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Safety Precautions

Safety Precautions

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

The precautions explained here only apply to the G3F-AD3A, G4RAD3A, and GE6FAD2A.

For safety precautions on the PLC system, please see the MASTER-K 200S/300S/1000S
User’ s manual and the GLOFA GM3/4/6 User’ s manual.

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

4 N

If not provided with proper prevention, it can cause death
WARNING |:> or fatal injury or considerable loss of property.

If not properly observed, it can cause a hazard situation
cauton [ | vec !
to result in severe or slight injury or a loss of property.

\ S

However, a precaution followed with ACAU-HON can also result in serious conditions.

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

Keep this manual handy for your quick reference in necessary.

Desian Precautions Installation Precautions

CAUTION

Do not run 1/O signal lines near to higt
voltage line or power line. Separate
them as 100mm or more as possible.
Otherwise, noise can cause module
malfunction.

& CAUTION

Operate the PLC in the environment
conditions given in the general

specifications

If operation in other environment not
specified, it can cause an electric shock,
a fire, malfunction or damage or
degradation of the module.

Make sure the module fixing projections
is inserted into the module fixing hole
and fixed.

Improper installation of the module can
cause malfunction, disorder or falling.



Safety Precautions

Wirina 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 module.

Fasten the terminal screws firmly to the defined torque. If loosely fasten, 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.

Test Run and Maintenance Precautions

A CAUTION AWARNING

Do not contact the terminals while the Do not separate the module from the
power is applied. It can cause printed circuit board (PCB), or remodel
malfunction. the module. They can cause disorder,

malfunction, damage of the module or a

When cleaning or driving a terminal
screw, perform them after the power
has been turned off. When mounting or dismounting the
module, perform them after the power
has been turned off.

fire.

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

Waste Disposal Precautions

CAUTION

When disposing the module, do it as anindustrial waste.
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Chapter 1 Introduction

1 Introduction

The G3F-AD3A, AF-AD3A, and G6FAD2A nodul es are anal og-to-digital conversion
nodul es for use with the GQ.OGFA PLC QGW/ 2/ 3/4/6 series and MASTER-K PLC
K200S/300S/ 1000S series. The GF-AD3A is used with GM1/2/3 series and KL000S
series, GAF-AD3A is used with G series and K300S series, and GGRAD2A is used
with GV series and K200S series. (Hereafter the GBFAD3A, G4F-AD3A, and G6F
AD2A nodul es arecal | ed as t he A Dconver si onnodule)

The A/ Dconver si on nodule istoconvert ananal oginput signa (voltage or current) from
external devi cesintoal2bitsignedbi narydigtal val ue

1.1 Features

1) Multi-channel anal ogtodigita conversionispossiblewthasingle ADmodule.

- GBFAD2A : 4channdl s

-  AF-AD3Aand GBF-AD3A  : 8chamnel's
2) The sel ect of vol tageinput or current i nput i s possi bl eby channel of A Dnodul e

3) The unlimited number of A Dnmodul es can be mount ed on a base boar d.
The maxdmumnurber of AD nmodul es depends ont he power capacity of power supply
nodule ( Incased wseto t he GFAD2A withG6F-DA2V and G6F-DA2l,itis depends

on the power capacity of the GVb-PAFB)
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Chapter 1 Introduction

1.2 Terminology

1.2.1 Analog value: A

Analog val ue is a continuously changi ng val ue such as voltage, current, tenperature,

speed pressure, flux, etc. Temperature, for exampl e, i s continuously changi ng accordi ng
to the time. Because ths temperature itself is not available for input of the AL.G the
tem per at ur e should be converted an anal og el ectri cal signal by transducer. Mreover, the
conver ted anal og si gnal (voltage or current) has to be converted intoadigital valuewth
the A Dmodul e becauset he PLCcan handl eonlydgtd va ues.

val ue
,/
v .
J
— time
Figure 1.1 Analog value
1.2.2 Digital value: D
Digital value is adiscrete data that are described in numbers suchas 0, 1, 2, ... In

general , a bi nary code system that are consist of 0(off) and 1(on) i s used for expressi ng
digta vdue Aso, BIDor hexadeci nal val ues ar e used.

Because t he CPU nbdul e of PLCcan handl e digita value only, the anal og signal from
external devi ces shoul dbe convertedintoanal ogsignal swthA Dnodule.

In the other hand, the digital output of CPUmodul e should be converted i nto anal og
signal to be used for external devices. The O Anodul e (digtaanalog converter) is used
for convertingdigtal va uesintoanal ogoutput (vd tageor current).

val ue

e time

Figure 1.2 Digital value



Chapter 1 Introduction

1.3 Analog-to-Digital conversion characteristics

1.3.1 Voltage input

The A/D nodule converts the anal og i nput fromexterna devices tothe digital val ue that
can be handl ed by CPUnodul e.

When the analog input is voltage input, the KIFAD3A and K7FAD3A has two i nput
ranges such as 1 ~5VDCand 0 ~ 10VDC. The K3F-AD2A has threei nput range such as
1~5VDC, 0~10VDC and-10 ~ 10VDC.

Withall anal oginput range, thedigital output isvariedintherange of 0~4000. Therefore,
theresd utionof the ADrmodul ei s obtai nedby fol | owngequati on;

Maximuminput voltage - Minimuminput voltage
4000

Resolutionof A/D module =

1) 1-~5VDCrange

When the A'D nodule operates with 1 ~ 5VDC range, the 1VDC analog input is
converted to digital 0, and the 5MDC analog input is converted into digital output 4000.
Therefore, theresol utionper 1digita val ueis0. 001MXC

4000
2002
E 2001 —|
T
B 28
g 2000 / 2000
T
2 1999
1998
0 2.998V : gy
v 3v 5V S :
Analoginput vd tage 2. 999V 3. 001V

3. 000V

Figure 1.3 A/D conversion characteristics (1 ~5VDC)
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Chapter 1 Introduction

2) 0~10VDCrange

When the A/D module operates with 0 ~ 10VDC range, the OVDC anal og input is
converted to digital 0, and the 10VDCanal og i nput is converted into digita output 4@0.
Therefore, theresol utionper 1digita val ueis0. 0025\3C

4000 / \
2002 / \
g 2001
: [ \
g 2000 2000
E \
8 1999 \
1998 7
0 4,995V /5 005V
ov Y 10v - | s
Anal ogirput vd t 4.9975V 5. 0025V
imd vatae 5. 000V

Figure 1.4 A/D conversion characteristic (0 ~10VDC)

3) -10~10VDCrange

When the AD modul e operates wth-10~ 10VDCrange, the 10VDCanaloginput is
converted to digital O, and thelOVDC analoginput is convertedintodigital output 4000.
Therefore, theresol utionper 1digita val ueis0. 005MC

4000 //_\

2002

] A\
o ol \
o /
o \ /

0 7
10v ov 0v DOV | L oowv

Anal aginput vd tage -0. 005V 0,000V 0. 005V

Digtd otpt va e

Figure1.5 A/D conversion characteristic (-10 ~10VDC)
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Chapter 1 Introduction

1.3.2 Currentinput

When the analog inputis current input, the A D conversion nodul e has only one i nput
ranges such as 4 ~20mA

Withall analoginput range, thedigital output isvariedintherange of 0~4000. Therefore,
theresd utionof the ADnpdul eisobtai ned by fol | ow ng equati on;

Maximum input current - Minimum input current
4000

Resolution of A/D module=

1) 4~20mArange

When the A/D modul e operates with 4 ~20mA range, the 4mA analog input is converted
todigital 0, andthe 20mAanal oginput is convertedintodigital output 4000. Therefore,
theresd utionper 1digta valueis0.004mA

/_\
4000 / \
2002 / \
_g 2001
5 2000 ” 2000
™
2 1999 \
1998
0 .
4mA 12mA 20mA e~ | 12. 008nA
Anal oginput current 11. 996mA 12. 004mA

12. 000MA

Figure 1.6 A/D conversion characteristic (4 ~ 20mA)
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Chapter 2. SPECIFICATIONS

Chapter 2.  SPECIFICATIONS

2.1 General Specifications

Table 2.1 shows the general specifications of GLOFA GM series and MASTERK series.

[tem Specifications Standard
Operating ambient 0-55
temperature
Storage ambient 25-70
temperature
Operating ambient oo i '
humidity 5~ 95%RH, non-condensing
Storage ambient om0 .
Humidity 5~ 95%RH,  non-condensing
In case of occasional vibration Sweep count
Frequency Acceleration Amplitude
10< f 57Hz - 0.075 mm
Vibration 57< f< 150Hz | 9.8 (1G)' - 10 tllmeg ineach IEC 61131-2
In case of continuosvibration direction for
Freguency Acceleration Amplitude XY, Z
10 f 57Hz - 0.035 mm
57< f< 150 Hz | 4.9 (0.5G)
*Maximum shock acceleration: 147 {15G}
Shocks *Duration time :11 ms IEC 61131-2
*Pulse wave: half sine wave pulse( 3 times in each of X, Yand Z directions )
. ) LGIS
Square wave impulse noise + 1,500V Standard
. ) . IEC 61131-2
Electrostatic discharge Voltage :4kV(contact discharge) IEC1000-4-2
. L IEC 61131-2
Radiated electromagnetic field 27 ~500 MHz, 10 V/im [EC1000-4-3
Noise immuni
Y Digital 1/Gs
. . (Ue <24V)
Fastvansent Modules| A1 POwer | DOTNOS | mnalog s | IEC 61131-2
. (Ue ) communication | IEC1000-4-4
burst noise
I/0s
Voltage 2 kv 1kV 025 kV
Operating atmosphere Free from corrosive gases and excessive dust
Altitude for use Up t02,000m
Pollution degree 2 or lower
Cooling method Selfcooling

[Table 2.1 ] General specifications

i 1) IEC(IntrnationaI Electrotechnical Commission)
: The international civilian organization which produces standards for electrical and electronics industry.
2) Pollution degree
It indicates a standard of operating ambient pollution level.
The pollution degree 2 means the condition in which normally, only non-conductive pollution occurs.
Occasionally, however, a temporary conductivity caused by condensation shall be expected

2-1




Chapter 2. SPECIFICATIONS

2.2 Performance Specifications

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

1) G3RAD3A, G4F-AD3A

Specifications
ltems
G3F-AD3A G4F-AD3A
/O points 16 points
Vol 1 ~ 5 VDC (input resistance 600 )
oltage
¢ 0 ~ 10 VDC (input resistance 600 )
Current DC 4~ 20 mA (input resistance 250Q )
Analog
input - . . .
- Adjust input selection switch for each channel on side of module.
Voltage/Current selection ( ON : Current, OFF : Voltage)
- Selection of voltage range by program
Digital output - 16 bit binary value
1~5WDC 1 mV (1/4000)
Maximum
! 0 ~ 10vDC 2.5 mV (1/4000)
resolution
DC 4~20mA 4 (1/4000)

Overall Accuracy

+ 0.5% (accuracy to full scale)

Max . conversion speed

5.0 ms/channel

Max . absolute input

Voltage : 15V, Current : 25mA

Number of analog input point

8 channels/module

Isolation

Between input terminals and PLC: Photo coupler isolation
(Between channels : Non-isolated)

Terminals connected

20-point terminal block

Internal current consumption

Weight

05A 0.5A

310 280

[Table 2.2] Performance Specifications

A CAUTION

The manufacturer set value of AD conversion module has been curent input mode.
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2) G6FAD2A
ltems Specifications
/O points 16 points
1~ 5 VDC (inputresistance 1 )
Voltage 0 ~ 10 VDC (input resistance 1 )
-10 ~ 10VDC (input resistance 1 )
Analo - -
inputg Current DC4~ 20 mA (input resistance 250Q )

Voltage/Current selection

- Selection with Terminal
(It has to be connected between V and | terminal to select current. )

- Selection of voltage range by switch on the side of module

Digital output

- 12 bit binary value(-48 ~ 4047, -2048 ~ 2047)
- Digital output value is selected by program.

1~5WDC 1 mV/(1/4000)
Maximum 0 ~ 10vDC 2.5mV (1/4000)
resolution 10 ~10VDC 5 mV (1/4000)
DC 4~20mA 4 (1/4000)

Overall Accuracy

+ 0.5% (accuracy to full scale)

Max . conversion speed

5.0 ms/channel

Max . absolute input

Voltage : 15V, Current : 25mA

Number of analog input point

4 channels/module

Isolation

Terminals connected

Between input terminals and PLC: Photo coupler isolation
(Between channels : Nortisolated)

18-point terminal block

+5VDC 40mA
Current
) +15/DC 50mA
Consumption
-15VDC 20mA
Weight 200g

[Table 2.2] Performance Specifications

A CAUTION

The factory-set value of A/D conversion module has been current input mode.
The G6FAD2A has to be used with the GM6-PAFB.
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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.

231 G3F-AD3A

G3F—AD3A

Oomn a—4— (0

oo E | | e

o
%S
a

"

o

g
=
[ 1

o
&
m
[ 1
-
&
¥
L8 BErE T L @4sD
v i
"

s
&)
T

2-4




Chapter 2. SPECIFICATIONS

232 GAF-AD3A

G4F — AD3A ﬁ
N« —@
cal=|,
cl |, 12
cHEl [ a B
cHEl = 4 7
cHE (= 0 )
cHE = gL
cHE I; 14 L @ g
cHEll = | 15
16
17
18
19
iy || 20
&=k |
No Description
7 RINLED
Indicates the operating status of the G3F-AD3A and GAFAD3A.

- Selection switch of voltage/current

1)The switch status at voltage Selection

uR e

12245878

%vitch locates off status.

2)The switch statues at current

selection

flalahlnal

122345678

$/itch locates on status

2-5




Chapter 2. SPECIFICATIONS

233 G6F-AD2A

= HA

,
G

RUN O =)
GAF-ADZA

=

qu,
ojog}”
[
ol
afo

No

Description

-

RUNLED

Indicates the operating status of the G6F-AD2A.

Selection switch of voltage/current

Analog Input Input Range Selection Switch
DC1~5v J1
JZ
J1| Bl
Voltage DC 0~V
it ‘B
DC10~10v M
JTH
31
Current DC 4~20mA 12 3

<
>
I

2-6




Chapter 2. SPECIFICATIONS

2.4 1/0 Conversion Characteristics

Input / Output (hereafter 1/0) conversion characteristics are expressed with the angle of the line between
analog input(voltage and current) and matched digital value.
I/0 conversion characteristics of the G3FAD3A, G4F-AD3A are expressed with Fig 2.1, and /O conversion
characteristics of the GEF-AD2A is expressed with Fig 2.2
The voltage or current input for a channel is selected by analog input selection switch and the value of
Offset / Gain can not be changed because it is fixed.

<4— Practical analog input range —>|

1 T T
4047 ! ! '
4000} === = b - @ S
\ ! 1
: ! :
1 ! !
' [ <A boioo
3000} -—--- o — !
. ! ! I
Digital | | |
Ouput 2000} - --- S < -
] | |
Value ! i i
1 \ 1
1000F ==t mem e S . -
: ! :
| ] |
| ; I
OF--- o e e JI-— ———
S ' :
pco~tov | ' ov 5V v
Analog ‘
|nput DC 1~5V 0.952! v 3V 5\ 5.048
DC 4~ 20 388y 12 20 0%

[Fig2.1] I/O Conversion Characteristics

1. The analog output value of over 4047 or —48is fixed as 4047 or-48.
2. Keep the input voltage and current not to exceed +15V and 25mA.
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-4— Practical analog input range —>|

2047 4047 : i !
2000 4000 ---- Lo e -
| i :
i i .
1000 3000 f----- L _i ................... ':_ —
|
| \ !
Digital ! i :
|
Output 0 2000}----- . SRR d=i-e-
Value } i I
! ! !
_1000 1000 e emem .;. ......... (S .! .................... ]I_ -
! 1
: g i
: ! ]
2000 nE---5 flmmmmm - [ohaiabeiebele bbb bbb bl -
2048 -48 ] : '
pco-1v | oy 5\ LoV
Analog
Input DC1~5V 0.952" 1\ 3V 5V  5.048\
DC-10 ~ 10V -10.24\ 10V oV 10, 1024V
DC4~20 358 4 12 20 21
[Fig2.1] 1/O Conversion Characteristics
1. The analog output value of over 4047 or —48(2047 or-2048) is fixed as 4047 or —48(2047 or-2043).
2. Keep the input voltage and current not to exceed +15V and 25mA.
24.1 Voltage Input Characteristics
1) G3FAD3A, G4F-AD3A
For voltage input, the corresponding input selection switch of each channel should be set to "off".
Input selection switch
- Off : Voltage
On
H H H EH H H i (This switch is located
12345678 on the side of module)
CHO 1 2 3 4 5 6 7 " Numberofchamnel
—  The voltage input range is Selected in program.
Input selection switch has to be located at off
(1)Voltage input range : DC 0~ 10V
Digital output value for input voltage is shown as follows.
Analog input voltage (V)
012 0 25 5 75 10 1012
Digital outpt value 48 0 1000 2000 3000 4000 447
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(2)Voltage input range : DC 1~ 5V
Digital output value for inpuit voltage is shown as follows.

Analog input voltage (V)
0.952 1 2 3 4 5 5,048
Digital output value 48 0 1000 2000 000 4000 doa

2) GBRAD2A
For voltage input, the cormesponding inptis selected by selection switch and selected input voltage range is
same through whole channels.
1) Voltage input range: DC 1~ B
Digital output value for input voltage is shown as follows.

Aralognput votage 1) Input rang: ;elecnon
switc
0.952 1 2 3 4 5 5048
i ,EE
N 48 0 1000 200 3000 4000 447
Digital output value 2R EE
208 2000 -1000 0 1000 2000 2047
2) Voltage inputrange:DCO~ 10
Digital output value for input voltage is shown as follows.
Arlog iputvotage 1) Input rangf ;elecnon
switc
2182 E 12;0 2(;500 3:)050 4:)0 12:72 M
Digital output value %
208 2000 -1000 0 1000 2000 2047
3) Voltage inputrange:DC 10~ 10
Digital output value for input voltage is shown as follows.
, Input range selection
Analog input voltage (V) sich
-10.24 -10 5 0 5 10 10.24
1 EE .
N 48 0 1000 200 3000 4000 447 123
Digital output value 1HE -
2048 2000 -1000 0 1000 200 2047

2-9
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24.2 Current Input Characteristics

1) G3F-AD3A, G4F-AD3A

For current input, the corresponding input selection switch of each channel should be set to “m".

Input selection switch

-On : Current

L)l el ale)s

123456738

(This switch is located
on the side of module)

CHO

1 2 3 45 6 7

< Number of channel

- Digital output value for input current is shown as follows.

Analog input current( )

3808 4 8 12 16 20 20192

Digital output value 48 0 1000 2000 3000 4000 447

2) G6F-AD2A
Digital output value for inpuit voltage is shown as follows.
Analog input current (mA) Ipu rangle seecion
switch

3808 4 8 12 16 20 20192 n
48 0 1000 200 3000 4000 447 s

Digital output value 2
208 2000 -1000 0 1000 2000 47

It has to be connected between V and | terminal to select current.

-10
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24.3 Simultaneous Voltage and Current Input Characteristics
1) G3F-AD3A, G4F-AD3A

For simultaneous voltage and current input, the input conversion switch of each channel is set to corresponding
voltage and current range.
Ex) Voltage input range: 0to 3 Currentinput range: 410 7

Input selection switch

-On: Current
- Off: Voltage

] ll=A )

123456738
CHO 1 2 3 456 7 =

-Digital output value for analog input is shown as follows..

Analoginput
Voltage 0~10v V) 0 25 5 15 10 1012
U 15V 0952 1 2 3 4 5 5048
Curen 4~0mA | 3808 4 8 12 16 2 2019
(mA) ' '
Digital output value -48 0 1000 200 3000 4000 4o
2) GBF-AD2A

For simultaneous use of voltage and current input, the available input voltage rage is 0 ~ 5VDC only.
Digital output value for analog input is Shown as follows..

Analoginput
Votage DC1~ 5V 0952 1 2 3 4 5 5,048
Current DC4~20mA 3808 4 8 12 16 2 20192
. 48 0 1000 2000 00 4000 4047
Digital output value
2008 -2000 -1000 0 1000 2000 2047
Ex) channel for voltage : 0, channel for current : 1
Input Rage Selection Switch Wing Exenpl
Voltage Input(Channel “0”) Current Input(Channel 1)
o|o
1 olo v v+
1 2 3 I+ I+
2 H g g oM oM
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24.4 Analog input and Digital output characteristics

1) G3~AD3A, GARAD3A
2009
2008
2007 —
Digital output value 20061 \
g 2005
2004
2003
2002
2001 \
2000 —
Inout Digital
No pu output Resolution Analog input value
range value
5.000 5.0025 5.005 5.0075
A | DCo~10V 25mv ~ ~ ~ ~
5.0025 5.005 5.0075 5.010
0 3.000 3001 | 3002 | 3003 | 3004 [ 3005 | 3006 | 3007 | 3008 | 3.009
A DC 1~5V ~ mv ~ ~ - ~ ~ ~ ~ ~ ~ ~
4000 3.001 3.002 | 3003 | 3004 | 3005 [ 3006 | 3.007 | 3008 | 3009 | 3.010
A DC 4-20 , 12.?00 12f>o4 12.?08 12{)12 12f)16 12.?20 12.?24 12f)28 12;032 12.E)36
12,004 | 12.008 | 12012 | 12.016 | 12.020 | 12.024 | 12.028 [ 12.032 | 12.036 | 12.040
Analog input and Digital output
2) G6RAD2A
2009 —
2008
2007 —
3 2006 — SNaL
Digital output value
glal oy 2005
2004
2003
2002
2001 :
Digital
No | Inputrange | output | Resolution Analog input value
value
0.000 0.005
A | bC-10~10V 5mv ~ ~
0.005 0.010
0~ 5.000 5.0025 5.005 5.0075
A DCO~10V | 4000 25mv ~ - - -
or 5.0025 5.005 5.0075 5.010
22048 3.000 3001 | 3002 | 3003 [ 3004 [ 3005 | 3006 | 3007 | 3.008 | 3.009
A DC 1~5V ~ mv ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
2047 3.001 3002 | 3003 | 3004 | 3005 [ 3006 | 3.007 | 3.008 | 3.009 | 3.010
12,000 | 12.004 | 12.008 | 12.012 | 12.016 | 12.020 | 12.024 | 12.028 | 12.032 | 12.036
A | DC4~20 4 - - - - - - - - - -
12,004 | 12.008 | 12012 | 12.016 | 12.020 | 12.024 | 12.028 [ 12.032 | 12.036 | 12.040

Analog input and digital output value
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2.5 Processing specifications

2.5.1 Sampling processing A/D conversion system
The analog values input to the channels designated for sampling processing by the CPU are
converted to digital output values one by one and the digital output values are stored in the

buffer memory.

As the A/D module scans each channel, the value appearing at the instant is written to the
buffer memory as a digital value. The timing of this sampling depends on the number of

channels used, and may be found from the following expression.
Process time = Number of channels used © Maximum conversion time (5 ms)

The process time when 4 channels is used, for example, will be 20 msec=4" 5 ms

2.5.2 Averaging processing A/D conversion system
The A/D module makes the A/D conversion for any channels to which averaging processing

has been specified from the CPU. Using a pres et count, an average is calculated (excluding the
maximum value and the minimum value) and stored to the buffer memory. The preset count

can be set as 2 to 255 times.

The time in which the average value by this processing is stored in the buffer memory varies

with the number of channels used.
Processing time = Count setting~ No. of channels”~ 5ms (Max conversion time)

The processing time when count value is 50 and 4 channels are used, for example, will be 50

4" 5ms =1000ms.
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3 Installation and wiring

| 3.1 Installation

3.1.1 Installation ambiance

The A/D module has designed to have high reliability regardless of its installation

ambiance. However, please be sure to check the following precautions for higher
reliability and stability of system.

1) Ambiance requirements

Avoid installing the A/D module in following locations where;
temperature may experience ambient drops or rising.
(It should stay within 0 °C ~ 55°C or 32°F ~ 131 °F)
condensation may occur due to abrupt temperature changes
vibration and shock are directly transmitted to the PLC system.
the PLC system is exposed to the direct rays of the sun.
the PLC system is exposed to corrosive or inflammable gas.

the PLC system is exposed to conductive powder, oil mist, salt, or organic solvent.

2) Installing and wiring
During wiring or other work, do not allow any wire scraps to enter into the module.
Install the module on location that is convenient for operation.
Be sure that it is not located near high voltage equipment on the same panel.
Be sure to install the module at least 50 mm away from a duct or other devices.

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

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

module.

Be sure to disconnect electrical power before mounting / dismounting the module.
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3.2 Wiring

3.2.1 Wiring precautions

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

External wiring has to be at least AWG32 (O.3mm2), and be selected in consideration
of operating ambiance and/or allowable current.

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

Be careful not to connect external power supply with wrong polarity.

Separate external wiring sufficiently from high voltage and power supply cable not to

cause induced noise or malfunction of module.

3.2.2 Wiring examples
1) G6RAD2A
Voltage input

—- +15V Input Range
! | Selection Switch

i:q_;yq T e = HE :
+ 1
1 s Lo SHE :

G6FAD2A
Current input
o= v selion SSich
1 1
“““ V+ —lIl—H‘ T J1 .
—————— I g Ny L2
e e -
*1 =5 : H : 15V 2 EE -
P
1 1
jDC —————— i e
______ m N
COM E—E—ﬁ' X;_
*1 L
/77 pos :::::::::::::.-;.-# G 6 F-A D 2A

*1: Use a two-core twisted pair shielded cable

*2 : If noise is expected, ground the cable and FG terminal as shown in figure.
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2) G3FRAD3A/G4AFRAD3A
Voltage input

P (R = e

CHO

Current input

7*?

Voltage/current
) c \-

Voltage range
selection switch|

-

Voltage/current | _
selection switch| !

]

Voltage range
selactinn switch

*1: Usea two-core twisted pair shielded cable

*2 : If noise is expected, ground the cable as shown in figure.
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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-AD3A G4F-AD3A G6F-AD2A i
No Function
Local Remote Local Remote Local Remote
1 AD3INI ADR3INI AD3INI ADR3INI AD2INI ADRG2NI Initializing module
2 | AD3ARD ADR3RD | AD3ARD ADR3RD AD2ARD | ADR62RD Reading A/D converted value(array Type)
3| AD3RD - AD3RD - AD2RD - Reading A/D converted value(Single Type)

The function block type and functions of input/ouput parameters of G3F-AD3A and G4F-AD3A are same.

| 4.1 Registration of the Function Block for AID 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.

4-1

| Project(P) I select Define Program
| L|brary |nsemon(|) I Instance(Program) Name ;
#‘ Cancel |
G3F— AD3A Help |
1. Special.3fh Function block
. AD3INI Insertion for Local - Execution Contral
QBS'SSD . * Single
2. Remote3.3f |/ —— ;zga}fnn block o -
. ADRS3INI as I [oyEe:, |
" ADR3RD for Remote GM3
3. Remoted.3fp Function block ~Pro i
aram File Kame
. ADR3INI insertion
-ADR3RD for Remote GM4 | digrmwin31-elgourceinonames Browse... |
G4F— AD3A
1. Special.4fb T Function block Directori =
. AD3|N| inSeniOn Ireciories n .
. AD3ARD for Local Lockie |3 Lib
.AD3RD Function block
2.Remote4.4fb [ i ngg(r:tig)nn oc ;@ COMMUN Stk
. ADR3INI for Remote G4 [s#] mikstetin 3tu
. ADR3RD [#] REMOTES 3tk
3.Remote3.4fb Function block =] REMOTE4 3tb
.ADR3INI insertion ] SPECIAL 3fh
-ADR3RD for Remote GM3 =] STOLIB 3t
v [s#] Stein.3tu
G6F — AD2A : :
1.Specaléb Function block File name:  [Stalis Open |
. AD2INI insertion ; .
Filess of bupe:;
. AD2ARD for Local L Cancel |
.AD2RD
2.Remote6.6fh Function block
. ADRG2INI insertion
. ADR62RD for Remote GM6
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4?2 Function Blockfor Local

4.2.1 Module Initialization
1) G3F-AD3A, G4F-AD3A
Module Initialization function block is used in a program with setting of A/D conversion module located

base number, slot number of located module on base, specifying a channel enable, analog input data
type and the information of average processng.

FUB%(';?P 110 Variable g;tj Descriptions
Function Block ExecutionRequest Area
Input REQ BOOL - The execution of function block initialization is requested in this area.
- If the status of condition connected with this area is changed from low(0) to high(1),
function block initialization for the module is executed.
AN Base Location Number Area
4 re e BASE USINT - The baseNo. on which A/D conversion module is moungd is written on this area.
- Settingrange : 0to 3
- B STATY Slot Location Number Area
SLOT USINT - The dot No. on which A/D conversion module ismounted is written on this area.
J sor acr - Setting range: 0 to 7
CH BOOL Available Channel Specification Area
- o -Enabled channels are specified to 1 and disabled channels are specified to 0.
Analog Input Data Type Specification Area
4 - Output digital data type for each channel is specified in this area.
TYPE BOOLIg] - 0is for the range of 1 ~ 5VDC andDC4 ~20mA.
1 AG. - Lis for the range of 0 ~ 10VDC
AG Enable / Disable of Average processing
- e N BOOL[g] | - 0is for the sampling processing.
- 1is for the average processing of the number of times.
AVG_ USINT Set a constant of the average processing of the number of times.
NUM [8] - Setting range : 2 ~ 255
Function Block Execution Complete Area
Output DONE BOOL - When function block initialization is executed with no error, 1 is written and until
next execution, 1 is continuing. When error occurs, 0 is written and operation come
tostop.
Error Code Display Area
STAT USINT - When error occurs during function block initialization, the error code number is
written.
Channel Operation Display Area
ACT BOOL - After execution the function block of initialization with no error, if the setting

condition of specified channel is normal then output “1 7, or if abnormal, output 0.
- No specified channel is “0” .-

BOOL[8] and USINTI[8] of data type means that the number of element is 8, and also this means the whole number of channels and channel
number.
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2) GBF-AD2A

Module Initialization function block is used in a program with setting of A/D conversion module located
base number, slot number of located module on base, specifying a channel enable, analog input data
type and information of average processing

Function A Data e
block 10 Variable ype Descriptions
Function Block Execution Request Area
Input REQ BOOL - The execution of function block initialization is requested in this area.
- If the status of condition connected with this area is changed from low(0) to high(1),
function block initialization for the module is executed.
Base Location Number Area
BASE USINT - The base No. on which A/D conversion module is mouned is written on this area.
- Setting range : 0
Slot Location Number Area
SLOT USINT -The slot No. on which A/D conversion module is mounted is written on this area.
- Setting range: 0to 7
AD2N
1 ReQ DOEF CH BOOLK] Available Channel Specification Area
- Enabled channels are specified to 1 and disabled channels are specified to 0.
1{ B STATT
| | Digital Output Data Type Specification Area
e ?égé BOOLK]  -Oisforthe range of -48 ~ 4047
4o - Lisfor the range of 2048 ~ 2047
{ oA AVG Enable / Disable of Average processing
TP - BOOL[4] - 0is for the sampling processing.
EN . ) )
1 ac - Lis for the average processing forthe number of times.
1 fﬁ AVG_ USINT4] Set a constant of the average processing of the number of times.
NUM - Setting range : 2 ~ 255
Function Block Execution Complete Area
- When function block initialization is executed with no error, 1 is written and 1 is
Output DONE BOOL kept until next execution. When error occurs, 0 is written and operation come to
stop.
Error Code Display Area
STAT USINT - When error occurs during function block initialization, the error code number is
written.
Channel Operation Display Area
ACT BOOL[4] - The channel specified after executing the function block initialization with no error
is right, 1 is written and, on the non-specified channel, 0 is written.

number.

BOOL[4] and USINT[4] of data type means that the number of element is 4, and also this means the whole number of channels and channel
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4.2.2 Module Reading-Array Type
1) G3F-AD3A, G4F-AD3A

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 o
block 1/0 Variable type Descriptions
Function Block Execution Request Area
Input - The execution offunction block reading 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.

Base Location Number Area
ADARD BASE USINT - The baseNo. on which A/D conversion module is mounted is written on this area.
REQ DONET - Settingrange: 0to 3
Jus qrt Slot Location Number Area
SLOT USINT - Theslot No. on which A/D conversion module ismounted is written on this area.
- Setting range: 0to 7
S ACH : —
CH BOOLS] Available Channel Specification Area
1 DATAT -Enabled channels are specified to 1 and disabled channels are specified to 0.
Function Block Execution Complete Area
- When function block reading is executed with no error, 1 is written and until next
output DONE BOCL 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.
Channel Operation Display Area
- After execution the function block of initialization with no error, if the setting
ACT BOOL[8] " - . ey ,
condition of specified channel is normal then output “1”, or if abnormal, output 0”.
- No specified channel is “0” .-
A/D Conversion Value Output Area
DATA INTIE] Output datarange : -48 ~ 4047

BOOL[8] and USINTI[8] of data type means that the number of element is 8, and also this means the whole number of channels and channel number.

2) G6F-AD2A
Array type of function block for reading is performed for all channels in module and the specified
channel is used to read output variable of data displayed from A/D conversion digital value.

- ] Data o
F%ngg M 110 Variable Descriptions

type
Function Block Execution Request Area
Input REQ BOOL - The execution of function blockreading is requested in thisarea.
- If input condition is changed from low(0) to high(1), function block initializatio n for
the module is executed.

AOARD Base Module Location Number Area
1 REQ DOEF BASE USINT - The baseNo. on which A/D conversion module is mouned is written on this area.
- Setting range : 0
1 BAE ST Slot Location Number Area
SLOT USINT - Theslot No. on which A/D conversion module ismounted is written on this area.
1 slor ACTE - Setting range: 0to 7
Available Channel Specification Area
1 DA | CH BOOL[4] | - Available channels are specified in this area.

- Enabled channels are specified to 1 and disabled channels are specified to 0.

Function Block Execution Complete Area

Output DONE BOOL - When function block reading is executed with no error, 1 is written and 1 is kept
until next execution. 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 Manual 4 3.
Channel Operation Display Area
ACT BOOL[4] - The channel specified after executing the function block readwith no erroris
right, 1 is written and, on the non-specified channel, 0 is written

A/D Conversion Value Output Area

DATA INT4] - Output data range : -48 ~ 4047 or—2048 ~ 2047
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4.2.3 Module Reading - Single Type
1) G3F-AD3A, G4F-AD3A
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/D conversion digital value.
Function : Data -
block 110 Variable type Descriptions
Function Block Execution Request Area
Input - 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), finction block initialization for the
DD module is executed.
{ro  ooef Base Module Location Number Area
BASE USINT - The baseNo. on which A/D conversion module is moungd is written on this area.
s art - Setting range :0~3
Slot Location Number Area
{agr  oamt SLOT USINT - Theslot No. on which A/D conversion module ismounted is written on this area.
- Setting range: 0to 7
1 CH USINT Available Channel Specification Area
-Enabled channels are specified to 1 and disabled channels are specified to 0.
Function Block Execution Complete Area
DONE BOOL - When function block reading is executed with no error, 1 is written and until next
output execution, 1 is continuing. When error occurs, 0 is written and operation come tostop.
Error Code Display Area
STAT USINT - When error occurred during function block initialization, the error code number is
written.
AJD Conversion Value Output Area
DATA INT
Output datarange : -47 ~ 4048
2) G6F-AD2A
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/D conversion digital value.
i ; Data .
F%ngg n 10 Variable ype Descriptions
Function Block Execution Request Area
Input REQ BOOL - The execution of function block reading is requested in this area.
- If input condition is changed from low(0) to high(1), function block initialization for
R the module is executed.
Base Module Location Number Area
1 RRQ DO BASE USINT - The baseNo. on which A/D conversion module is mounked is written on this area.
- Setting range : 0
18 SW Slot Location Number Area
SLOT USINT - Thesslot No. on which A/D conversion module ismounted is written on this area.
130T oA - Setting range: O to 7
Available Channel Specification Area
1™ I CH BOOLM | “setting range : 0 ~ 3
Function Block Execution Complete Area
Output DONE BOOL - When function block reading is executed with no error, 1 is written and 1 is kept
until next execution. 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 Manual 43.
A/D Conversion Value Output Area
DATA INTA] - Output data range : -48 ~ 4047 or-2048 ~ 2047
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| 43 Remote Function Block

431 Module Initialization
1) G3F-AD3A, G4F-AD3A
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 I/O station has, the base location number, and the slot
location number, and specifying the an available channel enable, a data type for A/D conversion, and
average process data.
Function . Data e
block 110 Variable type Descriptions
Function Block Execution Request Area onRising Edge.
Input - The execution of write function block is requested in this area.

REQ BOOL - Ifthe 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.

ADR3INI NET_ USINT The location number of the slot on which the transmission module of the master station is
1 RRQ NDF NO mounted. -Setting range: 0to 7
ST NO USINT Statloq number of the communication module which a remote I/O station has.

1 NEL ERR| - - Setting range : 0 to 63

No Base Location Number Area
4 SN SAT BASE USINT - The base No. on which A/D conversion module ismounted is written on this area.

0 - Setting range : 0t0 3
-4 BE ACT Slot Location Number Area

SLOT USINT - The slot No. on which A/D conversion module is moungd is written on this area.

1 401 - Setting range: 0to 7
| Available Channel Specification Area

o CH BOOL[§] | - Available channels are specified in this area.
[ - Enabled channels are specified to 1 and disabled channels are specified to 0.

Output Data Type Specification Area

i - Output digital data type for each channel is specified in this area.

AVG

N TYPE BOOLE - 0is for the range of 1 ~ 5VDC and DC 4 ~ 20mA
4 a6 - Lis for the range of0 ~ 10VDC

NUM

AVG_ Average Process Enable Specification Area
BOOL[g] ; X X )

EN - 1is for the average processing. - 0is for the sampling process.

AVG_ USINT[g] Set a constant of the average processing of the number of times.

NUM - Setting range : 2 ~ 255

Output NDR gooL | When function block execution is completed with no error, 1 is written. During the scan which
the execution condition has been made, 1 is continuing and at the next scan. 0 is written.
Error Data Display Area
- When error occurs during function block initialization, 1 is written and the operation comes
ERR BOOL ) . X o ) -

to stop. During the scan which the execution condition has been made, 1 is continuing
and at the next scan, 0 is written.

Error Code Display Area

STAT USINT - When error occurs during function block initialization, the error code number is written.
Channel Operation Display Area

ACT BOOL[8] - The channel specified after executing the function block initialization with no error is

right, 1is written and, on the non-specified channel, 0 is written.

BOOL[8] and USINTI[8] of data type means that the number of element is 8, and also this means the whole number of channels and channel number.
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2) G6F-AD2A

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 I/O station has, the base location number, and the slot
location number, and specifying the an available channel enable, a data type for A/ID conversion, and
average process data.

Function q Data o
block 110 Variable ype Descriptions
Function Block Execution Request Area onRising Edge.
Input - The execution of write 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(1), function block initialization for the module is
executed.

ADREZN NET_ USINT The location number of the slot on which the transmission module of the master station is
4 re NDF: NO mqunted.-Semng range: 0 to_7 _ _ _
ST NO USINT Stationnumber of the communication module which a remote IO station has.
1w =R - - Setting range : 0 to 63
N0~ Base Location Number Area
T BASE USINT - The base No. on which A/D conversion module is mouned is written on this area.
0" - Setting range : 0
e A Slot Location Number Area
SLOT USINT - The slot No. on which A/D conversion module is mouned is written on this area.
4 qor - Setting range: 0to 7
Available Channel Specification Area
1™ CH BOOL[4] - Available channels are specified in this area.
- Enabled channels are specified to 1 and disabled channels are specified to 0.
1 o DATA Output Data Type Specification Area
{ ne TYPE BOOL[4] - Output digital data type for each channel is specified in this area.
N - Ois forthe r ange of —48 t0 4047. - 1is for the range of -2048 to 2047.
1 Q\GGM AVG_ BOOLY Average Process Enable Specification Area
EN - 1is for the average processing. - 0is for the sampling process.

AVG_ USINT[4] Set a constant of the average processing ofthe number of imes.
NUM - Setting range : 2 ~ 255
Output NDR BOOL When fungtion blogk execution is completed witlh no error, 1 is written. During thq scan which
the execution condition has been made, 1 is continuing and at the next scan. 0 is written.
Error Data Display Area
RR BOOL - When error occurs during function block initialization, 1 is written and the operation comes

to stop. During the scan which the execution condition has been made, 1 is continuing
and at the next scan, 0 is written.

Error Code Display Area
STAT USINT - When error occurs during function block initialization, the error code number is written.

Channel Operation Display Area
ACT BOOL[4] - The channel specified after executing the function block initialization with no error is
right, 1 is written and, on the nonrspecified channel, 0 is written.

BOOL[4] and USINTI[4] of data type means that the number of element is 4, and also this means the whole number of channels and channel number.
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432 Module Reading
1) G3F-AD3A, G4F-AD3A

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 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(1), function block reading for the
module is executed.

The location number of the slot on which the communication module of the master

NET -

- USINT station is mounted.
NO ;
ADRFD - Setting range: 0to 7

REQ NDIT
& ik . o ) .
e STNO USNT The st;itlon n umper of the communication module which a remote I/0 station has.

- Setting range : 0 to 63
SN T
0
BAE  DATAT

Base Module Location Number Area

aor BASE USINT - The base No. on which A/D conversion module is moungd is written on this area.

- Setting range : 0to 3
™

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

Available Channel Specification Area
CH BOOL[8] | - Available channels are specified in this area.
- 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 contnuing 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.

Channel Operation Display Area
ACT BOOL[g] - The channel specified after executing the function block reading with no error is
right, 1 is written and, on the non-specified channel, 0 is written.

A/D Conversion Value Output Area

DATA INTIE] - Output data range : -48 ~ 4047 or—2048 ~ 2047

BOOL[8] and USINT(8] of data type means that the number of element is 8, and also this means the whole number of channels and channel number.
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2) G6F-AD2A
Function block for reading the module is performed for every channel in block and the specified channels
are used b read output variable of data displayed from A/D conversion digital value.

i . Data L
FUB%'(?Q 10 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(1), function block reading for the
module is executed.

The location number of the slot on which the communication module of the master

NET -

NO USINT station is mounted.

) - Setting range: 0to 7
REQ NDIT
NET R The station number of the communication module which a remote 1/O station has.
NO ST_NO USINT - Setting range : 0 to 63
SN T
0
BAE L
DATA Base Module Location Number Area
qqr BASE USINT -The base No. on which A/D conversion module is mouned is written on this area.
- Setting range : 0
™

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

Available Channel Specification Area
CH BOOL[4] | - Available channels are specified in this area.
- 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.

Channel Operation Display Area

ACT BOOL[4] - The channel specified after executing the function block reading with no error is
right, 1 is written and, on the non-specified channel, 0 is written.

AID Conversion Value Output Area

DATA INTE4] - Data output range : -48 ~ 4047

BOOL[4] and USINT[4] of data type means that the number of element is 4, and also this means the whole number of channels and channel number.
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44 Errorson Function Block

This shows errors and resolutions in accordance with them.

Function block
STAT | Local - L Read f
Descriptions Initiali-za 2 Resolutions
No. |/Remote tion Array [ Single
type | type
0 Operating with no fault [e) [¢) [¢)
Local ) . ) 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 A/D conversion module to the specified
5 The module loaded isn't the A/D module (0] (0] (0] ot p
slof
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 - ¢} ¢} o .
channel on the initialize function block
17 Average number exceeding the proper o Correct the value to the proper range
range (Number:2 to 255)
128 HIW error of the communication module o o See the manual for the remote communication
Remote | for remote module
. . h Correct the number in accordance with the
The base location number is exceeding
129 ) o o} proper range
the proper setting range )
(See Section4.3)
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
133 The module loaded isn't the A/D module (o] (e} Mour.n' the AID conversion module to the
specified slot
135 HIW error of the A/D conversion module Contact the service station
136 The A/D conversion module's shared o Contact the service station
memory error
) . Make a correct specification of the available
137 The available channels are not specified - (0] N .
channel on the initialiing function block
145 Average number exceeding the proper o Correct the value to the proper range
range (Number:2 to 255)
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Chapter5. GM PROGRAMMING

5.1 Programming for Distinction of A/D Conversion Value

1) System Configuration
GM3- GM3- G3+- G3Q
PAIA CPUA AD3A RY4A

2) Initial Settings

(1) Available channel enable : channel 0, 2, 3
(2) Analog input: current input(DC 4 ~ 20 mA)
(3) Average processing setting : channel 2100 times), channel 3(50 times)

3) Descriptions of the Program

1
(2
@3
4

The digital value less than 2,000 of channel Oturns %Q0.1.0 on.

The digital value more than 3,600 of channel 2turns %Q0.1.1 on.
The digital value more than 2,000 or same, and less than 3,600 or same of channel 4 turns %Q0.1.2 on.
The digital value of the same as 2,800 of channel 4 turns %Q0.1.3 on.

= ==
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ROWO

ROW1

ROW 2

ROW 3

ROW 4

ROW5

ROW 6

ROW 7

ROWS8

ROW9

ROW 10

ROW 11

ROW 12|~

ROW 12

ROW 14

ROW 15

ROW 16

ROW 17

ROW 18

ROW19

ROW 20

ROW 21

ROW 22

ROW 23

ROW 24

4) Programming Example

— ADINI ~ ADRD T
READY AD3INI AD3RD START
\
—— F———Rre0 DONH REQ DONE S
’ " Normal completion of
execution condition AID conve rsion reading
— — — INI 0 — I~ RD STAT -
" 0 BASE STAT Error code display Base location BASE STAT —S . ) .
Base location number ; h no. Error code display in the processing
specification :ﬂiﬁl%ﬁih{‘nmm" block  number specification of the read function block
B _ ~sior  Act— NrAcT. 0 —SLOT  ACTRD_ACT —
Slot | Numb = ion di i
Slot location number Channel operation ot location Numbe Channel operation display in the proces-
specification display in the specification ing of read function block initialization
function block AD CH
— AD CH —CH initialization AU -1 CH DATA[— DATA -
Available channel Available channel Data display of A/D conversion
enable specifiation enable specification value of enabled channel
— DATATYPE — —
Data type specification TYPE
— AVG EN —{AVG- -
Average processing EN
enable/disable specification
- AVG_NUM —{ AVG- -
Average number
value gpecification NUM
START LT
| EN ouT— -
The digital value less than 2000 of channel 0 turns %Q0.1.0 on. %{Qo'l\'o
B DATA] —IN1 ouT {1}
AID conversion
value of channell0
- 2000 — N2 -
GT
EN ENO—
The digital val than 3600 of channel 2 turs %Q0.1.1 Q011
e digital value more than of channel 2 turns %Q0.1.1 on. PN
B DATAZ] — IN1 ouT {1}
AID conversion
value of channel
B —1IN2 -
GE
B EN ENO— -
The digital value more than 2000 or same, and less than 3600 or same %Q0.1.2
3600 of channel 4 turns %Q0.1.2 on. (Y
B —1IN1 OUT 1}
= DATAM] —{|n2 -
AID conversion
value of channel
— 2000 ~( IN3 —
EO
B EN ENO™ -
The digital value 2800 of channel 4 turns %Q0.1.3 Q013
e digital value of channel 4 turns %Q0.1.3 on. PN
— DATAI4] —{IN1 OUT 1 J
AID conversion
value of channel 4
— 2800 —[|N2 —
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/":

This denotes
4 channels

5) Specifying initial value of input/output variables on the program.(Specifying channel9

#dd/Edit !

Wariahle Name AD_CH

~Mariahle Kind

(014

Yariable Kind :

Cancel

Help

Pk

—Data Type
& Elermentan

€ FH nstance:

—Memaory Allocation
f+ Auto

= Assign (AT :

gFArray @ [7 )opé [BooL

Bl

~Initial Walue
~Comments ——
I Array Mame ; AD CH: ARRAY [0.7] OF
BOOL
Mo Init
__—T o
[
Channel No. 2 Initialize Array Elerment

(3
[4
]
(6]
[7]

oo oo oo oo

»
»

Select this
and this screen appears

4
Init. Array... :l

Select this
and this screen appears

To select
previous Ch.

Array Element Mame :

AD_CHIO]

Mext tem

\

[ritial Walue ITE

Enabled channel : 1

Disabled channel : 0

0]:4 Cancel

Help |

To specify channel enable/disable

To select
next Ch.
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6) Input/output variables on Programming

| vaibename | | vakind | | Data Type | | (AT Address) (il Value)
AD_CH VAR : ARRAY [0..7] OF BOOL :={101,01,0000}
AD_INI . VAR : FB instance
AD RD : VAR : FB instance
AVG_EN : VAR : ARRAY [0..7] OF BOOL :={0,1,0,1,0000}
AVG_NUM : VAR : ARRAY [0..7] OF USINT :={0,0,100,50,0,0,0,0 }
DATA . VAR : ARRAY [0..7] OF INT
DATATYPE - VAR : ARRAY [0..7] OF BOOL :={0,0,0,0,000,0}
INI_ACT VAR : ARRAY [0..7] OF BOOL
INI_STAT . VAR - USINT
RD_ACT - VAR : ARRAY [0..7] OF BOOL
RD _STAT - VAR - USINT
READY - VAR : BOOL
START - VAR : BOOL
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52 Programming for Display of A/D Conversion Value and Error Code on BCD

Display
1) System Configuration
GM4- GM4- GAl- G4AQ- G4Q GAF-
PA2A CPUA D22A RY2A RY2A AD3A
f t
Channel 0 (4~20mA)
Initialize o~ o %10.0.0 %0020
0 L.
~96Q0.2.7 Digital BCD Display
DlSDlaV error COde Wlth BCD [e) [} %lOO 1 . H (d|sp|ay|ng error)
Display A/D conversion o_l_o %1002 9%Q0.1.0
data with BCD Q0115 | El El El Digital BCD Dispay
(displaying A/D conve-

2) Initial Settings

(1) Available channel enabled : channel 0,

(2) Analog input : current input(DC 4to 20 mA)

(3) Average processing setting : 10 imes

3) Descriptions of the Program
(1) %10.0.0 tuming On leads to the initial setting of A/D conversion module.
(2)%10.0.1 tumning On leads to displaying A/D conversion value on the BCD display.(%Q0.1.0 to %Q0.1.15)
(3) %10.0.2 turning On leads to displaying error code of function block on the BCD display,

(%Q0.2.0 to %Q0.2.7)

55
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4) Programming

— ADINI ~ ADRD T
%1000 AD3INI AD3AD START
1
ROWo——] |———RrRe0 DONE REQ DONE (s)
Execution  condition and AID conversion read has
Initial Setting been completed normally.
ROW1L 0 —{BASE STAT—.INISTAT 0  —|BASE STAT— RD STAT -
" Error code display in Base location Error code display in the processing
Base location number the f b .
specifiation i ?_rocglsSIEg ?. lzati "“m.f.efal. of the reading function block
ROW 2 nction block initialization  specification
B . —1SLOT  ACT— INLACT 3 o | SLOT  DATAI™ CHO DATA o
Slot location number Channel operation displa Slot location Data display of A/D conversion
specifiation in the function bocz number value of enabled channel
ROW 3+ AD CH —CH initialization specification _| CH —
Available channel .
ROW 4 enable specification éggg%b;ecg?ggﬁgn
— DATATYPE —TYPE —
Data type specifi@ation
ROW 5~ AVG EN —AVG- —
Average processing EN
enable/disable specification
ROW 61— AVG_NUM—{ AVG This i - -
- program converts the integer type of the AD conversion value
Average number_ NUM CHO DAq'A into BCD data type 1o display onto the BDC digital display.
value Specification Y
ROW 71— —
START %I0.0.1
rows—— | | -
Command for displaying the
AID conversion value onto BCD:
ROWOL digital display CHO DATA—] —
AID coriversion valu
of.channel.Q
ROW 1CL- —
%10.0.2
Row 11 || -
Command for displaying the
eror code onto BCD " digital
ROW 12t display RD_STAT —
Error code on the
reading function
ROW 13— -
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 Veue)
AD_CH © VAR : ARRAY [0.7] OF BOOL : = {1,0,0,0,0,0,0,0}
AD_INI VAR . FB Instance
AD_RD : VAR . FB Instance
AVG_EN © VAR : ARRAY [0.7] OF BOOL : = {1,0,0,0,0,0,0,0}
CHO_DATA . VAR CINT
DATA VAR . DINT
DATATYPE . VAR :ARRAY 0.7] OF BOOL : ={0,0,0,0,0,00,0}
INI_ACT :VAR . ARRAY [0..7] OF BOOL
INI_STAT © VAR © USINT
AVG_NUM © VAR © ARRAY [0.7] OF UINT : = {10,0,0,0,0,0,0,0}
RD_STAT © VAR © USINT
START © VAR : BOOL
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5.3 Programming for Loading the A/D Conversion Module on Remote
I/0 Station

1) System Configuration

Slot 0

GM4 GM4- GAL- Q-
PAIA | CPUA | FUEA RY2A

Remote Station No.”1”

GM4- GAL- GA4F-
PAIA | RBEA | AD3

Slot 0

2) Initial Settings
(1) AD conversion enabling channel: channel 0
(2) Conversion data range: DC 4~20mA
(3) Average processing setting: channel O(setting value: 50 times)

3) Descriptions of the Program

(1)The digital value less than 20000f channel 0 tums % Q0.1.0 on.
(2)The digital value more than 2000 or same, and less than 10,000 or same of channel 0 tums %Q0.1.1 on.
(3)The digital value more than 3,000 or same, and less than 12,000 of channel 0 tumns %Q0.1.2 on.

(@)The digital value more than 4,000 or same of channel 0 tumns %Q0.1.3 on.
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4) Programming example

It indicates on when ggﬁrated normally,

and off when operated abnormally or down
from Live data of opposite station
READY START _NETO_LIV[1] r /Q)%ilml ] START
Line 0 || 1/} 1| REQ  NOR (s}
Execution condition Execution request when the
and initial setting initializing function block is not
Line 1 operated (T NET NDR[— SRD_ST
Slot location mmber of masf NO ~ Error data display in processing of
. communication module niialization function block
Line2 f— —sT sTAT— INLSTAT
Address of remote| N Error code display in processing of
. NETO_RSTH] _NETO_LV[1] MOVE MOVE station NO infialzaion hmon‘ b;t)ocky " "
Line 3 — EN B0 BN B[ o ot | A ACTINLACT
It indicates information on 2/53 ggﬁv‘;sigﬁmmgg I(;lggg;l channel operation
i | poweroff state of opposite | | ]
Line 4 station. If restored, it tuns 01 iNg OUTT™ ReADY 0| IN1 outy 'Nggf}lzogona%on numger sLor
. Ort"and the “On” state is AID conversion modu
Line5 | retained untl the user Ac ch cn
program turns it “Off”. Avalable channef enable
. specification
Line 6 |— o INPUTdT“;(PE— TYPE
- =7 nversion rangef
START  ADRDNPR  nero Ly JesmioN speciicaton 7
Line 7 1 1/ 1 REQ  NDR[™ AVG_EN avG
Execution request on the reading function Average processing EN
Line 8 block with communication intervals. enab\dd\sak\\;- GSple\lcllj]l(\:/?”m -
ine8 |— 0™ ERR[— RD_ERR —
Slot location number of NET_ ) YUV | AVG
master communication modulg NO Error data display ﬁﬁgg?ggg%gﬂg{ _NUM
Line9 |— —sT_ STAT= RD_STAT
Address of remote statiof) \ () Error code display at
Line 10 occurring error
Base location numbe?g BASE ACT] N R%—QCT |
AID conversion module ngenv“aﬁon r?iggﬁly
Line 11 |— —|SLOT  DATA—AD_DATA
Slot location number of AID conversion value
AID conversion module
Lind 12 |— AD_CH—CH
T GF
Line 13 EN ENO EN ENOT—
) LT |
Line 14 AD_DATA[OH N1 ouT™ % quo AD_DATA[OF] N1 ouT EN ENO|
The digital value less than
. 2000 of channel 0 - H
Line 15 |— 2006 N2 {urns %Q0.1.0 on. 200077 N2 AD_DATAOI N1 OUT[ % qui :
The digital value more than
2000 or same, and less than
Line 16 |— 3006 N2 3000 or same tums %Q0.1.1
on.
Line 17 |—
Line 18 |—
GF |
Line 19 EN ENO
Line 20 AD_DATAI0—{|N1 ouT EN ENOT—
Line 21 |— 300077 12 AD_DATAO N1 OUT[ % qui2
The digital value more thar
S a000— 12 R BT
Line 22 on
Line 23]
Line 24—
GF
Line 25| EN ENO[—
Line 26]— AD_DATAOF{INL  OUT|[™ % Qu2 i
The dowg'rtal value more than ¢
or same H
Line 27}— 40087 N2 turns %Q0.1.3 on.
Line 28 [—
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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..7) OF BOOL : = {0,0,0,0,0,0,0,0}
AD DATA : VAR : ARRAY [0..7] OF INT
AD_INI :VAR . FB Instance
AD_RD VAR . FB Instance

AVG_EN : VAR : ARRAY [0.7] OF BOOL : = {1,0,0,0,0,0,0,0}
AVG_SEL : VAR : ARRAY [0.7] OF BOOL : = {1,00,00,0,00}
INPUTTYPE : VAR ‘ARRAY [0.7] OF BOOL  :={0,0,00,0,0,0,0}
INI_ACT :VAR . ARRAY [0..7] OF BOOL

INI_ERR © VAR . BOOL

INI_STAT © VAR © USINT

AVG_NUM : VAR : ARRAY [0..7] OF UINT : = {50,0,0,0,0,0,0,0}

RD_STAT © VAR : ARRAY [0..7] OF BOOL

RD_ERR VAR : BOOL

RD_STAT . VAR : USINT

READY © VAR : BOOL
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6 Buffer memory

The A/D module has buffer memory used for data exchange with CPU module. This chapter

describes the configuration and contents of buffer memory.

6.1 The configuration of buffer memory

6.1.1 G6F-AD2A

Address Name Description Default | pemark
(decimal) value
00 Channel enable Enable / disable channel operation 00) R/W"
01 Output data range Assign the range of digital output value h00 R/W
Average count Enable / disable average count processing
02 processing enable per each channel h0o R/IW
03 Avg. count of ChO Assign the count of Avg. processing of ChO ho2 R/W
04 Avg. count of Chl Assign the count of Avg. processing of Chl h02 R/W
05 Avg. count of Ch2 Assign the count of Avg. processing of Ch2 h02 R/W
06 Avg. count of Ch3 Assign the count of Avg. processing of Ch3 ho2 R/W
07 Data enable Make enable the new setting of buffer 0 ~ 6 00) R/W
08 Cho digital output value Digital output value of channel 0 - R
09 Ch1 digital output value Digital output value of channel 1 - R
10 Ch2 digital output value Digital output value of channel 2 - R
11 Ch3 digital output value Digital output value of channel 3 - R
12 Channel status Indicate run/stop of each channel - R
13 Cho error code Shows error code when an error occurred } R
on channel 0
14 Chi error code Shows error code when an error occurred } R
on channel 1
Shows error code when an error occurred
15 Ch2 error code on channel 2 - R
Shows error code when an error occurred
16 Ch3 error code on channel 3 - R
* All 16-bit data
L RW  :Read and write are both available
R : Read only
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6.1.2 G3F-AD3A/GA4F-AD3A
The buffer memory of G3F-AD3A and G4F-AD3A has same configuration.

Add_r €ss Name Description Default Remark
(decimal) value
00 Channel enable Enable / disable channel operation 200] R/W
o1 Input voltage / current | Assign the type of analog input hoo R/W
type voltage / current
Average count Enable / disable average count processing
02 processing enable per each channel hoo RIW
03 Avg. count of ChO Assign the count of Avg. processing of ChO h02 R/W
04 Avg. count of Chl Assign the count of Avg. processing of Chl h02 R/W
05 Avg. count of Ch2 Assign the count of Avg. processing of Ch2 h02 R/W
06 Avg. count of Ch3 Assign the count of Avg. processing of Ch3 h02 R/W
07 Avg. count of Ch4 Assign the count of Avg. processing of Ch4 h02 R/W
08 Avg. count of Ch5 Assign the count of Avg. processing of Ch5 ho2 R/W
09 Avg. count of Ch6 Assign the count of Avg. processing of Ch6 h02 R/W
10 Avg. count of Ch7 Assign the count of Avg. processing of Ch7 h02 R/W
11 Data enable Make enable the new setting of buffer 0~10 000] R/W
12 Cho digital output value Digital output value of channel 0 - R
13 Ch1 digital output value Digital output value of channel 1 - R
14 Ch2 digital output value Digital output value of channel 2 - R
15 Ch3 digital output value Digital output value of channel 3 - R
16 Ch4 digital output value Digital output value of channel 4 - R
17 Chb5 digital output value Digital output value of channel 5 - R
18 Ch6 digital output value Digital output value of channel 6 - R
19 Ch7 digital output value Digital output value of channel 7 - R
20 Channel status Indicate run/stop of each channel - R
Shows error code when an error occurred
21 Cho error code on channel 0 - R
Shows error code when an error occurred
22 Chl error code on channel 1 - R
Shows error code when an error occurred
23 Ch2 error code on channel 2 - R
24 Ch3 error code Shows error code when an error occurred ) R
on channel 3
o5 Ch4 error code Shows error code when an error occurred ) R
on channel 4
Shows error code when an error occurred
26 Ch5 error code on channel 5 - R
27 Ché error code Shows error code when an error occurred ) R
on channel 6
Shows error code when an error occurred
28 Ch?7 error code on channel 7 - R

* All 16-bit data
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6.2 The Contents and description of buffer memory

6.2.1 G6F-AD2A

1) Channel enable (Address 00)
- When the power is on, all bits are set as 0 (off) and all channels are disabled.

- In order to enable a channel, set the corresponding bit as 1 (on). For example, turn on

the bit 2 to enable the channel 2.

- Because the conversion time depends on the number of used channel, turning on just

necessary channel can reduce A/D conversion time.

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6é bit5 bit4 bit3 bit2 bitl  bit0

-l -1 -1-1-1=-/-l-1--1-|-|c8 ce|cu|cwo
N ]

Ignored Channel enable
0 : A/D conversion disable

1: A/D conversion enable

Example) To enable channel 1 and 2 :

Write h0006 ( turn on bit 1 and 2 ) to buffer 00, and sampling time is

obtained as 2 “ 5ms = 10ms.

2) Output data range (Address 01)
- Only G6FAD2A has the function of selecting the range of digital output data. (It is not
available with G3F-AD3A and G4F-AD3A).

- Each channel can be set independently.

- Turn on the corresponding bit as‘ 1 to set the output data range as -2048 ~ 2047. The
default value is‘ 0’ (-48 ~4047).

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4  bit3 bit2 bitl  bit0

- - - - - - - - - - - — | Ch3 Ch2| Chl | ChO

Ignored Assign the output data range
0: -48~4047
1: -2048 ~ 2047
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3) Average processing enable (Address 02)

- To use the average processing, set the corresponding bitas ‘ 1’ .

- The default value is 0 (sampling processing).

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bité bit5 bit4  bit3 bit2 bitl  bit0

A J
Ignored average processing enable

0 : sampling processing
1: average processing

4) Averaging count (Address 03 ~ 06)

- Assign the number of count that is used for the calculation of average value.
- Each channel can be set with different values.

- If the channel is not designated as average processing in address 02, the setting of

averaging count is ignored.

Address Description
03 The number of averaging count of channelO.
04 The number of averaging count of channel 1.
05 The number of averaging count of channel 2.
06 The number of averaging count of channel 3.

5) Data enable (Address 07)
- By turning on the bit O of address 07, the contents of address 00 ~ 06 are validated.

- While the bit 0 of address 07 is off, the A/D module operates according to the previous
value of address 00 ~ 06 (channel enable, average processing enable, etc.) even if the

contents of address 00 ~ 06 is changed by CPU module.

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bité bit5 bit4  bit3 bit2 bitl  bit0

-l -l -'-1-/l-]1-1-1-1=-1-1-1- ~=1|=-1°0@E

J\_J
Ignored Data enable

0 : Ignore new data
1 : Validate new data
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6) Digital output value (Address 08 ~ 11)

- The digital value converted from analog input value is stored at this area.

- If an error occurs, the digital output value keeps the previous value.

Address Description
08 The digital output value of channel O
09 The digital output value of channel 1
10 The digital output value of channel 2
11 The digital output value of channel 3

7) Channel status (Address 12)

- Indicates a channel is operating or not by turning on/off the corresponding bit.

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bité bit5 bit4  bit3 bit2 bitl  bit0

N N J
Ignored Channel status
0 : Not operating
1: Operating

8) Error code (Address 13 ~ 16)

- Shows an error code when an error occurred.

Error code Description
g[0[0] No error
h1l The averaging count setting error
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6.2.2 G3F-AD3A / GAF-AD3A

1) Channel enable (Address 00)

- When the power is on, all bits are set as 0 (off) and all channels aredisabled.

- In order to enable a channel, set the corresponding bit as 1 (on). For example, turn on

the bit 2 to enable the channel 2.

- Because the conversion time depends on the number of used channel, turning on just

necessary channel can reduce A/D conversion time.

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4  bit3 bit2 bitl  bit0

- - - - - - - — [ Ch7 | Che [Ch5 | Ch4 | Ch3 Ch2 | Chl [ ChO

Ignored Channel enable
0: A/D conversion disable

1: A/D conversion enable

Example) To enable channel 1, 2, and 3 for G4F-AD3A :

Write h00OD ( turn on bit 1, 2, and 3 ) to buffer 00, and sampling time is

obtained as 3 “ 5ms = 15ms.

2) Input voltage/current type (Address 01)
- This function is available with G3RAD3A and G4FAD3A. With the G6FAD2A, the input

voltage/current type isr t set by sequence program.

- Turn on the corresponding bit as‘' ' to set the input voltage/current type as 0 ~ 10 VDC.
The default valueis * 0' (1 ~5VDC and DC4~20mA ).

- When use current input, be sure to set the corresponding bit as ‘ 0. Otherwise, the

module will not operate normally.

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4  bit3 bit2 bitl  bit0

- - — [ Ch7 | Ch6 | Ch5 | Ch4 | Ch3 Ch2 | Chl | ChO

J J

Ignored Assign input voltage range
0:1~5VDC and DC4~20mA

1:0~10VDC
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3) Average processing enable (Address 02)

- To use the average processing, set the corresponding bitas ‘ 1’ .

- The default value is 0 (sampling processing).

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4  bit3 bit2 bitl  bit0

- - - - - - - — [ Ch7 | Che [Ch5 | Ch4 | Ch3 Ch2 | Chl [ ChO

J J

Ignored average processing enable
0 : sampling processing
1: average processing

4) Averaging count (Address 03 ~ 10)
- Assign the number of count that is used for the calculation of average value.

- Each channel can be set with different values.

- If the channel is not designated as average processing in address 02, the setting of

averaging count is ignored.

Address Description
03 The number of averaging count of channel 0.
04 The number of averaging count of channel 1.
05 The number of averaging count of channel 2.
06 The number of averaging count of channel 3.
07 The number of averaging count of channel 4.
08 The number of averaging count of channel 5.
09 The number of averaging count of channel 6.
10 The number of averaging count of channel 7.

5) Dataenable (Address 11)

- By turning on the bit O of address 07, the contents of address 00 ~ 06 are validated.

- While the bit 0 of address 11 is off, the A/D module operates according to the previous
value of address 00 ~ 10 (channel enable, average processing enable, etc.) even if the
contents of address 00 ~ 10 is changed by CPU module.

bitl5 bitl4 bitl3 bitl2 bitll bitl0 bit9 bit8 bit7 bit6é bit5 bit4  bit3 bit2 bitl  bit0

- -1-1-1=-1-1=-1-/-1=-1=-1-1- =1-1°0E

J\_J

Ignored Data enable
0 : Ignore new data
1 : Validate new data
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6) Digital output value (Address 12 ~ 19)

- The digital value converted from analog input value is stored at this area.

- If an error occurs, the digital output value keeps the previous value.

Address Description
12 The digital output value of channel O
13 The digital output value of channel 1
14 The digital output value of channel 2
15 The digital output value of channel 3
16 The digital output value of channel 4
17 The digital output value of channel 5
18 The digital output value of channel 6
19 The digital output value of channel 7

7) Channel status (Address 20)

- Indicates a channel is operating or not by turning on/off the corresponding bit.

bit15 bitl4 bitl3 bit12 bitll bitl0 bit9 bit8 bit7 bit6 bit5 bit4 bit3 bit2 bitl  bit0
-l -1 -l-|-1]-|-]-|cw|ce|cns|cw|cm ch2|ch|co
VAN J

Ignored

8) Error code (Address 21 ~ 28)

- Shows an error code when an error occurred.

Channel status
0 : Not operating

1: Operating

6

Error code Description
g[0[0] No error
hil The averaging count setting error

-8
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7 Buffer read/write instructions

7.1 Buffer read instructions

7.1.1 GET/GETP instruction

230 G K200S
FUN ET
GET, GETP (230) Applicable CPU K300S
FUN(231) GETP
K1000S
Available devices Flag
Instructions Steps [ Error  zero | Carry
M| P[K|[L|F|T|[C]|S| D|/[#D]|Integer (F110) (F111) | F112)
nl O
GET S @)
9 ©)
GETP D O] O| O|O* (ON N6) O] O
n2 @)

Input

condition
|7

GETP) nl1 S D n2

|

* Available only when do not use computer link module or data link module

Operand setting

ni Slot number at which A/D
module is mounted

g | Start address of buffer
memory to be read

D Start address of CPU memory
at which read data is stored

n2 | Number of word to be read

1) Functions

- Reads the data of ‘n2 words, which start at the address specified as ‘S of buffer

memory inside the special module mounted at the slot‘ nl, and stores the data into the
memory of CPU which begin with the device specified as‘D’ .

[S]

[S+n2-1]

Buffer memory
of A/D module

N

‘n2 words

CPU module

[D]

m “nZ words

[D+n21]
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- In the following cases, operation error occurs;

a) Special function module is not founded at the slot number specified at ‘ n1’
b) The value of ‘ n2 is greater than 512, or [ D + n2 ] is exceeds the range of specified

device.

- Execution conditions

Input condition

GET

| Executed per scan Executed perscan L_____
] Lad N Lgl
GETP ﬂ ﬂ
Executed only once Executed only once
- —> -

2) Program example

- Program that reads address 14, 15 of buffer memory of the A/D module (G4F-AD3A)
mounted at the slot 3, and stores them to the D0014, D0015 of CPU module.

Input

| condition
| || GET 00003 00014 DO0O14 00002 :

- Program that reads address 09, 10 of buffer memory of the A/D module (G6FAD2A) mounted
at the slot 3, and stores them to the D0014, D0015 of CPU module.

Input

| condition
| I I GET 00003 00009 DO0014 00002 ]
A Buffer memory CPU module
(GEF-AD2A) of A/D module
12(07) D0012
13(08) D0013
14(09) 2001 DO014 2001
2 words 2 words
15(10) 1999 DO015 1999
16(11) D0016

7-2
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7.1.2 RGET instructions

K200S
RGET FUN(232)  RGET Applicable CPU K300S
K1000S
Available devices Flag
reretens Tl e ko[ r]cs | o] meger| ™ [Eror zero Teary
sl O
st O
ses D O] O] O|O* (ONNO) @) 13 o
S O
O
SS [O[O| O|O* (0N NO) @)

Input
condition

|_

RGET sl

st D S n SS

Operand setting

Upper | Type of remote special function
Start address of buffer memory
byte module
sl S of A/D module of remote
Lower [ Slot number of Fnet module of station
byte self-station
Upper | Slot number of remote special
byte function module
st - n Number of words to be read
Lower | Station number of Fnet remote
byte module
D Start address of destination device of self- ss Device at which the link status
station is stored

* Available only when do not use computer link module or data link module

1) Functions

- Reads the data of ‘n2 words, which starts at the address specified as ‘S of buffer

memory inside the special function module of remote station (station number & slot

number is specified as* st) through the Fnet communication module (the slot number is

specified as‘sl), and stores the data into devices which begin with the device specified

as ‘' D' . Then stores the link status into the device specified as ‘' SS' of self-station.

7-3
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[S]

[S+n21]

[ Remote station ]

Buffer memory
of A/D module

N

‘2

words

N

Fnet
remote
module

e

[D]

-

Fnet
module

Station
No =*st'

[D+n21]

- Code of remote special function modules are as followings;

Module Code
G3FAD3A h40
G4FAD3A hCO0
G6FAD2A h02

[ Self station ]

CPU module

( For the codes of other special function modules, please refer

the user’ s manual of the related special function module)

‘n2
words

- An operation error occurs when [S+n2 —-1]or [ D + n2 —1 ]is exceeds the range of

specified device.

- Execution conditions

Input condition

RGET

f

Executed only once
i A

Executed only once

- <«
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2) Program example
- Program that reads 8 words, through the Fnet module mounted at the slot 03, from the
address 11 of the buffer memory of the G3F-AD3A module mounted at the slot 01 of
remote station h1D. Then, stores the read data to the 8 words which begin with D0300 of

self-station. The link status will be stored at M020 of self-station.

[ System configuration ]

Selfstation

GMV4- K4P- G4l- G4l- G4L- GA4AL- G4Q-
PA2A 15AS D22A D22A FUEA FUEA RY2A

Station Station
No=h01 | No=h02

slot 0 slot 1 slot 2 slot 3 slot 4

Remote station

GM3- G3L- G3l- G3F G3Q
PA2A RBEA D22A AD3A RY2A
Station
No=h1D

slot 0 slot 1 slot 2

[ Example program ]

Input
| condition

| 1| RGET hCO003 hO011D DO0300 00011 0008 MO020 1

sl : upper byte - the code of remote module is hCO

lower byte = slot number of Fnet module of self station is h03

st : upper byte - slot number of remote A/D module is hO1

lower byte > the station number of remote station is h1D
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7.2 Buffer write instructions

7.2.1 PUT/PUTP instructions

K200S
FUN(234) PUT i
PUT, PUTP Applicable CPU K300S
FUN(235) PUTP
K1000S
Available devices Flag
Instructions Steps [ grror  zero | Carry
M| P LIF|T]|C]|S #D | Integer F110) (F111) | F112)
nl @]
PUT S O
9 @)
PUTP D OO o* OO O
n2 @]
Operand setting
nl Slot number at which A/D
Input module is mounted
i Start address of buffer memory
— - u
PUTP®) n1 D S n2 D at which data will be written
D | Startaddress of source data of
CPU module
n2 | Number of word to be written
* Available only when do not use computer link module or data link module

1)

Functions

Write the data of ‘ n2 words, which start at the address specified as‘S of CPU, and

transfer the data into the block starting at the address specified as ‘D’ of buffer memory

inside the A/D module mounted at the slot number ‘nl’ .

Buffer memory
of A/D module

[D]

[D+n2-1]

m ‘nZ words

7-6

[S+n21]

CPU module

[S]

m ‘n2 words
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- In the following cases, operation error occurs;

a) Special function module is not founded at the slot number specified at ‘ n1’
b) The value of‘ n2 is greater than 512, or [ D + n2 ] is exceeds the range of specified
device.

- Execution conditions

Input condition

PUT

— | Executed per scan Executed perscan L_____
] Lad N Lgl
PUTP ﬂ ﬂ
Executed only once Executed only once
- —> -

2) Program example

- Program that write 3 words of D0049 ~ D0051 of CPU module to the address 02 ~ 04 of

buffer memory of the A/D module mounted at the slot 3.

Input

| condition
| 1| PUTP 00003 00002 DO0049 00003 4{
Buffer memory CPU module
of A/D module
01 D0048
02 h0003 DO049 h0003
03 h0020 3 words D050 h0020 3words
04 h0020 DOO051 h0020
05 DO0052
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7.2.2 RPUT instructions

K200S
RPUT FUN(233)  RPUT Applicable CPU K300S
K1000S
Available devices Flag
reretens Tl e ko[ r]cs | o] meger| ™ [Eror zero Teary
sl O
st O
RPUT S © 13 O
D O]l O| O|O* (0N NO) @)
O
SS [O[O| O|O* (0N NO) @)

Input
condition

1 RPUT sl st S D n SS 4{

Operand setting

Upper | Type of remote special function
Start address of buffer memory
byte module
sl D of A/D module of remote
Lower [ Slot number of Fnet module of station
byte self-station
Upper | Slot number of remote special
byte function module
st - n Number of words to be read
Lower [ Station number of Fnet remote
byte module
S Start address of device at which source ss Device at which the link status
data is stored (self-station) is stored

* Available only when do not use computer link module or data link module

1)

Functions

- Write the data of ‘ i words which start at the device specified as ‘S to the block which

begin with the address specified as ‘D of buffer memory inside the special function

module of remote station. (station number & slot number is specified as ‘st) through the

Fnet communication module. Then stores the link status into the device specified as ‘' SS

of self-station.

7-8
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[D]

[D+n21]

[ Remote station ]

Buffer memory
of A/D module

N

‘2

words

N

Fnet
remote
module

-

[S]

2

Fnet
module

Station
No =*st'

[S+n21]

- Code of remote special function modules are as followings;

Module Code
G3FAD3A h40
GAF-AD3A hCO0
G6FAD2A h02

[ Self station ]

CPU module

( For the codes of other special function modules, please refer

the user’ s manual of the related special function module)

‘n2

words

- An operation error occurs when [S+n2 —-1]or [ D + n2 —1 ]is exceeds the range of

specified device.

- Execution conditions

Input condition

RPUT

fl

f

Executed only once
i A

7-9

Executed only once
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2) Program example

- Program that write 10 words, through the Fnet module mounted at the slot 02, from the
D0200 ~ D0209 of self station to the address 11~20 of the buffer memory of the G3F
AD3A module mounted at the slot 02 of remote station hOE. The link status will be stored

at M020 of self station.

[ System configuration ]

Selfstation
GV4- K4P- G4l- G4l- GA4L- GA4L- GAQ-
PA2A 15AS D22A D22A FUEA FUEA RY2A
Station Station
No=h01 No=h02
slot 0 slot 1 slot 2 slot 3 slot 4
Remote station
GM3- G3L- G3l- G3Q- G3F
PA2A RBEA D22A RY2A AD3A
Station
No=hOE
slot 0 slot 1 slot 2
[ Example program ]
Input
| condition
| !} RPUT hC002 hO020E D0200 00011 0010 MO020
‘sl upper byte - the code of remote module is hCO

lower byte = slot number of Fnet module of self station is h02

lower byte - the station number of remote station is hOE

st : upper byte > slot number of remote A/D module is h02
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The structure of* SS' (Link status) of RPUT/RGET instruction is as following;

bit15 bitl4 bit13 bit12 b1l bit10 bit9 bit8 bit7 bité bits bit4 bit3 bit2 bitl bit0

/ 2N

Error code Error Done

Bit O : Turns on during 1 scan after the communication is completed normally.
Bit 1 : Turns on during 1 scan after a communication error is occurred.
Bit2 ~ 7 : Not used

Bit 8 ~ 15 : When the bit 1 turns on, the corresponding error code is stored.
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8 MK Programming

8.1 Basic programming
The following example program shows how to set the operation condition for buffer memory of

A/D conversion module. In this example, assume that the A/D module is mounted on the slot 2.

8.1.1 G6F-AD2A

Slot Buffer Data No. of
Execution number memory words
ordton g o g :
| | Channel to be used
| | PUT :0002 00000 hOOOB 00001 | 77| (usechamel0,1,and3)
Assign analog input
PUT 0002 00001 ©O000 00001 : [~ range(DC4~20mA)
Assign average
PUT 0002 5( 0002 hO0009 00001 i [ processing channel
: : (channel 0 and 3)
Set Averaging count of
PUT :0002 :00003 00100 00001 | channel 0 (100 times)
Set Averaging count of
PUT 10002 :00006 00050 00001 : || chanel3(s0times)
Validate the new setting
PUT 0002 :00007 00001 00001 | [~ vake
Slot Buffer Destination No. of
Execution number memory of data words
ondion e e s
| | Read the A/ID converted
| | GET : 0002 00008 [(0108 00001 | value of channel 0, and
store it into D0108
Read the A/ID converted
GET : 0002 00009 D0109 00001 [~ | value of channel 1, and
store itinto D109
Read the A/D converted
GET : 0002 00011 D0111 0C001 | value of channel 3, and
storeitinto DO111
Read the operating
4{ GET : 0002 00012 DO0112 00001 |— status, and store itinto
D0112
Read the error code of
GET : 0002 00013 DO0113 006001 I~ | channel0, and store it
into D0113
Read the error code of
GET : 0002 00014 D0114 00001 | channel3, andstore it
into D0114
Read the emor code of
GET : 0002 00016 DOl116 00001 | channel4, and store it
S S O — into DOLIG
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8.1.2

G3F-AD3A / G4F-AD3A
Slot Buffer Data No. of
Execution number memory words
condifon gy preele e po
I I PUT 0002 00000 h0019 00001
PUT :0002 ( 0001 00000 00001
PUT :0002 ( 0002 hO0009 00001
PUT :0002 ( 0003 00100 00001
PUT :0002 :00006 00050 00001
PUT :0002 ( 0011 00001 00001
Slot Buffer Destination No. of
Execution number memory of data words
ondion g o
I I GET : 0002 00012 D0112 00001
GET : 0002 00015 DO0115 00001
GET : 0002 00016 D0116 00001
GET : 0002 00020 D0120 00001
GET : 0002 00021 D0121 00001
GET :0002 00024 D0124 00001
GET : 0002 00025 D0125 00001

8-2

Channel to be used
(use channel 0, 3, and 4)

Assign analog input
range (DC4 ~ 20mA)

Assign average
processing channel

(channel 0 and 3)

Set Averaging count of
channel 0 (100 times)

Set Averaging count of
channel 3 (50 times)

Validate the new setting
value

Read the A/D converted
value of channel 0, and
store itinto D0112

Read the A/ID converted
value of channel 3, and
store itinto D0115

Read the A/D converted
value of channel 4, and
store itinto D0116

Read the operating
status, and store it into
D0120

Read the emor code of
channel 0, and store it
into DO121

Read the error code of
channel 3, and store it
into D0124

Read the error code of
channel 4, and store it
into D0125
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8.2 Example programming

8.2.1 A program for comparison of A/D converted value

1) System configuration

GM3- | K7P- | G3F G3- | G3Q-| G3Q- (A/D module is mounted on slot 0)
PA2A | 30AS | AD3A| D22A| RY4A| RY4A
2) Initial setting for A/D module
No ltem Setting Buffer memory Date_lto be
address written
Channel to be used Cho0,2,4 0 h0015
Analog input type and range DC4~20mA 1 h0000
Averaging processing enable Ch24 2 h0014
i Ch2:100 times 5 h0064
4 Averaging count
Ch 4 : 50 times 7 h0032
5 Validate setting 11 h0001

3) Description of program

Turns on P0010 bit when the digital value of channel 0 is less than 2000

Turns on PO011 bit when the digital value of channel 2 is greater than 3600

Turns onP0012 bit when the digital value of channel 4 is in the range of 2000 ~ 3600

Turns on the PO013 bit when the digital value of channel 4 is 2800.

8-3
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4) Programming

Slot Buffer Data No. of
number memory words
Foolz .................. . .................... E ....................... E
i i PUT 0000 00000 h0O15 00001 [ (accamao s ads
PUT 10000 00001 00000 00001  [—| mwatsecame
pssi
PUT 0000 00002 hOO14 00001 I mococangcumel
: (chanrel 2 and 4)
Set Averagi f
PUT 0000 00005 00100 00001 T wewelz (oo tmes
Set A i of
PUT 10000 00007 00050 00001 [~ chamela Soumed
PUT 0000 00011 00001 Q0001 [ we o=
Slot Buffer Destination No. of
number memory of data words
o0 e
| | | | Readthe ADD converted
|| GET 0000 00012 D012 00001 1 vexeofcumelo o
store itinto D0012
ead the AD d
GET 0000 00014 D0014 00001 [ vekeofdumerz md
; store itinto D0014
: Read the AD ed
GET 0000 00016 DO0016 00001 T vekeof dumer o
: store itinto D0016
: Read th de of
———— GET | 0000 00021 DOO2L 00001 || Cuwdosweoes
into D0021
i Read th de of
GET | 0000 00023 DO0023 00001 | cremes st
; into D@23
: Read th de of
GET 0000 00025 D0025 00001 [ cemels oot
| P0010 Tum on P0010 when
—| = D0021 00000 H > 02000 DO012 | { ] DO0L2 s greater than 2000
and no error at Ch 0
| P0O011 Tum on P0011 when
—‘ = D0023 00000 H < 03600 D0014 | { ] DOOL4 s less than 3600
and no error at Ch 2
| P0012 Tum on P0012 when
—‘ = D0025 00000 <= 02000 D0016 H >= 03600 DOO16 [—{ | DO0L6 & 2000-3600 and
no error at Ch 4
| rP 00113 Tum on P0013 when
= 02800 DO0016 | \ J D016 is 2800 and no
error at Ch 4
END
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8.2.2 Output the analog input value by 7-segment display

1) System configuration
P000 POOL P002

GM6- | K3P- | G6l- | G6Q | G6F (A/D module is mounted on slot 2)
PARB | 07AS | D22A | TR2A | AD2A

Channel 0 : Analog input (DC4 ~ 20mA

|_

Initialize A/D module

;

Read digital value

F%
O
O
O
O

Output digital value to
RCN dianlav

%;
C
C
C
C

7-segment display

2) Initial setting for A/D module

No [tem Setting Buffer memory Data_lto be
address written
1 Channel to be used Cho 0 h0001
2 Analog input type and range DC4~20mA 1 h0000
3 Averaging processing enable ChoO 2 h0001
4 Averaging count Ch0:10times 3 hOOOA
5 Validate setting 7 h0001

3) Description of program
When the P000O is on, initialize the A/D module.
When the P0001 is on, read the digital value of channel O from buffer memory of A/D
module and store it into the DO008.
When the P0O002 is on, outputthe contents of DO008 to the 7 -segment display.
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4) Programming

Slot Buffer Data No. of
PO00D MO0000 number memory words
I I ll/I PUT :0002 Q0000 h0001 0( 001
PUT :0002 00001 00000 GCO01
PUT (0002 00002 h0001 0QC001
PUT :0002 00003 00010 00001
4{ PUT :0002 00007 00001 Q0001
SET MO0000
Slot Buffer Destination No. of
MO000 number memory of data words
pPOOO1 MOOOO g e,
I I I I GET : 0000 00008 DOO08 00001
GET : 0000 00013 DO013 00001
P0002

BCD D0010 POO1

8-6

Channel to be used
(use channel 0)

Assign digital output
range (-48 ~4047)

Assign average
processing channel

(channel 0)

Set Averaging count of
channel 0 (10 times)

Validate the new setting
value

Set MOOOO to execute
above program block

only one time

Read the AID converted
value of channel 0, and

store itinto DO008

Read the error code of
channel 0, and store it
into DO013

Convert digital value to
BCD format and output it

to POO1 (7 segment
display)
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8.2.3 An A/D module mounted on a remote station

1) System configuration

Station
P0O00 P01 P002 number : 01
GM4- | K4P- | G4X- | G4Q | GAL- GM4- | GAL- | G4F | 40
PA2A | 15AS | D22A| TR2A| FUEA PA2A| RBEA | AD3A| TR2A
Slot0
e 0 O O]

Fnet communication module on self-station : slot 2
Fnet remote module of remote station : station number 01

A/D module of remote station : slot O, remote code = hCO

2) Initial setting of A/D module

No tem seting | B ross | writen
1 Channel to be used ChoO 0 h0001
2 Analog input type and range 0~10 VvDC 1 h0001
3 Averaging processing enable Cho 2 h0001
4 Averaging count Ch 0:10times 3 hOOOA
5 Validate setting 7 h0001

3) Description of program

When the digital converted value of channel 0 of remote A/D module is less than

2000, turns on P0010of self-station.
When the digital converted value of channel 0 of remote A/D module is 2000 ~ 2999,

turns on P0011 of seltstation.

When the digital converted value of channel 0 of remote A/D module is 3000 ~ 3999,

turns on P0012 of selfstation.
When the digital converted value of channel 0 of remote A/D module is 4000 or

greater, turns on PO013 of selfstation.
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4) Programming

_{

PO000

Fretmaide.
< 2000 DO012
>= D0012 2000
>= D0012 3000
>= D0012 4000

Station number of
Fnetremote module

P0O000
I I MOVP 00001 DO0000
MOVP 00001 DO0001
MOVP 00001 DO0002
MOVP 00010 DO0O003
Remote code Sld number Start address Buffer No. of Link status
of A'D module of A'D module of data memory words
> N —
—| RPUT hC002 hO001 DOOOO 00000 00004 MOGO
R Sty B s
PO000 Fnet module Fnetremote module
I I MOVP 00001 DO0011
RPUT hC002 h0001 DO0011 00011 00001 MOO1
Remote code Slot number Start address Buffer No. of Link status
of A/D module of A'D module of data memory words
PO0O00  F0093 ;
Y ) :
—{ }—{ }— RGET hCOO‘Z hOOOl‘ DO012 00012 00001 MO0D2

P0010
ro

—< < DO0012 3000

—{ < DO0012 4000

\ J

PO011
r 1

{ J

P0012
'

\ 7

P0013
ro

N J

8-8

END

Channel to be used
(use channel 0)

Assign analog input
range (0 ~ 10 VDC)

Assign average
processing channel
(channel 0)

Set Averaging count of
channel 0 (10 times)

Send the setting data to
the remote A/D module

via Fnet module at slot 2

Validate the setting of
A/D module

Send the setting data to
the remote A/D module

via Fnet module at slot 2

Read buffer 12 of remote
A/D module per 1
second, and store it to
D0012 of seff -station

Tums on PO010 when
the digital value is less
than 2000

Tums on PO011 when
the digital value is 2000
~2999

Tums on PO012 when
the digital value is 3000

~ 3999

Tums on PO013 when
the digital value is 4000

orgreater
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9 Dimension
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9.2 G4F-AD3A

Unit: mm

W= | e =
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9.3 G6F-AD2A

Unit: mm

RUN O '
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1100
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