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Safety Instructions

Before using the product ...

For your safety and effective operation, please read the safety instructions
thoroughly before using the product.

» Safety Instructions should always be observed in order to prevent accident
or risk with the safe and proper use the product.

» Instructions are separated into “Warning” and “Caution”, and the meaning of
the terms is as follows;

&Warn in This symbol indicates the possibility of serious injury
9 or death if some applicable instruction is violated

This symbol indicates the possibility of slight injury
& Caution or damage to products if some applicable instruction
is violated

» The marks displayed on the product and in the user’'s manual have the
following meanings.
& Be careful! Danger may be expected.
& Be careful! Electric shock may occur.

» The user's manual even after read should be kept available and accessible
to any user of the product.
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Safety Instructions when designing

7

/NWarning

» Please, install protection circuit on the exterior of PLC to protect
the whole control system from any error in external power or PLC
module. Any abnormal output or operation may cause serious problem
in safety of the whole system.

Install applicable protection unit on the exterior of PLC to protect
the system from physical damage such as emergent stop switch,
protection circuit, the upper/lowest limit switch, forward/reverse
operation interlock circuit, etc.

If any system error (watch-dog timer error, module installation error,
etc.) is detected during CPU operation in PLC, the whole output is
designed to be turned off and stopped for system safety. However,
in case CPU error if caused on output device itself such as relay or
TR can not be detected, the output may be kept on, which may
cause serious problems. Thus, you are recommended to install an
addition circuit to monitor the output status.

» Never connect the overload than rated to the output module nor
allow the output circuit to have a short circuit, which may cause a

fire.

» Never let the external power of the output circuit be designed to
be On earlier than PLC power, which may cause abnormal output or
operation.

» In case of data exchange between computer or other external
equipment and PLC through communication or any operation of
PLC (e.g. operation mode change), please install interlock in the
sequence program to protect the system from any error. If not, it
may cause abnormal output or operation.
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Safety Instructions when designing
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/\ Caution

» /O signal or communication line shall be wired at least 100mm
away from a high-voltage cable or power line. If not, it may cause
abnormal output or operation.

Safety Instructions when designing
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/\ Caution

Use PLC only in the environment specified in PLC manual or
general standard of data sheet. If not, electric shock, fire, abnormal
operation of the product or flames may be caused.

Before installing the module, be sure PLC power is off. If not,
electric shock or damage on the product may be caused.

Be sure that each module of PLC is correctly secured. If the
product is installed loosely or incorrectly, abnormal operation, error or
dropping may be caused.

Be sure that 1/0 or extension connecter is correctly secured. If
not, electric shock, fire or abnormal operation may be caused.

If lots of vibration is expected in the installation environment,
don’t let PLC directly vibrated. Electric shock, fire or abnormal
operation may be caused.

Don’t let any metallic foreign materials inside the product, which
may cause electric shock, fire or abnormal operation..
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Safety Instructions when wiring
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/N\Warning

» Prior to wiring, be sure that power of PLC and external power is

turned off. If not, electric shock or damage on the product may be
caused.

» Before PLC system is powered on, be sure that all the covers of

the terminal are securely closed. If not, electric shock may be caused

/\ Caution

Let the wiring installed correctly after checking the voltage rated
of each product and the arrangement of terminals. If not, fire,
electric shock or abnormal operation may be caused.

Secure the screws of terminals tightly with specified torque when
wiring. If the screws of terminals get loose, short circuit, fire or abnormal
operation may be caused.

Surely use the ground wire of Class 3 for FG terminals, which is
exclusively used for PLC. If the terminals not grounded correctly,
abnormal operation may be caused.

Don’t let any foreign materials such as wiring waste inside the
module while wiring, which may cause fire, damage on the product
or abnormal operation.
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Safety Instructions for test-operation or repair

‘a

/N\Warning

» Don’t touch the terminal when powered. Electric shock or abnormal
operation may occur.

» Prior to cleaning or tightening the terminal screws, let all the
external power off including PLC power. If not, electric shock or
abnormal operation may occur.

» Don’t let the battery recharged, disassembled, heated, short or
soldered. Heat, explosion or ignition may cause injuries or fire.

/\ Caution

» Don’t remove PCB from the module case nor remodel the module.
Fire, electric shock or abnormal operation may occur.

» Prior to installing or disassembling the module, let all the external
power off including PLC power. If not, electric shock or abnormal
operation may occur.

» Keep any wireless installations or cell phone at least 30cm away
from PLC. If not, abnormal operation may be caused.

Safety Instructions for waste disposal

7

/\ Caution

» Product or battery waste should be processed as industrial waste.
The waste may discharge toxic materials or explode itself.
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Chapter 1 Introduction

Chapter 1 Introduction

This user's manual is to describe XGF-AV8A type of analog voltage to digital conversion module
(hereinafter referred to as XGF-AV8A) and XGF-ACB8A type of analog current to digital conversion module
(hereinafter referred to as XGF-AC8A) used as associated with XGT PLC series of CPU module about their
specifications, treatment and programming, which will be hereinafter referred to as A/D conversion module, a
general term of XGF-AV8A and XGF-AC8A.

A/D conversion module is used to convert analog signal (voltage or current input) from PLC’s external device
to signed 16-bit binary data of digital value.

| 1.1 Characteristics

1) Selection of a module based on purpose

» XGF-AV8A: 8 channels, voltage input
» XGF-ACB8A: 8 channels, current input

2) High speed conversion
High speed conversion can be processed through 250 #s/channel.

3) High accuracy
High conversion accuracy of £0.2 % (ambient temperature of 25 + 5 C) is available.

4) High resolution of 1/16000
High resolution of 1/16000 can be selected to obtain digital value of high resolution.

5) Operation parameters setting / monitoring through GUI (Graphical User Interface)

Operation parameters setting which was by using traditional commands is available now by
means of [I/O Parameters Setting] for which user interface is reinforced to increase user's
convenience. With [I/O Parameters Setting] used, the sequence program can be reduced. In
addition, through [Special Module Monitoring] function, A/D conversion value can be easily
monitored.

6) Various formats of digital output data provided

4 formats of digital output data are available as specified below;

» Unsigned Value: 0 ~ 16000

» Signed Value: -8000 ~ 8000

» Precise Value: Refer to Chapter 2.2 Display based on analog input range.
» Percentile Value: 0 ~ 10000

7) Input disconnection detection function
This function is used to detect the disconnection of input circuit when 1 ~5 V (4 ~ 20 mA) of

analog input signal range is used.

1-1



Chapter 1 Introduction

1.2. Terminology

Tem
pera
ture

A/D conversion

Temperature \oltage: -10~+10V
0~1000°C |:> Transducer
Input on module

——»-Time

[Fig. 1.1] Analog Quantity

1.2.1 Analog quantity - A

What is displayed in numerical value with continuous physical quantity is called Analog Quantity.
Since the size of analog changes continuously, any middle value can be taken from it in which
general physical quantities such as voltage, current, temperature, speed, pressure and flow are
included. For example, temperature can change continuously together with time as shown in Fig. 1.1.
Since the changing temperature can not be input directly on A/D conversion module, it shall be input
on A/D conversion module through the transducer converting identical analog quantity of input signal
to electric signal.

1.2.2 Digital quantity - D

Tem
peral
ture

—Time

[Fig. 1.3 Digital Quantity]

AD CPU D/A
cnversin|:> (Digital Caluiaton) |:> conversion

Analog Input Analog Output
0~10V, 1~5V 0~10V, -10~10V
or or
4~20 mA 4~20 mA

[Fig. 1.4] Process in PLC

[Fig. 1.2] Example of Transducer

What is displayed in data or numerical value such as 0, 1, 2
and 3 with data or physical quantity is called Digital Quantity.
Digital in (Fig. 1.3) stands for electronic technology to create,
save and process the data through 0 and 1 only. Accordingly,
the data sent or saved with digital technology will be displayed
in a string of 0 and 1 continuously used. For example, On and
Off signal can be displayed in a digital quantity of 0 and 1. BCD
and binary value is also the digital quantity.

Analog quantity can not be directly input on PLC CPU for
calculation. Thus, convert analog quantity to digital quantity as
in Fig. 1.4 so to input on PLC CPU, which will be executed by
A/D conversion module.

In addition, in order to output the analog quantity outward,
convert PLC CPU's digital quantity to analog quantity, which
will be executed by D/A conversion module
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Chapter 1 Introduction

1.2.3. Characteristics of analog/digital conversion
1) Voltage Input

16000

8000 J

!

anfeA Indino eubia
—  » anjeaAIndino reubia

> >
[S S
o
N
—

-10v ov 1oV ——» Input Voltage

Analog Input Voltage

[Fig. 1.5] Characteristics of A/D conversion (Voltage Input)

A/D conversion module is used to convert analog electric signal input from the external device to
digital quantity. Analog input signal converted to digital quantity can be calculated in PLC CPU. If
analog input range of -10 ~ 10 V is used in voltage type of A/D conversion module, -10 V of analog
input quantity will be output with digital value of 0, and 10 V of analog input quantity will be output with
digital value of 16000, where consequently, analog input of 1.25 mV is equivalent to digital value of 1.

(Fig. 1.5)

2) Current Input

16000

V

8000 j
[

anjeA indino exbiq
—¥ osnjea IndinQ enbia

Bl
el
N
-

—epp- |Nput Current

0 mA 10 mA 20 mA
Analog Input Current

[Fig. 1.6] Characteristics of A/D conversion (Current Input)

If analog input range of 0 ~ 20 MA is used in current type of A/D conversion module, 0 mMA of analog
input quantity will be output with digital value of 0, and 20 mA of analog input quantity will be output
with digital value of 16000, where consequently, analog input of 1.25 pA is equivalent to digital value
of 1. (Fig. 1.6)
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Chapter 2 Specifications

2.1 General Specifications

General specifications of XGT series are as specified in Table 2.1.

[Table 2.1] General Specifications

No. Item Specifications Related standards
Operating o o
1 temp. 0T ~+55C
2 Storage temp. -25C~+70C
Operating _ .
3 humidity 5~95%RH (Non-condensing)
Storage _ .
4 humidity 5~95%RH (Non-condensing)
For discontinuous vibration
Frequency Acceleration Amplitude Number
10=f< 57 Hz - 0.075mm
57<f<150 H 9.8m/s2(1G -
5 Vibration 2 mis2(16) | Each 10
For continuous vibration times in IEC61131-2
Frequency Acceleration Amplitude AT
directions
10=f< 57 Hz - 0.035mm
57<f<150 Hz | 4.9m/s2(0.5G) -
* Max. impact acceleration: 147 mf(15G)
* Authorized time :11 ms
6 Shocks * Pulse wave : Sign half-wave pulse (Each 3 times in X,Y,Z IEC61131-2
directions)
Square wave impulse noise +1,500V LSIS standard
L . Voltage : 4kV(contact IEC61131-2
Electrostatic discharging discharging) IEC61000-4-2
. Radiated electromagnetic - IEC61131-2,
7 Noise field noise 27 ~ 500MHz, 10 Vim IEC61000-4-3
Fast Power Dlglta'/
Transient | Class | 0 ie Analog /0 IEC61131-2
/burst communication interface IEC61000-4-4
noise  |voltage| 2kV 1kV
8 Amplgnt No corrosive gas or dust
conditions
Operating
9 height 2000m or less
Pollution
10 degree 2 orless

1) IEC (International Electrotechnical Commission):
An international nongovernmental organization which promotes internationally cooperated standardization in
electric/electronic fields publishes international standards and manages applicable estimation system related
with.

2) Pollution level: An index indicating pollution level of the operating environment which decides insulation
performance of the devices. For instance, Pollution level 2 indicates the state generally that only
non-conductive pollution occurs. However, this state contains temporary conduction due to dew produced.

2-1



Chapter 2 Specifications

2.2 Performance Specifications

Performance specifications of A/D conversion modules are as specified in Table 2.2.

[Table 2.2] Performance Specifications

ltem Specifications
XGF-AV8A (Voltage Input Type) XGF-AC8A (Current Input Type)
DC1~5V
DCO~5V DC4 ~ 20 ma
Analog input DCO~ 10V DCO0~20ma
DC-10 ~10V (Input Resistance 250 Q)
(Input Resistance: 1 MQ min.)

» Analog input range can be selected through XG5000 user’s (or sequence) program or [I/O}

parameter].
» Respective input ranges can be set based on channels.

Analog input range
setting

(1) Voltage Type

Analog input
o 1~5V 0~5V 0~10V -10~10V
Digital output
Unsigned Value 0 ~ 16000
Signed Value -8000 ~ 8000
. 1000 ~ -10000 ~
Precise Value 5000 0 ~ 5000 0~ 10000 10000
Percentile Value 0~ 10000
Digital output (2) Current Type
Analog input
4~20 mA 0~20 mA
Digital output
Unsigned Value 0 ~ 16000
Signed Value -8000 ~ 8000
Precise Value 4000 ~ 20000 [ 0 ~ 20000
Percentile Value 0~ 10000

» 16-bit binary value (data: 14 bits)
» Format of digital output data can be set through user program or S/W package respectivelyj
based on channels.

Analog input range Resolution (1/16000) Analog input range Resolution (1/16000)
1~5V 0.250 mV
Max. resolution 0~5V 0.3125 mV 4~20 mA 1.0 pA
0~10V 0.625 mV
~ A
10~ 10V 1250 mV 0~20m 125 uA
AcCUrac +0.2% or less (when ambient temperature is 25 C +5 C)
Y +0.3% or less (when ambient temperature is 0 'C ~ 55 C)
Max. conversion
speed 250 ps/channel
Absolute max. +15 V +30 mA
input B -
Analog
input points 8 channels/1 module
Insulation method Photo-coupler insulation between input terminal and PLC power
(no insulation between channels)
Terminal . .
connected 18-point terminal
I/O points . . . . .
occupied Fixed type: 64 points, Changeable type: 16 points
Internal-consumed
: A
current DC5V:420m
Weight 140g
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Chapter 2 Specifications

1) When A/D conversion module is released from the factory, Offset/Gain value is as adjusted for respective
analog input ranges, which is unavailable for user to change.

2) Offset Value: Analog input value where digital output value is 0 when digital output format is set to
Unsigned Value.

3) Gain Value: Analog input value where digital output value is 16000 when digital output format is set to
Unsigned Value.
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Chapter 2 Specifications

2.3 Respective Designations and Functions

Respective designations of the parts are as described below.

2.3.1 XGF-AV8A/XGF-AC8A

| |
XGF—AVBA XGF—ACBA
RUN RUN @
E— N E—
@ ‘ A\
c + | (o] c + | = (0]
ol= T L= @w
ot o o ]
! 3 1 3
iC 7 AR
ul| < bl
i ° ik Py
o i S| e ><— @
2l= 8 4L= 8
o 9 c = Z |9
Hi _ Hl _
5 A 5 A
i ; i g
6 T T T
.
Qe 5 ar DR
7 7
E E
3] o
e i s
No. Description
@ RUN LED
» Displays the operation status of XGF-AV8A/XGF-AC8A
On: Operation normal
Flickering: Error occurs (Refer to 7.1 for more details)
Off: DC 5V disconnected, XGF-AV8A/XGF-AC8A module error
@ Terminal
» Analog input terminal, whose respective channels can be connected with external
devices.
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2.4 Characteristics of I/O Conversion

Characteristics of 1/0 conversion are the inclination connected in a straight line between Offset and
Gain values when converting analog signal (voltage or current input) from PLC’s external device to digital
value. 1/0 conversion characteristics of A/D conversion modules are as described below.

XGF-AV8A Analog Input
I — . — ™
Applicable Range
10119 8192 16191
10000 8000 16000
fo Gain
Value
7500 4000 12000
Digital
Output 5000 0 8000
Value
2500 -4000 4000
0 -8000 0
-120 -8192 192 L Offset
Value
DC1~5V 1V 3v A
Analog
Inout DCO~5V ov 25V A
V? DCO~10V ov 5v 1oV
alue DC-10~10V -0V ov 1oV
XGF-AC8A Analog Input
e — . — ™
Applicable Value
10119 8192 16191
10000 8000 16000
&7 Gain
Value
7500 4000 12000
Digital
Output | 5000 0 8000
Value
2500 -4000 4000
0 -8000 0
20 | 8192 | 192 /‘! Offset
Value
Analog DC 4 ~20 mA 4mA 12mA 20 mA
Input Valye DC 0~20mA 0mA 10 mA 20 mA
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2.4.1 1/0O characteristics of XGF-AV8A
XGF-AV8A is a module exclusively used for 8-channel analog voltage, where Offset/Gain can not be
adjusted by user. Voltage input range can be set through user program or special module package for
respective channels. Output formats of digital data are as specified below;

A. Unsigned Value
B. Signed Value
C. Precise Value
D. Percentile Value

1) IftherangeisDC1~5V
» On the XG5000 menu [I/O Parameters Setting], set [Input range] to “1 ~5 V".

HGF-A84 [Woltage, 8-CH)
Parameter CHO CH1 CH2 CH3 CH4 CHA CHE CH7Y
[T Channel status Disable Dizahle Disable Disable Dizable Disable Disable Dizable
¥ Inputrange 1 -5 154 1 -5t 1 -5t 1 -5t 1~5Y 1 ~5% 1~5%
Output type 0~16000 0~16000 0~16000 0~16000 0~16000 0-~16000 0-~16000 0~16000
[C Filter pracess Dizable Dizable Disahle Disable Dizable Disable Disable Dizable
Filter constant 1 1 1 1 1 1 1 1
[T Average setting Disahle Dizahle Disahle Disable Disable Dizable Disable Dizable
[~ Average processing|  Count-Awr Count-Avr Count-Avr Count-Awr Count-Awr Count-Avr Count-Avr Count-Avr
Average value 2 2 2 2 2 2 2 2
’TI Cancel
10119 5048 8192 16191
10000 5000 8000 16000
7500 4000 4000 12000
=
Q
53
(@] 5000 3000 0 8000
c
S
=%
<
=l
% 2500 2000 -4000 4000
0 1000 -8000 0
-120 952 -8192 -192
1V 2V 3V 4V 5V

Analog Input Value (Voltage)

» Digital output value for voltage input characteristics is as specified below.
(Resolution (based on 1/16000): 0.25 mV)

Digital Analog input voltage (V)

Output range 0.952 1 2 3 4 5 5.047
Unsigned value
(-192 ~ 16191)

Signed value
(-8192 ~ 8191)

-192 0 4000 8000 | 12000 | 16000 16191

-8192 -8000 -4000 0 4000 8000 8191
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Precise value
(952 ~ 5048)
Percentile value
(-120 ~ 10119)

952 1000 2000 3000 4000 5000 5048

-120 0 2500 5000 7500 10000 10119

2) IftherangeisDCO0~5V
» On the XG5000 menu [I/O Parameters Setting], set [Input range] to“0 ~ 5 V”.

RGF-&84 Voltage, 8-CH)
Parameter CHO CHA1 CH2 CH3 CH 4 CHE CHE CHT
[T Channel status Cizable Disahle Dizahle Cizable Disahle Dizahle Dizable Disahle
I— E—— — o
¥ Input range i (154 [ 5t (154 (154 [ -5t (154 (1~5% [ ~5%
Output type 0~16000 0-~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000
[T Filter process Dizable Disable Dizable Dizable Disable Dizable Dizable Disable
Filter constant 1 1 1 1 1 1 1 1
[T Average setting Disable Disahle Dizahle Disable Disahle Dizable Disable Disable
[ Average processing|  Count-Avr Count-Avr Count-Avr Count-Awr Count-Avr Count-Avr Count-Awr Count-Avr
Average value 2 2 2 2 2 2 2 2
QK I Cancel
10119 5060 8192 16191
10000 5000 8000 16000
g 7500 3750 4000 12000
Q
~—
L
©)
c
~—
-g 5000 2500 0 8000
~—
<
L
c
[}
2500 1250 -4000 4000
0 0 -8000 0
-120 -60 -8192 -192
ov 125V 25V 3.75V 5V

Analog Input Value (Voltage)

» Digital output value for voltage input characteristics is as specified below.
(Resolution (based on 1/16000): 0.3125 mV)

Digital Analog input voltage (V)
Output range -0.06 0 1.25 2.5 3.75 5 5.05
Unsigned value
-192 0 4000 8000 12000 16000 16191
(-192 ~ 16191)
Signed value
-8192 -8000 -4000 0 4000 8000 8191
(-8192 ~ 8191)
Precise value
-60 0 1250 2500 3750 5000 5060
(-60 ~ 5060)
Percentile value
-120 0 2500 5000 7500 10000 10119
(-120 ~ 10119)
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3) IftherangeisDCO0~10V

» On the XG5000 menu [I/O Parameters Setting], set [Input range] to“0 ~ 10 V”.

RGEF-A4EA Moltage, 8-CH)
Parameter CHO CH1 CH2 CH3 CH4 CH & CHE CHY
[ Channel status Dizahle Dizghle Dizable Dizahle Disable Dizable Dizahle Disable
¥ Input range (1~10% 0-~10% (1-~10% (1~10% 0-~10% (1-~10% (1~1 0% 0-~10%
Qutput type 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
[C Filter process Dizable Dizable Dizable Dizable Disahle Dizable Dizable Disahle
Filter constant 1 1 1 1 1 1 1 1
[ Average setting Dizable Dizable Dizable Dizable Dizahle Dizable Dizable Dizahle
[ Average processing| Count-&vr Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr
Average value 2 2 2 2 2 2 2 2
Ok I Cancel
10119 10119 8192 16191
10000 10000 8000 16000
7500 7500 4000 12000
g
Q
&
(@] 5000 5000 0 8000
c
<
=1
s
= 2500 2500 -4000 4000
(0]
0 0 -8000 0
-120 -120 -8192 -192
oV 25V 5V 7.5V 10V
Analog Input Value (Voltage)
» Digital output value for voltage input characteristics is as specified below.
(Resolution (based on 1/16000): 0.625 mV)
Digital Analog input voltage (V)
Output range -0.12 0 25 5 75 10 10.11
Unsigned value
-192 0 4000 8000 12000 16000 16191
(-192 ~ 16191)
Signed value
-8192 -8000 -4000 0 4000 8000 8191
(-8192 ~ 8191)
Precise value
-120 0 2500 5000 7500 10000 10119
(-60 ~ 5059)
Percentile value
-120 0 2500 5000 7500 10000 10119
(-120 ~ 10119)
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4)

If the range is DC-10~ 10V
» On the XG5000 menu [I/O Parameters Setting], set [Input range] to “-10 ~ 10 V”.

KGF-AWEA [Voltage, 8-CH)
Parameter CHO CH1 CH2 CH3 CH 4 CHE CHE CHY
[ Channel status Disable Dizahle Disable Disable Dizahle Disable Disable Dizahle )
¥ Input range 10~10% -10-~10Y -1 0-~10 -10~1 0% -10-~10Y -1 0-~10Y -10~1 0% -10-~10Y
Output type 0~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000 0~16000
[C Filter process Disable Dizable Disable Disable Dizable Disable Disable Dizable
Filter constant 1 1 1 1 1 1 1 1
[ Awerage setting Dizable Dizable Dizable Dizable Dizable Dizable Dizable Dizable
[~ Average processing|  CountAvr Count-Avr Count-Awr Count-Axr Count-Avr Count-Awr Count-Axr Count-Avr
Awerage value 2 2 2 2 2 2 2 2
QK. I Cancel
10119 1023¢ 8192 16191
10000 10000 8000 16000
7500 5000 4000 12000
o
Q.
5
8 5000 0 0 8000
5=l
s
<
L
% 2500 -5000 -4000 4000
0 -10000 -8000 6]
-120 -10240 -8192 -192
-10V -5V oV 5V 10V
Analog Input Value (Voltage)
» Digital output value for voltage input characteristics is as specified below.
(Resolution (based on 1/16000): 1.25 mV)
Digital Analog input voltage (V)
Output range -0.24 -10 5 0 5 10 10.23
Unsigned value
9 -192 4000 8000 12000 16000 16191
(-192 ~ 16191)
Signed value 8192 8000 | -4000 0 4000 | 8000 | 8191
(-8192 ~ 8191)
Precise value
-10240 2500 5000 7500 10000 10239
(-10240 ~ 10238)
Percentile value 120 2500 | 5000 | 7500 | 10000 | 10119
(-120 ~ 10119)
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2.4.2 1/O characteristics of XGF-AC8A

Current input range can be set through user program or special module package for respective
channels. Output formats of digital data are as specified below;
A. Unsigned Value
B. Signed Value
C. Precise Value
D. Percentile Value
1) Ifthe range is DC 4 ~ 20 mA
P On the XG5000 menu [I/O Parameters Setting], set [Input range] to “4 ~ 20 mA”,
¥GF-AC84 [Cunent, 8-CH)
Parameter CHD CH 1 CH2 CH3 CH 4 CHS CHEB CH7
[ Chanrel status Disable Disable Disable Disable Disablg Disable Disable Disablg
¥ Inputrange Ba-~20ma 4-~20mA 4-20mA, 4-20mA, 4-~320mA 4-20mA, 4-20mA, 4~20mAN
Output type 0~16000 | O0~16000 | O0~16000 . 0~16000  0~16000  O~1B000 . O~16000 | O~16000
[ Filter process Disable Disable Disable Disable Disable Disable Disable Disable
Filter canstant 1 1 1 1 1 1 1 1
[ Average setting Disahle Disahle Disahle Disahle Disahle Dizable Dizable Dizable
[ Average processing|  Count-Avr Count-Avr Caunt-Aur Count-Awr Count-Avr Count-Avr Count-Awr Count-Avr
Average valug 2 2 2 2 2 2 2 2
aK I Cancel
10119 20191 8192 16191
10000 | 20000 8000 16000
7500 16000 | 4000 12000
O
Q
g
o | 5000 12000 0 8000
C
—
©
=1
<
Q
c | 2500 8000 -4000 4000
o
0 4000 -8000 0
120 3808 -8192 -192
4mA 8 mA 12 mA 16 mA 20 mA
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» Digital output value for current input characteristics is as specified below.
(Resolution (based on 1/16000): 1 pA)

Digital Analog input current (mA)
Output range 3.808 4 8 12 16 20 20.191
Unsigned value
-192 0 4000 8000 12000 16000 16191
(-192 ~16191)
Signed value
-8192 -8000 -4000 0 4000 8000 8191
(-8192 ~ 8191)
Precise value
3808 4000 8000 12000 16000 20000 20191
(3808 ~ 20191)
Percentile value
-120 0 2500 5000 7500 10000 10119
(-120 ~10119)

2) Iftherangeis DC 0 ~20 mA
P On the XG5000 menu [I/O Parameters Setting], set [Input range] to “0 ~ 20 mA”,

XGF-ACBA (Current, 8-CH) 2=l

HGF-ACEA [Curent, 8-CH)

Parameter CHD CHA1 CH?2 CH3 CH 4 CHE5 CHE CH7Y
[T Channel status Disable [isahle Dizahle Disable [isable Dizable Disable Dizable
E— E—— - .
™ Input range 0-~201ms 0-~20mA 0-~20mms 0-~201ms 0-~2 04 0-~20mms 0~201ms 0-~20rT.
Output type 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
[" Filter process Disable Disahle Dizahle Disable Disahle Dizable Disable Disable
Filter constant 1 1 1 1 1 1 1 1
[ Average setting Disahle Disahle Disahle Disahle Disahle Dizable Dizable Dizable
[ Average processing|  Count-Avr Count-Avr Caunt-Aur Count-Awr Count-Avr Count-Avr Count-Awr Count-Avr
Average value 2 2 2 2 2 2 2 2
aK I Cancel
10119 20239 8192 16191
10000 20000 8000 16000
7500 15000 4000 12000
9
Q.
—
L 5000 10000 0 8000
)
[y
=3
©
[y
~—
<
Q 2500 5000 -4000 4000
c
0]
0 0 -8000 0
-120 -240 -8192 -192
0mA 5 mA 10 mA 15 mA 20 mA

Analog Input Value (Current)
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» Digital output value for current input characteristics is as specified below.
(Resolution (based on 1/16000): 1.25 pA)

Digital Analog input current (mA)

Output range -0.24 0 5 10 15 20 20.23
Unsigned val

(_:Z'Srle 1 6\'139:‘; 192 0 4000 | 8000 | 12000 | 16000 | 16191
Signed val

(_8'3326 o ;‘:) 8192 | -8000 | -4000 | O 4000 | 8000 | 8191
(:ggziiez\ga:;‘:) 240 0 5000 | 10000 | 15000 | 20000 | 20239
Percentile val

(ir;§n~' fo\ﬁ ;)e 120 0 2500 | 5000 | 7500 | 10000 | 10119

1)

2)

3)

If analog input value exceeding digital output range is input, the digital output value will be kept to be
the max. or the min. value applicable to the output range specified. For example, if the digital output
range is set to unsigned value (-192 ~ 16191) and the digital output value exceeding 16191 or
analog value exceeding —192 is input, the digital output value will be fixed as 16191 or —192.
Voltage and current input shall not exceed £15 V and +30 mA respectively. Rising heat may cause
defects.

Offset/Gain setting for XGF-AV8A/AC8A module shall not be performed by user.
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2.4.3 Accuracy

Accuracy of digital output value does not change even if input range is changed. Fig. 2.1 shows the change
range of the accuracy at ambient temperature of 25 £ 5 C with analog input range of -10 ~ 10 V selected
and digital output type of Unsigned value selected. £0.2% of error tolerance is acceptable at ambient
temperature of 255 °C, and +0.3% at ambient temperature of 0~55°C.

16032
16000
LT T 1
O
Q
g
2
£ 8000
=
<
Q
C
]
32
0
32
10V oV 10V

Analog Input Voltage
[Fig. 2.1] Accuracy
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2.5 Functions of Analog Input Module

Functions of A/D conversion module are as described below in Table 2.3.
[Table 2.3] List of Functions

Function ltem Details

Channel Run/Stop setting (1) Specify Run/Stop of the channel to execute A/D conversion.

(2) If the unused channel is set to Stop, whole Run time can be reduced.

Input voltage/Current range setting | (1) Specify analog input range to be used.

(2) 4 input ranges available for voltage type of module, and 2 input ranges for
current type of module.

Output data format setting (1) Specify digital output type.
(2) 4 output data formats are provided in this module.
A/D conversion methods (1) Sampling processing

Sampling process will be performed if A/D conversion type is not specified.
(2) Filter processing

Used to delay the sudden change of input value.
(3) Average processing

Outputs average A/D conversion value based on frequency or time.
Function to detect input (1) If analog input with the range of 1 ~ 5V (4 ~ 20 mA) is disconnected, user
disconnected program will detect it.

There are three A/D conversion methods, sampling processing, filter processing and average processing.

Sampling Processing

A/D Conversion Methods Filter Processing

Average Processing —[Time Average
Count Average
2.5.1 Sampling processing

It collects analog input sign through general A/D conversion processing at a specific interval so to
convert to digital. The time required for A/D conversion of analog input sign till saved on the memory
depends on the number of channels used.

(Processing time) = (Number of Channels used) X (Conversion speed)

Ex.) If the number of channels used is 3, its process time will be
(3) X (250 us) = 750 us

Sampling is to calculate the sampling value of continuous analog sign at a specific interval.
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2.5.2 Filter processing
Filter process function is used to obtain stable digital output value by filtering (delaying) noise or
sudden change of input value. Filter constant can be specified for respective channels through user
program or I/O parameters setting.

* Setting range: 1 ~ 99 (%)

FIn]=(1-a)xA[n]+axF[n-1]
F[n]: Present filter output value
A[n]: Present A/D converted value
F[n-1]: Previous filter output value
a: Filter constant (0.01 ~ 0.99: Previous value added)

*1  If filter setting value is not specified within 1 ~ 99, RUN LED blinks at an interval of 1 second. In
order to set RUN LED to On status, reset the filter setting value within 1 ~ 99 and then convert
PLC CPU from STOP to RUN. Be sure to use request flag of error clear (UXY.11.0) to clear the

error through modification during RUN.
*2 If any error occurs in filter setting value, the default of filter setting value 1 will be saved.

1) In the case of XGF-AV8A
* Analog input range: DC -10 ~ 10 V, Digital output range: 0 ~ 16000.
« If analog input value changes —-10 V — 10 V (0 — 16000), filter output value based on avalue is
as specified below.

avalue Filter output value Remarks
1 scan 2 scan 3 scan
Y0.01 0 15840 | 15998 15999 | 1% inclined toward previous value
20.5 0 8000 12000 14000 | 50% inclined toward previous value
°0.99 0 160 318 475 | 99% inclined toward previous value

*1) 16000 output after about 4 scans
*2) 16000 output after about 22 scans
*3) 16000 output after about 1491 scans (372.75 ms for 1 channel Run)

2) In the case of XGF-AC8A

* Analog input current range: DC 0 ~ 20 mA, Digital output range: 0 ~ 16000.
* If analog input value changes 0 mMA — 10 mA (0 — 8000), filter output value based on avalue is
as specified below.

ovalue Filter output value Remarks
1 scan 2 scan 3 scan
1°0.01 0 7920 7999 7999 | 1% inclined toward previous value
20.5 0 4000 6000 7000 | 50% inclined toward previous value
$0.99 0 80 159 237 99% inclined toward previous value

*1) 8000 output after about 4 scans
*2) 8000 output after about 21 scans
*3) 8000 output after about 1422 scans (355.5 ms for 1 channel Run)
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« If filter process function is not used, present A/D converted value will be output as it is. The
filter process function takes value-added data between ‘Present A/D converted value’ and
‘Previous A/D converted value’. And the value-added data can be decided with filter constant.
If output data shakes too much, set a big filter constant value.

2.5.3 Average processing

This process is used to execute A/D conversion of the channel designated for specified frequency or
for specified time and save the average of the accumulated sum on memory. Average processing
option and time/frequency value can be defined through user program or I/O parameters setting for
respective channels.

1) What is the average processing used for

This process is used for A/D conversion of abnormal analog input sign such as noise to a value
near to normal analog input sign.

2) Average processing type
Average processing type is of time average and count average.

(1) Time average processing
A) Setting range: 4 ~ 16000 (ms)
B) Average processing count within specified time is decided based on the number of channels
used.

Setting time
(Number of Channels used) x (Conversion Speed)

Average processing count =

Ex.1) Channels used: 1, setting time: 16000 ms

Average processing count = 16000 ms = 64000 times
1x0.25 ms
Ex.2) Channels used: 8, setting time: 4 ms
Average processing count = _4ms 2 times
8x0.25 ms

*1: If setting value of time average is not specified within 4 ~ 16000, RUN LED blinks at
an interval of 1 second. In order to set RUN LED to On status, reset the setting value
of time average within 4 ~ 16000 and then convert PLC CPU from STOP to RUN. Be
sure to use request flag of error clear (UXY.11.0) to clear the error through
modification during RUN.

*2: If any error occurs in setting value of time average, the default value 4 will be saved.
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C) Time average is processed after converted to average of the times inside the A/D
conversion module. In this case, a remainder may be produced when setting time is divided
by (number of channels used X conversion speed), which will be disregarded. Thus, the
average processing frequency will be the quotient of [(setting time) + (number of channels
used x conversion speed)].

Ex.) If the number of channels used is 5, and setting time is 151 ms.
151 ms + (5 X 0.25 ms) = 120 times ...... Remainder of 8 —» 120 times

(2) Count average process
A) Setting range: 2 ~ 64000 (times)
B) The time required for average value to be saved on memory when frequency average used
depends on the number of channels used.
Process time = setting frequency X number of channels used X conversion speed

*1: If setting value of count average is not specified within 2 ~ 64000, RUN LED blinks at
an interval of 1 second. In order to set RUN LED to On status, reset the setting value
of frequency average within 2 ~ 64000 and then convert PLC CPU from STOP to
RUN. Be sure to use request flag of error clear (UXY.11.0) to clear the error through
modification during RUN..

*2: If any error occurs in setting value of frequency average, the default value 2 will be
saved.

Ex.) If the number of channels used is 4, and average processing frequency is 50.
50 X4 X (0.25 ms) =50 ms

2.5.4 Input disconnection detection function

1) Input range available
If the input sign range of 1 ~ 5V (4 ~ 20 mA) is used, the function to detect input circuit disconnected

will be available. Detection conditions for respective input sign ranges are as described below in
the table.

Input signal range Voltage/Current value regarded as disconnected
1~5V 0.2V orless
4 ~20 mA 0.8 mA orless

2) Disconnection display for respective channels
Detection sign of disconnection for respective input channels will be saved on UXY. 10.
(X stands for Base No., and Y for Slot No.)

Bit 15114 [ 13 |12 | 1 10 9 8 7 6 5 4 3 2 1 0
Default 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Assigned - - - - - - - - |CH|CH|CH|CH|CH|CH|CH|CH

7 6 5 4 3 2 |1 0
BIT Description
Normal
1 Disconnected
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3) Operation
Each bit will be set to 1 if an assigned channel is detected as disconnected, and back to O if
connected back. In addition, each bit can be used to detect the disconnection in the user program
together with execution conditions.

4) Program Example
If a module is installed on Base No.0 and Slot No.2 with detection flag of disconnection used, it will
be as shown below. If the applicable channel is detected as disconnected, the channel number
detected will be written on the P area.

(System configuration)

XGP- |XGK- XGF-
ACF2 |CPUS AV8A
Koooo  LO2.00F Kooooo

s/t N 2
Koo Kooooi [ mov Uz, 10 Maaoo L

53] k {71
002,100 [ mov 0 ey L

P T
uoz. 101 [ mov 1 Panot L

R T
oz, 10.2 [ mov 2 POD0 L

P T

Vo2, 10,3
B | [ mov 3 PODD3 L
oz, 104 [ mov 4 PO0D: L

P T
02,105 [ mov 5 POE L

R T
002,106 [ mov 5 PO0DG L

P T
uoz.10.7 [ mov 7 Paaa? L

R T
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Chapter 3 Installation and Wiring

3.1 Installation

3.1.1 Installation environment

This product is of high reliance regardless of installation environment. However, for the sake of
reliance and stability of the system, please pay attention to those precautions described below.

1) Environmental conditions
- To be installed on the control panel waterproof and dustproof.
- No continuous impact or vibration shall be expected.
- Not to be exposed to the direct sunlight.
- No dew shall be caused by rapid temperature change.
- Ambient temperature shall be kept 0-55C.

2) Installation work
- No wiring waste is allowed inside PLC when wiring or drilling screw holes.
- To be installed on a good location to work on.
- Don't let it installed on the same panel as a high-voltage device is on.
- Let it kept at least 50mm away from duct or near-by module.
- To be grounded in an agreeable place free from noise.

3.1.2 Precautions for handling

Precautions for handling A/D conversion module are as described below from the opening to the
installation.

1) Don’t let it dropped or shocked hard.

2) Don’t remove PCB from the case. It will cause abnormal operation

3) Don't let any foreign materials including wiring waste inside the top of the module when wiring.
Remove foreign materials if any inside.

4) Don't install or remove the module while powered on.
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3.2 Wiring

3.2.1 Precautions for wiring

1) Don’t let AC power line near to A/D conversion module’s external input sign line. With an enough
distance kept away between, it will be free from surge or inductive noise.

2) Cable shall be selected in due consideration of ambient temperature and allowable current, whose
size is not less than the max. cable standard of AWG22 (0.3m).

3) Don't let the cable too close to hot device and material or in direct contact with oil for long, which
will cause damage or abnormal operation due to short-circuit.

4) Check the polarity when wiring the terminal.

5) Wiring with high-voltage line or power line may produce inductive hindrance causing abnormal
operation or defect.

3.2.2 Wiring examples
1) XGF-AV8A

2) XGF-ACS8A

*1)  Use a 2-core twisted shielded wire. AWG 22 is recommended for the cable standard.
*2)  XGF-ACB8A'’s input resistance is 250 Q (typ.).
*3)  XGF-AV8A’s input resistance is 1 MQ (min.).
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3) Wiring example of 2-wire sensor/transmitter (current input)

2-Wire
transmitter

transmitter

D

__l_

I 2-Wire
__l_

/77

-. Run the channel to be used only.
-. Analog input module does not provide power for the input device. Use an external power supplier.

4) Wiring example of 4- wire sensor/transmitter (voltage/current input)

4-Wire
transmitter

A

4-Wire
transmitter

g

-. Start the channel to be used only.
-. Analog input module does not provide power for the input device. Use an external power supplier.

* 1) Use a 2-core twisted shielded wire. AWG 22 is recommended for the cable standard.

* 2) XGF-AC8A'’s input resistance is 250 Q (typ.).
* 3) XGF-AV8A’s input resistance is 1 MQ (min.).
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5) Relationship between voltage input accuracy and wiring length

In voltage input, the wiring (cable) length between transmitter or sensor and module has an effect
on digital-converted values of the module as specified below;

[
L |

: Rs Rc FTTTTTTTTTTTTT !
i e e i
| — I :
Vs <> i vin 7 R
i Re i

_______________________

Analog Input (voltage)

Where,
Rc: Resistance value due to line resistance of cable
Rs: Internal resistance value of transmitter or sensor
Ri: Internal resistance value (1M2) of voltage input module
Vin: Voltage allowed to analog input module

% Vi: Tolerance of converted value (%) due to source and cable length in voltage input

Vin = RixVs
~ [Rs+(2xRc)+Ri]
%Vi :[1—mjx100%
Vs

In current input, there will be no accuracy tolerance caused by cable length and internal resistance of the
source.
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Chapter 4 Operation Procedures and Monitoring

4.1 Operation Procedures

The processing for the operation is as shown in Fig. 4.1.

S

A

Install A/D conversion module on the slot

A

Connect A/D conversion module with the
external device

Will you specify Run
parameters through [I/O
parameters] setting?

YES

h 4

Specify Run parameters through [I/O NO
parameters] setting

A

A

Prepare PLC program

A

ST

[Fig. 4. 1] Procedures for the operation
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4.2 Operation Parameters Setting

A/D conversion module’s operation parameters can be specified through XG5000’s [I/O parameters].

4.2.1 Settings

For the user’s convenience of A/D conversion module, XG5000 provides GUI (Graphical User
Interface) for parameters setting of A/D conversion module. Setting items available through [I/O
parameters] on the XG5000 project window are as described below in the table 4.1.

[Table 4. 1] Function of [I/O Parameters]

ltem Details

[I/O parameters] | (1) Specify the following setting items necessary for the module operation.
- Channel Enable/Disable setting
- Setting ranges of input voltage/current
— Output data format setting
- Filter processing Enable/Disable setting
- Filter constant setting
- Average processing Enable/Disable setting
- Average processing method setting
- Average value setting
(2) The data specified by user through S/W package will be saved on A/D conversion
module when [Special Module Parameters] are downloaded. In other words, the
point of time when [Special Module Parameters] are saved on A/D conversion
module has nothing to do with PLC CPU’s status RUN or SPOP.

4.2.2 1/0 parameters

How to use [I/O parameters] will be described below as based on XGF-AV8A. Sequence of XGF-
ACB8Ato use is also as identical as specified below.

1) Run XG5000 to create a project. (Refer to XG5000 program manual for details on how to
create the project)
2) Double-click [I/O parameters] on the project window.

Project Edit Find/Replace WYiew Online Monitar Del
g FORLIFY B TR oM oFE oFe R P SR

WE | B E® & | @R | ek if
=l x|
Iterns I
EI@ Project ©

El@ MewPLCE=GE-CPUH)...
-9 Wariable/Comment
[ Parameter
f Bl Basic Param...

EI Scan Progr
i MNewProgram
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3) On the ‘I/O parameters setting’ screen, find and click the slot of the base A/D conversion
module is installed on. 8-channel voltage type of A/D conversion module is installed on Base
No.0, Slot No.4 in this description.

1/0 Parameter Setting - ¥ariable allocation 2l

Module list

=P Base 00 : Defaut | |_Slat Module Comment Inpuit Filter Emergency Output A
----- = 00 Default i
----- ez 11 Default

----- =3 02 : Default

----- o=z 03 : Default

----- = 04 : Default

----- =z 15 Default

----- =3 06 : Default

----- o=z 07 : Default

----- = 08 Default

----- =z 19 Default

----- =z 10 Default

----- o=z 11 : Default —
-0 Base 01: Default

- Base 02: Default
£

o0 Base 03 : Default
AT D cmm (14 - Frmfm b _ILI
4 I I 3

| pa [ —

M

4\;7

(=0 = N e

—|=

Delete Slat | DeleteBasel Delete &1l | [etails | Erint ‘!’l Ok I Cancel |

4) Click the arrow button on the screen above to display the screen where an applicable module
can be selected. Search for the applicable module to select.

i 1/0 Parameter Setting - Yariable allocation

2]
2 Module list
i - Base 00: Default Slat todule Caornment Inpuit Filter Emergency Output Al
| BT Base 01 : Default 0
] - Default 7
: Default 5
: Default
: Default &
Defauk |
ﬂj] Baze 07 Default 5 @ Digital Module List
[ EI@, Special Module List
7 E @ Analog Input Module
P H HGF-&V48 Malatage, 4-CH)
gk ]
3 B HGF-AC44 (Curent, 4-CH)
1 B XGF-ACEA Curent, 8-CH)
1 @ Analog Dutput Module
B H5C Module
@ Pogitioning Module
ﬂ—l ﬂ @ Mation Module
[]---@ Communication Module List
j - Reserved Module 0K Caticel
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5) After the module selected, click [Details].

1/0 Parameter Setting - Yariable allocation 2l

Module list

EHET Base 00: Default - Slak Module Comment Input Filter Emergency Output Al
----- = 00 Default i
----- ez 01 Default

----- =9 02 Default

----- = 03 Default

----- B 04 XGFAVEA Mol
----- =3 05 Default

----- =9 06 Default

----- = 07 Default

----- = 08 Default

----- ez 09 Default

----- o= 10: Default

----- = 11 Default —
-0 Base 01 : Default

- Base 02: Default
E
I

7T Base 03 : Default
T O mnm A - Thmfoa b _l;l
4 I I 3

0| | =

AEF-AVEA [Molkage, 8-CH)

| oo || o

=

Delete Slotl Delete Basel Delete &l | Details I Brint ¥ | (1] I Cancel |

6) A screen will be displayed for you to specify parameters for respective channels as shown
below. Click a desired item to display parameters to set for respective items.

HGEF-AWEA [Valage, 8-CH)
Parameter CHO CH1 CH 2 CH3 CH4 CH& CHE CHY
[ Channel status Disahle Disahle Disable Disahle Disahle Dizable Dizable Dizahle
[~ Inputrange 18 1~8Y 18 18 1~8Y 18 18 1~8Y
Output type 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
[" Filter process Disahle Disahle Disable Disahle Disahle Dizable Dizable Dizahle
Filter constant 1 1 1 1 1 1 1 1
[~ Average setting Disahle Disahle Disahle Disahle Disahle Dizable Dizable Dizsahle
[ Average processing| Count-fvr Caunt-Aur Count-Awr Caunt-Avr Caunt-Aur Count-Avr Count-Avr Count-Avr
Average value 2 2 2 2 2 2 2 2

Ok I Cancel

(1) Channel status: Select Disable or Enable.

HGF-484 [Voltage, 8-CH)
Parameter CHOD CH1 CH2 CH3 CH 4 CHS CHE CH7Y
[T Channel status || Disable j Disable Disahle Disable Disahle Disahle Disable Disahle
[ Inputrange 1~G4 1G4 1-~a4 1~ 1~ 1~8Y 1~y
Output type Enable 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
[" Filter process Disahle Disahle Disahle Disahle Disahle Disable Disable Disable
Filter canstant 1 1 1 1 1 1 1 1
[T Awerage setting Dizahle Disahle Dizahle Dizahle Disahle Dizahle Dizable Disable
[~ Average processing|  Count-fwr Caunt-Avr Count-Avr Caunt-Awr Caunt-Avr Caunt-Aur Count-Awr Count-Avr
Average value 2 2 2 2 2 2 2 2

0K I Cancel
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(2) Input range: Select the range of analog input voltage as desired. XGF-AV8A provides 4
voltage input ranges, and XGF-ACB8A provides 2 current input ranges.

XGF-AY8A (Yoltage, 8-CH)

RGF-&484 [Voltage, 8-CH)

2=
Parameter CHO CHA1 CH2 CH3 CH 4 CHE CHE CHT
[T Channel status Enahle Disable Dizahle Disable Disahle Dizahle Disable Disahle
[ Input range 1~8Y j 1~ 18 1~8Y 1~ 18 1~8Y 1~
Output type 0-~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000
[ Filter process  |0~5Y Disable Disahle Disahle Disable Disahle Disable Disable
Filter constant 01"01 D1an ] 1 1 ] 1 1 ]
[T Average setting DTSamTE Dizable Dizable Disable Disable Dizable Disable Disable
[ Average processing|  Count-Avr Count-Avr Count-Avr Count-Awr Count-Avr Count-Avr Count-Awr Count-Avr
Average value 2 2 2 2 2 2 2 2
QK I Cancel
(3) Output type: Select the type of output data. 4 formats are available in total.
*GF-4484 [Voltage, B-CH)
Parammeter CHD CH1 CH2 CH3 CH 4 CHE CHE CH7Y
[T Channel status Enable Disahble Disahle Disahle Disahle Disahle Disahle Disahle
[ Input range 1~8Y 1~ 184 1~8Y 1~ 184 1~8Y 1~
Output type 0-~16000 j 0-~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000
[~ Filter process Disable Dizahle Dizable Disable Dizahle Dizable Disable
Filter constant -8000~5000 1 1 1 1 1 1 1
[T Average setting 100103533(0;) Disahle Disahle Disahle Disahle Disable Disable Disable
[~ Average processing [ COOTERWT Count-Avy Count-Avr Count-Ayr Count-Avr Count-Avr Count-Ayr Count-Avr
Average value 2 2 2 2 2 2 2 2
QK I Cancel
(4) Filter process: Set the filter process to Enable or Disable.
HGF-484 [Valtage, 8-CH)
Parameter CHD CHA1 CH?2 CH3 CH 4 CHE5 CHE CH7Y
[T Channel status Enable Dizable Dizable Disable Disable Dizable Disable Disable
[ Input range 1~84 1 G 1~84 1~84 1~ 1~84 1~84 1~
Output type 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
[" Filter process Dizable j Dizable Dizable Disable Disable Dizable Disable Disable
Filter constant 1 1 1 1 1 1 1
[T Average setting |Enable Disahle Dizahle Disahle Disahle Dizahle Disahle Digahle
[ Average processing|  Count-Avr Count-Avr Caunt-Aur Count-Awr Count-Avr Count-Avr Count-Awr Count-Avr
Average value 2 2 2 2 2 2 2 2
aK I Cancel
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(5) Filter constant: Set the filter process above surely to [Enable] in order to input the filter
constant in this field. With the filter process set to [Enable], double-click the value of the
filter constant to input the value. The range of the value available in this field is 1 ~ 99. Any
value exceeding this range will not be input.

XGF-AYSA (Yoltage, 8-CH) 2x]

HGF-A4Y84 [Molkage, 8-CH)

Parameter CHOD CH1 CH2 CH3 CH 4 CHS CHE CH7Y
[T Channel status Enahle Disable Disahle Disable Disahle Disahle Disable Disahle
[ Inputrange 1-~a4 1~G4 1G4 1-~a4 1~ 1~ 1~8Y 1~y
Output type 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
[" Filter process Enable Disahle Disahle Disahle Disahle Disable Disable Disable
Filter canstant 99 1 1 1 1 1 1 1
[T Awerage setting Dizahle Disahle Dizahle Dizahle Disahle Dizahle Dizable Disable
[~ Average processing|  Count-fwr Caunt-Avr Count-Avr Caunt-Awr Caunt-Avr Caunt-Aur Count-Awr Count-Avr
Average value 2 2 2 2 2 2 2 2

0K I Cancel

(6) Average setting: Set the average setting to Enable or Disable.

XGF-A¥8A (Yoltage, 8-CH) 2l x|

RGF-&484 [Voltage, 8-CH)

Parameter CHO CHA1 CH2 CH3 CH 4 CHE CHE CHT
[T Channel status Enahle Disable Dizahle Disable Disahle Dizahle Disable Disahle
[ Input range 1-~64 184 18 1~8Y 1~ 18 1~8Y 1~
Output type 0~16000 0-~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000
[T Filter process Enahle Disable Dizable Dizable Disable Dizable Dizable Disable
Filter constant 99 1 1 1 1 1 1 1
[T Average seting |Disable - Dizable Dizable Disable Disable Dizable Disable Disable
™ Average processing FEEEACE Count-Avr Count-Avr Count-Awr Count-Avr Count-Avr Count-Awr Count-Avr
Average value Enable | i g : i g : i

Ok I Cancel |

(7) Average processing: Set the average processing above surely to [Enable] in order to
change the value in this field. Average processing can be selected between time average
and count average.

XGF-A¥8A (Yoltage, 8-CH) 2l x|

RGF-&484 [Voltage, 8-CH)

Parameter CHO CHA1 CH2 CH3 CH 4 CHE CHE CHT
[T Channel status Enahle Disable Dizahle Disable Disahle Dizahle Disable Disahle
[ Input range 1-~64 184 184 1-~64 1~84 18 1~8Y 1~
Output type 0~16000 0-~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000
[T Filter process Dizable Disable Dizable Dizable Disable Dizable Dizable Disable
Filter constant 1 1 1 1 1 1 1 1
[T Average setting Enahle Disahle Dizahle Disable Disahle Dizable Disable Disable
[ Average processing Count—A\trj Count-Avr Count-Avr Count-Awr Count-Avr Count-Avr Count-Awr Count-Avr
Average value ur 2 2 2 2 2 2 2

Ok I Cancel
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(8) Average value: Set the average process above surely to [Enable] in order to input the
average value in this field. With the average process set to [Enable], double-click the
average value to input the value. The range of the value available in this field is 2 ~ 64000

for frequency average, and 4 ~ 16000 for time average. Any value exceeding this range will
not be input

XGF-AY8A (Yoltage, 8-CH)

2lxl
HGF-484 [Valtage, 8-CH)
Parameter CHD CHA1 CH?2 CH3 CH 4 CHE5 CHE CH7Y
[T Channel status Enahle Disahle Dizahle Disable Disahle Dizable Disable Disable
[ Input range 1~8Y 18y 18 1~8Y 1~y 18 1~8Y 1~y
Output type 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
[" Filter process Disable Disahle Dizahle Disable Disahle Dizable Disable Disable
Filter constant 1 1 1 1 1 1 1 1
[ Average setting Enable Disahle Disahle Disahle Disahle Dizable Dizable Dizable
[ Average processing|  Count-Awr Count-Avr Caunt-Aur Count-Awr Count-Avr Count-Avr Count-Awr Count-Avr
Average value 32000 2 2 2 2 2 2 2
aK I Cancel

7) How to select the whole channels to change parameters

Click and check the radio button in the parameters item in order to change the whole
channels to identical setting value. And then change the parameters of an optional channel
to change the parameters of the whole channels at a time. Fig. 4.2 shows an example
that Run channel is changed to whole channels ‘Enable’ by means of this function.

XGF-AYBA (¥oltage, 8-CH)

2l x|
®GF-AWEA [Vaoltage, 8-CH)
Parameter CHO CH1 CH 2 CH3 CH 4 CHA CH & CHY
[v Channel status j Enable Enahle Enable Enahle Enable Enahle Enable
[ Input range 1~8% 1-AY 1~8% 1-AY 1~8% 1~8Y 1~8Y 1~8Y
Qutput type 0~16000 0-~16000 0~16000 0-~16000 0~16000 0-~16000 0~16000 0-~16000
[" Filter process Disahle Dizahle Disahle Dizahle Disahle Dizahle Disahle Dizahle
Filter constant 1 1 1 1 1 1 1 1
[~ Average setting Enahle Disable Disable Disable Disable Disahle Dizahle Disahle
[ Average processing| Countiwr Count-Axr Count-Aur Count-Axr Count-Aur Count-Axr Count-Aur Count-Axr
Average value 32000 2 2 2 2 2 2 2
Ok I Cancel

[Fig. 4. 2] Parameters change of the whole channels
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4.3 Special Module Monitoring Functions

Functions of Special Module Monitoring are as described below in table 4.2.

[Table 4. 2] Functions of Special Module Monitoring

@)

Module Monitoring], A/D converted value can be monitored
and the operation of A/D conversion module can be tested.
Monitoring the max./min. value

The max./min. value of the channel can be monitored during
Run. However, the max./min. value displayed here is based
on the present value shown on the screen. Accordingly,
when [Monitoring/Test] screen is closed, the max./min. value
will not be saved.

Item Details Remarks
[Special Module | (1) Monitor/Test
Monitoring] Through applicable XG5000 menu of [Monitor] -> [Special

The screen may not be normally displayed due to insufficient system resource. In such a case, close the screen

and finish other applications in order to restart XG5000.
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4.4 Precautions

» The parameters specified for the test of A/D conversion module on the “Monitor Special Module”
screen of [Monitor Special Module] will be deleted the moment the “Monitor Special Module”
screen is closed. In other words, the parameters of A/D conversion module specified on the
“Monitor Special Module” screen will not be saved in [I/O parameters] located on the left tab of

XG5000.
HEF#WEA [Voltage, B-CH)
Iterm MaxMin Value Current Calue
CHOAD VYalue 200077999 2000
CH1 AD Value aro 0
CH2 AD Value aro 0
CH3 AD Value aro 0
CH4 AD Value aro 0
CHa AD VYalue aro 0
CHE AD Yalue aro 0
CHT AD Yalue aro 0
Iterm Setting Walue | Current Walue
Channels CHO —
Channel Status Enable // Enanle \|
Input Range -10~10v [ -10-10v O\
Dutput Type 0~16000 0~16000 \
Filter Process Disable Disahle l Not saved in [|/O
Filter Constants 1 1 I > parameters]
Average Process Disahle Disahle I
Average Method Count-Awr \ Cnunt—ﬂwr/
Average Yalue 2 \2/
Reset max/min wvalue I Stop Monitoring | Test |
% Close |

» Test function of [Monitor Special Module] is provided for user to check the normal operation of A/D
conversion module even without sequence programming. If A/D conversion module is to be used
for other purposes than a test, use parameters setting function in [I/O parameters].
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4.5 Special Module Monitoring

Monitoring special module will be based on XGF-AV8A. Sequence of XGF-ACB8A to use is as identical
as specified below.

4.5.1 Start of [Special Module Monitoring]

Go through [Online] -> [Connect] and [Monitor] -> [Special Module Monitoring] to start. If the status
is not [Online], [Special Module Monitoring] menu will not be active.

Project  Edit EindfReplace Wew oOnline Monitorigebug Tools ‘window Help

0O = @ n % @ Eg StartfSkop Manitaring
e HHME &AL

o @ ® | @ | qﬁ Pausing Conditions. ..
=l
Iterns I
=-&& Project
El-§ NewPLCHGK-CPUH]..
----- ﬁj Wariable/Cormment
E@ Parameter
B[ Basic Param...
- 1/0 Parameters
=& Scan Program
[ MewProgram

Systemn Manitaring
Device Maonitaring

@ Sperial Module Monitaring
{44l Trend Monitaring

[ Custom Events

£ pata Traces

4.5.2 How to use [Special Module Monitoring]

1) With XG5000 connected to PLC CPU (on-line status), click [Monitor] -> [Special Module
Monitoring] to display ‘Special Module List’ screen as in Fig. 5.1 showing base/slot information

in addition to special module type. The module installed on the present PLC system will be
displayed on the list dialog box.

x|
Baze I Slot I td odule
P Easze 0 S ®GEF -84 [Voltage, 3-CH)
P Base 0 H slot1 #GEF-ACEA [Curent, 8-CH)
| | i3
rodule Infa. I b anitar I Cloze I

[Fig. 5. 1] Screen of [Special Module List]

2) Select Special Module in Fig. 5.1 and click [Module Information] to display the information as in
Fig. 5.2.
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special Module Information 2=
[“] Dizplays the informations of special module.
em Information
mModule Info HGF-AVEA Moltage, 8-CH)
0S Yersion Module Or5version 1.10
05 Date 200585 559
mModule Status Ma Errar. {032

[Fig. 5. 2] Screen of [Special Module Information]

3) Click [Monitor] on the “Special Module” screen in Fig. 5.1 to display [Special Module
Monitoring] screen as in Fig. 5.3, where 4 options are available such as [Reset max./min.
value], [Start Monitoring], [Test] and [Close]. A/D conversion module’s output value and max./
min. value are displayed on the monitoring screen at the top of the screen, and parameters
items of respective modules are displayed for individual setting on the test screen at the
bottom of the screen.

Monitor Special Module il |

REF-4VEA [Valtage, 8-CH)

Iterm hlzxihin Yalue Current Calue
CHO AD Walue
CH1 AD Value
CHZ AD Yalue
CH3 AD Yalue
CH4 AD Yalue
CHS AD Yalue
CHB AD Walue
CHY AD Value

Item Setting vValue Current Yalue
Channels CHDO
Channel Status Disable
Input Range 1 ~5%
Qutput Type O~16000
Filter Process Disahle
Filter Constants 1
Average Process Disahle
Average Method Count-Aar
Average Yalue 2
| Fezet max/min value I Start b anitaring I Test I
Close I

[Fig. 5. 3] [Special Module Monitoring] screen

(1) [Start Monitoring]: Click [Monitor Start] to display A/D converted value of the presently
operated channel. Fig. 5.4 is the monitoring screen displayed when the whole channels of
XGF-AV8A are in Stop status. In the present value field at the screen bottom, presently
specified parameters of A/D conversion module are displayed.
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Monitor Special Module

#GF-AM8A [Woltage, 8-CH)

2l x|

Item M axhin Yalue Current Calue
CHO AD Yalue agro u]
CH1 AD Walue oro u]
CH2 AD Walue oro u]
CH3 AD Yalue oso u]
CH4 AD Walue oro u]
CHS5 AD Walue oso i
CHE AJD Walue oro u]
CHY AD Walue oro u]
Iterm Setting “alue Current Walue
Channels cHO
Channel Status Disable Disable
Input Range 1 ~5 1 -5
Output Type O-~16000 O-~16000
Filter Process Disable Dizsable
Filter Constants 1 1
Average Process Disahle Disable
Average Method Caunt-Avr Count-Awr
Average value 2 2
Reszet max/min value I Stop MMonitaring I Test I

Cloze |

[Fig. 5. 4] Execution screen of [Start Monitoring]

(2) [Test]: [Test] is used to change the presently specified parameters of A/D conversion
module. Click the setting value at the bottom field of the screen to change parameters. Fig.
5.5 will be displayed after [Test] is executed with channel 0’s input voltage range changed
to -10 ~ 10 V in the state of input not wired.

215
HEF-4080 [Woltage, 8-CH)
Itern Maxihin Value Current Calue
CHO AD Yalue g000s0 s000
CH1 AD Yalue aro u]
CH2 AD Walue oro u]
CH3 AD Walue oro u]
CH4 AD Walue oro u]
CHS AD Walue oro u]
CHE AD Walue oro u]
CHT AD Value oro u]
Item Setting Walue Current Walue
Channels CHO
Channel Status Enahle Enahle
Input Range -1 0~10% =1 0-~100
Output Type 0~16000 0~16000
Filter Frocess Disahble Disahble
Filter Constants 1 1
Average Frocess Disable Disable
Average Method Caunt-Awr Caunt-Awr
Average Walue 2 2

Feset maz/min walue

Stop M aonitaring I

Test I

Close |

[Fig. 5. 5] Execution screen of [Test]
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(3) [Reset Max./Min. value]: The max./min. value field at the upper screen shows the max.
value and the min. value of A/D converted value. Click [Reset max./min. value] to initialize
the max./min. value. Fig.5.6 is after [Reset max./min. value] button is clicked in the Fig. 5.5,
where channel 0's A/D converted value can be checked as reset.

2%
HGF-4%84 Woltage, 8-CH)
Iterm axlin Walue Current Calue
CHO AD Yalue 5000 79949 ao000
CH1 AD “alue oro 1]
CH2 AD Value oro 1]
CH2 AD Value oro 1]
CH4 AD Value oro o
CHAa AD Yalue aro 1]
CHE AD Yalue oro 1]
CHY AD Value oro 1]
lterm Setting Walue Current walue
Channels CHO
Channel Status Enable Enable
Inhput Range -1 0-10% -1 0-10%
Qutput Type 0-16000 O-16000
Filter Frocess Disable Disable
Filter Constants 1 1
Average Process Disahle Disable
Average Method Count-Awvr Count-Avr
Average Walue 2 2
| Reszet max/min value | Stop b onitoring I Test I
% Cloze |

[Fig. 5. 6] Execution screen of [Reset max./min. value]

(4) [Close]: [Close] is used to escape from the monitoring/test screen. When the monitoring/test
screen is closed, the max. value, the min. value and the present value will not be saved any
more.
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4.6 Register U Devices

This section describes the automatic registration function of the U device in the XG5000
4.6.1 Register U devices

Register the variables for each module referring to the special module information that is set in
the 1/O parameter. The user can modify the variables and comments.

[Procedure]
1) Select the special module type in the [I/O parameter setting] window.

170 Parameter Setting - Fixed allocation[B4points)

tdodule list

=T Base 00 : Default =] [ st | Maodule Comment Input Filker Emergency Output [1]
"z 00 : Default 0 i 4 3 T
B 01 HGFAVEA [Vola SGEAER (Voltags, B-CH) 1
- Default

: Default

: Default

: Default

- Default

- Default

- Default

- Default

= 10: Default

e=p 11 : Default —
-0 Base 01 : Default

G- Base 02 Default
[E:

73 Base 03 : Default
= IS I SO _ILI
1' II »

w00~ ||| & e

iy v
=

Lrelste Slot I Deleteﬁasel Lrelete Al I Cretails I Frint W I ak. I Cancel I

2) Double click ‘Variable/Comment’ from the project window.

Project Window - x — — s
-Ibum II Wiew Yariable ] Views Duvice | [ ows ing I
= % mavEz - _ Variable Twe | Device | Comment
= @@ NewPLCRGK-CPUHMDMHEne i i
9 Variable/Tomment
= [A Paamstar

B Basc Pasreten
Hi 140 Parameters

= (33 Scan Progam
] MewProgiam

3) Select [Edit] -> [Register U Device].

3, Froject [Edi| Fnd/Replace View Drine Monice Dsbug Took: Window Help
D= B D Dl mBXCERAY AARWE D e

o HAR A", Culx  [B 05 E A0 ME g lEE 0o  E2E08
r B3 Coow CuC R s o b iEF o 4 = [ EEPMDRE & Qe ¥ & 5 B
Project Windc ﬁ" b — — =
=== Dobe Del I Wiew Variable ] VemDevice | [Tvewing |
= i Variable Type | Dees | Commant |
= 6 1=8 Incertline  Ciiel 1
U DedeteLine  CikD

Expoit to Fils.

=23 Scan Progam
] HewPiogram
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4) Click “Yes’
l Project Edt Find/Replace Wiew (nine Mondor Debug Took Window Help
DEEAHE 8 & 8 2 iR X|ExAY AARRTA I &6
= MO AV R EROHE HBEE f 0S8 SE2E09
; ; cldEs D FEER Qi 3 B =
Pr Winedow -
Ix = Tl View Variable ] ViewDevkce | (Vv |
(= & ADBVHAZ Varlable | Type | Device | Comment
= § MewPLCPGK-CPUH MO Hine 1 ¥
) Warisble/Comment
= m Pt aerati
HE Basc Paareles
H 1/0 Parameter
= (3 Scan Program
] NewPregram
XE5000 =]
' Auloemabicaly iegister comments in the U Devices according 1o the specisl module set in the 1/0 parameter
- The previous comment vl ba deleted
Contirue?
e |

5) As shown below, the variables are registered.

[V ¥iew variable lEI‘u’ieuu Device ] [F] Wiew Flag I
Yariahle Type ¥ Device Comment
1 _01_RDy BIT Jo1.00.F Analog Input Module: Module Ready
2 _01_CHO_ACT BIT Jo1.01.0 Analog Input Module: CHO Active
3 _0M_CH1_ACT BIT Ja1.01.1 Analog Input Module: CH1 Active
4 _01_CHZ_ACT BIT o102 Analog Input Module: CH2 Active
& _01_CH3_ACT BIT Jo1.01.3 Analog Input Module: CH3 Active
5} _01_CH4_ACT BIT Jo1.01 .4 Analog Input Module: CH4 Active
7 _0M_CHS_ACT BIT Jo1.01.5 Analog Input Module: CHA Active
g _01_CHE_ACT  BIT 01016 Analog Input Module: CHE Active
9 _O1_CHT_ACT BIT o107 Analog Input Module: CHT Active
10 _01_CHO_IDD  BIT Jo1.10.0 Analog Input Module: CHO Input Disconnection Flag
11 _0M_cH1_IDD  BIT o110 Analog Input Module: CHT Input Disconnection Flag
12 _01_CHZ_IoD BIT o102 Analog Input Module: CH2 Input Disconnection Flag
13 _01_CH3_IoD BIT 01103 Analog Input Module: CH3 Input Disconnection Flag
14 _01_CH4_1IDD  BIT Jo1.10.4 Analog Input Module: CH4 Input Disconnection Flag
15 _0M_CHS_IDD BIT Jo1.10.4 Analog Input Module: CHA Input Disconnection Flag
16 _0M_CH&_IDD  BIT o1 106 Analog Input Module: CHE Input Disconnection Flag
17 _01_CHY_IDD BIT o0y Analog Input Module: CHY Input Disconnection Flag
18 _01_ERR_CLR :BIT Jot1.11.2 Analog Input Module: Error Clear Reguest
14 _01_CHO_DATA WORD Jot1.02 Analog Input Module: CHO Output
20 _01_CH1_DATA (WORD Jn1.03 Analog Input Module: CH1 Cutput
1 _01_CHZ_DATA WORD o104 Analog Input Module: CH2 Cutput
22 _01_CH3_DATA WORD Jo1.04 Analog Input Module: CH3 Output
23 _01_CH4_DATA WORD J01.06 Analog Input Module: CH4 Output
24 _01_CHA_DATA WORD Jot1.07 Analog Input Module: CHA Qutput
25 _01_CHE_DATA AWORD o108 Analog Input Module: CHE Cutput
2h _01_CHT_DATA WORD Jo1.04 Analog Input Module: CHY Output

4.6.2 Save variables

1) The contents of ‘View Variable’ can be saved as a text file.
2) Select [Edit] -> [Export to File].
3) The contents of ‘View variable’ are saved as a text file.
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4.6.3 View variables

1) The example program of XG5000 is as shown in below.

L Hooo1 o
0 At { ¥ S
Hooo10 MOD7 | uo1.01.0
; | v I [y U0l 02 oo ||
U01.07.1
| [ v o103 oo ||
uot.0p.2
| [ v L1 .04 ooz ||
Uot.01.8
| [ 101 .05 o3 ||
Uo1.0p.4
| [ v o106 oo ||
Uo1.01.5
| [y uot. o7 s ||
Uo1.01.6
| [ v o108 noois ||
uot.0p.7
| [ v U0t .09 oo ||
END
»

2) Select [View] -> [Variables]. The devices are changed into variables.

Ir— T T T T T T T

HODD1D _DI_RDV HODD1D
i At { | 35—
HOOD10 MODDI1  _O1_CHO_ACT | O1CHODAT pop1og
; | i/ I ‘
0TI DA
,m,sml,m v . Don1o1
01 _CHZ_DAT
_DI_BHZI_ACT oo Xk oo0102
0T _CH3DAT
_DI_CHSI_ACT | A Do0103
0T _CHEDAT
_DI_CHdl_ACT | i D0010
0T _CHEDAT
_DI_CHEI_.-*.CT \ oY i D00105
07 _CH6.OAT
_DI_CHEE_.#.CT \ oY i D0D106
0T G DA
_Ell_EH'Fi_ACT \ MO i 000107
END
3
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4) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.

MODDIO  UOL.00F MODD10
} || H>—1
0 _01ADY
MODDI0 MDD UO1.DI.0
g 1 ) [ mw ual .0z nooron ||
_01_CHO_ACT 0T _CHALTAT
3 b
””"”I‘" [ o 001 .03 oooior ||
_01_CHT_AcT T THTAT
um.u;.z [ o L0t .0 oooioz ||
_01_CHe_AcT LAy
| 0 a [ v wis oo |
_01_CHa_ACT LRy
| oo [ v wic  oooos |
_01_CH4_acT O THI_OAT
uoj.0f-5 [ o wew oo |
_01_CHE_ACT Ry
0j.0f & [ W o |
_01_CHE_ACT O AT
L)oot [ 0109 oooio7 ]|
_0I_CH7_AcT O 7O
END
37

5) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

MOo0o10 o1 .0oF mMooo1o
A1 { F s
Analog Input
Module
Module
Ready
Muunlm MIJJID/DIIH LJIIIJII 0}1.0 [ wmov 0102 DOn100 L
Analog Input Analog Input
Module Module:
CHO Active CHO Cutput
Voot [ wov U103 Do0101
—
Analog Input Analog Inpul
Module Module
CH1 Active CH1 Output
T a1
S 0[1 2 [ mov 01.04 000102
Analog Input Analog Input
Module Modiule
CHZ Active CH2 Quiput
St [ mov U01.05 000103
—
Analog Input Analog Input
Module Module
CH32 Active CH3 Cutput
e MOV U01.06 000104 | |
F
Analog Input Analog Input
Module Module
CH4 Active CH4 Qutput
Ul:“'0|1'5 Mo uo1.07 Doo105 I_
F
Analog Input Analog Input
Module Module
CHS Active CHS Qutput
o Dll & Mo un1.0g DD0106 L
—
Analog Input Analog Input
Module Module
CHE Active CHE Output
SR [ mow u01.09 ooo107 ||
k
Analog Input Analog Input
Module Module
CHT Active CHT Qutput
END
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Chapter 5 Configuration and Function of Internal Memory

A/D conversion module has the internal memory to transmit/receive data to/from PLC CPU.

5.1 Internal Memory Configuration

Configuration of internal memory is as described below.

5.1.1 1/0O area of A/D converted data
I/O area of A/D converted data is as displayed in Table 5.1.

[Table 5. 1] /O area of A/D converted data

Device assigned Details R/W | Sign direction
UXY.00.0 Module ERROR flag
UXY.00.F Module READY flag R | AD—-CPU
UXY.01.0 CHO Run flag
UXY.01.1 CH1 Run flag
UXY.01.2 CH2 Run flag
UXY.01.3 CH3 Run flag
UXY.01.4 CH4 Run flag R | AD—CPU
UXY.01.5 CH5 Run flag
UXY.01.6 CH®6 Run flag
UXY.01.7 CHY7 Run flag
UXY.02 CHO digital output value R
UXY.03 CH1 digital output value R
UXY.04 CH2 digital output value R
UXY.05 CHa3 digital output value R A/D — CPU
UXY.06 CH4 digital output value R
UXY.07 CHS5 digital output value R
UXY.08 CH®6 digital output value R
UXY.09 CHY7 digital output value R
UXY.10.0 Flag to detect CHO disconnection (1 ~5V or 4 ~ 20 mA)
UXY.10.1 Flag to detect CH1 disconnection (1 ~5V or 4 ~ 20 mA)
UXY.10.2 Flag to detect CH2 disconnection (1 ~5V or 4 ~ 20 mA)
UXY.10.3 Flag to detect CH3 disconnection (1 ~5V or 4 ~ 20 mA) R A/D — CPU
UXY.10.4 Flag to detect CH4 disconnection (1 ~5V or 4 ~ 20 mA)
UXY.10.5 Flag to detect CH5 disconnection (1 ~5V or 4 ~ 20 mA)
UXY.10.6 Flag to detect CH6 disconnection (1 ~5V or 4 ~ 20 mA)
UXY.10.7 Flag to detect CH7 disconnection (1 ~5V or 4 ~ 20 mA)
UXY.11.0 Flag to request error clear w CPU —- A/D

1) In the device assigned, X stands for the Base No. and Y for the Slot No. on which module is
installed.

2) In order to read ‘CH1 digital output value’ of A/D conversion module installed on Base No.0, Slot
No.4, it shall be displayed as U04.03.
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Base No.
? Word Sorter
Uuo4 . 03
Device Type i Word
Slot No.

3) In order to read ‘Flag to detect CH4 disconnection’ of A/D conversion module installed on Base
No.0, Slot No.5, it shall be displayed as U05.10.4.

Base No.
? Word Sorter Bit Sorter

uos. 10 . 4

Device Type i Wora Bit
Slot No.

5.1.2 Operation parameters setting area
Setting area of A/D conversion module’s Run parameters is as described in Table 5.2.

[Table 5. 2] Setting area of Run parameters

Memory address Details R/W | Remarks
Hex Dec
Ox 0 Channel enable/disable setting R/W PUT
14 1 Setting ranges of input voltage/current | R/W PUT
24 2 Output data format setting R/W PUT
3, 3 Filter processing enable/disable RIW PUT
setting
4y 4 CHO filter constant
54 5 CH1 filter constant
64 6 CH2 filter constant
Tu 7 CH3 filter constant R/W PUT
84 8 CH4 filter constant
9 9 CH5 filter constant
Ay 10 CHBG6 filter constant
By 11 CHY7 filter constant
Ch 12 Average processing enable/disable R/W
setting
Dy 13 Average processing method setting R/W
Ey 14 CHO average value
Fy 15 CH1 average value
104 16 CH2 average value PUT
114 17 CH3 average value RIW
124 18 CH4 average value
134 19 CH5 average value
144 20 CHG6 average value
154 21 CHY7 average value
164 22 Error code R/W GET

% R/W is to denote Read/Write if available from PLC program.
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5.2 A/D Converted Data I/O Area

5.2.1 Module READY/ERROR flag (UXY.00, X: Base No., Y: Slot No.)

1) UXY.00.F: It will be ON when PLC CPU is powered or reset with A/D conversion ready to process
A/D conversion.

2) UXY.00.0: ltis a flag to display the error status of A/D conversion module.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

R E
O D|— | — ||| ||| ||| |=]|=]|=|Rr
Y R

g g

Module READY Error information
Bit ON (1): READY, Bit Off (0): NOT READY Bit ON (1): Error, Bit Off (0): Normal

5.2.2 Run channel flag (UXY.01, X: Base No., Y: Slot No.)

The area where Run information of respective channels is saved.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
c|jc|jcjcjcjcj|jc |c

ol | | ||| |H|H|[H|[H|H|H]|H]|H
7165 |4|3]|2

v—

Run channel information
Bit ON (1): During Run, Bit Off (0): Operation Stop

5.2.3 Digital output value (UXY.02 ~ UXY.09, X: Base No., Y: Slot No.)

1) A/D converted-digital output value will be output to buffer memory addresses 2 ~ 9 (UXY.02 ~
UXY.09) for respective channels.

2) Digital output value will be saved in 16-bit binary.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
UXY.02 ~ UXY.09 i
| Channel # digital output value

Address Details
Address No.2 CHO digital output value
Address No.3 CH1 digital output value
Address No.4 CH2 digital output value
Address No.5 CH3 digital output value
Address No.6 CH4 digital output value
Address No.7 CHS5 digital output value
Address No.8 CHB6 digital output value
Address No.9 CHY digital output value
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5.2.4 Flag to detect disconnection (UXY.10.Z, X: Base No., Y: Slot No., Z: Channel No.)

1) Detection sign of disconnection for respective input channels is saved in UXY.10.
2) Each bit will be set to 1 if an assigned channel is detected as disconnected, and it will be back to 0

if connected back. In addition, each bit can be used to detect the disconnection in the user program
together with execution conditions.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

c|c|ycjc|jcj|jc|c|c
UXY.10 | A S I N IO I (VRN IOV aln

7|16 |54 [3]2]1 0

T
T
T

BIT Description
0 Normal
1 disconnection

5.2.5 Flag to request error clear (UXY.11.0, X: Base No., Y: Slot No.)

1) If a parameters setting error occurs, address No.22’s error code will not be automatically erased
even if parameters are changed correctly. At this time, turn the ‘error clear request’ bit ON to delete

address No.22’s error code and the error displayed in XG5000’s [System Monitoring]. In addition,
RUN LED which blinks will be back to On status.

2) The ‘flag to request error clear’ shall be used surely together with UXY.00.0 attached thereon for
guaranteed Normal operation. Its application shall be as shown below in Fig. 5.1.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

E
UXY.11.0 S I N I (U U N AN N IO (U IV I NN ot

Flag to request error clear (UXY.11.0)
Bit ON (1): Error clear request, Bit Off (0): Error clear standing-by

Lo o110 1100.00.0 o110 |
[} | R
Errar Clear Error Flag Errar Clear
50 Fequest Feguest

[Fig. 5. 1] How to use the flag
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5.3 Operation Parameters Setting Area

» 1 word is assigned for each address in the internal memory, which can be displayed in 16 bits.

P If each bit of 16 bits configuring the address is On, let it set to “1”, and if it is Off, let it set to “0” so to
realize the respective functions.

5.3.1 How to specify the channel to use (address No.0)

1) Allowed/Prohibited A/D conversion can be set for respective channels.

2) Set the unused channel Prohibited from converted so to reduce the conversion cycle for respective
channels.

3) If the channel to use is not specified, all the channels will be set to Prohibited.
4) Allowed/Prohibited A/D conversion is as specified below.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

c|c|ycjcj|jc|cj|jc|c
Address “ 0" | —_——— T I I I AT T HIlHIH

7|16 |54 ]3]2]1 0

T
T

BIT Description
0 Disable
1 Enable

5) The value specified in B8 ~ B15 will be disregarded.

5.3.2 How to specify the range of input voltage/current (address No.1)

1) The range of analog input voltage/current can be specified for respective channels.

2) If the analog input range is not specified, the range of all the channels will be setto 1 ~5V (4 ~ 20
mA).

3) Setting range of analog input voltage/current is as specified below.

(1) XGF-AV8A

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1

BO
. c c c c c c c c
H H H H H H H H
7 6 5 4 3 2 1 0
BIT Description
00 1V~5V
01 OvV~5V
10 oOv~10V
11 -10V~10V
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(2) XGF-ACBA

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 BS

B4 B3 B2 B1 BO
e C C C C C C C C
H H H H H H H H
7 6 5 4 3 2 1 0
BIT Description
00 4 mA~20 mA
01 0mA~20mA

5.3.3 How to specify the range of output data (address No.2)

1) The range of digital output data for analog input can be specified for respective channels.

2) If the output data range is not specified, the range of all the channels will be set to 0 ~ 16000.
3) Setting range of digital output data range is as specified below.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 BS

B4 B3 B2 B1 BO
o C C C C C C C C
7 6 5 4 3 2 1 0
BIT Description
00 0 ~ 16000
01 -8000 ~ 8000
10 Precise Value
11 0 ~ 10000

Precise value has the following digital output ranges for the analog input range.
(1) XGF-AV8A

Analog input
-10 ~ 10V 0~10V 0~5V 1~5V
Digital output
Precise Value 10000~} 5 10000 | 0~5000 | 1000~ 5000
10000
(2) XGF-AC8A
Analog input
4 ~20 mA 0~20 mA
Digital output
Precise Value 4000 ~ 20000 0~ 20000
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5.3.4 How to specify filter process (address No.3)

1) Allowed/Prohibited filter process can be specified for respective channels.
2) If the filter process is not specified, all the channels will be sampled.
3) Setting of the filter process is as specified below.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 BS B3 B2 B1 BO

B4
cHc|fc|ycycy|jcy|jcy|c
Address “3” == ==l =]=|—=|H|HIHIH H
4

716 |5

T
T
T

BIT Description
Disable
1 Enable

5.3.5 How to specify filter constant (address No.4 ~ 11)

1) Default of the filter constant is 1.

2) Setting range of the filter constant is 1 ~ 99.

3) If other value exceeding the setting range is specified, error code 50# will be displayed on display
address (22) of the error code. At this time, A/D converted value keeps the previous data. (# of the
error code stands for the channel with error found)

4) If the filter constant is not specified, the filter constant will be set to ‘1°.
5) Setting of the filter constant is as specified below.

Address “4 ~ 11" B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
|—|—|—|—|—|—|—|—| Channelt filter value

Setting range of filter constant is 1 ~ 99

Address Details
Address No.4 CHO filter value
Address No.5 CH1 filter value
Address No.6 CH2 filter value
Address No.7 CHS3 filter value
Address No.8 CHA4 filter value
Address No.9 CH5 filter value
Address No.10 CHE6 filter value

Address No.11 CHY7 filter value

In order to make filter constant effective, the filter process shall be previously set to ‘Allowed’.
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5.3.6 How to specify average process (address No.12)

1) Allowed/Prohibited average process can be specified for respective channels.
2) If the average process is not specified, all the channels will be sampled.
3) Setting of the average process is as specified below.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

c[cf[clcl]c[clcTc
INGI e | — | — | — | — | — | — | —|— | H|H|H|H|H|H]|H|H
716 |5 |4]3|2]1]o0

BIT Description

0 Disable

1 Enable

5.3.7 How to specify average processing method (address No0.13)

1) This area is used to specify average processing method, where ‘count average’ and ‘time average’
are available.

2) If any time/count average process is not specified, all the channels will be set to count average
process.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

o c|c|jc|jcj|jcj|jcj|jc|c
Address“13 ===l =|lHIHIH H

716|543 2 1 0

T
T
T
I

BIT Description
0 Count average
1 Time average

In order to specify time/count average process value, the average process shall be previously set to ‘Allowed’.
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5.3.8 How to specify average value (address No.14 ~ 21)

1) Setting range of time/count average’s constant value is as specified below.

(1) Setting range of time average: 4 ~ 16000 (ms)
(2) Setting range of count average: 2 ~ 64000 (times)

2) In case other value exceeding the setting range is specified, (1) Error No. 60X will be displayed if
time average range exceeded, and (2) Error No. 70X will be displayed if count average range
exceeded on the display address of the respective error codes. At this time, the default of average
process will be applied and calculated.

3) If the process value of time/count average is not specified, the default will be applied and

calculated. (Time average: 4, Count average: 2)
4) The process value of time/count average is as specified below.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Address “14 ~ 21"
|_|_|_|_|_|—|—|—| Channel# average value

Setting range of time average process value is 4 ~ 16000
Setting range of count average process value is 2 ~ 64000

Address Details
14 CHO average value
15 CH1 average value
16 CH2 average value
17 CH3 average value
18 CH4 average value
19 CH5 average value
20 CH6 average value
21 CHY7 average value

In order to specify the process value of time/count average, the average process shall be previously set to
‘Allowed’. In addition, an average processing method shall be selected between time average and count average
as desired.
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5.3.9 Error code (address No.22)

1) Error codes detected from A/D conversion module will be saved.
2) Error types and details are as specified below.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
|_|_|_|—|—|—|—|—| Error code

Refer to the table below for detailed error codes.

el Coee Error Details Remarks
(Dec)
0 Normal Run RUN LED On
20 Module error (A/D Conversion Error) sReUcN LED flickers every 0.2
Offset value with the range of 1 ~5V (4 ~ 20 mA)
40# ; .
is set greater than or equal to Gain value.
Offset value with the range of 0 ~ 5V (0 ~ 20 mA)
41# ; .
is set greater than or equal to Gain value.
404 Offset value with the range of 0 ~ 10 V is sef ,
greater than or equal to Gain value. RUN LED flickers every 11
Offset value with the range of -10 ~ 10 V is sef sec.
43# :
greater than or equal to Gain value.
50# Filter constant setting range exceeded
60# Time average setting range exceeded
70# Count average setting range exceeded
80# Analog input range setting error Applied to XGF-AC8A

% # of the error code stands for the channel with error found.
3¢ Refer to 7.1 for more details on error codes.

3) If 2 or more errors occur, the module will not save other error codes than the first error code found.
4) If an error found is corrected, use the ‘flag to request error clear’ (refer to 5.2.5), or let power OFF
- ON in order to stop LED blinking and to delete the error code.
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Chapter 6 Programming

6.1 Read/Write of Operation Parameters Setting Area

Configuration of the internal memory is described as below.

6.1.1 Read of operation parameters setting area (GET, GETP instruction)

GET instruction

| Execution condition
‘ || [GET n1 n2 D n3 }—
Type Description Area available
nl [Slot No. the special module is installed on Integer
Start address of setting area of special module’s Run parameters
n2 to read data. Integer
D |Device's start address with saved data to read M, P,K, L T,C,D,#D
n3 |Number of words data to read Integer
< Difference between GET instruction and GETP instruction >
GET : always executed with execution condition On ( _ﬂ_ )
GETP : executed with execution condition of operation start ( f )
Ex. If A/D conversion module is installed on Base No.0 and Slot No.3, and internal memory
addresses No0.0 & 1's data in A/D conversion module is read to DO and D1 of CPU module,
(Address) D area of CPU module Internal memory (Address)
DO CH enable/disable setting J¢&—— | CH enable/disable setting 0
D1 Range setting of input voltage/ | ———— | Range setting of input voltage/ 1
current current
Mo [ GET 3 0 DO0D0Y 2

EMD
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6.1.2 Write of operation parameters setting area (PUT, PUTP instruction)

Type PUT command
| Execution condition
‘ || [ PUT ni n2 S n3
Type Description Area available
n1 | Slot No. the special module is installed on Integer
n2 |Start address of special module’s internal memory to write data. Integer
S |Device’s start address or integer with saved data to write. M,P,K,L,T,C,D#D,integer
n3 | Number of words data to write Integer

< Difference between PUT instruction and PUTP instruction >

PUT : always executed with execution condition On ( _ﬂ_ )
PUTP : executed with execution condition of operation start ( f )

If A/D conversion module is installed on Base No.0 and Slot No.6, and CPU module’s data

of D10~D13 is written on internal memory addresses 12~15 of A/D conversion module,

(Address) D area of CPU module Internal memory (Address)
Average processing Average processing

D10 E— 12
enable/disable setting enable/disable setting

D11 Average processing method |——» | Average processing method 13

setting setting
D12 CHO average value setting | — | CHO average value setting 14
D13 CH1 average value setting |————3p | CH1 average value setting 15
Mpmo0 [ PuTP 6 12 DO0D10 4

EMD
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6.2 Basic Program

- How to specify Run condition details of A/D conversion module’s internal memory will be described.

- A/D conversion module is as installed on Slot 2.

- 1/0 assigned points of A/D conversion module is 16 points (changeable).

- Initial value specified will be saved on the internal memory of A/D module through one time of input

under the initial setting condition.

6.2.1 XGF-AV8A
1) Program example using [I/O parameters] setting

1/0 Parameter Setting - ¥ariable allocation b

Module list

= Base 00 : Defaul | |_Slat Madule Comment Input Filter Emergency Output Al
----- = 00 Default i
----- = 01 : Default 1
----- By 02 XGFAVEA Vol
----- == 03 Default

----- == 04 Default

----- = 05 Default

----- =9 06 : Default

----- == 07 : Default

----- == 08 : Default

----- == 09: Default

----- o= 10: Default

----- == 11 Default —
=0T Base 01 : Default

- Base 02 : Default
E
I

7T Base 03 : Default
[ (e o I P Y Y _|;|
4' I 3

KGF-28A4 [Voltage, 8-CH)

| oo | | o || e |

—|=

Delete Slot Delete Base Delete Al Details Brint ¥ | oK I Cancel

KEF-AWEA Woltage, 8-CH)
Parameter CHO CH1 CH 2 CH3 CH4 CH& CHE CHY
[ Channel status Enahble Disahle Disahle Enahble Enable Disahle Disahle Disahle
[ Inputrange -10-~10 -10~10 -10~10% -10-~10 -10-~10 -10~10 =101 0% -10~10Y
Output type 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000 0~16000 0~16000
[~ Filter process Enahle Dizahle Disahble Enahle Enahle Disable Dizahle Dizable
Filter constant 10 1 1 20 a0 1 1 1
[ Average setting Enahle Disahle Disahle Enahle Enable Disable Disable Disahle
[ Average processing| Count-Awr Count-Avr Caunt-Avr Coaunt-Avr Count-Avr Count-Avr Count-Avr Count-Avr
PAverage value 1000 2 2 2000 4000 2 2 2

oK I Cancel
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Device with saved data to transmit . ) .
Device with saved data transmitted

Module READY  Execution contact \ x

UOZ00F  PODOND P00041
— | |

MOV 1 L0202

P00(|)41 UUIE.UII.U | 00000 'l— CHO digital output

I
1
| 1T ' 1 !
1 =t 1
UU?-UI” | MOV | UD205t  DOOOO3 !|| CH3 digital output
1 L T 1
R0 | Moy i 02,05 ! . E’”E“Ed_:l- CH4 digital output
CH Run fla
. [ e 2 2 Mo I | Error code Read
A A

Slot No. Internal memory gddress

=

p |

Device to save
The number of data to read

2) Program example using PUT/GET instruction .
Setting data .
The number of data to write

Slot No.
Internal memory address
1

N

[——- ] - -

1 1
t ' — T Used CH setting
UUE-U?-F P?gﬂlﬂﬂ | PuT e ! | hoo1g o ' (cHo,3.4)
T T=rl [ . | .
Executibn contact T 1 t T —t Input voltage range setting
Module READY T : 2 L I ! :hFFFF: ! il L (-10~10V)
[ puT : 5 1 1 3 : ' ho000 : : ! ; l— Output data range setting
1 ! : : . : == T (-192~16191)
[ FOT T 2 1 1 3 ' ahoe' ' g : l_ Filter process setting
- ———————— L1 (CH0,34)
1 1 1 1
[ PuT 1 2 1 a4 vy 0 v v 1 Tl cHofiter constant setting
T T T = T = =
1 1 1 1
I PUT N ! l_ CHa3 filter constant setting
T 1 1 T 1 T T :
[ puT R BHE X I I l_ CH4 filter constant setting
: 1 11 T T T : )
T 2 0 0 2 T o T ]| Average process setting
| : — Loy L ) H (CHO,3,4)
1 1 1 .
M FoT r 2 1 113 ' ahoeF! b ] l_ Average processing
b + —t : . : : . method setting
I PUT 12 : : 141 : oo : [_ CHO average value setting
T T T ¥ T = B
1 1 1 1
I PUT L2 o, 1 qang i ! [_ CH3 average value setting
T ] ] T ] T . =
[ PUT : 2 ' T H I 4000 T l_ CH4 average value setting
| T T T
1 1
T
T T
1 1 .
M}OM UDF.DILD : : | MOy L0z, 0? DOoonn l_ CHO digital output
1 1 -
2 L [ Moy U205 Doooo3 | | CHS digital output
1 1
o, Ull.fl : ! | MOy 102,06 DO0004 l_ CH4 digital output
1 1 === p-== p---=
CH Run flag [Ger [ 2 ' Uz Mmooy v 1 7|
gy ——=a e L Er———
EMND
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6.2.2 XGF-AC8A

1) Program example using [I/O parameters] setting

1/0 Parameter Setting - ¥ariable allocation e

Module list

-0 Base 00: Defaul Al Slat tModule Comment Input Filter Emergency Output Al
----- = 00: Default ]
----- = 11 Default 1
----- B 12 XGFACEA [Cure
----- =z 03 : Default

----- == 14 Default

----- == 15 Default

----- = 06 Default

----- e=za 07 : Default

----- == 18 Default

----- = 19 Default

----- = 10 Default

----- o= 11 : Default -
- Base 01 : Default

w0 Base 02: Default
£

7 Base 03 : Default
AT D ccm 114 - Thmbmalh hd
2] I i 3|

HGF-ACEA [Current, B8-CH)

w | oo [~ oo | =

Y
S|

Celete Slot Delete Base Celete &l Details Brint ¥ | 1] I Cancel

HEF-AC8A [Curent, 8-CH)
Parammeter CHD CH1 CH2 CH3 CH 4 CHE CHE CH7Y
[¥ Channel status Enable Enahble Enable Enable Enahble Enable Enable Enahble
[ Input range 4-20mA 4~20mA 4~20ma 4-20mA 4~20mA 4~20maA 4~20maA 4~20maA
Output type 0~16000 0-~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000
[~ Filter process Enahle Disahle Dizahle Enahle Enahle Dizahle Dizable Disable
Filter constant 10 1 1 20 a0 1 1 1
[T Average setting Enable Disahle Disahle Enable Enahle Disable Disable Disable
[~ Average processing|  Count-Awr Caunt-Avr Count-Avr Caunt-Awr Caunt-Avr Count-Avr Count-Ayr Count-Avr
Average value 1000 2 2 2000 4000 2 2 2

2-64000 oK I Cancel

Device with saved data to transmit

Module READY Execution contact \

Device with saved data transmitted

UO200F  PODOqD P00041
] ] B
POO?M UL | mov : U021 | Dooowo -L CHOo digital output
I 10 1 . }
1 1 ! 1
ﬂfﬂll'a [ mov E 2.5 1 i DO0003 1| | CH3 digital output
1 1
R [ mov i U6} 1 D0onnd 1] | cha digial outpur
CH Run flag
[ T 2 2 MO0 || Error code Read

|
S T A A
ot No.
END

Device to save

The number of data to read
Internal memory address
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2) Program example using PUT/GET instruction

Setting data )
The number of data to write

N\

Slot No.
Internal memory address

1 1 I T I Lol | | L) .
1oz onF PO0000 1 1 1 1 11 | Used CH setting
I i [ pUT 12 1 10 3 thoosi ! | : H (choa.4)
1 M 1 M 1 1 .
Module READY ETE; N AR L L Input current range setting
Execut : t T — — =" (4-20mA)
xecution contact [ pOT | 2 : : 5 :hDDDD R l_ Output data range setting
k T 1 T T T T T 1 (-192~16191)
[ PuT P THEHE (F(':":(r) s setting
1 11 = 1 T "
| PUT e 'ty ¢ v 71y || cHoditer constant setting
1 PR [ [ g
| PUT o 1 7 T T T cH3fiter constant setting
1 i . 1 . 1 1 1
| PUT 12 1 18 ' s U 1 V] cHafiter constant setting
N T T T t
+ : L— L | Average process settin
| PUT T (CHOg4§) g
T T 1 = T X ” )
| T : 5 : : TR :hDDFF X : i l— Ave‘rage processing method
| ! L — — | setting
| PUT FEE . ! || cHo average value setting
1 1 [ 1 L]
| PUT P2 0 17 7 vtom g o1 ]|CH3average value setting
1 1 1 1 L 1 1 1
I PUT : 21 1 18 : 14000 : : 1 : l_ CH4 average value setting
e e
1
— L
P00041  UO201.0 ' ! CHO digital output
| D ol - [ Moy U202 Dooooo || gital outp
C R ' [mov Um0s oo || CH3 digital output
1 1
Hhe [ mov U205 DOooo4 | | CH4 digital output
1 1 ==- == ==n
CH Run flag [ GeT T
Pem—— L e ==u
EMND
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6.3 Application Program

6.3.1 Program to sort A/D converted value in size (I/O slot fixed-points assigned:

based on 64)
1) System configuration

XGF-
AVBA

XGQ-
RY2A

XGP-
ACF2

XGK-
CPUS

XGl-
D24A

2) Details of initial setting

No. ltem Details of initial setting Internal memory | Value to write on internal
address memory
1 Used CH CHO, CH2, CH4 0 ‘h0015’ or 21
2 Input voltage range -10~10V 1 ‘hFFFF’ or ‘65535’
3 Output data range 0 ~ 16000 2 ‘h0000’ or ‘0’
4 Filter process CHO 3 ‘h0001’ or ‘1’
5 CHO filter constant 50 4 ‘h0032’ or ‘50’
6 Average process CH2, CH4 12 ‘h0014’ or 20’
6 Av_erage Frequency average: CH2 13 'h0010’ or ‘16’
processing method Time average: CH4
Frequency average 16 *h0064’ or ‘100"
value: 100 (times)
7 Average value :
Time aver?r?]z)value. 200 18 'h00CS’ or ‘200’

3) Program description

(1) If CH 0’s digital value is less than 12000, Contact No.0 (P00080) of relay output module
installed on Slot No.2 will be On

(2) If CH 2's digital value is greater than 13600, Contact No.2 (P00082) of relay output module
installed on Slot No.2 will be On.

(3) If CH 4’s digital value is greater than or equal to 12000 and less than or equal to 13600,
Contact No.4 (P00084) of relay output module installed on Slot No.2 will be On.

(4) If CH 4’s digital value is equal to 13600, Contact No.5 (P00085) of relay output module installed
on Slot No.2 will be On.
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4) Program

(1) Program example using [I/O parameters] setting

1/0 Parameter Setting - Fized allocation[64points)

odule list

=T Base 00: Default
----- = 00: Default

..... &0
..... oz 02:
..... oz 03
----- = 04:
..... = 05
..... = 06
..... =3 a7
----- = 08:
..... == 09:
..... = 10:
..... =3 11
- Base 01 : Default
- Base 02: Default
£

Drefault
Drefault
Default
Default
Drefault
Default
Default
Default
Drefault
Default

7 Base 03 : Default

T D mm (1A - Frmfm
<I I

XGF-AWEA Valta

1| St

Module

Caomment

Input Filtker

Emergency Output

HGF-234 [V oltage, 8-CH)

(el el RS e (1 S (U

=

il

Internal memory address

6-8

Delete Slat | Delete Baze | Delete Al I Details | Print ¥ | Ok I Cancel I
KGF-AV8A [Voltage, 8-CH) 12 x|
RGF-&484 Voltage, 8-CH)
Parameter CHO CHA1 CH2 CH3 CH 4 CHE CHE CHT
[T Channels Enahle Disable Enahle Disable Enahle Dizahle Disable Disahle
[ Input Range S10~10V 1~ -10~1 0% 1~8Y -10~1 04 18 1~8Y 1~
Qutput Type 0~16000 0-~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000
[" Filter Process Enable Disahble Disahle Disahle Disahle Disahle Disahle Disahle
Filter Constants a0 1 1 1 1 1 1 1
[T Average Process Disable Dizable Enable Disable Enable Dizable Disable Disable
[T Average Method Count-Awr Count-Avr Count-Avr Count-Awr Time-Awr Count-Avr Count-Awr Count-Avr
Awerage Walue 2 2 100 2 200 2 2 2 ]
416000 QK I Cancel
Module READY Execution contact
a0 F Poaoog 1100001
I {F| S—
K000 . m.a Poanao
< m, 02 12000 ;
um.m.2 poanaz
> a1, 04 13600
HOLOIE 3 U1, 0 12000 Moo
CHRunflag L|__* 01,06 12600 AL
| GET i 2 DO00D0 1 Ueror code Read
MO00z 3 Slot No. f péhass
<= 01,0 13600 | :
/ EMD
/ Device to save

The number of data to read
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(2) Program example using PUT/GET instruction

Setting data  The number of data to write

Slot No. Internal memory /

address
r=== 775 w773 777 | CHenable/disable
WOE | Mo (e T 0 T 0t Thwsy ]| setiing (CHO2.4)
1 | ] 1 1 1 | .
Module READY . ; i ; — nput voltage range setting
Execution contact | PUTP HTEHE : thFFF: Lo : L(‘10~10V)
[ T 1 [ | .
T T 1 T N Output data range setting
| PUTP : R :hDDDD: : [ ey ostepvin
1 1 1 . .
t Filt 1t
I N | s e
1 1 1 1 1 : 1 1
I PUTP K : ¢ ! HE T ! l_CHOfiIterconstantsetting
1 T
| : — : : — 1 | Average process setting
T R T | (chiz 4
1 1 1 1 | 1
T | T T T L 1 Average processing method
| PuTP L 1, By OB ': H ceting (CH2.4
1
I PUTP T ! e : T ! I_CHZ average value setting
1 1 T 1 1 ™ 1
I PUTP : I T : tamy Loal l_CH4averagevaIuesetting
1 1 1
i A i MOOoD1
1 + 1 } S>_
1 | ! 1
hA00001 10.01,0 1 1 ! 1 POooso
< uge 1200 | S — )
1
1 1 ! 1
U1, 1.4 > e  jam | T MO
1 | ! 1
CH Aun : e o | A B
sign | t
1 | ! 1
| GET ;1 ' y_2_} DO |
hA00002 s PO00SS
(= Un1, 06 13600 | =
If CH4's A/D converted value is greater than 12000 and less than 13600, P0085 will be On END
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6.3.2 Program to output error codes of analog input module to BCD display
1) System configuration

XGP- | XGK- [XGl- [XGQ- [XGF- |XGQ-
ACF2 | CPUS [D24A |RY2A |[AvsA |RY2A

Initial value setting O—'—O P0000

A/D converted value & __1_ pgpg1

errorcodesaved O O T 5 El El Digital BCD display
(error display)

Error code output to BCD CTI_O P0002

2) Details of initial setting
(1) Used CH: CHO
(2) Analog input current range: DC 4 ~ 20 mA
(3) Time average process setting: 100 (ms)

(4) Digital output data range: 0 ~ 16000

3) Program description
(1) If POO0OO0 is On, A/D conversion will be initially specified.
(2) If PO0001 is On, A/D converted value and error code will be saved respectively on DO0000 and
DO00001.
(3) If PO0002 is On, applicable error code will be output to digital BCD display. (P00040 ~ PO004F)

6-10



Chapter 6 Programming

4) Program

(1) Program example through [I/O parameters] setting

1/0 Parameter Setting - Yariable allocation 7l

Module lisk

= Base 00 : Default 1B Slat Module Comment Input Filker Emergency Output Al
""" & 00: DC 24y INPUT. 1 0 |DC 24 INFUT. 1Bpaints 3 mz[Standard | -
----- & 01: RELAY DUTFUT, 1 |REL&Y QUTPUT, 16points - D efaul P

""" &y 02 HGF-ACEA (Cune B ACEA [Cument. B0H]
----- = 03: Default

----- = 04 : Default

----- == 05 Default

----- = 06 : Default

----- = 07 : Default

----- == 08 Default

----- == 09: Default

----- = 10: Default

----- == 11 Default —
(- Base 01 : Default

(- Base 02: Default
[

t T Basze 02 Default
T Do 4 Fimion _ILI
A I I’ »

(=N = N - PN S f N Y

==

Delete Slot | Delete Base | Delete &l | Detailz | Print ¥ I OK I Cancel |

XGF-AC8A [Current. 8-CH)

KGEF-ACEA [Current, 8-CH]

Parameter CHO CH1 CH?2 CH3 CH4 CHA5 CHE CHY

[ Channels Enahle Dizahle Disable Disable Dizahle Dizable Dizable Dizable

[C Input Range 4-20mA 4~20ma 4-20mA 4-20mA 4~20ma 4-20ma 4-20mA 4~20ma

Output Type 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000

[ Filter Process Disable Dizahle Disable Disable Dizahle Dizable Dizable Dizable
Filter Constants 1 1 1 1 1 1 1 1

[~ Awerage Process Enahle Disahle Dizahle Disahle Disahle Disable Dizable Dizable

[ Average Method Tirne-Aur Caunt-Ar Count-Awr Count-Awr Caunt-Ar Count-Awr Count-Avr Count-Avr
Average Value 100 2 2 2 2 2 2 2

(0] I Cancel

Module READY Execution contact

Channel enable/disable
102, 00.F PO0aa0n .
- 5 | PutP 2 0 hoooi I 1| setting (cHo)
Poooot 10z.01.0 Save CHO's A/D converted
I { | MoV Lz, 02 boogao l— value on DO
Run channel sign | GET 2 29 poooot 1 l_ Save error code on D1
LG [ BCD powoi  ponn¢_ || Convert D1 saved datato BCD to
= : : output to PO40
Conversion setting of error code to BCD END
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(2) Program example using PUT/GET instruction

Module READY Execution contact

1J0z,00,F POO000
— | N

F‘DDDP]
f

| PUTP 0 hooo1 U

| PUTP i hooo !

| PuTP 2 hoooo !

| PUTP 12 hoo1 |

| PuTP 13 hooo1 !

[ PUTP T 1000 !

LIDEZDII.D MOV 10z 02 Doooan ||
Channel Run flag | GET 2 Doaaa! 1
PDDDIDZ ECD 000001 PO ||

Conversion setting of error code to BCD

6-12

END

Used Channel setting
(CHO)

Input current range setting
(4~20mA)

Output data range setting
(-192~16191)

Average process setting
CHO

Average processing method
setting (CHO)

Average value setting

Save CHO's A/D conversion
value on DO

Save error code on D1

Convert D1 saved data to
BCD to output to P040



Chapter 7 Troubleshooting

Chapter 7 Troubleshooting

Details and diagnosis of errors which occur while analog input module is used will be described.

7.1 Error Codes

Errors which occur when A/D conversion module’s RUN LED blinks are as described in Table 7.1.

[Table 7. 1] List of error codes

Error code Description RUN LED
(Dec) status
10 Module error (ASIC Reset Error) )
11 Module error (ASIC RAM or Register Error) eljlltlacrl;e(;SZ
20 Module error (A/D Conversion Error) sec.
30 Module error (EEPROM Error)
204 Module error (Offset value with the range of 1 ~5V or 4 ~ 20 mA is

set greater than or equal to Gain value.)

Module error (Offset value with the range of 0 ~ 5V or 0 ~ 20 mA is

Al# set greater than or equal to Gain value.)

404 Module error (Offse_t value with the range of 0 ~ 10 V is set greater|
than or equal to Gain value.) Flickers

434 Module error (Offse't value with the range of -10 ~ 10 V is set greater| every 1 sec.
than or equal to Gain value.)

50# Filter constant setting range exceeded

60# Time average setting range exceeded

70# Count average setting range exceeded

80# Analog input range setting error(only for XGF-AC8A)

Notes

(1) # of the error code stands for the channel with error found.

(2) If 2 or more errors occur, the module will not save other error codes than the
first error code found.

(3) Use the flag to request error clear to delete the error code from the sequence
program. (Refer to 5.2.5)
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7.2 Troubleshooting

7.2.1 RUN LED blinks

RUN LED flickers. |

-

RUN LED flickers every 0.2 sec.

Yes

|
P

EE

RUN LED flickers every 1 sec.

|
P

Let the power ON/OFF again. If the error occurs again,
it seems to be a module defect. Contact the nearest agency
or LS branch office.

Yes It is Run parameters setting error. Check the error code to
take action against as follows in the table below.
S T Error Details Action
(Dec)
40#
41# Let the power ON/OFF again. If the error occurs again,
Module Offset/Gain error it seems to be a_module defect. Contact the nearest agency
or LS branch office.
424#
43#
50# Filter constant setting range Change filter constant setting value within 1 ~ 99.
exceeded
60# Time average setting range Change time average setting value within 4 ~ 16000.
exceeded
Frequency average setting Change frequency average setting value within 2 ~
70#
range exceeded 64000.
80# Analog input range error Refer to the section 5.3.2 Parameter Setting Range
(Only XGF-ACB8A) Address 1 and then change the analog input range.
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7.2.2 RUN LED is Off

RUN LED is Off. I

4 L

A/D conversion module is installed on the
base correctly
No >|Correctly install A/D conversion module on the base.I

Capacity of power module installed on the
base is sufficient.
No :> Check the system configuration again with each
module’s consumed current calculated correctly

Normally operated if A/D conversion
module with error is changed to another
module

Yes P Goto7.25

Error due to other module than A/D
conversion module. Refer to CPU manual
for more details.

7.2.3 CPU module cannot read A/D converted value

CPU module can not read A/D converted vaIue.I

4 L

Used channel is set correctly.

Check the channel number to use and let it correctly
No specified.

Specified CH'’s input terminal wiring is |

correct.

No :> Refer to 3.2.2 to correct wiring. I

| Goto 7.2.5. I
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7.2.4 Relationship discordant between analog input value & digital output value

Relationship between analog input value
and digital output value is not discordant.

:

Each CH’s analog input type and connected
input type is correct as specified.

N > Check the used analog input type if set
correctly.

Analog input terminal’s wiring is correct. I

T

N > Refer to 3.2.2 to correct wiring. I

| Goto7.25 I

Tz

7.2.5 H/W error of A/D conversion module

Let the power ON/OFF again. If the error occurs again, it seems to
be a module defect. Contact the nearest agency or LS branch
office.

7.2.6 Status check of A/D conversion module through XG5000 system monitor

Module type, module information, O/S version and module status of A/D conversion module can be
checked through XG5000 system monitoring function.

1) Execution sequence

Two routes are available for the execution.

(1) [Monitor] -> [System Monitoring] -> And on the module screen, click the right mouse button to
display [Module Information].

(2) [Monitor] -> [System Monitoring] -> And Double-click the module screen.

2) Module information

(1) Module type: shows the information of the module presently installed.

(2) Module information: shows the O/S version information of A/D conversion module.
(3) O/S version: shows the O/S prepared date of A/D conversion module.

(4) Module status: shows the present error code. (Refer to 7.1 for detailed error codes)
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Bl Sy¥stem Monitoring - MewPLC - [Base 0]

=10l x|
File Wiew Base PLC Help
FEagRl? [@aal r )
|M0du|e inFormation windowe - |
System informatian
=@ Base 0: XGE-MO4A XEP-ACF ‘
“ e Power XGP&CF (l) - XGK-CPUH XGF-P0O3A XGF-AUBA XGF-DUSA

CPU: =GE-CPUH
Slot 0 Empty =lot
Slot 1: XGF-PO3A
Slot 2: =GF-AVEA
Slob 3 WGEF-DYES

Dizplays the informationz of special module

Itermn Information

Module Info RGF-AVEA Moltage, 8-CH)
DS Version Module OFS Version 1.10
05 Date 2005/ 8/49
Module Status Mo Errar. {03
>
Ready [#EK-CPUH |orline A
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Appendix

Appendix 1 Terminology

Terms and abbreviation used in the user’s manual and the analog module in general are as described below.

B A/D converter: converts analog to digital value proportionately to the size of analog input signal.

B Analog input module: as a module with the circuit to convert analog voltage/current input signal to digital

value, it has resolution of 14 and 16 bits according to converters.

B Channel: related with the terminal of analog I/0O module and connected to various voltage/current /O

devices respectively, with applicable data and diagnosis function as well.

B Conversion time: time necessary for analog input module to sample and convert the analog signal for the
processor inside the module to get digital-converted value input. On the other hand, it is time necessary for
analog output module to convert the digital value output from the processor inside the module to analog

output signal so to transmit to the output channel.

B D/A converter: related with the output module, it is used to make continuous size of analog voltage and

current signal proportionately to the digital value.

B Full scale: defined as the size of voltage/current where the normal operation is executed.

B Full scale error: displayed with graph difference between agreeable analog-converted value and actual

analog-converted value.

B Full scale range: displayed with difference between the maximum and the minimum of the analog input.

B LSB (Least Significant Bit): displays the min. value of the bit unit.
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M Linearity error: analog I/O is related between continuous voltage/current value and digital value, whose
agreeable I/O value is defined as a line within a distance of the min. 1LSB of voltage/current. 1/O linearity
error is regarded as the declination between the agreeable-converted value and the actual-converted value

on the graph.

Actual-converted value

. \ Agreeable-converted value

B Multiplexer: a switching circuit where many signals share one A/D converter or D/A converter.

B Analog output module: a module with output circuit to convert analog DC voltage or current signal

proportionate to digital value delivered to the module from the processor.

B Resolution: the min. value recognizable by a measuring instrument, which is usually displayed in the

engineering unit (1mv) or the number of bits. In other words, 16383 types of output are available for 14 hits.

B Filter: used to reduce the change of the digital-converted value output by sudden change of the external

noise or input for the analog circuit, through two methods of S/W and H/W filters.

B Accuracy: displayed with the max. declination between agreeable value and output voltage or current for
the whole range of output. On the other hand, it is displayed with the max. declination between agreeable
value and digital-converted input signal value for the whole range of input. Generally, percentage will be
displayed for the full scale.

Gain, Offset and Linearity error are all included in the error type available.

B Output accuracy: displayed with the difference between the actual analog output voltage/current value
and the agreeable-converted value on the conversion graph for the full scale, with Offset, Gain and Drift
error factors included as well as normal temperature (25°C) and available temperature range displayed

respectively.
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Appendix 2 External Dimensions

1) External dimensions of XGF-AV8BA/ACS8A

. PENEEEERE
: | UUEOTTUY .
—Q@@QQEQQQ 1 I o]
NN -
— 1 |
P I T
& 10
=3 IO
C I TT 100
-~ LI 1T 1M1
LI 1T 1M1
(I 1T 1
LI 1T 11m
Q —
N
_D_| /—\E ! ! hand
B 98—8.2 - 27—8.2
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Index

Index

ACCUIACY ... et e e e e e e
A/D conversion module...............
Analog input points..........coociiiiiiiii i
Analog quantity............cooviiiiii i

AVErage proCess..........c...ceeevvvenss

Digital output value .............coviviin e,

Digital value .........ccovviiiiiii

Error code ....covvviiiiii e,

Filter constant................c.ooieiee e,
Filter proCess.....ccocvviiii i i e e e,
Flag to detect disconnection............
Flag to request error clear .....................
Count average proCesS..........ccoeeeeveennn.

Function to detect input disconnected... 2-17

Internal-consumed current.............ccceeenen..

/O parameter ..........cccevvvnennnn.

Max. conversion speed................

Module Ready/Error flag

.............. 2-2

Performance specifications .....................

Pollution level........ocoo i

5-2, 5-10 PUTP .o

2-15, 5-7

5-1, 5-4

................ 2-3 Sampling process.................
. 6-1 Signed value ...,
................ 6-1 Special module monitoring .....
................ 11 T

Test

Time average process...........

XGF-ACBA ...,
XGF-AVBA ...

Index- 1

2-13 Start Monitoring ....................

2-2 Offset value.......coovv i,

Percentile value.....................

5-3 Precaution for handling ....................oooeees

1-2 Precise value.........ccoooveviiiiiniii e,

2-15 Reset Max./Min. .......cooveviiiiiiiie e,

Resolution .....coovviiiiii

2-17 Run channel flag .........cooviiiiiii
RUNLED ....ccooovvvvviiinnn

2-2 Unsigned value .............c.ccoveivennn.

4-13
1-1, 2-2

5-4 Respective designations and functions...... 2-4



| Warranty

1. Terms of warranty
LSIS provides an 18-month warranty starting from the date of production.

2. Range of warranty
For problems within the terms of the warranty, LSIS will replace the entire PLC or repair the defective parts free
of charge except for the following cases.

(1) Problems caused by improper conditions, environment or treatment.

(2) Problems caused by external devices.

(3) Problems caused by the user remodeling or repairing the PLC.

(4) Problems caused by improper use of the product.

(5) Problems caused by circumstances where the expectations exceed that of the science and technology level
when LSIS produced the product.

(6) Problems caused by natural disaster.

3. This warranty is limited to the PLC itself only. It is not valid for the whole system which the PLC is attached to.
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