting to channel 9
14. Filter constant setting to channel 10
15. Filter constant setting to channel 11
16. Filter constant setting to channel 12
17. Filter constant setting to channel 13
18. Filter constant setting to channel 14
19. Filter constant setting to channel 15
20. Average processing specification Bit on(1):Average processing, Bit off(0):Sampling processing Process by sampling Read/write
21. Time/number average specification Bit on(1):Time average, Bt off(0):Number average Specify to number average
22. Average time/number setting to channel 0
23. Average time/number setting to channel 1
24. Average time/number setting to channel 2
25. Average time/number setting to channel 3
26. Average time/number setting to channel 4
217. Average time/number setting to channel 5
28. Average time/number setting to channel 6
29. Average time/number setting to channel 7 Setting range
Time average: 96 to 12,000(ms) Set to the constant"96"
30. Average time/number setting to channel 8 Number average: 2 to 4,000(coun)
31. Average time/number setting to channel 9
32. Average time/number setting to channel 10
33. Average time/number setting to channel 11
34. Average time/number setting to channel 12
35. Average time/number setting to channel 13
36. Average time/number setting to channel 14
37. Average time/number setting to channel 15
““0” Bit on(1):Change the bufferaddress 0 to 37 into
38. Set data specification new specication value Non-specification
“0” Bit off(0):Remain the bufferof address 0 to 37in the
previous value
39. A/D Conversion value to channel 0
40. A/D Conversion value to channel 1
41. A/D Conversion value to channel 2
42. A/D Conversion value to channel 3
Read only enable
43. A/D Conversion value to channel 4
44. A/D Conversion value to channel 5
45. A/D Conversion value to channel 6
46. A/D Conversion value to channel 7
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Address Descriptions Detail descriptions Non-initialization
(Decimal)

47. A/D Conversion value to channel 8

48. A/D Conversion value to channel 9

49. AID Conversion value to channel 10

50. AID Conversion value to channel 11

51. AID Conversion value to channel 12

52. AID Conversion value to channel 13

53. AID Conversion value to channel 14

54. AID Conversion value to channel 15

55. Channel operation data Biton(1):Operation, Bit off(0):Operation stop Operation stop

56. Error code to channel 0

57. Error code to channel 1

58. Error code to channel 2

59. Error code to channel 3

60. Error code to channel 4

61. Error code to channel 5

62. Error code to channel 6

63. Error code to channel 7 0 :Normal operation

16 : Filter constant setting range exceeding

64. Error code to channel 8 17 : Average number/time constant setting range exceeding

65. Error code to channel 9

66. Error code to channel 10

67. Error code to channel 11

68. Error code to channel 12

69. Error code to channel 13

70. Error code to channel 14

71. Error code to channel 15

Remark

Read only enable
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6.1.3 G4F-AD2A buffer memory

Address . ] . L
. Descriptions Detail descriptions Non-initialization Remark
(Decimal)
ieble channel specifcati Biton(I): Channel enable i ‘
0. Available channel specification Bitoff(0): Channel disable No allowance for use
L Biton(1): -8192 to 8191 Setthe data output type to -192
1. Data output type specification )
Bitoff(0): -192 to 16191 to 16191
) . L Biton(1): Filter processing -
2. Filter processing specification . X X process by sampling
Bitoff(0): Sampling processing
3. Filter constant setting to channel 0
4. Filter constant setting to channel 1
Settingrange : 1 to 99 Setthe filter constant to "1"
5 Filter constant setting to channel 2
6. Filter constant setting to channel 3
Biton(1) : Average processin )
7. Average processing specification ) M) g y ) 9 Process by sampling Read/Write enable
Bit off( 0): Sampling processing
] o Biton(1): Time average ]
8. Time/Number average specification § Specifyto number average
Bit off(0) : Number average
9. Average time/number setting to channel 0
10 Average time/number setting to channel 1 Settingrange
Tme average: 40to 20,000(ms) Setto the constant "40"
11. Average time/number setting to channel 2 umber average: 2 to 4,000 (count)
12. Average time/number setting to channel 3
Bton(1):Change the bufferof address
T 0to 12 -
13. Set data specification . . Non-specification
Bit off(0):Remain the bufferof address
0to 12 in the precious value
14. A/D Conversion value to channel 0
15. AID Conversion value to channel 1
16. AID Conversion value to channel 2
17 A/D Conversion value to channel 3
. Biton(1): Operation .
18.  Channel operation data i th: Cp ) Operation stop Read only enable
Bit off(0) : Operation stop
19. Error code to channel 0
0 : Normaloperation
20 Error code to channel 1 16: Fiter constant setting range
exceeding
21. Error code to channel 2 17: Averagenumber/time constant
setting range exceeding
22. Error code to channel 3

6-4




Chapter 6. BUFFER MEMORY CONFIGURATION AND FUNCTION

62 BufferMemory Functions

Each address of buffer memory has been occupied by one word, and it is displayed as 16 Bit

Each address is composed of 16 Bit, and each Bit can be executed by specifying Bit on to 1 or Bit off to 0

6.2.1 Available Channel Specification Area (G3FAD4A,G3FAD4B: address 0, G4F-AD2A: address 0)

1) AID conversion enable/ disable can be specified for every channel.
2) Banning disabled channel conversion tums the sampling period short

3) If enable channel isn't specified, every channel comes to be disabled
4) AID conversion enable/disable is like this as follows.

(1) G3F-AD4A, G3FAD4B
Bit15 Biti4 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bit1 Bit0
o = el ) = =4 o < ~ © [rel ~ o o~ ~— o
., | T ]2 21 2] g ¢z 22 - R 2|2 2 2
Address “0 S 5| & s| s|s| s8]l 8| &8|&8|] &8 & §| & s | S
S S | & s | s |16 ]S S | & | © S| & S| & S S
. >y
Channel enable/disable specification [Bit Off(0): Conversion disable, Bit On(1): Conversion enable]
(2) G4F-AD2A

Bit15 Bit14 Bit13 Bit12 Bit 11

Bit10  Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Btz Bit1 BitQ
Address “0” | I —

7 <

lgnored

Channel enable/disable specificatior
[Bit Off(0): Conversion disable, Bit On(1): Conversion enable]

6.2.2 InputUsed Type Specification Area (G3F-AD4B: address 1)

1) Input used type can be specified for every channel only the G3FAD4B
2) Input used type(currentivoltage) specification is like this as follows.

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8

Bit3

Address “1” K3

Channel 15
Channel 14
Channel 13
Channel 12

Channel 7 |2
5
Channel 6 | 2
[«}

Channel 11
Channel 10

Channel 4 |2
F-N

Channel 9
Channel
Channel 2 |2

N

Channel 3

r

\ [Channel 0 g

Input used type specification [Bit Off(0): current input, Bit On(1): voltage input]
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6.2.3 Data Output Type Specification Area (G3FAD4A: address 1, GAF-AD2A: aldress 1, G3FAD4B:address?)

1) Digital data output type from analog input can be specified for every channel.

2) If output data type isntt specified, every channel will be set to the range of -192 to 19161 for the G3F-AD4A
and the G4~ AD2A, and set to the range of 0 to 16000 for the G3~AD4B.
3) Data output type specification is like this as follows.

(1) G3F — AD4A, G3F-AD4B

Bit15 Biti4 Bit13 Bit12 Bit11 Bit10

Bit9  Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2  Bit1 Bit0
Address “1” bl IR B N = U O i A e i B SN N (Rl Bl
S S S S S| 5 &) S | O S S S S| & S S
Address “2” R ,
Output data type specification
G3F-AD4A : [Bit Off(0): -192~16191, Bit On(1): -8192~8191]
G3F-AD4B : [Bit Off(0): 0~16000, Bit On(L): -8000~8000]
(2) G4F — AD2A
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitQ
NI e | — | — | — | — | — | —| —|—|—|—]—|—| 2| ¢ g g
S|&5|6 |6
. Vs J AN J
Ignored

Output data type specification
[Bit Off(0) : -192~16191, Bit On(1) : -8192~8191]

6.2.4 Filter Processing Enable/Disable Specification Area (G3FAD4A: address2,G4FAD2A: address 2

G3FAD4B:address3)

1) Filter processing enable/disable can be specified to 4 channels of the K7F-AD4A, 1 channel of the K4F -AD2A and
the G3F-AD4B.

2) When fitter processing isn't specified, sampling processes every channel.
3) Filter processing specification is as follows.

(1) G3F-AD4A

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 BitS Bit4

Bit3 Btz Bit1 Bit0
T w2 |28 |Cw
— —_ —_— J— —_— P S — — — — — s L =
Address“2” K3 sd&|sx|sd|se
5|5 S |G
AN J AN J
WV

Ignored Filter processing specification

[Bit Off(0) : Sampling processing, Bit On(1) :Filter processing]
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A) 4bits are available, and 1 bit for filter processing is performed for continuous 4 channels in block.
Bit 0: Filter processing enable/disable to channel 0,1,2,3 is specified in block.
Bit 1: Filter processing enable/disable to channel 4,5,6,7 is specified in block.
Bit 2 Filter processing enable/disable to channel 8,9,10,11 is specified in block.
Bit 3: Fitter processing enable/disable to channel 12,13,14,15 is specified in block
B) Filter processing enable/disable to 4 channel in a bit shouldn’t be specified by channel.

(Ex. Filter processing to channel 0 and sampling processing to channel 1 shouldn't be specified.)

(2) G3F-AD4B

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8

Bit7 Bit6  Bit5 Bit4 Bit3 Bit2 Bit1  Bit0
Cel = el ™ = =4 o < ~ © w ~ o o~ -~ o
] @ = @ @ © ] ] ] T T @ © @ ] ]
e | = = = s S| £ S s | £ S = S s | £ S =
s s | 8|l 2|l 8l &g1&8|l=s|l=s|l&sglB2)1E8|l2|l 8|18 s&]| =
Address “3 S S S S S S S S S [} S [ S S S S
- J
Filter processing specification
[Bit Off(0) : Sampling processing, Bit On(1) :Filter processing]
(3) G4F-AD2A
Bit15 Bit14 Bit13 Bit12 Bitt1 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4d  Bit3 Bit2 Bit1 Bit0

o [a] = =

wwps —_——_ -l =] -] - === =] =] =] 2] s | 2

Address “2 L = s | 5| 5

S S S &)

A J AN J

Ignored Fitter processing specification

[Bit Off(0) : Sampling processing, Bit On(1) :Filter processing]
6.2.5 Filter Constant Setting Area (G3~AD4A G4F-AD2A: address 3 to 6, G3FAD4B: address 4to 19)

1) Filter constant setting can be specified to 4 channels of the G3F-AD4A, 1 channel of the G4F-AD2A and the
G3F-AD4B.

2) Filter constant setting range is 1 to 99.

3) When setting value is out of the range, error code number 16 is written to buffer memory address
31 to 34(of the G3F-AD4A) and the previous data remain as A/D conversion value.

4) When fitter constant isn't set, filter constant will be set to 1.

5) Filter constant setting is as follows.

Address Fitter constant setting to each channel
G3F-AD4A G4F-AD2A
address 3| Filter constant setting in block to channel 0, 1, 2, 3 Fitter constant setting to channel 0.
address 4| Filter constant setting in block to channel 4, 5, 6, 7 Filter constant setting to channel 1
address 5| Filter constant setting in block to channel 8, 9, 10, 11 Filter constant setting to channel 2
address 6| Filter constant setting in block to channel 12, 13, 14, 15 Filter constant setting to channel 3.
Remark

Before average numberftime constant value is set, average processing enable/disable specifying
and numberftime average processing setting have to be set.
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6.2.6 Average Processing Enable/ Disable Specification Area (G3F-AD4A: address7, G4F-AD2A :address 7, G3F
-AD4B : address 20)

1) Average processing enable/disable can be specified to 4 channels of the G3F-AD4A, 1 channel of the G4F-AD2A
and 1 channel of the G3F-AD4B

2) When average processing isn't specified, every channel get processed by sampling.
3) Average processing specification is as follows.

(1) G3F-AD4A

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9

Bit8  Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1  Bit0

Twif- (2|2

PUCICSa e | — | | | | T T T §Z§£ Eégé’
S [ (&} (&)

« J \ Vv J

B

Ignored

Average processing specification

[Bit Off(0) : Sampling processing,
Bit On(1) :Average processing]

A) 4hits are available, and 1 bit for average processing is performed for continuous 4 channels in block.
Bit 0: Average processing enable/disable to channel 0,1,2,3 is specified in block.
Bit 1: Average processing enable/disable to channel 4,5,6,7 is specified in block.
Bit 2: Average processing enable/disable to channel 8,9,10,11 is specified in block.
Bit 3: Average processing enablefdisable to channel 12,13,14,15 is specified in block.
) Average processing enable/disable to 4 channel in a bit should nat be specified in block.

(Ex. Average processing to channel 0 and sampling processing to channel should not be specified.)

(2) G3F-AD3B

Address “20”

(3) G4

Address “7” 4

Bit15 Biti4 Bit13 Bit12 Bit11 Bit10

Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
e = 2 o = = o < ~ © o - el o~ — o
S =] (&} (] &) S S S S S ] &) S (] S S
. >
Filter processing specification
[Bit Off (0): Sampling processing, Bit On (1) Average processing]
-AD2A
Bit15 Bit14 Bit13 Bit12 Bitt1 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
@ [aN] ha =
S S S S
AN J AN J

Ignored

Filtter processing specification

[Bit Off (0): Sampling processing,
Bit On (1): Average processing]
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6.2.7 Number / Time Average Processing Setting Area (G3F-AD4AG4F-AD2A: address 8, G3RAD4B: address 21)

1) It depends on A/D conversion module channel whether average processing is followed to time or number.
(G3F-AD4A for 4 channel in block, G4FAD2A/G3FAD4B for ev ery channel)

2) No specification of numberftime average processing leads to number average processing.
3) Numberftime average processing is as follows.

(1) G3F — AD4A

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8  Bit7

Bit6 Bit5 Bit4 Bit3  Bit2 Bit1  Bit0
St e | — | — | — | — | — | —

ko] @ @ ©
82 e |l S~ | ™
saler |83 |S
S N|cS e | = =
[SCEREN (] O [&]
C J \ J
'

Ignored Numberftime average processing specification

[Bit Off(0) : Number average processing,
Bit On(1) :Time average processing]

A) 4 bits are available, and 1 bit for number/time average processing setting is performed for continuous 4
channels in block.

Bit 0: Number/time average processing to channel 0,1,2,3 is specified in block.

Bit 1: Numberftime average processing to channel 45,6,7 is specified in block.

Bit 2 : Numbertime average processing to channel 8,9,10,11 is specified in block.

Bit 3: Numberftime average processing to channel 12,13,14,15 is specified in block.
B) Numberftime average processing to 4 channel in a bit should not be specified in block.

(Ex. Number average processing to channel 0 and time average processing to channel should not be
specified.)

(2) G3F-AD4B

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10

Bit9 Bit8 Bit7 Bit6 Bit5 Bitd Bit3 Bit2  Bit1 Bit0

ciyqn gl egfg|jg|le|le|leg|leje|le|le|le|le]|l ]|

Address “21”  RJEES sl s E| E|E| 5| 5| 8|s8|s5|s|58|8| 5| 5

S 5|16 s| &1 6] S S | & | © S | o S | & S S

A >y
Numberftime average processing specification
[Bit Off(0) : Number average processing, Bit On(1) :Time average processing]
(3) G4F — AD2A
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit0

Address“8”  ICJ IR T I R B N

Channel 1 %

Channel 3
Channel 2

J

-,

Ignored Numberftime average processing specification

[Bit Off(0) : Number average processing,
Bit On(1) :Time average processing]

Before number fime average processing is set, average processing enable/disable has to be
specified.
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6.2.8 Average Number / Time Constant Setting Area (G3FAD4A, G4RAD2A : address 9 to 12, G3F-AD4B :
address 22 t0 37)

1) Average number/time constant setting range is as follows.

(1) Average number setting range: 2 to 4000 (count).

(2) Average time setting range: G3F-AD4A, G3F-AD4B (96 to 12000 ms), G4F-AD2A (40 to 20000ms)

2) When setting value is out of the range, error code number 17 is written to buffer memory address 31 to
34 and the previous data remain as A/D conversion value.

3) When average numberftime constant isn't set G3F-AD4A/G3F-AD4B of 96 and G4F-AD2A of 40 will
be set

4) Average numberftime constant setting is as follows.

s Average number/time constant setting to each channel
G3F — AD4A G4F— AD2A
address 9 Average numberfime constant setting in block to Average numberftime constant setting
channel 0, 1, 2,3, channel 0.
address 10 Average numberftime constant setting in block to Average numberfime constant setting
channel 4,5, 6, 7 channel 1
addess 11 Average numberfime constant setting in block to Average numberftime constant setting
channel 8, 9, 10, 11 channel 2
addess 12 Average numberfime constant setting in block to Average numberftime constant setting
channel 12, 13, 14, 15 channel 3.

Before average numberftime constant value is set, average processing enable/disable
Specifying and numberfime average processing setting have to be set.

6.2.9 SET Data Specification Area (G3F-AD4A/GAR-AD2A: address 13 G3F-AD4B: address 38)

1) When specified bit of each channel isn't turned on in the SET data specification area(address 13), A/D

conversion isn't executed by A/D conversion module's data which users specified address 0 to 12 and the
previous data remains. (G3F-AD4A, G4F-AD2A)

2) SET data is specified as follows.
(1) G3F—AD4A

==

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8 Bit3

Channel 15

Channel 14

Channel 13
Channel 7 %

Channel 12
Channel 11
Channel 10

Channel 8
Channel 6 |2
[«]

Channel 4 |2
g

Channel 2 |2
N

Channel 3

,

~ |Channel 0 %’-

SET data specification [Bit Off(0) : Disable, Bit On(1) : Enable]
(2) GAF — AD2A

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bit8  Bit7

Bit6  Bit5 Bit4 Bit3  Bit2

Bit1 Bit0
Address “13” °

|
|
|
|
l
3

Channel

Channel 2
Channel 1
Channel 0

\

Ignored SET data specification

[Bit Off (0): Disable, Bit On(1) :Enable]
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(3) G3RAD4B

Bit15  Bitl4  Bit13  Bitl2 Bitll  Bit10  Bit9 Bit8  Bit7 Bit6 Bit5 Bit4 Bit3

Bit2 Bitl Bit0
Address*“38” - - - - - - - - - - - - - - - § 9
\/ H,_/
Ignored

SET data specification
[Bit Off (0): Disable, Bit On(l) :Enable]

6.2.10 Digital Output Area (G3F-AD4A : address 14 to 29, G4RAD2A : address 14 to 17, G3F-AD4B : address 39
to 54)

1) Digital output value to analog input value through terminals is stored in this area.
2) When error occurs, the previous digital value remains.

6.2.11 Channel Operation Data Storage Area (G3F-AD4A : address 30, GAF-AD2A : address 18 G3F-AD4B :
address 55)

Channel operation data is stored in this area.

(1) G3F— AD4A, G3RAD4B

Bit15 Bit14 Bit13 Bit12 Bit11 Bit10

Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1  Bit0
Address “30” et |lglfS8le]el~]ofo | > oo —]o
e | Z E 2 =0 = T B I 2 2 2 2|2 Tl
= = = = = = = = = = = = = = = =
I [ © o [ [ < [ [ < < < [ o o I
= <~ = < <~ <~ = = <~ = = = <~ <~ = =
« ) (&) (@] (& O O (&) (&) (&} (&) (&) (&) (&) (@) (&) (&) (&)
Address “55
(. v
(2) G4F — AD2A
Bit15 Bit14 Bit13 Bit12 Bitt1 Bit10 Bit9 Bit8 Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
ol [ =) 2
I 3 — — —_— —_ — — _ _ @ @ [ [}
Address “18 . = s S =
s s | = | =
S S S S
“ J AN 7

lgnored Channel operation data

[Bit Off(0) :Stop, Bit On(1) :Normal]

6.2.12 Error Code Display Area (G3FAD4A : address 31 to 34, G4F-AD2A : address 19 to 22, G3RAD4B :
address 56 to 71)

1) Error code is as follows.

Error code Descriptions Remarks
16 Fitter constant setting range exceeding RUN LED flickering(per 0.6sec)
17 Average numberfime setting range exceeding RUN LED flickering(per 0.6sec)
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2) When two types of error have occurred simultaneously, 17 and 16 are displayed in the order.
3) Error code display channel of each address is as follows.

G3F-AD4A GAF-AD2A
Address Specified channel Address Specified channel
3l error code display to channel 0, 1, 2, 3 19 error code display to channel 0
2 error code display to channel 4,5, 6, 7 20 error code display to channel 1
33 error code display to channel 8, 9, 10, 11 21 error code display to channel 2
34 error code display to channel 12, 13, 14, 15 22 error code display to channel 3
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Chapter 7. SPECIAL MODULE COMMAND (BUFFER MEMORY READ/ WRITE)

AD conversion module occupies 16 I/O points.

| 7.1 Local Command

7.1.1 Buffer Memory Read - GET, GETP

<Format> GET command
| execution condition

| II [GErnanDnS

Symbol Descriptions Device used
nl Slot number assigned to special module Integer
i First address of the bu.ffer memory of special eger
module from which data are read
D First address of device which will siore read data. M, P, K LT,C,D,#D
n3 Number of words of data read Integer

< Distinction of GET and GETP>

GET: Continuously executes read while the read signal is on ( _H )
GETP: Execute read byrising edge on the read signal ( _f )

ex 1) AID conversion module is mounted on the slot 3 of base, and data from the buffer memory address 14 and
15 is read to the CPU D14 and D15. ( () : Buffer memory address of the G3FAD4B )
Buffer memory of

(address) D area of CPU module AD conversion module (address)
D13 13(38)
D14 A/D conversion value Ch 0 b E— A/D conversion value Ch 0 14(39)
D15 A/D conversion value Ch 1 — A/D conversion value Ch 1 15(40)
D16 16(41)
D17 17(42)

<GET> H GET 00003 00014 DO0014 00002
execution condition
for GET
|| [ D MO0000 J—
execution condition
for GETP

<GETP>

MO00O0
—{ H GETP 00003 00014 DO0014 00002 ]—

7-1



Chapter 7. SPECIAL MODULE COMMAND (BUFFER MEMORY READMRITE)

7.1.2 Buffer Memory Write- PUT, PUTP

<Format> PUT command
execution condition
| | | [
| 11 L PUT nl n2 S n3
Symbol Desaiptions Device used
nl Slot number assigned to special module Integer

First address of the buffer memory of special module to
n2 Integer

which data will be written.

D First address of device which will store write data. M,P,K,L, T,C,D,#D
n3 Number of words of data that will be written Integer
<Distinction of PUT and PUTP>
PUT : Continuously executes write while the write signal is on. ~ ( }

PUTP : Execute write by switching on the write signal. ( f )

ex1) AID conversion module is mounted on the slot 6 of base, and data from the CPU D50 and D51 is written

to the buffer memory address 3, and 4.( () : Buffer memory address of the G3F-AD4B )

Buffer memory of

address) D area of CPU module AD conversion module (address)

D48 1)
D49 20
D50 Data 1 ——» Filter constant 3@
D51 Data 2 —> Filter constant 45)
D52 5(6)

<PUT> —{ H PUT 00006 00003 DOOS0 00002 ]—

execution condition
for PUT

3

|| [ D  MO000
execution condition
for PUTP

MO0000
—{ H PUTP 00006 00003 DO0050 00002

<PUTP>

e
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7.2 Remote Command

721 BufferMemory Read- RGET

<Format> RGET command
| execution condition r
| | | | REGT Sl St D S n
Symbol Descriptions Device used
Upper(AB): the code value of A/D Conversion module
G3F-AD4A: 00h, G3F-AD4B: 0Ah
I AB | CD G4F-AD2A: 8bh
Sl L Integer
upper lower Lower (CD): the slot number of communication module
(8 bi (8 bif of the master station.
Setting range: 0 to 7
Upper (EF): Slot number of AID conversion module of
remote station.
St | EF | GH Setting rar?ge:. Oto31 . Integer
upper  lower Lower(GH): communication module station number of
(8 bit) (8 bit) remote.
Setting range: 0 to 63
D First address of device which stores read data. M, P, K, L T,C,D,#D
S First address of special module which will store read data. Integer
n Number of words of data read Integer, D
SS Condition data display area of link M, P, K, L T,C,D,#D
REMARK
To read buffer memory data of AID conversion module with RGET command, configure the
program so that execution condition of low(0) will be changed into high(1) at rising edge
( — ) - Or not, buffer memory data of A/D conversion module wont be read.

<ex>

Slot 4

[configuration]

G- K7R | G3H[ G3-|G3Q |G3Q | GaL-
PA2A 30AS D24A D22M RY4P RY4A FUEA
Slot 1

GIB- G- G3I - GpF-
PA2A RHEA AIA AD4B

[Buffer memory read] Remote Station No.11 (0Bh)

1) Read buffer memory address 39 to 54(16 Words) which A/D conversion value is stored.

2) Store read data to the next DO300

3) Store information on the status of communication to D001

[Program]

11
RGET command execution condition

[RGET hOAG4 h010B DO300 00039 00016

7-3
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7.2.2 Buffer Memory Write —RPUT

<Format> RPUT command
| execution condition r
| I L RPUT SI St S D n S

Symbol Descriptions Device used
Upper(AB): the code vale of A/Conversion module
IEEI G3F-AD4A: 00h, G3FAD4B: 0Ah
| G4F-AD2A: 80h
S upper lower Integer

Lower (CD): the slot number of communication module
of the master station.
setting range: Oto 7

(8 bit) (8 bit)

Upper(EF): Slot number of A/ID conversion module of

remote station.
IEE setting range: 0 to 31

St Integer

upper lower Lower (GH): communication module number of remote P

(8 bit) (8 bit) siafon

setting range :0 to 63
S First address of device which stores write data. M,P,K, L, T,C,D,#D
D First address of special module which will write data. Integer
n Number of words of data write. Integer, D
SS Condition data display area of link M,P,K, L, T,C,D,#D
REMARK

To write on buffer memory data of A/D conversion module with RPUT command, configuration the
program  so that execution condition of low(0) will be changed into high(l) at rising edge
( —= ). Or nat, buffer memory data of AID conversion module wont be updated

<ex> ) Slot4
[configuration]

GV K7P- G3H  G3l-| G3Q GB%A G4l
PAIA  30AS D2#A D23A RY4A RYZ2A FU

Slot 1

GW§- G3Lj G3l-| G3F
HAIA RBEA D2fA AD4B

[Buffer memory write] Remote station No.11 (0Bh)
1) Data on D100 to D138(39 words) of the CPU module device
2) is written onto buffer memory address 0 to 38 of AID conversion module
3) and store information on the statues of communication to DO0CO.

[program]

RPUT command
execution condition

‘ H [RPUT hOAO4 hO10B D000 00000 00039 DO0OC]
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Chapter 8. MK PROGRAMMING

8.1 Basic Programming

- This shows the method of operation condition setting for buffer memory in the A/D conversion module.
- The AID conversion module is mounted on the slot 2.
- AID conversion module occupies 16 I/O poaints.

8.1.1 G3F-AD4A The
Sot gy Setng o
- address  data.  towrite
b 44 | -
0 —E|X€c!mion CPUT 00002 1§ 00000 | o {00001 mmfggf‘ﬂ‘;')spec'"ca“on
condition ; UQ?%Z| i

Data output type specification

I i —| (Used channel is specified by
———— PUT 00002 §: 00001 Of@O_O 00001 ] “0”:-192 ~ 16191)

B decimal

- [ PUT 00002 {i00002 i} h0O03 | $00001 i Eﬂf&fﬁ’égﬁgﬁs'”g enablefdisable

| (Filter enable : channel 0,3,4)

. —— PUT {00002 00003 ii 00010 i {0000t ] Filter constant setting
(Filter constant of channel 0,3 : 10)

L r Filter constant setting
PUT ;00002 ; ; 00004 500050 000011 (Filter constant of channel 4 : 50)

"| Average processing enable/disable
specification

I ————{ PUT } 00002 {} 00007 hOOOQ 00001: 1 (Average processing enable of
H channel 0,3,12)

Number/time average processing
| specification
L PUT § 00002 ;i 00008 {i hOOO1} ;000011 (Channel0, 3: time average

_{ Channel 12 : number average)

Number/time average processing

L Constant setting of channel 0 to 3
{ PUT £ 00002 |} 00009 {: 00960 : {00001{}~ (Time average processing constant

_{ ofchannel 0 and 3 : 960 ms)

Number/time average processing

F e PUT ¢ 00002 | ¢ 00012 E 00100 § i 00001: 3 Constant setting of channel 12 to 15
(Number  average processing

L ~ constant of channel 12 : 100 count)

. ficati
- —————pur fooo0e oo || ot | 0000t ] e ol
r ) No. of
Device words -
L t0+store tovxrite
| (o joome | tone 0T (G 1 oo aperesd
Execution _| 29to D0114 ~ D0129)
I condition
Channel operation data read
F { GET {00002 ;:00030 {:DO130 | | 00001 (Channel in operation will be
read)
Error code read
B { GET {00002 ;:00031 i :DO131{ : 00004 }- Channel 0 ~ 3 : read to D131
Channel 4 ~ 7 : read to D132
L 71( Channel 8 ~ 11 : read to D133
hannel 12 ~ 15 : read to D134
128 { END 1+
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8.12 G4F-AD2A
The
Buffer number
Slot memory  Setting ofword
s No. address data, ., _iqurite
AR I
0 I I fPUT 00002 ; {00000 {hOOOF ; {00001; ] Available channel specification
| Execution condition hexa | (channel 0,1,2,3)
decimal
| _| Data output type specification
—{PUT 00002 ; :00001: i 00000 : :00001 (Use channel is specified by “0”
| decimal _| :-192~16191)
- —{PuT 00002 i 100002 {h0009 i {00001: —{ Filter processing enable specification
(Channel 0 and 3)
| _| Filter constant setting
T 00002 ; ;00003 ;00010 ; : 00001 (Filter constant of channel 0: 10)
Filter constant setting
— —{PUT 00002 ; :00004: : 00050 : :00001: — (Filter constant of channel 3: 50)
- ——————fPUT 100002 00007 :h0006 i {00001 — ’S'\L‘)’eecriaﬁggti%’r?cessmg enablefdisable
| _| (Average ?rocessmg enable of
channel 1 and 2
I —{PUT 00002 ; {00008} :h0002 i :00001: —] Number/time average processing
specification
I~ — (Channel 1: time average
NChalr)m?tI 2:number average).
L —{ Number/time average processing
PUT 00002 ; ;00010 : 00960 ; ;00001 constant setting of channel1
| _| (Time average processing
constant : 960 ms)
= —{PUT 00002 { :00011 ; {00100 ; :00001: —| Number/time average processing
constant setting of channel 2
- — (Number average processing
constant : 100 count)
- L————PuT 100002 | {00013} | hOOOF : {00001; — (Sgﬁgﬁgf"efgef'gca?)“o“
eto the number
- re  ofwords —
| toread _|
| | : A/D conversion value read
91 I feET 00002 ; ;00014 ; :DO114 ¢ :00004; (Data read from addresses 14 ~17 to
| Execution condition _| D114~ D117)
Channel operation data read
— —{GET 00002 ; :00018: :D0118 : :00001: — (Channelin operation will be read)
rror code read
- —————f6ET 00002 ;00019 iD0119 | (00004}  (ShannelO: readto D19
| _| | Channel 2 : read to D121
Channel 3 : read to D122
128 TEND
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8.2 Application Programming

8.2.1 Programming for Distinction of A/D Conversion Value.

1) System Configuration
GM3- [ K7P- [G3F - [G3Q-
PA1A | 30AS | AD4A |RY4

2) Initial Settings

Buffer
No ltem Initial settin: The value of Remark
' L MEMOY  words to write
address
1 Available channel Channel 0,2,4 0 h0015 or 00021
2 Data output type -192 ~ 16191 1 h0OOO or 00000
3 Fier processing Channel 0 2 hOOOL or 00001
enable/disable specification
4 Filter constant setting 50 3 h0032 or 00050
5 Average processing Channel 2.4 7 h0003 or 00003 Ch2: bitd On
enable/disable specification Ch4 : bitl On
6 Numberfime average Average number : ch2 8 boo Ch2 : bit0 Off
specification Average time : ch4 o Ch4 : bitl On
7 Numberftime average Average number : 100 9 h0064 or 00100
processing specification Average time : 200ms 10 h00C8 or 00200
8 Analog input Input current i i
(DC —20 ~ 20mA)
Other Set data specification - 13 h0015 or 00021

3) Descriptions of the Program

— o~ —

—_

1) Digital value less than 12000 of channel O tums P0010 on.
2) Digital value more than 13600 of channel 2 tums P0011 on.

3) Digital value 12000 or more and 13600 or less of channel 4 tums P0012 on.
4) Digital value 12800 of channel 4 tums P0013 on.

100in block.

-Inthe Initial setting
1) Atthe partof (3), if channel 0 is enabled to the filter processing, channel 0 to 3 will be enabled to the filter processing in block.
2) Atthe part of (4), if channel O is enabled to the filter constant, channel 0 to 3 will be enabled to the filter constant of 50inblock.
3) Atthe part of (5), if channel2 and 4 are enabled to the average processing, channel 0 to 3 and 4 to 7 will be enabled to the average

processing in block.
4) At the part of (6),if channel 2 is enabled to the number average value of 100, channel 0 to3 will be enabled to the number average value of

5) Atthe part of (7), if channel 4 is enabled to the time average value of 200ms, channel4 to 7 will be enabled to the time average value
0f200ms in block.
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o

82

119

138

162

4) Programming Example

Buffer )
memoy  Setting numser
Slotnumber ~ address  data  Gpords
P0000 ¢ ¢ #

| | fPUT 100000 {00000} :h0015 ;00001; —
— —{PUT 00000 : :00001: :00000: :00001 —
— ———{PuT 00000 ¢ {00002 :h0001 : :00001 —
— —{PUT 00000 : :00003: : 00050 : : 00001 —
~ —{PuUT 00000 : :00007: {h0003 ; :{00001: —
— ———{PuT 00000 : :00008: :h0002 i :00001 —
— —{PUT 00000 : :00009: :00100: :00001 —
— ——{PuUT 00000 ¢ :{00010: : 00200 : ;00001 ]
— —{JT 00000 : :00013: ih0015 i :00001 —
| Device Nun(}berof g

PO001 to store  words to rea
— | [GET 00000} {00014 {0014 00001 —
- ———[GET 00000 § :00016¢ :D0016 :i00001 ]
— Ea——C 00000 ; ;00018% i D0O018 00001 ]
- —6ET 00000 ;i :00031: : DO031 :ip0004 ]

P0010
—F= D0031 00000 |—7—f > 12000 DO0014 ] —+—)
Digital value legs than 12000 of channel 0 turns P0010 on POOLL
— —f—< 13600 DO0016 | -+—)
Digital value more than 13600 of channel 2 turns P0011 on

—t= D0032 00000 ]| ————F—== 12000 DO0018 ] —>6—

P0013
- —— 12800 D0018 ] ——) ——

Digital value 12800 of channel 4 turns P0013 on. P0012
- o>——F>= 13600 DO0018] ) —

Digital value 12000 or more and 13600 or less of channel 4turns P0012 on.

[END]—
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8.2.2 Programming for Display of A/D Conversion Value and Error Code on BCD Display.

(1) System Configuration
/0 Word P0001 Slot 3
No. PO00  ~ P002  P003 P004

GM3- [ K7P - | G3l- |G3Q- |G3Q- |G3F -
PA2A 30AS | D22A  |RY4A RY2A | AD4B

Initial setting (¢} 6% O Channel 0(DC 4~20mA)
0001
AD conversion value storage PD030~P0037 BCD display(Error code)

oo |

AID conversion on BCD

o) 003 PErOlO ~ P0023
Error code on BCD

Digital BCD display
(A/D conversion value)

(@) Initial settings
Enabled channel: channel 0
Time average processing specification:100ms
Data output type setting: 0 to 16000
Analog input: current input( DC 4 to 20 mA)

(3) Descriptions of the program
A/D conversion module is initialized when P000O0 tums on.
A/D conversion value is stored to D39 and error code is stored to D56 when PO001 tumns on.
A/D conversion value is displayed on the digital BCD display when P0002 turns on. (P0030 ~ P0037)
Error code is displayed onthe digital BCD display when PO003 turns on. (P0010 ~ P0023)
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(4) Programming example

P0000
ol | {PUTP 100003 i ;00000 :h0001 { {00001; —| ChannelOenabled
|Initial setting |
- — [PUTP 00003 ; :00001: 00000 :00002: — Inputtype setting to currentinput and
data out type setting to 0 to 16000
— I~ [PUTP 00003 ; {00020; {00001 ; i00002;: — Average processing setting of channel 0
and time average processing of channel 0
- I~ {PUTP ;00003 : ;00022 ;00100 i ;00001{ — Settime average to 100ms of channel 0
— PUTP 100003 ; :00038; {00001 ; {00001: — set data specification of channel 0
P0001
—| I f6ET 00003 00039 DO0039 00001] — Store A/D conversion value on D39
| AID conversion value |
Store command
- ——6ET 00003 00056 DO056 00001] —— Store errorcode of channel O to 3 on D56
Posoz. Convert data of D39 into PO010 to P0023
- | | BBCD  DO0039  POO01 | — onBCD display
A/D conversion value output command
P|000|3 . Convert data of D56 into P0030 to P0037
— | T BED D0056 P003 ] — 1 onBCD disp|ay
| Error code output command |
FEND-| —
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8.2.3 Programming for Loading the A/D ConversionModule on Remote I/O Station.

(1) System Configuration
Slot 0
GM4- | K4P - | GAL- | G4Q- | G4l G4l -
PA1A 15AS | FUEA | RY2A | TR2A | D22A

(2) Initial Settings
Enabled channel: channel 0

Data output range: -192 to 16191

Remote
Station No. “1”
GM4 - GAL- | G4F -
PA2A | RBEA AD2A

Time average processing specification: channel 0(Set value :1000ms)

(3) Descriptions of the Program
Digital value less than 8000 of channel 0 tums P0010 on.
Digital value 8000 or more and 10000 or less of channel 0 tums P0011 on.
Digital value 10000 or more and 12000 or less of channel 0 tums P0012 on.
Digital value more than 12000 of channel 0 tums P0013 on.
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4) Programming Example

P0020
ot— | FMOYP 00001 D000 ] — —
Initial setting command Specify channel 0 to enable channel
MOV 00000 DO0001 ] Fhecommunication infornation
The slot number of A/D conversion module . . . .
: The fird address of device which stores data to write
Code number of an v / Wiite the value stored
UT  h80d iD0000  0000Q, 00002 MOQO ] ~— ©On DO and D1 onlo the
The slot number of loading communication—="" /V ' A Ly address 0 a';d 1 /Of buffer
module of the master station The first address of buffer  Number of words data to wrg Memory of A/D conversion
The staion number of communication module ~Memory on which data of AID module on the slot 0" of the
P0020 which a remote I/0 station has been mounted  conversion module s written rente stationNo. “17.

— | FMeVP 0000 DOOOT |  —

Specify average processing to channel 0
FMOYP 00001  DO008 ]
Specify time average to channel 0
fMOVP 01000 DO0009 ] —
Set time average to 1000ms

UT h8000 h00O01 DO007 00007 00003 MOO1] —

Write the value stored on D7, D8 and D9 onto the address 7, 8, and 9 of buffer memory

of A/D conversion module on the slot "0" of the remote station No. *“1”
P0020
—| i [MOVP 00001  DOO13 | —
Specify SET data to channel 0.

—RPUT  h8000 h0001 DO0013 00013 00001 MO02 ] —
Write the value stored on D13 onto the address 13 of buffer memory of AID

conversion module on the slot "0" of the remote station No. “1”

PO02L  F00S0
— | |——tReET nsooo hooor D010 00014 00001 MOO3]  ——

Read the A/D conversion value of channel 0 on the address 14 of buffer memory AID
conversion module on the slot "0" of the remote stationNo. “1”* onto D100.
P0010
——f<  D0100 08000 | )
Digital value less than 8000 of channel 0 turns P0010 on
P0011
I —f>=  D0100 08000 ] -<— DO0100 10000 ] T
Digital value 8000 or more and 10000 or less of channel 0 turns P0011 on
P0012
—+F>= D0100 10000 ] —f<= D0100 12000 ] t—)
Digital value 10000 or more and 12000 or less of channel 0 turns P0012 on
P0013
< D0100 12000 ] —
Digital value 12000 or more of channel 0 turns P0013 on
[ END]
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Chapter 9. TROUBLESHOOTING

This section shows the descriptions of the error code and troubleshooting during use of the A/ID conversion module.

9.1 Error Code

9.1.1 Error Code Indicated by RUN LED Flickering

Errors occurring during RUN LED flickering are shown as below.

RUN LED Descriptions Remarks
fiicker(per 0.1sec) WDT error
System error
fiicker(per 0.2sec) Buffer memory eror
Offset / gain setting error Only GARAD2A
fiicker(per 0.6sec) A/D conversion error
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9.2 Troubleshooting

9.21 RUNLED Flickering

RUN LED flickering

1L

G4F — AD2A only

RUN LED flickering (per 0.1 sec)?

DNO

The channel switch has been set to 0 3(Test
mode).
:Set the channel switch to 4  F(Normal mode) .

RUN LED flickering (per 0.2sec)?

I
|
Yes : >
|
Yes |N: >
ﬂ o

Offsetigain setting has been at incorrect value area.
: Correct Offset/gain setting value.

See the Section 9.2.6 I

9.22 RUNLED Off

RUN LED off |

g

Correct installation of the A/D conversion
module on the base?

V

Yes:
B No

Install the A/D conversion module on the base
correctly.

Capacity sufficient for the power supplies

module on the base?
Calculate current consumption and replace the
Yes No power supply module

If the A/D conversion module on whick
errors occur is substituted for new one,
normal operation?

V—

See the Section 9.2.6

[
ﬁs No

The error is occurring on other than the
A/D conversion module.

For more information, see the CPU module
user's manual.




Chapter 9. TROUBLESHOOTING

9.2.3 Digital Value Unreadable from the CPUModule

Digital value unreadable from CPU?

{4

Channel enabled for A/D conversion?

Yes :

BNO

e

Cables connected without fault?

v [

@No

e

See the Section 9.2.6

9.2.4 Sudden Digital Value Change

Sudden digital value change.

g

AGND are connected with SLD terminal?

Y [ ]
B No

T

See the available channel number and enable the
correct channel.

See the Section 9.2.2

Connect AGND with SLD terminal

The FG terminal of the A/D conversion
module is connected with the FG terminal of

the power supply module?
Connect the FG terminal of the A/D
Yes > conversion module with the FG terminal of
B No the power supply module

See the Section 9.2.6
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9.25 Analog andDigital Value Mismatch

Analog and digital value mismatch.

g

Offset/gain setting at correct positions?

Yes P Correct the offset/ gain setting.

Il nNo

Analog input switch setting in accordance
with the analog input of the channels?

Ves : > See the correct setting positions and correct.
{1l No
Correct analog input wiring?
Yes : > See the Section 9.2.2
I nNo

See the Section 9.2.6

9.2.6 A/DConversion Module Hardware Fault

A/D conversion module hardware fault.
Please contact our representatives or the service stationwith fault
details.
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Chapter 10. DIMENSIONS

10.1 G3F-AD4A, G3F-AD4B Dimensions
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10.2 G4F-AD2A Dimensions
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