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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 accidents
or risks with the safe and proper use of the product.

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

. This symbol indicates the possibility of serious injur
/N\Warning ym > e PSSRy Of Seriots TUHY
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.
A Be careful! Danger may be expected.
& Be careful! Electric shock may occur.

» The user's manual should be kept available and accessible to any user of
the product even after it's been read.



Safety Instructions

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,
if CPU error is caused on output device itself, such as relay or TR, it
can not be detected, the output may be kept on, which may cause
serious problems. Thus, you are recommended to install an
additional circuit to monitor the output status.

» Never connect over-rated load to the output module nor allow the
output circuit to have a short circuit, for it may cause a fire.

» Never let the external power of the output circuit be designed to
turn on earlier than PLC power, for it 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.




Safety Instructions

Safety Instructions when designing
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/\ Caution

» 1/O signal or communication line shall be wired at least 100mm
away from the 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 I/O or extension connector 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 foreign metallic materials inside the product, for it
may cause electric shock, fire or abnormal operation.
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Safety Instructions when wiring
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/NWarning

» 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 rated voltage
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.

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

» Dont let any foreign materials such as wiring waste inside the

module while wiring, for it 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 get 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 by itself.
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About User’s Manual

Thank you for purchasing PLC of LSIS Co., Ltd.

Before use, make sure to carefully read and understand the User’s Manual about the functions,
performances, installation and programming of the product you purchased in order for correct use and
importantly, let the end user and maintenance administrator to be provided with the User’s Manual.

The User’s Manual describes the product. If necessary, you may refer to the following description and
order accordingly. In addition, you may connect our website (http://eng.Isis.biz/) and download the
information as a PDF file.

Relevant User’'s Manuals

Title Description

XG5000 software user manual describing online function
such as programming, print, monitoring, debugging by
using XGK, XGB CPU

XG5000 User’s Manual
(for XGK, XGB)

XG5000 software user manual describing online function
such as programming, print, monitoring, debugging by
using XGI, XGR CPU

XG5000 User’s Manual
(for XGI, XGR)

User’'s manual for programming to explain how to use
instructions that are used PLC system with XGK, XGB
CPU.

XGK/XGB Instructions & Programming
User’s Manual

User’s manual for programming to explain how to use

XGI/XGR/XEC Instructions & instructions that are used PLC system with XGI,

Programming User’s Manual

XGR,XEC CPU.
XGK-CPUA/CPUE/CPUH/CPUS/CPUU user manual
XGK CPU User’s Manual describing about XGK CPU module, power module,

(XGK-CPUA/CPUE/CPUH/CPUS/CPUU) | base, IO module, specification of extension cable and
system configuration, EMC standard

XGI-CPUU/CPUH/CPUS user manual describing about
XGI CPU User’s Manual XGI CPU module, power module, base, 10 module,
(XGI-CPUU/CPUH/CPUS) specification of extension cable and system
configuration, EMC standard

XGR- CPUH/F, CPUH/T user manual describing about
XGR redundant series User’s XGR CPU module, power module, extension drive,
Manual base, IO module, specification of extension cable and
system configuration, EMC standard

Current XGF-AC4H manual is written based on the following version.

Related OS version list

Product name OS version
XGK-CPUH, CPUS, CPUA, CPUE, CPUU V4.0
XGI-CPUU, CPUH, CPUS V3.41
XGR-CPUH/F, CPUH/T V2.1
XG5000(XG-PD) V3.65
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Chapter 1 Introduction

Chapter 1 Introduction

This instruction describes the dimension, handling and programming methods of HART analog input
module (XGF-AC4H) that can be used by combining with XGK/I/R PLC Series CPU module. Hereinafter,
XGF-AC4H is referred to HART analog input module.

This module is used to convert analog signal (current input) from PLC’s external device to signed 16-bit
binary data of digital value and supports HART (Highway Addressable Remote Transducer) protocol used
in many process field devices.

| 1.1 Characteristics

1)

(@)

®3)

(4)

()

(6)

It supports HART protocol

In the input range of 4 ~ 20mA, bi-directional digital communication is available by using analog
signal wiring. If analog wiring is currently used, there is no need to add wiring for HART
communication (HART communication is not supported in the range of 0 ~ 20mA)

High resolution of 1/64000
High resolution digital value can be assured by 1/64000.

High accuracy
High conversion accuracy of +0.1 % (ambient temperature of 25 C) is available.
Temperature coefficient is high accuracy as +0.25%.

Operation parameters setting / monitoring

Operation parameters setting are 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.

Various formats of digital output data provided

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

® Signed Value: -32000 ~ 32000

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

Input disconnection detection function
This function is used to detect the disconnection of input circuit when 4 ~ 20 mA of analog input
signal range is used.

1-1



Chapter 2 Specifications

Chapter 2 Specifications

2.1 General Specifications

General specifications of XGK/I/R series are as specified in Table 2.1.

[Table 2.1] General Specifications

No. Iltem Specifications Related standards
Operating o 5 -
1 temp. 0C~+55T
2 | Storage temp. -25C~+70C -
Operating 00 ) . )
3 humidity 5~95%RH (Non-condensing)
Storage _ .
4 humidity 5~95%RH (Non-condensing) -
For discontinuous vibration -
Frequency Acceleration Amplitude Number
5<f< 8.4 Hz - 3.5mm
o 8.4<f<150 Hz | 9.8m/s (1G) -
5 Vibration - ..
For continuous vibration Each 10 times in X,Y,Z IEC61131-2
Frequency Acceleration Amplitude directions
5<f< 8.4 Hz - 1.75mm
8.4<f<150 Hz | 4.9m/s (0.5G) -
* Max. impact acceleration: 147 ms(15G)
* Authorized time: 11 ms
6 Shocks L 'bjise wave : Sign half-wave pulse IEC61131-2
(Each 3 times in X,Y,Z directions)
Square wave impulse noise ADCCJ‘EQ%%C\)/V LSIS standard
Electrostatic discharging Voltag_e : 4kV_ IEC61131-2
(contact discharging) IEC61000-4-2
7 Noise Radiated electromagnetic _ IEC61131-2,
field noise 80 ~ 1000MHz, 10 V/m IEC61000-4-3
Fast Class | Power Digital/Analog /0,
Transient module] communication interface IEC61131-2
/burst IEC61000-4-4
noise |Voltage| 2kV 1kv
Ambient i i
8 conditions Free from corrosive gasses and excessive dust -
Operating )
9 height Up to 2000m
10 I;ollutlon Less than equal to 2 -
egree
11 Cooling Air-cooling -
(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.
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Chapter 2 Specifications

2.2 Performance Specifications

Performance specifications of HART analog input module is specified in Table 2.2.
[Table 2.2] Performance Specifications

Item Specifications
No. of Channels 4 channels
Analog DG 0~ 20 mA
input range

(Input Resistance: 250 Q)

Analog input » Analog input range can be selected through user program or [I/O parameter].
range setting » Respective input ranges can be set based on channels.

Analog input
4 ~20 mA 0~20 mA
Digital output
Digital output Signed Value -32000 ~ 32000
Precise Value 4000 ~ 20000 | 0 ~ 20000
Percentile Value 0 ~ 10000

» Format of digital output data can be set through user program or [I/O Parameter setting]
respectively based on channels.

Analog input range Resolution(1/64000)
Max. resolution 4~20 mA 250 nA
0~20 mA 312.5 nA
Accurac +0.1% or less (when ambient temperature is 25 C)
y +0.25% or less (when ambient temperature is 0 ~ 55 C)
Conversion speed Maximum of 100ms / 4 channels
Absolute Max. input Maximum of +30 mA
. Analog 4 channels/1 module
input points
Isolation Photo-coupler isolation between input terminal and PLC power
specification (no isolation between channels)
Terminal connected 18-point terminal
I/0O points occupied Fixed type: 64 points, Non fixed type: 16 points
HART Monodrop only
communication .
method Primary master only
Internal-consumed DC 5 V- 340 mA
current
Weight 145¢g

(1) When Analog Input Module is made at factory, Offset/Gain value about analog input range
is fixed and you can’t change them.

(2) Offset Value: Analog input value of which digital output value becomes -32000 when you
set digital output type as Unsigned Value

(3) Gain Value: Analog input value of which digital output value becomes 32000 when you set
digital output type as Unsigned Value

(4) HART communication is available when input rage set to 4~20 mA.

2-2



Chapter 2 Specifications

2.3 Part names and Functions

Respective designations of the parts are as described below.

—
XGF-AC4H
RUIN —— (D
Q ——p AamM
o !
ZE 7 \
dmii= o
C 5
”I: 3
a 7
“E 8
° €)
10
il
[t
13
o
o
&
o [17
e /
| [ |
No. Description
RUN LED
P Display the operation status of XGF-AC4H
©) On: In normal operation

Flickering: Error occurs (Refer to 9.1 for more details)
Off: DC 5V disconnected or XGF-AC4H module error

ALM LED

@ P Display the alarm status of XGF-AC4H

Flickering: Alarm detected(Process alarm, rate of change alarm set by XG5000)
OFF: In normal operation

Terminal

® » Analog input terminal, whose respective channels can be connected with
external devices.
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Chapter 2 Specifications

2.4 Basic Characteristics of HART Analog Module

2.4.1 Summary
HART analog input module is a product that can use HART communication along with analog
conversion. HART analog input module supports interface for communication by being connected with
HART field device. Communication data provided by HART field device can be monitored via HART
analog input module and status of field devices can be also diagnosed.

(1) Advantage and Purpose of HART Communication

(a) Additional wiring for communication is not needed(Communication by using 4~20mA wiring of
analog module)

(b) Additional measurement information through digital communication

(c) Low power consumption

(d) Various and rich field devices that support HART communication

(e) Display of field device’s information, maintenance, diagnosis

(2) HART Communication Composition

HART communication consists of masters and slaves and up to two masters can be connected. PLC
HART analog input module is connected as the primary master device and communicates with field
devices-slaves. A communication device is connected as the secondary master device to diagnose
field devices and set its slave’s parameters.

] | SR [\
= Analog 4~20mA
XG-5000 Parameter HART Transmitter

HART DIGITAL DATA

XGF-ACAH XGF-DC4H

HART DEVICE

Smart mass flow meter provides flow’s field measuring values with the flow meter’s current signal.
Along with signal current indicating flow, it sends additional measurement information measured by
the flow meter to HART communication. Up to four variables are provided. For example, flow as the
Primary Value (PV), stop pressure as the Secondary Value(SV), temperature as the Tertiary
Value(TV) and current signal’s digital value as the Quaternary Value(QV) are used as measurement
information.

(3) Multidrop
Multidrop method consists of only one pair of wiring and all control values are transmitted in digital
ones. All field devices have polling addresses and the current flow in each device is fixed to the
minimum value (4 mA).

— Multidrop method is not supported on HART analog input and output module.
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Chapter 2 Specifications

2.4.2 HART Operation
(1) HART signal

The figure below illustrates HART signals whose frequency is modulated to analog signal. In this
figure, HART signal is shown as two kinds of signals that have frequency of 1,200 Hz and 2,200 Hz

These two kinds of signals refer to binary number 1(1,200 Hz) and 0(2,200 Hz) and they are recovered
to meaningful information by being demodulated mto dlgltal 5|gnal on each device.

[+0.5mA -7 rﬂ -rr- \
i | |1
0 fﬂ !il I .'.
' BN '.I' \{ [
' \ 05mA-d--- A UM/
200 Hz 2200 Hz v
20 mA — " " '
—— -
Analog 1 _‘m‘::,
signal HWWHHHHHH—
e A ”
el K
[t A
K C: Command(K)
AmA  — R : Response(A)
0 I =
Time
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Chapter 2 Specifications

(2) Kind and Configuration of HART Commands

Kinds of HART commands are described. HART analog input module transmits HART commands to
HART field device and HART field device transmits responses to the commands to HART analog
input module. HART commands can be categorized into three command groups according to their
characteristics and they are called Universal, Common Practice, and Device Specific. Universal
commands shall be supported by the entire HART field device manufacturers as an essential command
group. Common Practice defines only data format of commands and manufacturers support only items
that are judged as essential ones for HART field device. Device Specific is a command group that has no
specified data format. Each manufacturer can define it if needed.

[Table 2.3] HART Commands

Command Description

An essential command group that shall be supported by all of HART field device
manufacturers

Only data format of commands is defined and manufacturers support only items that
are judged as essential ones for HART field device

A command group that has no specified data format. Each manufacturer can define
it if needed

Universal

Common Practice

Device Specific

(3) Commands supported on HART analog input module
Commands supported on HART analog input module are described in the following.

[Table 2.4] Commands supported on HART analog input module

Command Function

Read Manufacturer ID and Manufacturer device code
Read Primary variable(PV) value and Unit

0

1

2 Read percentage of current and range

3 Read current and 4 kinds of variable values

(l:Jc?rirYr?]r;r?Li (Primary Variable, Secondary Variable, Tertiary Value, Quaternary Value)
12 Read message
13 Read tag, descriptor, data
15 Read output information
16 Read Final Assemble Number
48 Read Device Status
Common 50 Read Primary variable~ Quaternary Variable assignment

Practice 57 Read Unit tag, Unit descriptor, Date

Command 61 Read Primary variable~ Quaternary Variable and PV analog output

110 Read Primary variable~ Quaternary Variable
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2.5 Characteristics of A/D Conversion

2.5.1 How to select the range of the A/D conversion

XGF-AC4H with 4 input channels are used for current inputs, where Offset/Gain can not be adjusted
by user. Current input range can be set for respective channels through user program (Refer to the
Chapter) or I/O parameter setting with XG5000 programming tool.

Digitalized output formats are specified in three types as below;

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

For example, if the range is 4 ~ 20mA,
» On the XG5000 menu [I/O Parameters Setting], set [Input range] to “4 ~ 20mA”.

XGF-ACAH (HART, A-CH)

#GF-AC4H [HART, 4-CH)

FParameter CHO ZH 1 CH 2 CH3 |
[ 1 channel status Disable Disable Disahble Dizable
[ ] Input range 4~20mA 4~20mA 4-~20mA,
Output type -32000~320008 -32000~32000: -32000~32000
[] Average processing Sampling ~eqpling Sampling
Average value N n Input range selection
[ ] Pracess alarm Disahle Disahle B E=F=T ] CTsanle
Process alarm H.H. limit N n n N
Process alarm H. limit N n n N
Process alarm L. limit N n n N
Frocess alarm L.L. limit N n n N
[ ] Rate of change alarm Disahle Disahle Disable Disahle
Fate of change alarm perio 100 100 100 100
Fate of change H. limit 0 1] 1] 0
Rate of change L. limit 1] 1] 1] 1]
[] HART Disable Disable Disahle Disahle

k. ] [ Cancel
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XGF-ACAH (HART, A-CH)

#GF-AC4H [HART, 4-CH)

__ Parameter CHD CH1 CHZ CH3 |
Nannel status Enable Enable Enable Enable
nput range 0~20m#a 0~20m#a 0-~20m#A 0~20maA

- t’rype -32000~32000: -32000~32000 §-32000~32C = | -32000-~32000
] mreraﬁ\\qgessing Sampling Sampling Bk Sarmpling
Avepamd O\ Y 0 0~20000 0
[ Fr gh?nencé‘levei'”tgg‘g’:to'e able Disable ””@g Disable
e — o [Coutrange sodion
A. Signed Value
Process alarm L. lirmit 0 1] B. Precise Value
Frocess alarm LL. limit 1] 0 C. Percentile Value
[ ] Rate of change alarm Disahle Disahle Disable Disahle
Fate of change alarm perio 100 100 100 100
Fate of change H. limit 0 1] 1] 0
Rate of change L. limit 1] 1] 1] 1]
[ ] HART Disable Disable Disahle Disahble

k. ] [ Cancel
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2.5.2 Characteristics of the A/D conversion

Characteristics of A/D conversion are the inclination connected in a straight line between Offset and
Gain values when converting analog signal (current input) to digital value. A/D conversion characteristics
of HART Analog Input Modules are as described below.

— Gain &F

P — Available range —.
T

1120 FETET

10000 32000

7500 16000

Digitalized | .. 5
Value

2500 =16000

a 32000

20 32768
Ana|og DG 4 - 20 .
input DO O~ 20 ma

1. When Analog Input 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 digitalized value is -32,000.

3. Gain Value: Analog input value where digitalized value is 32,000.
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2.5.31/0 Characteristics of XGF-AC4H

XGF-AC4H is a HART analog input module exclusively used for 4-channel current input and HART
communication, where Offset/Gain can not be adjusted by user. Current input range can be set
through user program or [I/O parameter] for respective channels. Output formats of digital data are as

specified below;
A. Signed Value
B. Precise Value
C. Percentile Value

(1) If the range is DC 4 ~ 20 mA

P> On the XG5000 menu [I/O Parameters Setting], set [Input range] to “4 ~ 20 mA”,

XGF-ACAH (HART, 4-CH)

Analog Input Value (Current)

2-10

RGF-AC4H [HART, 4-CH)
Farameter cHo |  cH1 | cHz CH3
[] channel status Dizable V| Dizable Dizahble Dizable
] Input range 4~20ma 4204 4~20ma 4204
Output type -32000~32000° -32000~32000° -32000~32000 -32000~32000
[] Awerage processing Sampling Sampling Sampling Sampling
Awerage value 0 I} 0 I}
[] Process alarm Dizable Disable Dizable Disable
Process alarm H.H. limit 1} 1} 1} 1}
Fracess alarm H. limit a 1] a 1]
Process alarm L. limit 1] 1] 1] 1]
Process alarm L.L. limit 1} 1} 1} 1}
[] Rate of change alarm Disahle Disable Disahle Disable
Rate of change alarm perio 100 100 100 100
Rate af change H. limit a 1] a 1]
Rate of change L. limit i i] i i]
] HART Disahle Disahle Disahle Disahle
0K ] [ Cancel
10120 20192 32092
10000 20000 32000
7500 16000 16000
-}
Q
=
L
9 5000 12000 0
=
-
=
=
<
o
c
L 2500 8000 -16000
0 4000 -32000
-120 3808 -32092
4 mA 8 mA 12 mA 16 mA 20 mA
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P Digital output value for current input characteristics is as specified below.
(Resolution (based on 1/64000): 250 nA)

Digital Analog input current (mA)
Output range 3.808 4 8 12 16 20 20.192
Signed value -32768 | -32000 | -16000 0 16000 | 32000 | 32767
(-32768 ~ 32767)
Precise value 3808 4000 8000 | 12000 | 16000 | 20000 | 20192
(3808 ~ 20192)
Percentile value -120 0 2500 5000 7500 | 10000 | 10120
(-120 ~ 10120)

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

XGF-ACAH (HART, 4-CH) 3
#GF-AC4H [HART. 4-CH)
Parameter cHo | cH1 | cHz | cHz |
[] ©hannel status Cizable Cizable Disahle Disahle
Input range 0~20md v| 0~20mA 0~20mA 0-~20m#A,
Output type -32000~32000 -32000~32000° -32000~32000 -32000~32000
[] Average processing Sampling Sampling Sampling Sampling
Average value a a a 1]
[] Process alarm Cisable Cisable Disahle Disahle
Process alarm H.H. limit 1] 1} 1} 0
Pracess alarm H. limit a a a 1]
Process alarm L. limit 1] 1} 1} 0
Fracess alarm L.L. limit a a a 1]
[] Rate of change alarm Cisable Cisable Disahle Disahle
Fate of change alarm perio 100 100 100 100
Rate of change H. limit i] i} i} 0
Rate of change L. limit 0 0 0 0
[] HaRT Dizahle Dizahle Disable Disable
QK. l [ Cancel
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10120

10000

7500
o
Q
=
@

O | 5000
c
=
s
=
=4
<
o

= | 2500
@

0
-120

20240
20000

15000

10000

5000

-240

32767
32000

16000

-16000

-32000
-32768

0 mA 5 mA 10 mA 15 mA 20 mA
Analog Input Value (Current)
» Digital output value for current input characteristics is as specified below.
(Resolution (based on 1/64000): 312.5 nA)
Digital Analog input current (mA)

Output range -0.24 0 5 10 15 20 20.24
Signed value -32768 | -32000 | -16000 0 16000 | 32000 | 32767

(-32768 ~ 32767)
Precise value -240 0 5000 | 10000 | 15000 | 20000 | 20240
(-240 ~ 20240)

Percentile value -120 0 2500 | 5000 | 7500 | 10000 | 10120
(-120 ~ 10120)

(1) 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 (—32,768 ~ 32,767) and the digital output value exceeding 32,767 or
analog value exceeding —32,768 is input, the digital output value will be fixed as 32,767 or —32,768.

(2) Current input shall not exceed +30 mA respectively. Rising heat may cause defects.

(3) Offset/Gain setting for XGF-AC4H module shall not be performed by user.

(4) 1f module is using to exceed input range, accuracy can not be guaranteed.
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2.5.4 Accuracy

The accuracy of digital output value is not changed even when input range is changed.

Fig. 2.1 shows the changing range of the accuracy at ambient temperature of 25°C with analog input
range of 4 ~ 20 mA selected and the digitalized outputs of signed value.

The error tolerance at ambient temperature of 25°C is £0.1% and the ambient temperature 0 ~55C is
+0.25%.

Digitalized
output
value

0

.

Analog input voltage

[Fig. 2.1] Accuracy
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2.6 Functions of Analog Input Module

Functions of Analog Input Module are as described below in Table 2.3.

[Table 2.3] List of Functions

Function Item

Details

Enabling the Channels

Enables the specified channels to execute A/D conversion.

Selecting the range of input

(1) Specify analog input range to be used.
(2) 2types of current inputs are available for the XGF-AC4H module.

Selecting the output data

(1) Specify digital output type.
(2) 4 output data formats are provided in this module.
(Signed, Precise and Percentile value)

A/D conversion methods

(1) Sampling processing
Sampling processing will be performed when the average processing is not
specified.
(2) Average processing
(a) Time average processing
Outputs average A/D conversion value based on time.
(b) Count average processing
Outputs average A/D conversion value based on count times.
(c) Moving average processing
Outputs the newest average value in every sampling at the designated
count times.
(d) Weighted average processing
Used to delay the sudden change of input value.

Alarm processing

Process alarm and change rate alarm processing are available.

Detecting the disconnection of
input signal

If an analog input with the range of 4 ~20 mA is disconnected,
it is detected by a user program.

2.6.1. Sampling processing

The sampling period (Processing time) depends on the number of the channels in use.

Processing time = Maximum of 100ms per module

2.6.2. Average processing

This processing is used to execute A/D conversion with specified count or time and to save the
average of the accumulated sum on memory. Average processing option and time/count 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 to reduce the influence caused by abnormal analog input signal such as noise.

(2) Kinds of average processing

There are four (4) kinds of average processing, Time, Count, Moving and Weighted average.
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(a) Time average processing

A. Setting range: 200 ~ 5,000 (ms)

Setting time
B. Number of processing = [times]
100ms
Ex.) Setting time: 680 ms
680ms
Number of processing = — = 6.8 => 6 [times](rounded)
100ms

*1: If setting value of time average is not specified within 200 ~ 5,000, RUN LED blinks
at an interval of 1 second. In order to set RUN LED to On state, set the setting value
within the range again and then change the PLC CPU from STOP to RUN mode.

Be sure to use request flag of error clear (UXY.11.0) to clear the error during RUN.

*2: If any error occurs in setting value of time average, the default value 200 will be saved.

(b) Count average processing

A. Setting range: 2 ~ 50 (times)
The average value of input data at designated times is saved as a real input data.

B. Process time = setting count x 100ms
Ex.) Average processing count time is 50.
Processing time = 50 x 100ms = 5,000ms
*1: If setting value of count average is not specified within 2 ~ 50, RUN LED blinks at an
interval of 1 second. In order to set RUN LED to On state, set the setting value within
the range and then change PLC CPU from STOP to RUN mode.

Be sure to use request flag of error clear (UXY.11.0) to clear the error during RUN..
*2: If any error occurs in setting the value, the default value 2 will be saved.

(c) Moving average processing
A. Setting range: 2 ~ 100(times)

B. This process outputs the newest average value in every sampling at the designated count
times. The Fig 2.2 shows the Moving average processing with 4 count times.
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Outout value
32000
, ® ® i} i}
® 5 © @ @y
® ® T~
0
v
Output 1 v
Output L -
Output 3
—-32000 .
Time(ms)

Output1=(D+ @+ @+ @)/ 4
Output2=(@+@+@+®) /4
Output3=(@+@+® +®)/4

[Fig. 2.2] Average processing

(d) Weighted average processing
A. Setting range: 1 ~ 99(%)
FInl=(Q-a)xAn+axF[n-1]

F[n]: Current Weighted average output
A[n]: Current A/D conversion value

F[n-1]: Former Weighted average output

a: Weighted average constant (0.01 ~ 0.99)

*1: If setting value of count average 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 setting value of
frequency average within 2 ~ 500 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 the value, the default value 1 will be saved.

B. Current Input (for example)
* Analog input range: DC 4 ~ 20 mA, Digital output range: 0 ~ 10,000.
* When an analog input changes rapidly 4 mA to 20 mA (0 — 10,000),
the outputs of Weighted average according to the constant(a) are shown below.

Outputs of Weighted average
& 0 scan 1 scan 2 scan 3 scan . =
0.01 0 9,900 9,999 9,999 | Weighted 1% to former value
0.5 0 5,000 7,500 8,750 | Weighted 50% to former value
90.99 0 100 199 297 Weighted 99% to former value

*1) Outputs 10,000 after about 4 scans
*2) Outputs 10,000 after about 21 scans

*3) Outputs 10,000 after 1,444 scans (144s)

* To get the stabilized output against rapid input changes (e.g. noise), this weighted average
processing will be helpful.
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2.5.3 Alarm processing

(1) Process Alarm
When the digital value becomes greater than process alarm HH limit value, or less than LL limit
value, the alarm flag turns on and the alarm LED on the front of the module flickers.
When the digital output value becomes less than process alarm H limit value, or greater than L limit
value, the alarms are cleared.

(2) Change rate alarm
This function enables to sample data cyclically with the period set in the parameter of ‘Rate of

change alarm period’ and to compare every two sample data.
The unit used for ‘Rate of change H limit’ and ‘Rate of change L limit’ is percentage per second (%/s).

(a) Setting rate of the sampling period: 100 ~ 5,000(ms)

If ‘1000’ is set for the period, the input data is sampled and compared every 1 second.
(b) Setting range of change rate limit: -32768 ~ 32767(-3276.8%/s ~ 3276.7%!/s)
(c) Calculation of the criterion

The criterion of change rate alarm

= High limit or Low limit of change rate alarm X 0.001 X 64000 X Detection period + 1000

1) An example for change rate setting 1(Rising rate detection)

a) Detection period of Ch. 0: 100(ms)

b) Alarm high(H) limit of Ch. 0: 100(10.0%)

c¢) Alarm low(L) limit of Ch. 0: 90(9.0%)

d) Alarm high(H) criterion of Ch.0
=100 X 0.001 X 64000 X 100 + 1000 = 640

e) Alarm low(L) criterion of Ch.0
=90 X 0.001 X 64000 X 100 + 1000 =576

f) When the deviation value of ([n]th digital value) — ([n-1]th digital value) becomes greater
than 640, high(H) change rate detection flag of Ch.0(CHO H) turns on.

g) When the deviation value of ([n]th digital value) — ([n-1]th digital value) becomes less
than 576, low(L) change rate detection flag f Ch.0(CHO L) turns on.

2) An example for change rate setting 2(Falling rate detection)

a) Detection period of Ch. 0: 100(ms)

b) Alarm high(H) limit of Ch. 0: -10(-1.0%)

¢) Alarm low(L) limit of Ch. 0: -20(-2.0%)

d) Alarm high(H) criterion of Ch.0
=-10 X 0.001 X 64000 X 100 + 1000 = -64

e) Alarm low(L) criterion of Ch.0
=-20 X 0.001 X 64000 X 100 + 1000 =-128

f) When the deviation value of ([n]th digital value) — ([n-1]th digital value) becomes greater
than -64, high(H) change rate detection flag of Ch.0(CHO H) turns on.

g) When the deviation value of ([n]th digital value) — ([n-1]th digital value) becomes less
than -128, low(L) change rate detection flag f Ch.0(CHO L) turns on.
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3) An example for change rate setting 3 (Detection of change rate)

a) Detection period of Ch. 0: 1000(ms)

b) Alarm high(H) limit of Ch. 0: 2(0.2%)

c) Alarm low(L) limit of Ch. 0: -2(-0.2%)

d) Alarm high(H) criterion of Ch.0
=2 X 0.001 X 64000 X 1000 + 1000 =128

e) Alarm low(L) criterion of Ch.0
=-2 X 0.001 X 64000 X 1000 + 1000 =-128

f) When the deviation value of ([n]th digital value) — ([n-1]th digital value) becomes greater
than 128, high(H) change rate detection flag of Ch.0(CHO H) turns on.

g) When the deviation value of ([n]th digital value) — ([n-1]th digital value) becomes less

than -128, low(L) change rate detection flag f Ch.0(CHO L) turns on.

2.5.4 Detection of input disconnection

(1) Available inputs
This detection function is available for the analog inputs of 4 ~ 20 mA.
The detecting condition is as below.

Input range Detecting range
4 ~20 mA Less than 0.8 mA

(2) Detection status
The detection status of each channel is saved in Uxy.10.z
(x: base number, y: slot number, z: bit number)

Bit number 15 | 14 | --- 5 4 3 2 1 0
Initial value 0 0 0 0 0 0 0 0 0
Channel number - - - - - Ch.3 Ch.2 Ch.1 Ch.0

BIT Description
0 Normal operation
1 Disconnection

(3) Operation of the detection status
Each bit is set to ‘1’ when detecting disconnection, and returned to ‘0’ when detecting connection.
The status bits can be used in a user program for detecting the disconnection.
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(4) Program example
As for the module mounted on base 0, slot 1,
If disconnection is detected, the channel number is stored in each ‘P’ area.

Kooooo  UD1.00F k000D
0 1/ { | 5
Knoogz oo [ o ugt .10 Moooo ||

3 10 141 b
ot 10.0 [ wov 0 Po000 ||
o101 [ mov | Poooi ||
ot 1.2 [ oy 2 Poo0z ||
}.10.3 [ wov 3 Poo0s ||
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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 the 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 direct sunlight.
- No dew shall be caused by rapid temperature change.
- Ambient temperature shall be kept 0-55  °C.

(2) Installation work
- Do not leave wiring waste inside the PLC after wiring or drilling screw holes.
- To be installed on a good location to work on.
- Don't let it be installed on the same panel as the high-voltage device.
- Let it be 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 XGF-AC4H module are as described below from the opening to the
installation.

(1) Don't let it be dropped or shocked hardly.

(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.

(5) The attachment torque of fixed screw of module and the screw of terminal block should be within the
range as below.

Attachment part Attachment Torque range
I/0 module terminal block screw (M3 screw) 42 ~ 58 N-cm
I/0 module terminal block fixed screw (M3 screw) 66 ~ 89 N-cm

- HART analog input module can use when installed in extended base in XGR systems.
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3.2 Wiring

3.2.1 Precautions for wiring

(1) Don't let AC power line near to XGF-AC4H Module’s external input sign line. With an enough
distance kept away in 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

—————
Channe | Input Terminal no. Z e Transmiter CHO+ @ [
CHO * 1 nger-i- @ @
_ 2 supply CHo- 4 Il@
CH * 3 )
- 4 . @
CHe * 2 @ &)
CH3 ! ; @ 3
NC 9 @ @
NC 10 @
NC 11 adl @
NC 12 @
) NG 13 RES
NC 14 @
NC 15 ] I’@
NC 16 @
NC 17 1 @
NC 18
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(1) Wiring example of 2-wire sensor/transmitter

+ 2-Wire /\_,\CHO o n
DC1 —l— Transmitter 1] 1] ; i

+ 2-Wire n—nCH3 .
DCZ——ll—: Transmitter L L]

4-Wire
Transmitter

Transmitter

il
T
I 4-Wire
T

* 1) Use a 2-core twisted shielded wire. AWG 22 is recommended for the cable standard.
* 2) Input resistance for current input is 250 Q (typ.).

Notes

(1) In current input, there will be no accuracy tolerance caused by cable length and internal
resistance of the source.

(2) Set to enable the channel only to be using.

(3) XGF-AC4H module does not provide power for the input device. Use an external power
supplier.

(4) If you do not separate the DC power of the transmitter each channel, it can affect the
accuracy.

(5) In consideration of the current consumption of the transmitter, please use the external power
supply of sufficient capacity.

(6) If you configure the system to provide the power of several transmitter by a external power
supply, please be careful not to exceed the allowable current of the external power supply the
total current consumption of the transmitter.
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3.2.2 Maximum communication distance

(1) HART communication is available up to 1km. But, if a transmitter presents the max communication
distance, apply the shorter distance among the transmitter's communication distance and 1km,

(2) The max communication distance may vary according to the cable capacitance and resistance. To
ensure the max communication distance, check the cable’s capacitance and length.

(3) Example of cable selection to secure communication distance

(a) If the cable capacitance is less than 90pF and the cable resistance is less than 0.09Q, the
distance available for communication will be 1 km,

(b) If the cable capacitance is less than 60pF and cable resistance is less than 0.18Q, the distance

available for communication will be 1 km,

(c) If the cable capacitance is less than 210pF and cable resistance is less than 0.12Q, the distance

available for communication will be 600m.

Resistance (Q/m)

0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.24

Cable 1,200 100 m 100 m 100 m 100 m 100 m 100 m 100 m 100 m
Capacitance 750 100 m 100 m 100 m 100 m 100 m 100 m 100 m 100 m
(PF/m) 450 300 m 300 m 300 m 300 m 300 m 300 m 300 m 300 m
300 600 m 300 m 300 m 300 m 300 m 300 m 300 m 300 m

210 600 m 600 m 600 m 600 m 600 m 300 m 300 m 300 m

150 900 m 900 m 600 m 600 m 600 m 600 m 600 m 600 m

90 1,000m | 1,000 m | 1,000 m 900 m 900 m 900 m 900 m 600 m

60 1,000m | 1,000m | 1,000m | 1,000m | 1,000 m | 1,000 m 900 m 900 m
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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

4

Install A/D conversion module on the slot

Connect A/D conversion module with the
external device

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

YES
\ 4

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

4

A

Prepare PLC program

S

[Fig. 4.1] Procedures for the operation




Chapter 4 Operation Procedures and Monitoring

4.2 Setting the Operation Parameters

There are two ways of setting the operation parameters.
One is to set in the [I/O Parameters] of the XG5000, the other is to set in a user program with the
internal memory of the module.(Refer to the Chapter 5 for the setting in a program)

4.2.1 Parameters for the XGF-AC4H module
Setting items for the module are as described below in the table 4.1.

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

Item Details

(1) Specify the following items necessary for the module operation.
- Channel status: Enable/Disable each channel to operate
- Input range: Setting ranges of input voltage/current
- Output type: Setting the type of digitalized value
- Average processing: Selecting the method of average processing
- Average value setting
[I/O parameters] - Process alarm: Enable/disable the alarm processing
- Process alarm HH, H, L and LL limit setting
- Rate of change alarm: Enable/disable the alarm processing
- Rate of change alarm percentile, H and L limit
- HART: Enable/Disable the HART communication.
(2) The data set above can be downloaded at any time regardless of the
status of the CPU(Run or Stop)

4.2.2 The procedure of setting parameters with XG5000

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

Project Window .

lterns
=-EF Sample =
=-§7 MewPLC{xGk-CPUH)-5top
™3 Variable/Comment
=L Parameter
Basic Parameter
B /0 Parameter
= Scan Program
MewProgram

B Project
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(3) On the ‘I/O parameters setting’ screen, click the slot number on which the XGF-AC4H module is
installed and select XGF-AC4H, then double click it.

r aE]

All Baze ] Set Baze ]

=1 Base 00 : Default -~ Slat M odule Comment Input Filter | Emergency Out] Allocation
= 00 Default -
a 01 ¢ Default - Digital Module List o
=z 12 Default =gl Special Module List
= 03 Default =8 Analog Input Moduls

e 04 1 Default B G248 Maltage, 8-CH)
ez U5 Default B =GFACEA [Curent, 3-CH)
= 06 : Default B #GFADAS (Isolated, 4-CH)
= 07 Default B =GFADSE (Curtdol, B-CH)
ez U8 Default B =GF-AD1EA [Curiolt, 16-CH)
=z 09 Default &8 »GF-ACaH (HART, 4-CH)

B

= 10 Default AGF-AwdS [2Wire, 4-CH)

JErY [y

= 11+ Default #-F 4nalog Dutput Module

+ (3 Base 01 : Default + ﬁ High Speed Counter Maoduls

+-f Base 02 : Default = @ Pasitioning Module

+- {3 Base 03 : Default B Motion Module

* E Ease DE : EEfau!t w + ﬁ Temp. Measzuring Module
+-F S0E Module
+-H Data Log Module

Current Conzumnption e @ Analog 10 Maodule Briint W ] [ [u]:8 ] [ Cancel ]
+ @ Process contral module

I/0 Parameter Setting - Yariable allocation

All Baze l Set Baze l

= ) Base 00 : Default A Slat _—etodule Caomment Irput Filter | Emergency Out
£ 00 XGF-ACHH ( GF-AC4H [HART, 4-TH) -
= 01 Default
= 02 : Default
=z 03 Default
= 04 : Default
= 05 Default
= 06 : Default
= 07 Default
= 08 : Default
= 19 : Default
= 10 Default
= 11 Default
+ {3 Base 01 : Default
+ {3 Base 02 : Default
+ ) Base 03 : Default o
4 >

Current Consumnptiot ] [ Delete Slat ] [Deleteﬁase] [Baseﬁetting] [ Dielete Al ] [ Dietails ] [ Print ¥ ] [ QK ] [ Cancel
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(4) After selecting the module, click [Details]

XGF-ACAH (HART, 4-CH)

#GEF-AC4H [HART, 4-CH)
Parameter CHO |  CHH1 CH 2 CH3 |
[1 channel status Disable ﬂ Disable Disahble Disable
[ ] Input range 4~20mA 4-20mA 4-20mA 4~20mA
Output type -32000~32000° -32000~32000: -32000~32000: -32000-~32000
[] Average processing Sampling Sampling Sampling Sampling
Average value 0 1] 1] 0
[ ] Process alarm Disahle Disahle Disable Disahble
Process alarm H.H. limit N n n N
Process alarm H. limit N n n N
Process alarm L. limit N n n N
Process alarm L.L. limit N n n N
[ ] Rate of change alarm Disahle Disahle Disable Disahle
Fate of change alarm perio 100 100 100 100
Rate of change H. limit 0 1] 1] 0
Rate of change L. limit 1] 1] 1] 1]
[] HART Disable Disable Disahle Disable
] ] [ Cancel

(5) Set the individual parameters.

(a) Channel status: Set to Enable or Disable.

Parameter CHO ZH 1 Click here ZH 3
[N Channel status Enable w Dizahle Disahle
[N *eange L2z 4-20mA 4~20mA,
L=EL R -32000~32000 -32000~32000  -32000~32000

If not checked, set individual channel.
If checked, set whole channel to same parameter

(b) Input range: Select the range of analog input.
[] Input range 4~20mA W 4-~20mA, 4~20maA 4~20ma
Cutput type A-20ma | -22000~32000¢ -32000~32000: -32000~32000
[ ] Awerage processing Sampling Sampling Sampling
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(c) Output type: Select the type of converted digital value.

Output tipe -32000~320 » [ -32000~32000: -32000~32000 : -32000-~32000
[] Average processing  [-32000~22000 Sampling Sampling Sampling
Averade value I} 0 0
[] Process alarm 0~10000 Dizahle Disahle Dizahle
(d) Average processing: Select the method of the average processing.
[] Average processing | Time-fAvr w Samnpling Sampling Sampling
Average value 0 0 J
L] Process alarm Tirme-Aur Disahle Disable Disable
Process alarm H.H. limit |- 2unt-Asr 0 0 0
— M owing-Axr
Process alarm H. limit YWeighted-Ayr 0 1] I}
(e) Average Value: Set number within the range shown below.
Awerage valle 200 | 0 0 0
[] Process alarm Disahle Disable Disable Disahle
Process alarm H.H. limit 0 1] 1] 0
Process alarm H. limit n N 0 n
FPracess alarm L. limit n N 0 n
Process alarm L.L. limit n N 0 n
[] Rate of change alarm Disahle Disable Disable Disahle
Rate of change alarm perio 100 100 100 100
Fate of chanoge H. limit 1] 0 0 1]
Fate of chanoge L. lirmit 1] 0 0 1]
[] HART Disable Disahble Disahle Disable
£ 2005000 3 [ ok | [ Carcel
[Setting range of the average processing]
Average processing Setting range
Time average 200 ~ 5000(ms)
Count average 2~50
Moving average 2~100
Weighted average 1~ 99(%)
f) Process alarm: Set Enable or Disable for Process alarm.
] Frocess alarm Dizahle w Dizahle Dizahle Dizahle
Process alarm HH. limit a a a
Process alarm H. limit  [EEllE 0 0 ]
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g) Process alarm limits: Set each criterion for limit within the range shown below.

.
**

Process alarm H.H. limit N 0 n N
Frocess alarm H. limit N 0 n N
Process alarm L. limit 1] 1] 0 1]

Process alarm L.L. limit N 0 n N

[] Rate of change alarm Dizahle Dizahle Dizahle Dizahle
Fate of change alarm perio 100 100 100 100
Rate of change H. limit 0 0 1] 0
Rate of change L. limit ] ] 1] ]
[ ] HART Disable Disable Disahble Dizahble
%, ;3276832787 ¢ [ ok ] [ cancel
h) Rate of change alarm: Set Enable or disable alarm for the change rate.
[] Rate of change alarm | Disable W Disahle Dizahle Dizahle
Rate of change alarm perio 100 100 100
Rate of change H. limit | 0 i 0

Rate of change alarm perio

Fate of chanoge H. limit

Rate of change L. limit

[] HaRT

$100~50007

. .
LI L

i) Rate of change limits: Set each criterion for limit within the range shown below.

() HART: Set Enable or Disable for HART communication.

[] HART |

100 100 100 100
1] 1] ] 1]
1 1] ] 1]
Disahle Disable Disable Disahle
[ aEk. ] [ Cancel
Disable “ Disahble Disable Disable
[ 0k ] [ Cancel
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4.3 Functions of Monitoring Special Module

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

[Table 4. 2] Functions of Special Module Monitoring
Details

Iltem

(1) Monitor/Test
After connecting XG5000 with the PLC, select [Special
Module Monitoring] in the [Monitor] menu.
The XGF-AD4S module can be monitored and tested.
When testing the module, the CPU should be stopped.
[Special Module | (2) Monitoring the max./min. value
Monitoring] The max./min. value of the channel can be monitored during Run.
However, when [Monitoring/Test] screen is closed, the max./min.
value will not be saved.
(3) The parameters specified for the test in the [Special Module
Monitor] screen are not saved in the [I/O parameter] when

closing the screen.

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.

Special Module Monitor

?x

HGF-AC4AH [HART, 4-CH)
Iterm MaxMin value | Currentvalue |
CHO AD walue -32TBB 7-32768 -32T6EB
CH1 AD walue nra n
CH2 AD walue nra n
CH3 AD value nra n
CHO Primary Variahle 0.000000e+000
CH1 Primary Variahle 0.000000e+000
CHZ Primary VYariable Q.000000e+000
CH2 Primary Variahle 0.000000e+000
HART Infarmation | HART Information |
Iterm Setting value | Cyfent \Wue |
Channel CHO
Channel status Enable Enable
Input ranoe 4~20mA 4-20mA
Output type -32000-~32000 -32000-~32000
Average processing Sampling Sampling
Average value 1] 1]
Process alarm Dizable Dizable
Frocess alarm H.H. limit n n
Frocess alarm H. limit n n
FProcess alarm L. limit n
Frocess alarm L.L. limit n
Rate of change alarm Disable Not saved in [I/O parameters].
Rate of change alarm peri 100
Fate of change H. limit 1]
Rate of chanoge L. lirnit ]
HART Disable
meset max/min value | [ Stop Monitoring ] [ Test ]

» 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 Monitoring the Special Module

4.5.1 Start with [Special Module Monitoring]

After connecting to the PLC, click [Monitor] -> [Special Module Monitoring].
If the status is not [Online], [Special Module Monitoring] menu will not be active.

|Mnnitur| Debug Tools Window Hel;
m Start Monitoring

& Pausing Conditions. .

Systern Maonitaoring

Device Monitoring

@ Special Module Monitoring
{4 Trend Manitaring

|£§ PID Manitaring

B S0E Monitoring

[ Custom Events
E4 Data Traces

4.5.2 How to use [Special Module Monitoring]

(1) ‘Special Module List’ screen will be shown as Fig. 5.1. The module installed on the present PLC
system will be displayed on the screen.

Special Module List r5_<|

Baze Slak b odule

| Slot0 | +GF-4C4H [HART, 4-CH)

b odule [Hfo. ][ tanitar ]

[Fig. 5. 1] [Special Module List]
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(2) Select Special Module in Fig. 5.1 and click [Module Info.] to display the information
as Fig. 5.2.

special Module Information E|E|

m] Digplayz the informations of gpecial module.

Item Information |
Module Mame HGF-AC4AH (HART, 4-CH)
05 ver Wer. 1.0
05 Update Date 20 2-7-23
Module Status mHormal.

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

(3) In order to monitor the special module, click [Monitor] after selecting the module in the Special
Module List screen (Fig. 5.1). Then [Special Module Monitoring] screen as Fig. 5.3, will be
displayed.
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=GF-AC4H [HART, 4-CH)

ltem MasMin value | Current value |
CHO AD value
CHT AD value
CH2 AD value
CH3 AD value
CHO Primany Mariahle
ZH1 Primary Wariable
CHZ FPrimary Wariahle
CH3 Primary Yariahle
HART Infarmation [ HART Information |
lterm Setting value | Currentvalue |
Channel CH O %
Channel status Dizahle
Input range 4-20mA
Cutput type -32000-~32000
Average processing Sampling
Average value 1]
Frocess alarm Dizahle
Process alarm H.H. limit n
Process alarm H. limit n
Process alarm L. limit n
FProcess alarm L.L. limit n
Rate of change alarm Disahle
Rate of change alarm peri 100
Rate of change H. limit 1]
Fate of change L. limmit 1]
HART Dizable
Beszet masdmin value ] [ Start Monitaring ] [ Test ]
[ Cloge ]

[Fig. 5. 3] [Special Module Monitor]
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(a) [Start Monitoring]: Click [Start Monitoring] to display A/D converted value of the presently
operated channel. Fig. 5.4 is the monitoring screen displayed when the whole channel of
XGF-AC4H are in Stop status. In the present value field at the screen bottom, presently
specified parameters of Analog Input Module are displayed.

=GF-AC4H [HART, 4-CH)

ltem MasMin value | Current value |
CHO AD value -32TEBT-32768 -32768
CHT AD value oro ]
CH2 AD value ora 1]
CH3 AD value oro ]
CHO Primany Mariahle 0.000000e+000
ZH1 Primary Wariable 0.000000e+000
CHZ FPrimary Wariahle 0.000000e+000
CH3 Primary Yariahle 0.000000e+000
HART Infarmation [ HART Information |
lterm Setting value | Currentvalue |
Channel ZHAO
Channel status Dizahle Enable
Input range 4-20mA 4~20mA
Cutput type -32000-~32000 -32000-~-32000
Average processing Sampling Sampling
Average value 1] ]
Frocess alarm Dizahle Dizahle
Process alarm H.H. limit n ]
Process alarm H. limit n ]
Process alarm L. limit n ]
FProcess alarm L.L. limit n ]
Rate of change alarm Disahle Disahle
Rate of change alarm peri 100 100
Rate of change H. limit 1] ]
Fate of change L. limmit 1] 0
HART Dizahla Dizahle
[ Beszet masdmin value ] | Stop ﬂunituring | [ Test

]

Cloze

[Fig. 5. 4] Execution screen of [Start Monitoring]
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(b) [Test]: [Test] is used to change the presently specified parameters of Analog Input 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 O’s input voltage range changed to -10 ~ 10 V

in the state of input not wired.

This function is executed in the state of CPU stop.

=GF-AC4H [HART., 4-CH)

[term MaxMin value | Current value |
CHO AD value 0r-32768 1]
CHT AD value oro ]
CHZ AD value oro ]
CH3 AD value oro ]

CHO FPrimary Wariahle

CH1 Primary Yariahle

CHZ Primary Wariahle

CH3 Primarny Mariahle

HART Informatian

0.000000e+000
0.000000e+000
0.000000e+000
0.000000e+000

| HART Information |

lterm Setting value | Currentvalue |
Channel ZHAO
Channel status Dizahle Dizahle
Input range 4-20mA 4~20mA
Cutput type -32000-~32000 -32000-~-32000
Average processing Sampling Sampling
Average value 1] ]
Frocess alarm Dizahle Dizahle
Process alarm H.H. limit n ]
Process alarm H. limit n ]
Process alarm L. limit n ]
FProcess alarm L.L. limit n ]
Rate of change alarm Disahle Disahle
Rate of change alarm peri 100 100
Rate of change H. limit 1] ]
Fate of change L. limmit 1] 0
HART Dizahla Dizahle
Beszet masdmin value ] [ Stop Monitaring ] | ;est |

Cloze

[Fig. 5. 5] Execution screen of [Test]
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(c) [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. Then the current value of the channel 0 is reset.

(d) [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.

=GF-ACHH [HART, 4-CH)
ltem MasMin value | Current value |
CHO AD value oro ]
CHT AD value oro ]
CH2 AD value ora 1]
CH3 AD value oro ]
CHO Primany Mariahle 0.000000e+000
ZH1 Primary Wariable 0.000000e+000
CHZ FPrimary Wariahle 0.000000e+000
CH3 Primary Yariahle 0.000000e+000
HART Infarmation [ HART Information |
lterm Setting value | Currentvalue |
Channel ZHAO
Channel status Dizahle Dizahle
Input range 4-20mA 4~20mA
Cutput type -32000-~32000 -32000-~-32000
Average processing Sampling Sampling
Average value 1] ]
Frocess alarm Dizahle Dizahle
Process alarm H.H. limit n ]
Process alarm H. limit n ]
Process alarm L. limit n ]
FProcess alarm L.L. limit n ]
Rate of change alarm Disahle Disahle
Rate of change alarm peri 100 100
Rate of change H. limit 1] ]
Fate of change L. limmit 1] 0
HART Dizahla Dizahle
Beset masdmin value | [ Stop Monitaring ] [ Test ]
Cloge

[Fig. 5. 6] Execution screen of [Reset max./min. value]
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4.5.3 HART Variable Monitoring and Device Information Screen

(2) PV, Primary Variable monitor: Click [Implement Test] after setting HART communication to
‘Enable’ on the ‘Special Module Monitor’ screen to check PV transmitted from a field device
connected with channel 1 to HART communication. The figure below shows a screen to view PV
imported from the field device connected with channel 0.

Special Module Monitor

KGFACAH [HART, 4-CH)

2

lterm MaxMin value | Currentvalue |
CHO AD value -3701 1-3806 =374
CHT AD value oro ]
CHZ AD value oro ]
CH3 AD value oro ]
CHO Primary Variable | 2634130e+002 |
CH1 Primary Wariahle 0.000000e+000
CH2 Primary Yariahle 0.000000e+000
CH3 Primary Wariahle 0.000000e+000
HART Informatian | HART Infarmstion |
Itermn Setting valug | Current valug |
Channel CHO
Channel status Enable Enable
Input range 4~20mA 4~20m#A
Cutput tvpe -32000~32000 -32000~32000
Average processing Sampling Sampling
Auerage value 1] 0
Frocess alarm Dizahla Dizahle
Process alarm H.H. limit 0 1]
Process alarm H. limit n ]
Process alarm L. limit n ]
FProcess alarm L.L. limit n ]
Rate of chanoe alarm Disable Disable
Rate of change alarm peri 100 100
Rate of change H. limit 1] 0
Fate of change L. limit 1] 0
HART Enahle Enable
Bezet maw/min value ] [ Stap Monitaring ] [ Test ]
[ Cloze
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(2) [HART device information]: Click [Read] button on the bottom after clicking [HART device
information] on the ‘Special Module Monitor’ screen. Information on HART device that is
connected with a current module can be viewed for each channel.

HABT device information E]

XGF-ACAH [HART, 4-CH)

Channeld | Channell | Channel? | Channel3

Message }&BEDEFGHIJKLMNDPBHSTUW

Device infarmation Manufacture information
[term Currentvalue [term Currentvalue
TAG L= Manufacture [M-=ystem Co,
Descriptor |PA&5 SOLUSION Device type |2 HY
Date 2424 Device ID 7832
Write protect |Wot Used Final aszerm.|!
Primary wariablePY] Yersion information
[term Current value L Init [term Current
Upper limit |5.500000s+002  °C Universal |2
Lower limit |~=.000000e+002 °C Device |1
Darnp. time 0,000000e+000 zec Saftware 2
Trans. func. |[¥=8%0 fla Hardware |1.0

[Fig. 5. 6] Execution screen of [Read]

(a) Message: Texts that have been inputted to HART field device’s message parameters. They
can be used to describe information helpful to recognize a device.

(b) Tag: HART field device’s tag name is displayed. It can be used to indicate the location of a
plant.

(c) Descriptor: HART field device’s descriptor field is displayed. For example, it can be used to
save the name of a person who performs calibration.

(d) Date: Date inputted to the device. , it can be used to record the latest calibration date or date
of maintenance/inspection.

(e) Write Setting (Write Prevented): Information on whether HART field device is protected from
writing is displayed Yes or No. If Yes is set, certain parameters cannot be changed through
HART communication.

() Manufacturer: Manufacturer name is displayed. Its code can be displayed and code
information is changed to text to be displayed on the [HART device information] screen.

(g) Device Name (type): It can be used for a manufacturer to designate a device type or name.
Code information is changed to text to be displayed on the [HART device information]
screen.

(h) Device ID: Numbers refers to device ID are displayed. Device ID is a unique serial number
issued by the manufacturer.

(i) Final Assemble Number: Numbers referring to the final assembly number are displayed. It is
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used by the device manufacturer to classify changes in hardware. For example, it is used to
classify part changes or drawing changes.

() PV Upper Range Value: It is defined according to the relationship between dynamic variable
values from the device and analog channel’s upper end points. That is, it is PV that will be
displayed if 20mA is outputted.

(k) PV Lower Range Value: It is defined according to the relationship between dynamic variable
values from the device and analog channel’s lower end points. That is, it is PV that will be
displayed if 4mA is outputted.

() Damping Time: A function to mitigate sudden changes in input (shocks) and apply them to
output. Its unit is of second. Mainly it is used on the pressure transmitter.

(m) Transfer Function: A function to express which method is used by the transmitter to transfer
4~20mA signal to PV.

(n) Universal version: It refers to HART dimension version. In most cases, itis 5 or 6 and 7
means Wireless HART dimension.

(o) Device version: HART device’s version is displayed.

(p) Software version: HART device’s software version is displayed.

(q) Hardware version: HART device’s hardware version is displayed.

(3) Read Cancel: Press Esc key on the keyboard to cancel importing information from HART device
after pressing Read button.
lﬂ"

#GEF-ACAH [HART. 4-CH)

Channeld | Channell | Channel2 | Channel3

Meszage }&EEDEFGHIJKLMNDPBHSTUW

Device information b artacture information
Itermn Currentvalue | Itern Current valug |
TAG L= Manufacture |M-=ystem Co,
Deerrintor |F A SOL0SI0N Cienic e temg |2 THU
AG5000

Pr

Lpper it | oo Universal |2

Loweer limit [~=.000000e+002 °C Device |1

Dammp. tife 0,000000e+000 :zec Software z

Trans. func. [¥=ax*b ) Hardweare |1.0

[Fig. 4.8] Execution of read cancel
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4.6 Registration of Analog Register [ U ]

This section describes the automatic registration function of the analog register U in the XG5000
4.6.1 Registration of Analog Register [ U]

It registers the variables for each module referring to the special module information that is set in
the 1/0 parameter. The user can modify the variables and comments.

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

/0 Parameter Setting - Yariable allocation

All Baze l Set Baze ]

=@ Basze 00 : Default A Slot Module Comment Input Filter | Emergency Out Allocation
& 00 : ®GEF-ACAH | 0 4C4H [HART. 4-CH) - - POOOO0 ~ POOOOF
= 01 ! Default
= 02 : Default
== 03 Default
= 04 Default
= 05 ¢ Default
== U6+ Default
= 07 Default
= 08 ! Default
= 09 : Default
= 10 Default
= 11 Default
D Base 01 : Default
D Base 02 : Default
ff Base 03 : Default
< >

[ Current Conzumption ] [ Delete Slat ] [Deleteﬁase] [Baseﬁetting] [ Dielete Al ] [ D etailz ] [ Frint W ] I QK. l [ Cancel

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

% Variable/Comment

1‘“8- Variable I:Ellﬂeuu Device .Emew Flag I
Variahle [ Twoe 4] Devwice | lsed ] Comment ~

=
r
r

‘m‘r\)‘_

(3) Select [Edit] -> [Register U Device]. And Click [Yes]
ﬁ' Find/Replace View Onling Monito

# Delete Del
Select all Chrl+&
Insert Mode Insert

o428 Ingert Line Ctrl+L

E< Delete Line Ctrl+D

=, Insert Cell Ctrl+l

%" Delete Call Cirl+T

Register U Device
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(4) As shown below, the variables are registered.

% Yariable/Comment

| V| View Variable }E‘u’wew Device j Wiew Flag ]

LBX

Yariable [ Twe 4] Device [ |lUsed | Comment

1 i _D0_ERR BIT 100, 00,0 F HART Analog Input Module: Module Error

2 _O0_Roy BIT Lon. oo, F || HART dnalog Input Module: Module Readw

3 _00_CHO_ACT BIT uoo.o1.0 | HART Analog Input Module: CHO Running

4 _00_CH1_ACT BIT uoo.o1.1 | HART Analog Input Module: CHY Running

5 _00_CH2_ACT BIT uoo.o.2 | HART Analog Input Module: CH2 Running

G _00_CH3_ACT BIT uoo.o1.3 | HART Analog Input Module: CHI Running

7 _00_CHO_P&HH BIT 100, 08.0 Fl HART #dnalog Input Module: CHO Process Alarm High high limi
g _00_CHO_P&H BIT 100,081 F HART dnalog Input Module: CHO Process Alarm High 1imit

9 _00_CHO_PAL BIT uoo.0g. 2 O HART Analog Input Module: CHO Process Alarm Low limit

10 _00_CHO_PALL BIT 100,08.3 F HART #nalog Input Module: CHO Process Alarm Low low limit
1 _00_CH1_P&HH BIT 100,08, 4 Fl HART Analog Input Module: CHY Process Alarm High high limi
12 | _00_CH1_PAH BIT Uon. 08, 5 || HART Analog Input Module: CHY Process Alarm High 1imit

13 |_00_CH1_PAL BIT oo, 0g. 6 [l HART Analog Input Module: CHY Process Alarm Low limit

14 _00_CH1_PaLL BIT oo, oa. 7 F HART #nalog Input Module: CHY Process Alarm Low low limit
15 _00_CHZ_P&HH BIT 100, 08.8 FI HART dnalog Input Module: CHZ Process Alarm High high limi
16 | 00_CHZ PAH BIT oo, 0g. 9 O HART Analog Input Module: CHZ Process Alarm High [imit

17 _00_CHZ_PaL BIT 100,08, 4 Fl HART #nalog Input Module: CHZ Process Alarm Low limit

18 _00_CHZ_PaLL BIT 100,08, F HART Analog Input Module: CHZ Process Alarm Low low limit
19 _00_CH3_PAHH BIT 100.03. ¢ || HART Analog Input Module: CH3 Process &larm High high limi

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.

4.6.3 View variables

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

MODDIO  U00.00.F Mooo10
ot || o
MODDID  MOOOT1 00010
4 ¥ " | oy Uoo.0z Dol ||
“””'DI” | oy Uo0.03 oot ||
uuu.n;.z | oy Uo0.04  D00I02 ||
uuu.n;.s | oy Uo0.0s 000103 ||
END
21
(2) Select [View] -> [Variables]. The devices are changed into variables.
MOODID  _00_RDY MO0DTD
o7 N 53—
_00_CHO_AC
Waoo10 Ha0o1 1 T | wy O0CHDDA poiog L
o i/} N | T
_O0_CHI_AC
T | wv SOHDE g ||
— | -
_O0_CHZ_AC
T | v ERDE g ||
— | -
_00_CH3_AC
T | owoy LEBEDA gy I_
— -
END
21
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(3) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.

21

MOOO10 uoo.oo.F MOOO10
—./ | | 3
il _o_roy
MDDDJD M%29ﬂ1 UD%'DJ'D MY oo, o2 pooton L
_O0_CHO_AC _00_CHO_Od
3 T Th
ilD|.DI1.1 MY 100, 03 i l_
_D0_CH1_AC _00_CH_D
T Th
e T oo oo ||
_00_CHZ_AC _00_CHZ _Dd
T Th
__H?ﬂ.ﬂﬂ.& MY 10a. 05 pooo3 L
_O0_CH3_AC _00_CHA_OdA
T Th
END
21
(4) Select [View] -> [Devices/Comments]. Devices and comments are both displayed.
Waoaoin oo, oa.F Waoaoin
—./ | | 83—
H&RT
g log
Input
Modu e
Modul &
i} Ready
___ﬂﬂDD;D Mﬂ?9;1 UD%'D;'D MY oo, o2 footon L
H&RT HART
dria |09 g log
| rput Input
Module: Module:
CHO CHO Output
3 Running
or T !
HERT HART
4l og fnalog
| niput: Input
Module: Module:
[H1 CH1 Output
Running
e T o4 oowie ||
HERT HART
4l og fnalog
| niput: Input
Module: Module:
CH2 CHZ Output
Running
UDD'DJ'S MY 1100, 05 pooo3 L
HA&RT HART
hna log hnalog
[ mput Input
Module: Module:
CH3 CH3 Output
Running
END
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Chapter 5 Configuration and Function of Internal Memory

Analog Input 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 10 area configuration of HART analog input module
I/O area of A/D converted data is as displayed in Table 5.1.

[Table 5. 1] I/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 R | AD-CPU
UXY.01 3 CH3 Run flag
UXY.02 CHO digital output value R
UXY.03 CHA1 digital output value R
UXY.04 CH2 digital output value R
UXY.05 CHS3 digital output value R
UXY.06 Not used area R
UXY.07 Not used area R
UXY.08.0 CHO process alarm H-H limit detection flag (HH)
UXY.08.1 CHO process alarm H limit detection flag (H)
UXY.08.2 CHO process alarm L limit detection flag (L)
UXY.08.3 CHO process alarm L-L limit detection flag (LL) A/D — CPU
UXY.08.4 CHZ1 process alarm H-H limit detection flag (HH)
UXY.08.5 CH1 process alarm H limit detection flag (H)
UXY.08.6 CH1 process alarm L limit detection flag (L)
UXY.08.7 CH1 process alarm L-L limit detection flag (LL) R
UXY.08.8 CH2 process alarm H-H limit detection flag (HH)
UXY.08.9 CH2 process alarm H limit detection flag (H)
UXY.08.A CH2 process alarm L limit detection flag (L)
UXY.08.B CH2 process alarm L-L limit detection flag (LL)
UXY.08.C CHS3 process alarm H-H limit detection flag (HH)
UXY.08.D CHS3 process alarm H limit detection flag (H)
UXY.08.E CHS3 process alarm L limit detection flag (L)
UXY.08.F CH3 process alarm L-L limit detection flag (LL)
UXY.09.0 CHO change rate alarm H limit detection flag (H)
UXY.09.1 CHO change rate alarm L limit detection flag (L)
UXY.09.2 CH1 change rate alarm H limit detection flag (H)
UXY.09.3 CH1 change rate alarm L limit detection flag (L)
UXY.09.4 CH2 change rate alarm H limit detection flag (H) R AD — CPU
UXY.09.5 CH2 change rate alarm L limit detection flag (L)
UXY.09.6 CH3 change rate alarm H limit detection flag (H)
UXY.09.7 CH3 change rate alarm L limit detection flag (L)
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UXY.10.0 CHO disconnection detection flag (1~5V or 4~20mA)

UXY.10.1 CH1 disconnection detection flag (1~5V or 4~20mA)

UXY.10.2 CH2 disconnection detection flag (1~5V or 4~20mA)

UXY.10.3 CH3 disconnection detection flag (1~5V or 4~20mA)

. . R A/D — CPU
UXY.10.8 CHO HART communication error flag

UXY.10.9 CH1 HART communication error flag

UXY.10.A CH2 HART communication error flag

UXY.10.B CH3 HART communication error flag

UXY.11.0 Error clear request flag 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 Analog Input Module installed on Base No.0, Slot No.4,
it shall be displayed as U04.03.

Base No.
Word Sorter
uo4 :.! 03
Device Type i Word
Slot No.

(3) In order to read ‘CH3 disconnection detection flag’ of Analog Input Module installed on Base No.O,
Slot No.5, it shall be displayed as U05.10.3.

) LEel

.ﬁ} Word Sorter Bt Sarier
0 f 1 0 T 3

U
!
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5.1.2 Operation parameters setting area
Setting area of Analog Input Module’s Run parameters is as described in Table 5.2.

[Table 5. 2] Setting area of Run parameters

MT_IWI;C;(W addlgeEscs: Description R/W Remarks
Oy 0 Channel enable/disable setting R/W PUT
1y 1 Setting ranges of input voltage/current R/W PUT
2y 2 Output data format setting R/W PUT
34 3 Filter processing enable/disable setting R/W PUT
4y 4 CHO average value setting
54 5 CH1 average value setting
6y 6 CH2 average value setting RIW PUT
Ty 7 CH3 average value setting
84 8 Alarm process setting R/W PUT
9y 9 CHO process alarm H-H limit setting (HH)

Ay 10 [ CHO process alarm H limit setting (H)

By 11 | CHO process alarm L limit setting (L)

Cy 12 | CHO process alarm L-L limit setting (LL)

Dy 13 | CH1 process alarm H-H limit setting (HH)

Ey 14 | CH1 process alarm H limit setting (H)

Fu 15 [ CH1 process alarm L limit setting (L)

104 16 | CH1 process alarm L-L limit setting (LL) RIW PUT
11y 17 | CH2 process alarm H-H limit setting (HH)

12, 18 | CH2 process alarm H limit setting (H)

134 19 [ CH2 process alarm L limit setting (L)

144 20 | CH2 process alarm L-L limit setting (LL)

15, 21 | CH3 process alarm H-H limit setting (HH)

164 22 | CH3 process alarm H limit setting (H)

174 23 | CH3 process alarm L limit setting (L)

184 24 | CH3 process alarm L-L limit setting (LL)

19y 25 | CHO change rate alarm detection period setting

1A4 26 | CH1 change rate alarm detection period setting RIW PUT
1By 27 | CH2 change rate alarm detection period setting

1Cy 28 | CH3 change rate alarm detection period setting

1Dy 29 | CHO change rate alarm H limit setting

1E4 30 [ CHO change rate alarm L limit setting

1Fy 31 | CH1 change rate alarm H limit setting

204 32 | CH1 change rate alarm L Ii_mif[ setti_ng RIW PUT
21, 33 [ CH2 change rate alarm H limit setting

22y 34 | CH2 change rate alarm L limit setting

234 35 | CH3 change rate alarm H limit setting

24y 36 | CH3 change rate alarm L limit setting

254 37 Error code R/W GET
28, 40 HART communication Enable/Disable R/W PUT

¥ R/W is to denote Read/Write if available from PLC program.
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5.1.3 HART commands information area
Status area of HART commands are as described in Table 5.3

[Table 5. 3] Status area of HART commands

CHO MeénHolry Adg:_'ezss Ch3 Description R/W | Remarks
68 69 70 71 HART communication error count of CH# GET
72 73 74 75 Communication/field device status of CH# R/W

76 Select to retain data in case of HART communication PUT

error

¥ 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: Itis a flag to display the error status of Analog Input Module.

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

R E
DO D | — ||| —|—|—|—|=[=|=|=|=|=|R
Y R

4 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 Bl BO

DRI | — | — | — [ —|—|—|—|— H
3|12|1]0

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

T
T
T

5.2.3 Digital output value (UXY.02 ~ UXY.05, 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 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
UXY.02 ~ UXY.09 —
| Channel # digital output value

Address Details
Address No.2 CHO digital output value
Address No.3 CHZ1 digital output value
Address No.4 CH2 digital output value
Address No.5 CH3 digital output value

5-5



Chapter 5 Configuration and Function of Internal Memory

5.2.4 Flag to detect process alarm

(UXY.08.Z, X:Base No., Y:Slot No., Z: Alarm bit according to channel)

(1) Each process alarm detection signal about input channel is saved at UXY.08
(2) Each hit is set as 1 when detecting process alarm and if process alarm detection is restored, each bit

returns into 0. Each bit can be used to detect process alarm detection with execution condition at
user program.

B B B B B B
B15 B14 B13 B12 Bl1l1 B10 B9 B8 B1 BO
7 6 5 4 3 2
C C C C C C C C C C C C C C C C
UXY 08 H|H|H|H|H|H|H|H|H|H|H|H|H|H|H|H
' 3 3 3 3 2 2 2 2 1 1 1 1 0 0 0 0
L L H H L L H H L L H H L L H H
L H| L H| L H| L H
BIT Details
0 Meet setting range
1 Exceed setting range

5.2.5 Flag to detect change rate alarm

(UXY.09.Z, X: Base No, Y: Slot No, Z: Alarm according to channel)

(1) Each change rate alarm detection signal about input channel is saved at UXY.09.
(2) Each bit is set as 1 when detecting process alarm and if process alarm detection is restored, each bit

returns into 0. Each bit can be used to detect process alarm detection with execution condition at
user program.

B15 B14 B13 B12 B1l1 B10 B9 B8 3 2 E E : S Bl BO
c|c|cjc|lc|c|c|c
H{H|H|H|H|H]|HIH
T T T T T T T 8322|1100
L{H|L|H|L|H|L]|H
BIT Details
0 Meet setting range
1 Exceed setting range
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5.2.6 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 O 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 Bl12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

c|c|c|c
UXY.10 | s i S [N IS VU I AN IV VU I H

I
I
I

BIT Description
0 Normal
1 disconnection

5.2.7 Flag to detect HART communication error (UXY.10.Z, X: Base No., Y: Slot No.)

(1) Detection sign of HART communication error for respective input channels is saved in UXY.10.

(2) Each bit will be set to 1 if an assigned channel is detected as HART communication error, and it will
be back to 0 if HART communication back. In addition, each bit can be used to detect the HART
communication error in the user program together with execution conditions.

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

c|lc|c|c
ODOAN | _ | _ | _ | _|H|H|H|H| ||~ =

312|110

BIT Description
0 HART communication normal
1 HART communication error
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5.2.7 Flag to request error clear (UXY.11.0, X: Base No., Y: Slot No.)

(1) If a parameters setting error occurs, address No.37’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 No0.37’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) 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 Bl12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

E
UXY.10 | S IS AU (N ISR NS (N IS S N IO NS (N e

R

4

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

Lo UonDA1.0  U00.00.0 00110 |
[} I R
Error Clear  Error Flag Error Clear
gn| Renuest

Request

[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.

» If each bit of 16 bits configuring the address is On, let it set to “17, 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) Enable/Disable A/D conversion can be set for respective channels.

(2) If the channel to use is not specified, all the channels will be set to Disabled
(3) Enable/Disable A/D conversion is as specified below.

Address “0”

B15 B14 B13 B12 B1l B10 B9

B8 B7 B6 B5

B4

B3 B2 Bl BO
c|jc|cj|c

— | — | — — |- =|=-|=|=|=|H|H|H|H
31210

BIT Description
0 Disable
1 Enable

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

5.3.2 How to specify the range of input current (address No.1)
(1) The range of analog input current can be specified for respective channels.

(2) If the analog input range is not specified, the range of all the channels will be set to 4 ~ 20mA,

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

B15 B14 B13 B12 B1l B10 B9

B8 B7 B6 B5 B4

Address “1”

B3 B2 Bl BO
C C C C
H H H H
3 2 1 0
BIT Description
0000 4 mA~20mA
0001 0mA~20mA
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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 -32000 ~ 32000.
(3) Setting range of digital output data range is as specified below.

B15 B14 B13 B12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

C C C C
3 2 1 0
BIT Description
0000 -32000 ~ 32000
0001 Precise Value
0010 0 ~ 10000

Precise value has the following digital output ranges for the analog input range.

Analog input
4~20 mA 0~20 mA
Digital output
Precise Value 4000 ~ 20000 0 ~ 20000

5.3.4 How to specify average process (address No.3)

(1) Enable/Disable 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 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

c c c ¢}
H H H H
3 2 1 0
BIT Details
0000 Sampling process
0001 Time average
0010 Count average
0011 Moving average
0100 Weighted average
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5.3.5 How to specify average value (address No.4 ~ 7)

(1) Default of the filter constant is 0.
(2) Setting ranges of average are as specified below.

Method Setting range
Time average 200 ~ 5000(ms)
Count average 2 ~ 50(times)

Moving average 2 ~ 100(times)
Weighted average 1 ~99(%)

(3) If other value exceeding the setting range is specified, error code will be displayed on display
address (37) 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) Setting of the filter constant is as specified below.

Address “4 ~7” B15 B14 B13 B12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

|_|_|_|_|_|—|—|—| Channel# average value

Setting range of averages differ according to the average processing method

Address Details
Address No.4 CHO average value
Address No.5 CH1 average value
Address No.6 CH2 average value
Address No.7 CH3 average value

5.3.6 How to specify process alarm (Address 8)

(1) Thisis area to set Enable/Disable of Process alarm. Each channel can be set separately
(2) Initial value of this area is 0.

(8) Setting of alarm process is as follows.
B15 B14 B13 Bl12 Bll1 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
clclc|c|c|]c|c]|c

—|—=|—|—]—13]|2|212|0|3]|2]|1]0

Change rate

I

Process alarm

alarm
BIT Details
0 Disable
1 Enable
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5.3.7 Process alarm value setting (address 9 ~ 24)
(1) This is area to set Process alarm value. Setting range is different according to range of output data.

(a) Signed Value: -32768 ~ 32767
(b) Precise Value

4~20mA 3808 ~ 20192
0~20mA -240 ~ 20240

(c) Percentile Value: -120 ~ 10120

(2) For detail of process alarm function, refer to CH2.5.2.

B15 Bl14 B13 Bl12 Bl1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

_ | CH# process alarm value
Address “9 ~ 24’

Address Details
9 CHO process alarm H-H limit setting
10 CHO process alarm H limit setting
11 CHO process alarm L limit setting
12 CHO process alarm L-L limit setting
13 CHZ1 process alarm H-H limit setting
14 CHZ1 process alarm H limit setting
15 CH1 process alarm L limit setting
16 CHA1 process alarm L-L limit setting
17 CH2 process alarm H-H limit setting
18 CH2 process alarm H limit setting
19 CH2 process alarm L limit setting
20 CH2 process alarm L-L limit setting
21 CHS3 process alarm H-H limit setting
22 CH3 process alarm H limit setting
23 CH3 process alarm L limit setting
24 CHS3 process alarm L-L limit setting

To set process alarm value, enable process alarm process in advance
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5.3.8 Change rate alarm detection period setting (address 25 ~ 28)

(1) Setting range is 0 ~ 5000(ms).

(2) When value is out of range, error code 60# is displayed at error code indication address. At this time,
default value (10) is applied

(3) Setting of change rate alarm detection period is as follows.

Address “25 ~ 28 B15 Bl4 B13 B2 Bll Bl0O B9 B8 B7 B6 BS B4 B3 B2 BL BO
| CH# change rate alarm detection period

Setting range is 10 ~ 5000(ms)

Address Details
25 CHO change rate alarm detection period
26 CH1 change rate alarm detection period
27 CH2 change rate alarm detection period
28 CHS3 change rate alarm detection period

5.3.9 Change rate alarm value setting (Address 29 ~ 36)

(1) Range is -32768 ~ 32767(-3276.8% ~ 3276.7%).
(2) Setting is as follows.

BI5 Bl4 B13 B12 Bll B10O B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
Adress“29 ~ 36’
- | CH# change rate alarm value

Range is -32768 ~ 32767

Address Details
29 CHO change rate alarm H limit setting
30 CHO change rate alarm L limit setting
31 CH1 change rate alarm H limit setting
32 CH1 change rate alarm L limit setting
33 CH2 change rate alarm H limit setting
34 CH2 change rate alarm L limit setting
35 CH3 change rate alarm H limit setting
36 CH3 change rate alarm L limit setting

When setting change rate value, enable change rate alarm process in advance. And specify the Low/High limit of
change rate alarm
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5.3.10 Error code (address No.37)

(1) Error codes detected from Analog Input Module will be saved.
(2) Error types and details are as specified below.

Address “37” B15 B14 B13 B12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

CI= == ===

Refer to the table below for detailed error codes.

Erzgrec(::))de Description RUN LED status
0 Normal operation RUN LED ON
10 Module error (ASIC reset error) Flickers every
1 Module error (ASIC RAM or Register error) 0.2 sec.
20# Time average set value error
30# Count average set value error
40# Moving average set value error Flickers every 1
sec.

50# Weighted average set value error
60# Change rate alarm detection period set value error

% # of the error code stands for the channel with error found.
% Refer to 9.1 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.

5.3.11 HART communication Enable/Disable (address No0.40)

(1) If the channel to use is not specified, all the channels will be set to Disabled
(2) HART communication is possible to set in the range of 4 ~ 20mA only.

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

c|cCc|C]|C
Address “40” S I I I I I I I I I AN I A H

312|1]0

I
I

BIT Details
0 Disable
1 Enable

5-14



Chapter 5 Configuration and Function of Internal Memory

5.4 HART Commands Information Area

5.4.1 HART communication error count(Address 68 ~ 71)

(1) Count of HART communication errors can be monitored.
(2) Communication error count is accumulated for each channel and up to 65,535 is displayed.
(3) Even though HART communication is recovered, error count maintains its status.

B15 B14 B13 B12 Bll B10 B9 BS B7 B6 B5 B4 B3 B2 Bl BO
“pQ 717 S—
Address “68~71 | HART communication error count

Exceed 65,535 counts start from zero again.

Address Details
68 CHO HART communication error count
69 CH1 HART communication error count
70 CH2 HART communication error count
71 CH3 HART communication error count

5.4.2 Communication/field device status(Address 72 ~ 75)

(1) Status of HART communication and field devices can be monitored.
(2) Top byte shows HART communication status while lower byte shows field device status.
(3) For details on each status, refer to (4) and (5).

B15 B14 B13 B12 B1l1 B10 B9 B8 B7 B6 BS B4 B3 B2 Bl BO
‘" _ 2
Address “72~75 | CH# HART communication status | CH# field device status

For details on each status, refer to Hexadecimal code

Address Details
72 CHO communication/field device status
73 CHO communication/field device status
74 CHO communication/field device status
75 CHO communication/field device status

(4) Status of HART communication

Bit Code(Hexadecimal)) Details

7 - Communication error

6 Co Parity error

5 AO Overrun error

4 90 Framing error

3 88 Checksum error

2 84 O(reserved)

1 82 Receiving buffer overflow
0 81 O(reserved)

% Hexadecimal value is shown, including the 7th bit.
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(5) Status of field device

Bit Code(hexadecimal) Content
7 80 Field device malfunction
Configuration changed: This bit is set when the field
6 40 e . . .
device’ s environment configuration is changed.
5 20 Cold Start: This bit is set when power failure or device reset
takes place.
4 10 More: status available: It shows that more information can be
obtained through No.48 command.
Analog output fixed: It shows that a device is in the Multidrop
3 08 . .
mode or output is set to a fixed value for test.
Analog output saturated: It shows that analog output is not
2 04 changed since it is measured to be the upper limit or lower
limit.
Primary Variable Out of Limits: It means that PV measuring
1 02 value is beyond the sensor operation range. Therefore, the
measuring cannot be reliable.
Non—-primary Variable Out of Limits): It means that
0 01 non-primary variable’ s measuring value is beyond the
operation range. Therefore, the measuring cannot be reliable.

5.4.3 Select to retain data in case of HART communication error (Address 76)

(1) In case of HART communication error, it is possible to set whether to retain existing
communication data.

(2) Default value is set to retain existing communication data.

(3) If Enable is set, HART communication response data will be cleared in case of HART
communication error.

Address “76” — | | =

B15 B14 B13 B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

BIT Details
0 Disable
1 Enable
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Chapter 6 Programming

6.1 Programming for setting the Operation Parameters

6.1.1 Reading the operation parameters (GET, GETP instruction)

| Execution condition

[ GET nl n2 D n3

Type Description Area available
nl | Slot No. of the special module Integer
n2 | Top address of the buffer memory to be read from Integer
D |Top address to save the data M,P, K, L, T,C,D,#D
n3 | Number of words to be read Integer

< Difference between GET instruction and GETP instruction >

GET: Every scan executed while the execution condition is ON. ( )

GETP: Executed only one time while the execution condition is ON. ( f )

Ex. | IfaXGF-AC4H module is installed on Base No.1 and Slot No.3(h13), and the data in buffer
memory addresses 0 and 1 is read and stored in DO and D1 of CPU memory,

(Address) D area of CPU memory Internal memory of XGF-AC4H (Address)
Do | Channel enable/disable - «————— | Channel enable/disable 0
D1 Setting ranges of input 4«—— | Setting ranges of input 1
voltage/current voltage/current
] ""?DDF” GET hO013 0 DO0O0D 2 L|
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6.1.2 Writing the operation parameters (PUT, PUTP instruction))

Type
| Execution condition
‘ || [ pUT nl n2 S n3
Type Description Area available
nl |Slot No. of the special module Integer
n2 |Top address of the buffer memory to be written from the CPU Integer
S |Top address of the CPU memory to be sent or integer M, P, K, L, T, C, D, #D, integer
n3 |Number of words to be sent Integer

< Difference between PUT instruction and PUTP instruction>

PUT: Every scan executed while the execution condition is ON. ( )

PUTP: Executed only one time while the execution condition is ON. ( f )

If a XGF-AC4H module is installed on Base No.2 and Slot No.6(h26), and the data in the
CPU memory D10~D13 is written to the buffer memory 12~15.

(Address) D area of CPU module Internal memory of XGF-AC4H (Address)
D10 Average processing Average processing 3
enable/disable E— enable/disable
D11 | Ch.0 Average value Ch.0 Average value 4
D12 | Ch.1 Average value - Ch.1 Average value 5
D13 | Ch.2 Average value —— | Ch.2 Average value 6
D14 | Ch.3 Average value ——— | Ch.3 Average value 7
] M?DDIE'” PUT hOD26 3 DO0DTD 5 LI
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6.1.3 HART commands

(1) Commands form

Execution
No. Name Details . Form
condition
Write HART COMMAND
rite —
1 HARTCMND commands Pulse ] —{P}—{ HARTCMND | sl | ch | S ‘ D }7
COMMAND
2 | HARTRESP HART Level " % }—{ —
/ HARTRESP sl ch S D
response — ‘
C| HART COMMAND
ear —
3 HARTCLR commands Pulse ] —{P}—{ HARTCLR sl |eh | s ‘ D }7

(2) Error content

Error Content HARTCMND | HARTRESP HARTCLR
No module is on the designated slot @] @] @]
Or more 4 is set to operand S @) @) @)
Other numbers than HART command numbers are set to operand
channel(ch) Not applicable @) Not applicable
HART command number: 0, 1, 2, 3, 12, 13, 15, 16, 48, 50, 57, 61,
110)
The device set to operand D is beyond the area
Total 30 words starting from the device used as operand are _ _

Not applicable O Not applicable

beyond the maximum settable area.
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6.1.4 HARTCMND command

Area available Flag
command step | Error | Zero | Carry
PMK| F L T C S Z | Dx | Rx [Constantl U N D R (F110) | (F111) | (F112)
sl - - - - - - - - - o - - - -
ch - - - - - - - - - o - - - -
HARTCMND - o
S o - - - - - - - - o - - o -
D (¢} - - - - - - o -
y ‘ COMMAND
HARTCMND | || HARTCMND | sl |ch| S | D %

[Area Setting]

Operand Description 0‘33[,%"" ‘Q’:‘;‘é’ Ei""ztg
sl Slot number mounted to the special module Data Integer Word
ch Channel number of the special module Data Integer Word

HART communication command setting (each bit shows each Integer
S HART command) Data (13hit) Wword
D HAR'!' commandl setting status(_The currently set commands are Address Integer Word
combined and written for each bit)

- Set of operand S
» HART command numbers

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

— — — 100 61 57 50 48 16 15 13 12 3 2 1 0

Command is executed when corresponding bit set on

- Monitoring of operand D

Bit information of the currently set commands is displayed. )
For example, Bit 1 and 2 are displayed on D device if bit 1 and bit 2 are set.

[Flag Set]
Flag Content Device No.
- The special module is not mounted to a designated slot or it is mounted to
Error other module F110
- A value inputted to a channel exceeds the range(0~3) set to the channel

[Example program]
MQEPP”

! HARTCHMND 1 0 000ooa POOOD

FDI%] I1 0 | 400 1 005000 DO5000

HARTCMND command or HARHCLR command is executed by setting bit of a corresponding command
while HARTRESP command is set by inputting a command number.

For example, if command 57 is executed, enter H0400 (K1024) to operand S for HARTCMND command
or HARHCLR command and enter command K57 to operand S for HARTRESP command. Here, H0400
is a hexadecimal to set bit10- command 57.
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6.1.5 HARTRESP command

Area available Flag
command step | Error | Zero | Carry
PMK| F L T C S Z | D.x | R.xx |constant N D | R (F110) | (F111) | (F112)
sl - - - - o -
ch - - - - o -
HARTRESP o
S o - - - - o o -
D o - - - - - o -
‘ COI\‘/II\/I‘AND

[Area setting]

. Operand Valid Data

Operand Description type size size
sl Slot number mounted to the special module Data Integer Word

ch Channel number of the special module Data Integer Word

S HART command number Data 2byte Word

D Start address of a device that will display response Address 2byte Word

- Operand S sets a command number to receive HART communication response.
0,1, 2,3,12,13, 15, 16, 48, 50, 57, 61, 110)
- 30 words are assigned to D operand when implementing Read Command.
For example, when M2030 is designated on XGK-CPUH, an error takes place because M2040 is not

suffi

cient for the maximum 30 Words.

- For details on each command, refer to Appendix 2 HART commands.

[Flag Set]
Flag Description Device No.
- The special module is not mounted to a designated slot or it is mounted to
other module
Error - A value inputted to a channel exceeds the range(0~3) set to the channel F110
- A command designated to S is other than 0, 1, 2, 3, 12, 13, 15, 48, 50, 57,
61, 110
- A device designated to D exceeds the device area (30 Words)
[Example program]
| ME;DDPD IHAHTHESP I I 0aoooa
FE!%I II f 400 1 005000 005000
_LER
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6.1.6 HARTCLR command

Area available Flag
command step | Error | Zero | Carry
PMK| F | L Z |Dx|Rx N|D|R (F110) | (F111) | (F112)

sl |- - - - -
ch| - - - - -

HARTCLR - o - -
S - - - o
D - - - o

i | COI\‘/IM‘AND
L D
HARTCLR | . HARTCLR | sl |ch| S %
[Area setting]

. operand Valid data

operand Description type size size

sl Slot number mounted to the special module Data Integer | Word

ch Channel number of the special module Data Integer | Word

S HART communication command setting (each bit shows each Data 13bit Word

HART command)
D HART command_ setting status(_The currently set commands are Address Jbyte Word
combined and written for each bit)

- Setting method is the same with that of HARTCMND command. But, it plays a role in cancelling other

commands set differently from HARTCMND command.

[Flag Set]
Flag Description Device No.
- The special module is not mounted to a designated slot or it is mounted to
Error other module F110
- A value inputted to a channel exceeds the range(0~3) set to the channel
[Example program]
| MDIDDIDD | HARTCLA 0 1] 0ooano
i 1 005000 005000
_LER
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6.2 Basic Program

- How to specify Run condition details of HART analog input module’s internal memory will be described.
- HART analog input module is as installed on Slot 2.
- 1/0 assigned points of HART analog input module is 16 points (changeable).
- Initial value specified will be saved on the internal memory of HART analog module through one time of

input under the initial setting condition.

6.2.1 Setting the parameters in the [I/O Parameters]

(1) Open [I/O Parameters], and select XGF-AC4H module.
XGF-ACAH (HART, 4-CH)

2)X

2|x]]

o G lSet - l #GF-AC4H HART, 4-CH)
= 0 Base U0 Default Parametar cHO | CH 1 | CH2 | CH 3 | | Eeeam
o U0 Default [] channel status Digahle  ~|  Enable Enahle Enable
e 01 Default [ Input range 4-20mA 420k 4~20mmA 4-20mA
& gg E{GfF—ﬁCﬂlH ( Cwtput type -32000~32000: -32000~32000: -32000~32000: -32000~32000 0~ POOO2F
= 04 . sz:ﬂlt [] Average processing Sampling Tirme-Ayr Count-Auvr Tl i - At
= 04
= 05 : Default Average value ] 200 2 10
= 06 : Default [] Process alarm Disahle Enahle Disahle Enahle
ez 07 Default Process alarrm H.H. limit 0 20000 0 22000
= gg f geza“:i Process alarm H. limit 0 19800 0 31500
a U UEtall Frocess alarm L limit i 18a00 i 31800
=z 10 Default —
11 Default Process alarm L.L. limit 1] -20000 0 32000
= 11
+-f Base 01 : Default [[] Rate af change alarm Disable Enable Enahle Disahle
+ ) Bage 02 : Default Rate of chanoe alarm perio 100 100 5000 100
# @ Base 03 : Default Rate of change H. limit 0 20 10 0
£ > Rate of chanoe L. limit i =20 -0 1]
] HART Disahle Cisahle Disahle Disahle
Current Consumption ] [ ] Cancel
I a4 ] [ Cancel ]
e Tagrant M Fm_l_
Device with saved data to transmit
Module READY Execution contact Device wjth saved data transmitted
Uoz.00.F MO0o00 HODoO
I 1P |
of 1 1P S NS
| uoz.01 .1 i — .
4 | |} MOV \ UDZ.DS: \ 000001 ¢} CHT Digital output
1 1
uz.0n.2 T -
| MOV : UDZ.Dd: : poooom !_ CHE Digital output
1 1
UDZ'DI]'S MOV 1 UDE.DE: 1 00001 !_ CH3 Digital output
b R S
| T 2 Y MO100 1 | Error code read
Slot No.

?

26

Device tolsave

The!number of data to read
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6.2.2 Setting the parameters in a scan program

s e AR R RN | [
[ T 2 1 h1100 11 et range
E 2 2 h1210 1| outeut data tupe
[ P 2 3 h3210 1 ]| tversse processing
[ 2 5 200 11 ot average value
! PUT 2 fi 2 1 I_ CHZ average value
[ P 2 7 10 1] cHa average value
E 2 B hODGA i || pracess atarn
! T 7 13 “0000 1 L Elililrl"iﬁrocess alarm H.H
! T P 14 19800 1 L ?I;Irl"iﬁrocess alarm H
[ oy -13800  D000Q ||
[ Rt 2 E 000000 1] Gl process alarm L
| nv 20000 Dooot ||
! IT o I oo 1 L Elililrl"iﬁrocess alarm L.L
! T P o1 2000 1 L [lllilgiﬁrocess alarm H.H
I PUT o 1 31500 1 L [lililgiﬁrocess alarm H
[ o -31600  Doooog ||
[ puT 2 23 000002 i |t process alarm L
[ oy -32000  Doood. ||
I T 7 74 nonnd 1 L [lililgiﬁrocess alarm L.L
(o7 % w |
S TR |
A S R R | i
[ v 20 000005 ||
(T e mms | M
A S R | e
[ oy -10 000008 ||
(T mm | S
HaoD1
53—
o | oo Sea [Wv 05 oooooy || o Digitsl output
an"”l"z | v Uo2.04  D0000a || cH2 Digital output
s [wv oe0s  ooooog || oo Digitel autput
[ T 2 Kl #0100 i || Error code read
END
148
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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

XGP- [ XGK— [XGI- |XGF- | XGQ-
ACF2 | CPUS [D24A |AC4H |[TR2A

(2) Details of initial setting

No. ltem Details of initial setting Internal memory Value to write on internal
address memory
1 Used CH CHO, CH1 0 ‘h0003’ or ‘3’
2 Input voltage range 4 ~20mA 1 ‘h0000’ or ‘0’
3 Output data range -32,000 ~ 32,000 2 ‘h0000’ or ‘0’
4 Average process CHO, 1(Weighted, Count) 3 ‘h0024’ or ‘36’
5 CHO Weighted-avr value 50 4 ‘h0032’ or ‘50’
6 CH1 Count-avr value 30 6 ‘h001E’ or ‘30’

(3) Program description
(a) 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
(b) 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.
(c) This program is to check responses to each command by executing HART command 0 on

channel 0 and HART command 2 on channel 1.
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(4) Program

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

/0 Parameter Setting - Yariable allocation

All Base ] Set Baze l

=0 Base 00 : Default |~

&)
=3

M odule |

Comment

Input Filker | Emergency Out

Allocation |

00 =GI-Dada/B

HGEI-D244/8 [DC 24 INFU

P XGF-ACAH (

WGF AC4H (HART, 4CH) +]

L HGA-TR2A/
» Default

' Default

» Default

» Default

: Default

i Default

' Default

» Default

» Default

{3 Base 01 : Default
{1 Base 02 : Default
{3 Base 03 : Default o,
< >

|5‘|m|m|-4|m|m|h|m|m55

—
prs

HGEO-TR24/B TR OUTPU

3 Standard [ms]

Default

FOOO00 ~ POOOTF
PO00Z20 ~ POODZF
FOOO30 ~ POOO3F

[ Current Consumption ]

[ Delete Slot ] ’Deleteﬁase] ’Baseﬁettingl ’ Delete Al l ’ Details ] ’ Frint ¥ ] I

Ok H Cancel l

XGF-ACAH (HART, 4-CH) 3

#GF-AC4H [HART, 4-CH)
Pararmeter CHO |  CH1 CcH2 | cH3 |
[ Channel status Enable | Enahle Disable Dizable
[ ] Input range 4~20maA 4-20mA 0-~20maA 0~20mA
Cutput tvpe -32000~32000: -32000~32000 -32000~32000: -32000~32000
[] Awerage processing Weighted-Aur Caunt-Aur Sampling Sampling
Average value an a0 I} 0
[] Process alarm Disable Disahle Disahle Disable
Process alarm H.H. limit 0 n n N
Process alarm H. limit 0 n n N
Process alarm L. limit 0 n n N
Process alarm L.L. limit 1] 0 1] 1]
[] Fate of change alarm Disable Disahle Disahle Disable
Rate of change alarm petia 100 100 100 100
Fate of change H. limit 0 1] I} 0
Fate of change L. limit 0 1] I} 0
[] HART Enahle Enahle Disahle Disahle
(] ] [ Cancel




Chapter 6 Programming

Modu DY Execuhon contact
L,ne1 %E’% MIOUD HODao!1
| I 3 —
MOOODI  U0T.01.0 PONOS0
< unt .02 12000 | 5
uot.ot. 1 PONNG?
s unT .02 13600 | 55
| T 7 000000 1| Error cade read
M””UIU‘ ”U'I'”I"U [HARTCHAD 0 1 000010 | | oHO comnandd write
um.u;.u | HARTRESP 0 0 001000 || cHO connandd read
M”“”Im UD]I'DIH [HARTCHD 1 § 000011 | | oH1 comnand? write
“m'”i"‘ [HiRTRESP 1 7 001030 | | oH1 comnand? read
END
(b) Program example using PUT/GET instruction
ot.oo.F Woonon Setting channel
S |} I ! . hiaos L] (CHO, 1]
[ pur 1 1 hanno 1| ineut rangetd-zonay
Qutput data type
| pu ! 2 hoooo v
dwarage processing
| pur ! 3 hiozd T | o R
dwarage value (CHO:
[ pur 1 4 50 ] & (
dwerage value (CHY:
[ pT 1 5 30 ] 4 (
Monoa
5—
Wiooo!  U01.01.0 POO0RD
< ot .02 12000 | 5
uot.ot .1 POOOR?
> uot 02 13600 | -
| 6T 1 3 000000 1] Error code read
M“””Im uml.nll.u [HARTCHD i 0 i DOO010 || CHD connand0 write
”D"”I"D | HARTRESP 1 D D 001000 || CHO conmandd read
oot [wromo 1 [ 000011 || cHi conmend? urite
oo [mrmREse 1 2 001030 || CH1 conmand read
END
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- executing HART command 0 on channel 0

PLC | Type | DeviceNariah|e| Walue Wariable/Device Comrment
1 MNewPLC WORD D01 00a 5] 29 CHO M anufacturer |D
2 MNewPLC WORD Do a1 T} 427 CHO M anufacturer Device |D
3 MewPLC WORD Diotoo2 ] 5 CHO Mininurn Mumber of Preamble
4 MNewPLC WORD D000 7] 5 CHO Universial Cormmand R evision
5 MewPLC WORD D01004 T} 1 CHO Device Specific Command Revision
G MNewPLC WORD D01 005 5] 2 CHO Software Revision
¥ MewPLC WwORD Dot 0os @ 10 CHO Hartware Revision(x10)
2 MewPLC WORD D007 @ 1 CHO Device Function Flag
| MewPLC WwWORD Do1003 T} 5832 CHO Device 1D
10 [MewPLC WwWORD Do1009 T} 0

* Preamble: 5~20 byte hexadecimal FF is used in HART communication that uses characters, symbols or
Frequency Shift Keying(FSK) to help synchronizing with receiving at the first part of HART message.

- executing HART command 2 on channel 2

FLC | Type | Device.-"'v"arial:ulal " alue Comment |
1 MHewPLE REAL D030 @ F.045927525e+000 CHT Primary W ariable Loop Curment[md,]
2 MHewPLC REAL Dof0z2 @ 1.90370464 3e+001 CH1 Primary Y ariable Percent of Fange
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6.3.2 Program to output error codes of HART analog input module to BCD display
(1) System configuration

XGP- [ XGK- |XGI- [XGQ- [XGF- |XGQ-
ACF2 | CPUS |D24A |RY2A |AC4H [RY2A

y

iti i —1_— P0000
Initial value setting o o221
A/D converted value & error_._ﬂ

code saved © © PO002 Digital BCD display
Error code output to BCD CTIO— > (error display)

(2) Details of initial setting
(8 UsedCH:CHO
(b) Analog input current range: DC 4 ~ 20 mA
(c) Time average process setting: 200 (ms)
(d) Digital output data range: -32000 ~ 32000

(3) Program description
(a) If POO00O is On, A/D conversion will be initially specified.
(b) If POO0OO1 is On, A/D converted value and error code will be saved respectively on DO0000 and
D00001.
(c) If PO0O002 is On, applicable error code will be output to digital BCD display. (PO0030 ~ POO03F)
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(4) Program

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

/0 Parameter Setting - Yariable allocation

All Baze l Set Baze l

=@ Base 00 : Default &
A, 00 %GI-D22a/B
L RGO-RY28/
B 02 XGF-ACIH ¢
& 031 XGO-Rv2a/
== 04 Default
= 05 : Default
== U6 Default
= 07 : Default
== 08 Default
= 09 Default
== 10 Default
= 11 : Default
3 Base 01 : Default
3 Base 02 : Default
P Base 03 : Default o,
< >

Module |
HGEI-D22a/B [DC 249 INPU
#GEO-AY24/B [RELAY OUT
HGEF-AC4H [HART, 4-CH) ﬂ
#GEO-AY24/B [RELAY OUT

Allocation |
POOOO0 ~ POOOOF
Foao o~ PODOTF
FOO020 ~ POOOZF
POO030 ~ POOO3F

Input Filter | Emergency Out
3 Standard [mz]

Comment

Default

Default

=0 — o)
S R S oz

—
prs

LCurrent Consumption ] ’ Lelete Slot ] ’Deleteﬁase] ’Baseﬁetting] ’ Delete Al ] ’ Details ] [ Brint ¥ ] I 0K l ’ Cancel ]

XGF-ACAH (HART, A-CH)

HGF-ACAH [HART., 4-CH)
Farameter CHO CH 1 CH 2 CH 3 |
[] Channel status Enable Disable Disable Disahble
[] Input range 4~20mA, 4~20mA, 4~20mA 4~20mA
Cutput type -32000~32000 -32000~32000: -32000~32000: -32000~32000
[] Awerage processing Tirme-Awr Sampling Sampling Sampling
Byarage value 200 | 0 0 0
[ ] Process alarm Disahle Disahble Disahle Disable
Frocess alarm H.H. limit n N 0 n
Fracess alarm H. limit n N 0 n
Frocess alarm L. limit n N 0 n
Process alarm L.L. limit n N 0 n
[ ] Rate of change alarm Disahle Disahle Disahle Disable
Rate of change alarm perio 100 100 100 100
Fate of chanoge H. limit I} 0 0 1]
Rate of change L. limit 1] 1] ] 1]
[] HART Disahle Disable Disable Disahle
2005000 ok | | Cancel
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Channel Ran flag

PODOM nz.01. Save CHD® = A/D
— | { | l el iz 1 poaon I‘ SgTﬁgrEﬁdannu
BET 37 000001 I || fave error cods en
pooonz Convert 01 saved data
[ | BCO 0oaoot PoO03 l_ EBJ,EED to output to
END
(b) Program example using PUT/GET instruction
Module READY Execution contact
unz.on.F FOOO0D Setting channel
i | PUTP D hoaa [ R ks
PUTP 1 hoooo 1 l_ Input range4-20mé )
Output data type
PUTP 2 hOooo ] B
Time average
PUTP 3 hooo! ! I— process ing(CHOY
PUTP 4 500 1 L gﬁﬁgage value (CHO:
PDDDDFhanUr]D%!Dl?%n flag Save CHO® = AT
L ) [ mov U0z, 02 000000 || comverted
32 value an
GET a7 Do000! I | e error code on
POoOoZ Corvert 01 saved data
L | ECD oanoot pooo3 l_ E&ECD to output to
] Conversion of error code to BCD
END
45
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Chapter 7 Configuration and Function of Internal Memory

(For XGI/XGR)

7.1 Global Variable (Data area)

7.1.1 A/D conversion data IO area configuration
Indicates A/D conversion data 10 area at table 7.1

[Table 7. 1] A/D conversion data IO area

Global variable Memo_ry Contents Read/Write
allocation

_xxyy_ERR %UXxx.yy.0 | Module ERROR flag Read
_xxyy RDY %UXxx.yy.15 | Module READY flag
_xxyy_CHO_ACT %UXxx.yy.16 | CH 0 RUN flag
_xxyy_CH1_ACT %UXxx.yy.17 | CH 1 RUN flag Read
_xxyy_CH2_ACT %UXxx.yy.18 | CH 2 RUN flag

xxyy CH3_ACT %UXxx.yy.19 | CH 3 RUN flag
_xxyy_CHO_DATA %UWxx.yy.2 | CH 0 Digital output value Read
_xxyy_CH1_DATA %UWxx.yy.3 | CH 1 Digital output value Read
_xxyy_CH2_DATA %UWxx.yy.4 | CH 2 Digital output value Read
_xxyy CH3 DATA %UWxx.yy.5 | CH 3 Digital output value Read
_xxyy_CHO_PALL %UXxx.yy.128 | CHO process alarm LL-limit
_xxyy_CHO_PAL %UXxx.yy.129 | CHO process alarm L-limit
_xxyy_CHO_PAH %UXxx.yy.130 | CHO process alarm H-limit
_xxyy_CHO_PAHH %UXxx.yy.131 | CHO process alarm HH-limit
_xxyy CH1_PALL %UXxx.yy.132 | CH1 process alarm LL-limit
_xxyy_CH1_PAL %UXxx.yy.133 | CH1 process alarm L-limit
_xxyy_CH1 PAH %UXxx.yy.134 | CH1 process alarm H-limit
_xxyy_CH1_PAHH %UXxx.yy.135 | CH1 process alarm HH-limit
_xxyy_CH2_PALL %UXxxX.yy.136 | CH2 process alarm LL-limit
_xxyy_CH2_PAL %UXxx.yy.137 | CH2 process alarm L-limit
_xxyy_CH2_PAH %UXxx.yy.138 | CH2 process alarm H-limit
_xxyy_CH2_PAHH %UXxx.yy.139 | CH2 process alarm HH-limit Read
_xxyy_CH3_PALL %UXxx.yy.140 | CH3 process alarm LL-limit
_xxyy_CH3_PAL %UXxx.yy.141 | CH3 process alarm L-limit
_xxyy_CH3_PAH %UXxxX.yy.142 | CH3 process alarm H-limit
_xxyy_CH3_PAHH %UXxxX.yy.143 | CH3 process alarm HH-limit
_xxyy_CHO_RAL %UXxx.yy.144 | CHO change rate alarm L-limit
_xxyy_CHO_RAH %UXxx.yy.145 | CHO change rate alarm H-limit
_xxyy_CH1_RAL %UXxx.yy.146 | CH1 change rate alarm L-limit
_xxyy_CH1_RAH %UXxx.yy.147 | CH1 change rate alarm H-limit
_xxyy_CH2_RAL %UXxx.yy.148 | CH2 change rate alarm L-limit
_xxyy_CH2_RAH %UXxx.yy.149 | CH2 change rate alarm H-limit
_Xxyy_CH3 RAL %UXxx.yy.150 | CH3 change rate alarm L-limit
_xxyy CH3 RAH %UXxx.yy.151 | CH3 change rate alarm H-limit
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_xxyy_CHO_IDD %UXxx.yy.160 | CHO input disconnection detection

_xxyy_CH1_IDD %UXxx.yy.161 | CH1 input disconnection detection

_xxyy_CH2_IDD %UXxx.yy.162 | CH2 input disconnection detection

_xxyy_CH3_IDD %UXxx.yy.163 | CH3 input disconnection detection

. . . Read
_xxyy_CHO_HARTE | %UXxx.yy.168 | CHO HART communication error flag

_xxyy_CH1 HARTE | %UXxx.yy.169 | CH1 HART communication error flag

_xxyy_CH2_ HARTE | %UXxx.yy.170 | CH2 HART communication error flag

_xxyy CH3 HARTE | %UXxx.yy.171 | CH3 HART communication error flag

_xxyy_ERR_CLR %UXxx.yy.176 | Error clear request flag Write

1) In the device allocation, xx means base number where module is installed and yy means base
number where module is installed.

2) To read ‘CH1 digital output value’ of Analog Input Module installed at base 0, slot 4, expression
is %UW0.4.3.

Base No.
T Dot Dot
%UW 0 T 4 T 3

Device Type WORD
Slot No.

3) To read ‘CH3 disconnection detection flag’ of Analog Input Module installed at base 0, slot 5,
expression is %UX0.5.163.

Base No.
T Dot Dot
%UX 0 T5 T 163

Device Type BIT
Slot No.
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7.1.2 How to use global variable

- In order to register global variable, there are two method, auto registration after setting 1/0O parameter
at project window and batch registration after setting 1/O parameter

() /O parameter registration
- Registers module you want to use at I/O parameter
(a) Double-click I/0O parameter of project window

® XGF-ACAH - XG5000

roject Edit Find/Replace Wiew Online Monitor Debug Tools Window Help

D=@aEs B BEEO D i ¥ e B 5w D gk 43

([, |LF A7k 4PF AMF — 1 =% % Lk d/F ASF ARF APF ANF AFF O 4 P Uob URE WM E =
H L S e e R - G T B A N @E

Project Windaw . x
lems B MewProgram [Program]

= WEF-ACAH + 1o
= MewPLC(AGI-CPUH-Ofline
2 Global/Direct Variables Lf
=@ Parameter
Basic Parameter =]
= /0 Parameter
= Scan Program 7
MewProgram
Ilser Function/Function, .,
User Data Type 4
.ﬁPrnject 5
FunctionFE . x
ig
| Most Recently Used "
Function Marne 7
ra
MewProgram[Program]
= | FLC Program | Wariable/Device | *
4 4
= 1 3
i Z
E £
3l > |%
i (M0 Monitor 1 £ Manitar 2 Mornitar 3 4 Moni |2 (MM Result £ Check Program j Find 1 j Firu

MewPLC
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(b) Select XGF-AC4H module at I/O parameter window
P 2]
All Baze l Set Base ]
= 7 Base 00 : Default |~ Slat tadule Comment Input Filter | Emergency Dot Allocation
== 00 : Default ~|
= 01 Default 1 @[ Digital Module List ~
e 02 : Default "o B-fil Special Module List
ez 03 1 Default _3 = @ Analog Input Madule
e 041 Default ' B xGFavas Mohage, 5-CH)
ez 05 Default L B wGFACEA [Cunent, 3-CH)
ez U6 Detault LS B ®GF-D4S [Isolated, 4-CH)
o 07 Default | 5 B WEFADEA [CurdVol, 5-CH)
== U8 1 Default | 7 5 Mvolt 16:CH)
o 091 Detault 8 g H [H&RT, 4CH]
= 10 : Default _9 LT B T
111 Default B +-F Analog Output Module
- Base 01 : Default ETD #-F High Speed Counter Module
#-f0 Base 02 : Default — #-F Positioning Module
+-f3 Base 03 : Default -5 Motion Moduls
E2 @ Ease Df : Eefau!t w +-F Temp. Measuring Module
#-H S0E Madule
#-F Data Log Module
[ Cument Consumption ] = Analog |0 Moduls Frint ¥ ] ’ ok ] ’ Cancel
+ a Process contral module
(c) Set parameter by pressing [Details] and select [OK]
XGF-ACAH (HART, 4-CH) ]
#GF-ACAH [HART, 4-CH)
Parameter cHo | cH1 | cHz | cH3 |
[1 channel status Disable ﬂ Disable Disahble Dizahble
[] Input range 4~20mA 4-20mA 4-20mA 4-~20maA,
Output type -32000~32000 -32000~32000: -32000~32000: -32000~32000
[] Average processing Sampling Sampling Sampling Sampling
Average value ] 1] 1] ]
[ ] Pracess alarm Disable Disable Disahble Dizable
Frocess alarm H.H. limit ] 1] 1] ]
Frocess alarm H. limit ] 1] 1] ]
Frocess alarm L. lirmit ] 1] 1] ]
Frocess alarm L.L. limit ] 1] 1] ]
[ ] Rate of change alarm Disahle Disahle Disable Disahle
Fate of change alarm perio 100 100 100 100
Rate of change H. limit ] 1] 1] ]
Fate of change L. limit 0 1] 1] 0
[] HART Disable Disable Disahle Disahle
k. ] [ Cancel
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(d) Select [Yes]
- Auto-register global variable of module set in I/O parameter

Automatically register comments in the U Devices according to the special module set in the 1/0 parameter,
L The previous comment will be deleted.

Continue?

[ fes l [ Mo

(e) Global variable auto registration check
- Double-click Global/Direct Variable of project window

% XGF-ACAH - XG5000

%Eroject Edit Find/Replace Miew Online Monitor Debug Tools Window Help

iNERES 2% BEO D H OB W ik
i B
HEY R A e SRR P R g AR 8 el ][] [ ]
Project Window - X
loma i NewProgram [Program]
= 8F XGF-ACHH = 0
= ) Newp i5|— Pl IH inp
Global/Direct Yariables i
=% Farameter
Basic Parameter ]
[ /0 Parameter
= Scan Program o
User Function/Function, .,
User Data Type 14
.'I:Pro]act i5
Function/FE - x
L&
| Mozt Recently Used ~
Function Mame L7
ra
MewProgram[Program]
’: ‘ FLC Program ‘ Variable/D evice ’:
|
; ;
2 5
w o
K | g
E (][] monitar 1 4 Manitar 2 , Manitar 3 A Moni |2 (][] Result 4 Check Program j Find 1 j, Firu

MNewPLC
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# XGF-ACAH - XG5000 - [Global/Direct Variables] =
Project Edit Find/Replace Miew Online Monitor Debug Tools Window Help -8 %
=
ID=aEE LG BEEO D $ BB X | S AW ALY
i Pt g SR E M
: B|=|&|E = E R Q
Project Window ax .
ltems [V] stobal variable lEDireri‘u’ariahle Commert [#]Fag |
= 8§ XGF-ACHH » Variable Kind__| Variable | Twe | Address [Initial valia
= @ NewPLC(XGI-CPUH)-Offine 71 |VAR_GLOBAL_CONSTANT _FOODO_CH3_PRRH_VAL  UINT Z1
@ E'“ha'/?”“t Vsl 72 |VAR_GLOBAL_CONSTANT _FOODO_CHS_PAH_WAL  UINT 27
B @“;r;;ﬁfparam 73 |VAR_GLOBAL_CONSTANT _FOOOO_CHS_PALL_ VAL  UINT 24
B8 1/0 Parametsr 74 |VAR_GLOBAL_CONSTANT _FOODO_CH3_PAL_VAL  UINT 25
- Scan Pragram 75 |VAR_GLOBAL_CONSTANT _FOODO_CH3_RAH_VAL  UINT 5
= [3] MewProgram 76 |VAR_GLOBAL_CONSTANT _FOODO_CH3_RAL_VAL  UINT 6
User Function/Function,., 77 |VAR_GLOBAL_CONSTANT _FOODO_CH3_RA_PERIOD UINT 28
L Yser Data Type 78 |VAR_GLOBAL_CONSTANT _FOOO0_CH_EN UINT o0
B project 70 |VAR_GLOBAL_CONSTANT _FODDO_DATA_TYPE LINT 17
. B0 |VAR_GLOBAL_CONSTANT _FODDO_ERR_CODE LINT 57
e o G <=/l [a1  |VAR_GLOBAL_CONSTANT _FODDO_H&RT_EN UINT 40
Most Recently Used v B2 |YAR_GLOBAL_CONSTANT _FOO00_|N_RANGE LINT 1]
Function Mame 83 ﬂ 7
< >
MewProgram [Program] % Global/Direct Yariables
’: FLC Program | Yariable/Device | Yalue | ’:
5 3
B £
2 3 |5
3 Y Monitor 1 { Manitor 2 , Monitar 3}, Manitor 4 7 g (¥ Result £ Check Pragram J, Find 1_j Find 2} Communicatic
MewPLC Offline
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(2) Global variable registration
- Registers global variable set in I/O parameter
(a) Double-click Global/Direct Variable of project window

XGF-AC4H - XG5000

EEX

Project Edit Find/Replace Yiew Online Monitor Debug Tools Window Help

DSsaEaE X SR T W 148w

b A AR AN — L = %
; F3 F4 sF1 sF2 FS PG sFa sfa
Project Window - x
ltems i MNewProgram [Programl]
22 XGF-ACHH ~ Lo
=@ £
Lf
=
Basic Parameter 1]
BB /0 Paramater
= Scan Program e
MewProgram
User Function/Function, .,
User Data Type 4
B Project e
Function/F& - X
L&
|Musl Fecently Used £
Funition Mame L7
ra
MNewPragram [Program]

’: | FLC Programm ‘ Yariahle/Device ’:
£ 1 3
2 i
] 5
3« 3 |3
= [WJ(¥), Moritor 1 4 Manitor 2 Manitor 3y Moni | £ [P)(¥) Resutt 4 Check Pragram j Find 1 j, Firn

MewPLC

(b) Select [Register Special Module Variables] at menu [Edit]

XGF-ACAH — XG5000 - [NewProgram [Program]]

=1y

Project | Edit| Find/Replace View Online Monitor Debug Tools Window Help -8 x
= @ X ERAY IMBERR S S
g eIy 5
oy @ alfiw
Project Windol —1
e " Delete Del A
=-EF XGF Select All Cirl+4
=0 % Insert Mode Insert
5 =8 Insert Line Cirl+L
2¢ Delete Lipe Cirl+D
o7 Inser Cell Cirl+l
ER:
] % Delete Cell Cirl+T
E‘ Reqister Special/Communication Module Yariables
Insert Comment/Label,., Cirl+E
@ Set Block Mask
& PRemove Block Mask
Bookmark » bt
>
= - Tools 3
i Project | T MW TOg AT a
’: | FLC | Program | Variable/Device ‘ Valug | ’:
s
£
: :
2 £
&K 5 &
5 \MUnitUH honitor 2 A Monitor 3 A Monitor 4 i E][E]\ Result 4 Check Program 4 Find 1 A Find 2 4 Communication g C
Autornatically registers comments in the U Devices according to the special module £ NewPLC Offling Fow 0, Cc
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# XGF-ACAH - XG5000 - [Global/Direct Yariables]

% Project Edit Find/Replace Yiew Online Monitor Debug Tools Window Help
DEEEHSE © 2% BEO D i $EBE X g LY R
B g% iE®EM
- EE =[Gy
Project Window B .
tems [V] etobal wariable lEDirecﬂran'ahle Comment ¥ Fag |
= 8§ XGF-ACHH » Variable Kind Variable | Twoe | hddress [Initial valia
= @ NewPLC(XGI-CPUH)-Offline 71 |VAR_GLOBAL_CONSTANT _FOOOD_CHS_PAHH_VAL UINT ]
® S'Dha'/[t’”“t vaizlilze 72 |VAR_GLOBAL_CONSTANT  _FOOOD_CHS_PAH_VAL  LINT 2
B @fgg“;;rpammeter 73 |VAR_GLOBAL_CONSTANT  _FOOOD_CH3_PALL VAL  LIINT 24
i /0 Parameter 74 |VAR_GLOBAL_CONSTANT _FODDD_CHS_PAL_¥AL  UINT 23
(3 Scan Pragram 75 |VAR_GLOBAL_CONSTANT _FODDD_CHS_RAH_YAL  UINT i
s [F] MewProgram 76 |VAR_GLOBAL_CONSTANT _FODDD_CHS_RAL_¥AL  UINT s
User Function/Function,., 77 |VAR_GLOBAL_CONSTANT _FODOD_CHS_RA_PERIOD UINT iz
L Yser Data Type 78 |VAP_GLOBAL _CONSTANT _FOOO0_CH_EN UINT o
g project 70 |VAR_GLOBAL_CONSTANT _FODDD_DATA_TYPE LINT i
. B0  |VAR_GLOBAL_CONSTANT _FODOD_ERR_CODE LINT 57
et 7 < x| [a1  |vAR_GLOBAL_CONSTANT _FODOD_H&RT_EN UINT 40
Most Flecently Used v/ B2 |VAR_GLOBAL_CONSTANT _FOOO0_IN_RANGE LINT i]
Function Mame 83 ﬂ w
£ >
MewProgram [Prograrmn] ';é; Global/Direct Variables
’: FLC Prograrm | Yanable/Device | Walus | ’:
5 3
- =
|3 3 |7
5 ' Manitor 1 4 Monitar 2 j, Monitor 3 , Monitor 4 7 4 (»](»]' Result £ Check Pragram j Find 1 3 Find 2 i Cammunicatic
MewPLC Offline
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(3) Local variable registration
- Registers variable among registered global variable you want to use as local variable.

(a) Double-click local variable to use in the following scan program.

(b) Click right button of mouse in the right local variable window and select “Add EXTERNAL

variable”.
# XGF-ACAH - XG5000 - [NewProgram[Local Variables]] [=1[E3
;';é; Project Edit Find/Replace Wiew Online Monitor Debug Tools Window Help - 8 %
DEAES © aa BEEO D | $ BB X [-EK EAh A8 T W 4L
B GEESIEE-L- YR l-0
it cEEED 8@ @ @ [ v
Project Window x Yariable Kind | Yariable Type | Address | Initial Yalue |Retain| Used |
lterns 1 ] | r r
=8 XGF-AC4H |
=P MewPLCXGI-CPUH-Offline
% Global/Direct Variables
=-[% Parameter ¥ Cut Crl+x
Basic Parameter Copy Ctrl+C
& 1/0 Parameter
=] Scan Program
5 NewProgram . Delete Delate
Local Yariables =43 Insert Line Ctrl+L
Program B¢ Delete Line Cri+D
lser Function/Function..,.
User Data Type fh Find Device Ctrl+F
@& Find Teut,., Ctrl+k
%% Replace Device Ctrl+H
¥ Beplace Text,, Ctrl+J
L & >
B project NewProgram [Pt Export into text file,,,
Import Variables from File,
’: | PLC Pragran | ‘Wariable/D evice | \.-"| #dd EXTERMAL variable
sfr 1 o
el Open pragram
C
B ]
i 2
= =
K s | %
5 Y Monitor 1 4 Monitor 2 }, Monitor 3 ), Monitor 4 / 4 [»](»]' Result § Check Pragram j Find 1 3 Find 2} Cormmunication j, C
Add EXTERMAL variable, MNewPLC Offline Fow 0. Cc

(c) Select local variable to add at Global View on “Add External Variable” window (“All” or “Base,
slot”).
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-View All
M Add External ¥ariable

Find Wariable: || | 0k |
Global Variable Item
- [a g

-"-"-PP“CEH| Yariable Kind "Yariable Tupe | -

1 [T WiR_GLOBAL _0000_CHO_ACT  BOOL B

2 [T WiR_GLOBAL _O000_CHO_DAT& INT ZUm

3 [T WiR_GLOBAL _0000_CHO_HARTER: BOOL B

4 [T WiR_GLOBAL _0000_CHO_10O0 ool B

5 [T WiR_GLOBAL _0000_CHO_PAH  BOOL B

E [T WiR_GLOBAL _0000_CHO_PAHH - BOOL B

7 [T WiR_GLOBAL _0000_CHO_PAL — BOOL B

g [T WiR_GLOBAL _0000_CHO_PALL BOOL B

g [T WiR_GLOBAL _0000_CHO_RAH —  BOOL B

10 [T WiR_GLOBAL _0000_CHO_RAL — BOOL B

11 [T WiR_GLOBAL _0000_CHT_ACT  BOOL B

12 [T WiR_GLOBAL _O000_CHT _DAT&  INT ZUm

13 [ VAR GLOBAL 0000 CHY HARTER BOOL Bl ™

4 >

- View per base, slot

M Add Ezternal Yariable

tern

Eind “fariable:
Global Y anable |
L= All

All

1 r
2 r
3 r
4 r
5 r
B r
7 r
8 r
g r
10 r
11 r
12 r
13 r
£

WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
WhR_GLOBAL
iR GLOBAL

_0000_CHO_ACT — BOOL
_O000_CHO_DATA — IWT
_0000_CHO_HARTER: BOOL
_0000_cHo_ 100 BOOL
_0000_CHO_P&H  BOOL
_0000_CHO_P&HH — BOOL
_0000_CHO_P&L  BOOL
_0000_CHO_P&LL  BOOL
_0000_CHO_R&H  BOOL
_0000_CHO_R&L  BOOL
_0000_CHY_ACT  BOOL
_O000_CHY_DATA  IWT

0000 CHY - H&RTER: BOOL

AT
A
AT
AT
AT
AT
AT
AT
AT
AT
AT
ALY
il
¥
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(d) The following is example selecting digital input value (_ 0000_CHO_DATA) of “Base00, Slot00".

M Add External Variable ]
Find ariable:
Global Variable ltem
ltem: | BaselD, SIotD: XGF-AC4H [HART, 4-CH) v
.-“-‘-.pplicati| Yarable Kind | " ariable | Type | .
1 - VAR_ALOBAL _O000_CHO_ACT  EBOOL 00
2 v | VAR_GLOBAL _O000_CHO_DATA  INT palll
3 ™ VAR_GLOBAL _0000_CHO_HARTER BOOL Fls
4 [~ VAR_ALOBAL _0000_CHO_ID0 BOOL FAls
5 [~ VAR_ALOBAL _O000_CHO_PAH  BOOL FAls
B [~ VAR_ALOBAL _O000_CHO_PAHH  BOOL FAls
7 [~ VAR_ALOBAL _O000_CHO_PAL  BOOL FAls
5 [~ VAR_ALOBAL _O000_CHO_PALL  BOOL FAls
5 [~ VAR_ALOBAL _O000_CHO_RAH  BOOL FAls
10 [~ VAR_ALOBAL _O000_CHO_RAL  BOOL FAls
11 [~ VAR_ALOBAL _0000_CHI_ACT  BOOL FAls
12 [~ VAR_ALOBAL _O000_CH1_DATA INT palll
13 I~ VAR GLOBAL 0000 CH1 HARTER BOOL gl ¥
¢ 3

7-11



Chapter 7 Configuration and Function of Internal Memory (For XGI/XGR)

(4) How to use local variable on program
- It describes the added global variable at local program.
- The following is example getting the conversion value of CHO of Analog Input Module to %MWO.

(a) At part reading A/D conversion data to %MWO by using the following MOVE function, double-click
variable part ahead of IN, then “Select Variable” window shows up.

Channel MOVE
—— F—EN ENOT

1IN OQUTp MWD

Double-click

(b) Select global variable at variable type at Select Variable window. And select relevant base (0
base, 0 slot) at global variable view item.

M Select Yariable @§|

Wariable: [] &dd ta direct variable comment
Wariable List
) Local Variable () Direct Variable () Flag -

Global Y ariable

List: Al w

All
i) CAATHART, - — 1
“ariable Kind Y ariable Type Address | Initial % alue | Fletain| Uszed | EIP | Comment | -

1 WAR_GLOBAL _OON0_CHO_ACT  BOOL FUX0.0.16 r r [T HART #nalog Input

2 WAR_GLOBAL _0000_CHO_D&TA  INT &0, 0.2 r r [~ HART dnaloa Input

3 WAR_GLOBAL _0000_CHO_HARTER: BOOL #UX0.0.168 r r [~ HART dnaloa Input

4 WAR_GLOBAL _0000_CHO_100 BOOL BUX0.0.160 r r [~ HART dnaloa Input

5 WAR_GLOBAL _0000_CHO_P&H  BOOL #UX0.0.129 r r [~ HART dnaloa Input

[ WAR_GLOBAL _0000_CHO_PAHH  BOOL BUX0.0.128 r r [~ HART dnaloa Input

7 WAR_GLOBAL _0000_CHO_PAL ~ BOOL #UX0.0.130 r r [~ HART #naloa Input

8 WAR_GLOBAL _0000_CHO_PALL  BOOL BUXO.0.131 r r [~ HART dnaloa Input

3 WAR_GLOBAL _0000_CHO_RAH  BOOL BUKO.0.144 r r [ HART #nalog Input

10 WAR_GLOBAL _O000_CHO_RAL — BOOL £U%0.0.145 r r [ HART #nalog Input

1 WAR_GLOBAL _O000_CHI_ACT - BOOL FU%0.0.17 r r [ HART #nalog Input

12 WAR_GLOBAL _0000_CHY_D&TA © INT B0, 0.3 r r [~ HART dnaloa Input

13 WAR_GLOBAL _0000_CH1 _HARTER: BOOL #UX0.0.169 r r [~ HART dnaloa Input

14 WAR_GLOBAL _0000_CH1_100  BOOL BUX0.0.161 r r [~ HART dnaloa Input

15 WAR_GLOBAL _0000_CH1_P&H BOOL BUX0.0.133 r r [~ HART dnaloa Input

16 WAR_GLOBAL _0000_CH1_P&HH  BOOL #UX0.0.132 r r [~ HART dnaloa Input

17 WAR_GLOBAL _0000_CH1_PAL  BOOL BUX0.0.134 r r [~ HART dnaloa Input

18 WAR_GLOBAL _0000_CH1_PALL  BOOL BUX0.0.135 r r [~ HART dnaloa Input

19 WAR_GLOBAL _0000_CH1_RAH BOOL BUX0.0. 145 r r [~ HART dnaloa Input

20 WAR_GLOBAL _0000_CH1_RAL  BOOL BUX0. 0,147 r r [ HART #nalog Input 2

A UAn 2 NDAl nnnn oS AT onnl WIvh N 10 = = |l UAAT dentmm lmme

7 -12



Chapter 7 Configuration and Function of Internal Memory (For XGI/XGR)

(c) Double-click or select _0000_CHO_DATA corresponding to CHO A/D conversion data and click
[OK].

Variable: | 0000_CHO_DATA [l e bl st
Varisble List
O LocalVariable (3 Global Varisble () Direct Varishle () Flag -
Global Wariable
List: Blazell, Slot0l: XGF-AC4H HART, 4-CH) R

| | Yariable Kind | Yariable | Type | Address | Iniitial ¥ alue | Hetain| Uzed | EIP | Commert | ~

BO0L I I [ HART énalog Input
2 I _| r r [T HART dnalos Input
3 _0000_CHO_HARTER: BOOL BUX0.0 r r [ HART dnalog
4 WAR_GLOBAL _0000_CHO_ 100 BOOL FU%0.0.160 r r [T HART dnalog Input
5 YR _GLOBAL _OO00_CHO_PAH  BOOL #U%0.0.129 r r [T HART dnalog Input
B VAR _GLOBAL _0000_CHO_P&HH  BOOL BUX0.0.128 r r [~ HART dnalog Input
7 VAR _GLOBAL _0000_CHO_PAL ~ BOOL #UX0.0.130 r r [~ HART dnaloa Input
g VAR _GLOBAL _0000_CHO_PALL  BOOL BUX0.0.131 r r [~ HART dnaloa Input
9 WAR_GLOBAL _0000_CHO_R&H BOOL BUX0.0.144 r r [~ HART dnaloa Input
10 WAR_GLOBAL _0000_CHO_RAL ~  BOOL BUX0.0.145 r r [~ HART dnaloa Input
1 WAR_GLOBAL _0000_CH1_4CT  BOOL BUX0.0.17 r r [~ HART dnaloa Input
12 AR _GLOBAL _0000_CH1_D&TA  INT B0, 0.3 r r [~ HART dnaloa Input
13 AR _GLOBAL _0000_CH1_HARTER: BOOL BUX0.0.169 r r [T HART dnalog Input
14 AR _GLOBAL _0000_CH1_100  BOOL #UX0.0.161 r r [T HART dnalog Input
15 WAR_GLOBAL _OO00_CHI_PAH  BOOL FU%0.0.133 r r [T HART dnalog Input
16 YR _GLOBAL _OO00_CHI_PARH  BOOL FU%0.0.132 r r [T HART dnalog Input
17 VAR _GLOBAL _0000_CH1_PAL  BOOL BUX0.0.134 r r [~ HART dnaloa Input
18 VAR _GLOBAL _0000_CH1_PALL BOOL BUX0.0.135 r r [~ HART dnaloa Input
18 VAR _GLOBAL _0000_CH1_R&H  BOOL BUXO.0.146 r r [~ HART dnaloa Input
20 WAR_GLOBAL _0000_CH1_RAL  BOOL BUX0.0.147 r r [~ HART dnaloa Input Z
Rkl AN 2 noal nonn oUo ArT [=lnTyl] wHWn N 10 Ll Ll — UANT Amnlmm ek

(d) The following figure is result adding global variable corresponding to CHO A/D conversion value.

Channel MOVE

[ | EN EMNOF

_booo_CcH
0 _DATA 1IN OUTE  SeMWD
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7.2 PUT/GET Function Block use area (Parameter area)

7.2.1 PUT/GET Function Block use area (Parameter area)
It indicates operation parameter setting area of Analog Input Module at table 7.2.

[Table 7. 2] Operation parameter setting area

Global variable Contents R/W | Instruction
_Fxxyy ALM_EN Set alarm process
_Fxxyy AVG_SEL Set average process method R/W PUT
_Fxxyy CH EN Set channel to use
_Fxxyy CHO_AVG_VAL CHO average value
_Fxxyy CHO_PAH_VAL CHO process alarm H-limit setting value
_Fxxyy CHO_PAHH_VAL CHO process alarm HH-limit setting value
_Fxxyy CHO_PAL_VAL CHO process alarm L-limit setting value RIW PUT
_Fxxyy CHO_PALL_VAL CHO process alarm LL-limit setting value
_Fxxyy CHO_RA PERIOD | CHO change rate alarm detection period setting
_Fxxyy_ CHO_RAH_VAL CHO change rate H-limit setting value
_Fxxyy CHO_RAL_VAL CHO change rate L-limit setting value
_Fxxyy CH1 _AVG_VAL CH1 average value
_Fxxyy CH1 PAH_VAL CHA1 process alarm H-limit setting value
_Fxxyy CH1 PAHH_VAL CHA1 process alarm HH-limit setting value
_Fxxyy CH1 PAL_VAL CHA1 process alarm L-limit setting value RIW PUT
_Fxxyy CH1 PALL_VAL CHA1 process alarm LL-limit setting value
_Fxxyy CH1 RA PERIOD | CH1 change rate alarm detection period setting
_Fxxyy CH1_RAH_VAL CH1 change rate H-limit setting value
_Fxxyy CH1 RAL VAL CH1 change rate L-limit setting value
_Fxxyy CH2_AVG_VAL CH2 average value
_Fxxyy CH2_PAH_VAL CH2 process alarm H-limit setting value
_Fxxyy CH2_PAHH_VAL CH2 process alarm HH-limit setting value
_Fxxyy CH2_PAL_VAL CH2 process alarm L-limit setting value
_Fxxyy CH2_PALL_VAL CH2 process alarm LL-limit setting value RW PUT
_Fxxyy CH2_RA PERIOD | CH2 change rate alarm detection period setting
_Fxxyy CH2_RAH_VAL CH2 change rate H-limit setting value
_Fxxyy CH2 RAL_VAL CH2 change rate L-limit setting value
_Fxxyy CH3 AVG_VAL CH3 average value
_Fxxyy CH3_PAH_VAL CH3 process alarm H-limit setting value
_Fxxyy CH3_PAHH_VAL CH3 process alarm HH-limit setting value
_Fxxyy CH3 PAL_VAL CH3 process alarm L-limit setting value RIW PUT
_Fxxyy CH3_PALL_VAL CH3 process alarm LL-limit setting value
_Fxxyy_CH3_RA_PERIOD | CH3 change rate alarm detection period setting
_Fxxyy CH3_RAH_VAL CH3 change rate H-limit setting value
_Fxxyy CH3 RAL VAL CH3 change rate L-limit setting value
_Fxxyy DATA TYPE Output data type setting RIW PUT
_Fxxyy IN RANGE Input current/voltage setting
_Fxxyy ERR_CODE Error code R GET

% At device allocation, xx means base number and yy means slot number where module is equipped.
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7.2.2

(1) PUT instruction

PUT/GET instruction

PUT

Writing data to special module

Function Block

BOOL — REQ
USINT — BASE
USINT — SLOT

UINT — MADDR

*ANY — DATA

PUT
DONE
STAT

— BOOL
— UINT

Description
Input
REQ : Execute function when 1
BASE : Specify base position
SLOT : Specify slot position
MADDR : Module address
DATA : Datato save module
Output
DONE : Output 1 when normal
STAT  : Error information

*ANY: WORD, DWORD, INT, USINT, DINT, UDINT type available among ANY type

m Function

Read data from designated special module

Flé?gglg f Input(ANY) type Description
PUT_WORD WORD (Sl\?x\eD DV}%?.D data into the designated module address
PUT_DWORD DWORD (Sl\?x\eD DDI\?A)/_ORD data into the designated module address
PUT_INT INT (Sl\?x\eD DIII;I)T data into the designated module address
PUT UINT UINT (Sl\?x\eD DLIJ?’;I_IT data into the designated module address
PUT DINT DINT (Sl\?,\ol\% D?R!;\,IT data into the designated module address
PUT_UDINT UDINT (Sl\j,x\% DIJRD)?NT data into the designated module address
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(2) GET instruction

GET

Reading from special module data

Function block

BOOL — REQ
USINT — BASE
USINT = SLOT

UINT — MADDR

GET
DONE = BOOL
STAT = UINT
DATA = *ANY

Description
Input
REQ : Execute function when 1
BASE : Specify base position
SLOT : Specify slot position

MADDR : Module address
512(0x200) ~ 1023(0x3FF)

Output

DONE : Output 1 when normal
STAT  : Error information

DATA : Data to read from module

*ANY: WORD, DWORD, INT, UINT, DINT, UDINT type available among ANY type

m Function

Read data from designated special module

Function Block Output(ANY) type Description

GET_WORD WORD ;;eéarde sdsazﬁ/l Zﬁ) IanI;I;:h as WORD from the designated module

GET_DWORD DWORD ;;eéarde SS::\ET\\A aASDrlglIJ?C)h as DWORD from the designated module
GET_INT INT gde(?rdesga(tl\a/llAaSDg;J.Ch as INT from the designated Module
GET_UINT UINT sdedarole s('jsa(ta A?SDnl;l;Ch as UNIT from the designated module
GET_DINT DINT sdedarole s('jsa(ta A?SDnl;l;Ch as DINT from the designated module

GET_UDINT UDINT Rae(i;jredszt?Mai Dn|13u|;:)h as UDINT from the designated module

7 - 16




Chapter 7 Configuration and Function of Internal Memory (For XGI/XGR)

7.2.3 HART Commands

(1) HART_CMND command

HART_CMND

Writing HART command to module

Function Block Description
CMHD Input
HART_CMND

BOOL <REQ  DONEF BOOL REQ : Execute function when 1(rising edge)

BASE . Specify base position
{BASE  STATH SLOT : Specify slot position

USINT UINT CH : Used channel number
C_SET : Communication command to be written

USINT {sLOT (bit mask set)

USINT  {CH Output
DONE : Output 1 when normal

ARRAY[13]  Jo oy STAT : Error information
QOF BOOL |~

mFunction
(a) Itis used to set a command to be communicated regarding to the designated module’s channel.
(b) Set bit(BOOL Array) corresponding to a command to be communicated on “C_SET".

Command 110 | 61 | 57 | 50 | 48 | 16 | 15 | 13 | 12 3 2 1 0

Array index | 12 | 11 | 10 9 8 7 6 5 4 3 2 1 0
(c) If “REQ” contact is converted from 0 to 1, function block will be executed.

mExample program
JE] 15400
CHND

req HA&RT_CHHD
|@}——RE T DONE

g 16400 1640000
BASE  fBASE  STAT|

L5 16401
SLOT - SLoT

18 16400
tH dtH

i7
CCCC {CMMD

La
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(2) HART_C000 command

HART C000

Read response to Universal Command 0

Function block

Description

Ccooo Input
HART_COOD
BOOL {RE] ~ DONEF BOOL REQ
BASE
USINT {BASE STATE UINT SLOT
CH
USINT {SLOT  M_IDF USINT
Output
USINT 4CH  D_TYPF UINT DONE
STAT
PAMBLL USINT M_ID
D TYP
U_REVF  yUsSINT
PAMBL
OREV: usINT U REV
D_REV
S_REV USINT S_REV
H_REV
H_REVE  UIMT DFLAG
D ID
OFLAGL ARRAY[S]
OF BOOL
010k ypINT

: Execute function when 1(rising edge)
: Specify base position

: Specify slot position

: Used channel number

: Output 1 when normal
: Error information
: Manufacturer 1D
: Manufacturer’s device type code(If 4

digits are displayed, the first two digits
refer to manufacturer ID code)

: Minimum Preamble number

: Universal Command Revision

: Device Specific Command Revision
: Software Revision

: Hardware Revision(x10)

: Device Function Flag

: Device ID

mFunction

When [Universal Command 0] command is set to the designated module’s channel, this function
used to monitor response data. If HART channel is set to ‘Allow’ and HART communication is
normally performed, response data of this area displays even though any response to Command 0 is
requested through HART_CMND. But, to monitor those data continuously, set Command O

command through HART_CMND.
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mExample program
18 16401
conn
ET TR
Tt | 16R0 16#0000
BASE  {BASE  STAT}
Trer | 16 16484
SLOT  {SLOT  M_IOb
2 | 16R0 16#B409
tH {H oomvpp
Tifs | 16405
PAMBLE
T2 16405
L_REV}
its | 16404
O_REV}
Trig | 16402
S_REVH
| 16#0002
H_REV}
Trig |
OFLAGH
e 15#nnﬁuuugn
oot
L
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(3) HART_C001 Command

HART C001

Read response to Universal Command 1

Function block Description
caot Input
HART_CO01
BOOL -RE0  DOOMEF BOOL REQ : Execute function when 1(rising edge)
BASE . Specify base position
SLOT . Specify slot position
{B4SE  STATH
HSINT HINT CH : Used channel number
USIMT 45L0T PUMITE USIMNT
Output
DONE : Output 1 when normal
H Pyl P
HEINT REAL STAT : Error information
PUNIT : Primary Variable Unit
PV : Primary Variable
mFunction

When [Universal Command 1] command is set to the designated module’s channel, this function is
used to monitor response data.

mExample program
L2f 16401
cont
HART_CO01
REQ ™ DONE}
122 16400 1540000
BASE  {BASE  STAT
123 16401 [
SLOT  JSLOT PUMITY
12 16400 8.13619913
Be+001
H Pyl
175
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(4) HART_C002 command

HART C002

Read response to Universal Command 2

Function block Description
cooz Input
H&RT_CO0Z . -

BOOL {RE0 T OOMEF BOOL REQ : Execute function when 1(rising edge)
BASE . Specify base position
SLOT : Specify slot position

USINT {BASE  STAT UINT CH : Used channel number

USIMT 45L0T  CURRF REAL
Output

USINT BH  PCENT- REAL DONE : Output 1 when normal
STAT : Error information
CURR : Primary Variable loop current(mA)
PCENT : Primary Variable percent of range

mFunction
When [Universal Command 2] command is set to the designated module’s channel, this function is
used to monitor response data.

mExample program
L3 15401
cooz
HART _CO0Z
REQ ™ DOME}
L2 15400 40000
BASE  {BASE  STAT
128 1501 4.01207113

Se+000
SLOT - 48LOT - CURRE

12 15400 7.54432305
Te-002

CH CH  PCENTE
L
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(5) HART_C003 command

HART C003

Read response to Universal Command 3

Function block Description
£o03 Input
HART_CO03
BOOL REQ DOKE- BOOL REQ : Execute function when 1(rising edge)
BASE . Specify base position
USINT {BASE  STAT- UINT SLOT : Specify slot position
CH : Used channel number
USINT {5L0T CURRL REAL
USIMT ACH  PUNITE usINT Output
DONE : Output 1 when normal
Pl REAL STAT : Error information
CURR : Primary Variable loop current(mA)
WNTE e PUNIT : Primary Variable Unit
PV : Primary Variable
o SUNIT : Secondary Variable Unit
SV : Secondary Variable
TUNIT : Tertiary Variable Unit
TUNITE - usInT TV : Tertiary Variable
QUNIT : Quaternary Variable Unit
™ REAL Qv : Quaternary Variable
WNITE usINT
B REAL
mFunction

When [Universal Command 3] command is set to the designated module’s channel, this function

used to monitor response data.
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mExample program

L37 16401
conz
I
a2 | 1em 1640000
BASE  BASE  STATH
I T 4.01207113
Re+000
SLOT  45LOT  CURRE
Traz | 16RO0 16#39
CH fH PUNITH
EC 8.13619918
Be+00]
Pt
Tt | 16#FA
SUNITE
EE 1. #0NANDO0
Qe+000
st
TLa | 1G4FB
TUNITH
E- 0. 00000000
Qe+000
v
=T 16439
OUNITH
Trar | 7.54432305
Te-002
8
Z-
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(6) HART_C012 command

HART C012

Read response to Universal Command 12

Function block Description
cme |nput
HART_CO1 2 . o
BOOL {RE0 ~ DOMEF BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
CH : Used channel number
USIMT 45L0T  MESSE STRIMG
Output
UsINT 4cH MEL STRING DONE : Output 1 when normal
h STAT : Error information
MESS : Message(1/2)
_AGE : Message(2/2)
mFunction

When [Universal Command 12] command is set to the designated module’s channel, this function is
used to monitor response data.

mExample program
43 15401
£tz
HART_CO1Z
REU ~ DONE-
iad 16400 1640000
BASE  {BASE  STATE
16401 N
£ Wi

SLOT - {8LOT  MESSH
FE ] 1600 '

CH {CH _hGEH
147
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(7) HART_C013 command

HART C013

Read response to Universal Command 13

Function block Description
Cco1a Input
HART_CO13
BooL RED  OONE- BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT {B4SE  STAT- UINT SLOT : Specify slot position
CH : Used channel number
USINT {3L0T  TAGE STRIMG
Output
UsINT {CH  DESCr STRING
DONE : Output 1 when normal
vEARL UINT STAT . Error information
TAG : Tag
MONL USINT DESC : Descriptor
YEAR . Year
MON : Month
DAYE USINT DAY : Day

mFunction
When [Universal Command 13] command is set to the designated module’s channel, this function is
used to monitor response data.

mExample program
‘g8 16401
cot3
HART_CO13
REQ — DOME}

fE ) 16800 T1E#0000

BibSE {BASE  STATH
L5 16#01 TG

SLOT - {5L0T  TAGH
16800 "R
L5 i y

CH 4CH DESCH

fL 16#070C
YEARE
L83 16404
MONE
L5 16405
DAY
s |
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(8) HART_C015 command

HART CO015

Read response to Universal Command 15

Function block Description
il Input
BOOL REERT'EED”?E BOOL
REQ : Execute function when 1(rising edge)
BASE STAT BASE : Specify base position
USINT 1 o VINT SLOT : Specify slot position
CH : Used channel number
USIMT 4SLOT A_SELL USINT
USINT 0H  TFUNC} USINT Output
DONE : Output 1 when normal
RUMITE wsINT STAT : Error information
A SEL : PV Alarm select code
UPPER} REAL TFUNC : PV transfer function code
RUNIT : PV range units code
LOWERL REAL UPPER : PV upper range value
LOWER : PV lower range value
DiMPl REAL DAMP : PV'damping value(sec)
WR_P : Write-protect code
WRPL USINT DIST : Private-label distributor code
OISTE USINT

mFunction
When [Universal Command 15] command is set to the designated module’s channel, this function is
used to monitor response data.
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mExample program
58 16401
s
D DO
Tisr | 1R#OD 160000
BASE  BASE  STATH
Tias | 1B#DI 1G#FA
SLOT  4SLOT AZSELF
Tiag | 1RHOD 16400
CH  {CH TRUWCH
ia | 16#39
RUNITE
TiEr | 1.00000000
Oe+002
UPPERE
a2 0. 00000000
Oe+000
LOWERE
Tia3 | 0. 00000000
Qe+000
DAMPL
Tiad | 1G#FB
WR_P
Tigs | 1644
nIsTH
N
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(9) HART_C016 command

HART C016

Read response to Universal Command 16

Function block Description
COG Input
HART_CO16 . -
BOOL {RE0  DOONEF BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
SLOT : Specify slot iti
USINT BASE STATE UINT CH ' Used channel number
USINT {3LO0T FASSM- UDINT Output
DONE : Output 1 when normal
USINT +CH STAT : Error information
FASSM : Final assembly number

mFunction
When [Universal Command 16] command is set to the designated module’s channel, this function is

used to monitor response data.

mExample program

L67 16401
CO16
el DO
188 16400 1640000
BASE  fBASE  STaT}
169 16401 15#00000000
SLOT  {SLOT FAsSH
T
CH {cH

L7y
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(10) HART_C048 command

HART C048

Read response to Common Practice Command 48

Function block Description
HART _CO4A
BooL el DONE- BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT -BASE  STATE UINT SLOT : Specify slot position
CH : Used channel number
USINT 73L0T OS54 DWORD
USIMT {CH  DS31BF wWoORD Output
DONE : Output 1 when normal
EXTOL BvTE STAT . Error information
DSS1A : Device-specific status1(1/2)
Pl BvTE DSS1B : Device-specific status1(2/2)
EXTD : Extend device-specific status(V6.0)
ansl . OPMD : Operational modes(V5.1)
DWORD AOS : Analog outputs saturated (V5.1)
AOF : Analog outputs fixed (V5.1)
AFE DWORD DSS2A : Device-specific status2(1/3)
DSS2B : Device-specific status2 (2/3)
US524- DWORD DSS2C : Device-specific status2 (3/3)
0SS2BF DWORD
0SszCt DWORD

mFunction
When [Common Practice Command 48] command is set to the designhated module’s channel, this
function is used to monitor response data.
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mExample program
17z 16401
C048

el DONEL

7 | 1ek0 1640000
BASE  {BASE  STaTh

17 16401 15#00000002
SLOT  {5LOT DSS14f

175 | 1EROD 1RRO000
CH o {oH Dssigt

e 16400
EXTOH

r | 16400
OPMOH

- 15#00200005
A0st

179 15#00000000
AOFF

T 1E#EEDBdFBD
055241

Ti8r | 15#295?0040
05326t

TraE | 15#00835200
05520k

NEC
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(11) HART_C050 Command

HART C050

Read response to Common Practice Command 50

Function block Description
COs0 Input
HART_CO50
BOOL -REQ  DUKE- BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT {BASE  STATL UINT SLOT : Specify slot position
CH : Used channel number

LUSINT  5L0T P_WARE USIMNT

USIMT CH  S_VARF wsINT Output

T vapl DONE : Output 1 when normal

- HSINT STAT : Error information
P_VAR : Primary Device Variable

0_¥aRe UsINT S_VAR : Secondary Device Variable
T VAR : Tertiary Device Variable
Q VAR : Quaternary Device Variable

mFunction

When [Common Practice Command 50] command is set to the designated module’s channel, this
function is used to monitor response data.

mExample program

184 16401
CO50
it
185 16400 1640000
BASE  {BASE  STATH
188 1ER01 16405
30T {5LOT P_WAR:
LEF 1600 16800
CH {LH  S_VARE
148 16#00
T_VARE
180 16400
(_VARF
LK
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(12) HART_C057 command

HART C057

Read response to Common Practice Command 57

Function block Description
Cos7 Input
HART_CO57 . -
BOOL 4REN  DOWEF BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT {BASE  STAT} UINT SLOT  Speciy slot position
USIMT  q5L0T U_TAGE STRIMG Output
DONE : Output 1 when normal
USINT CH - UDESCE STRING STAT : Error information
U TAG : Unit tag
UYEARE UIMT UDESC - Unit descriptor
UYEAR : Unit year
U_MON : Unit month
U_MOKE usIMT U_DAY : Unit day
U_O&YE USINT
mFunction

When [Common Practice Command 57] command is set to the designhated module’s channel, this
function is used to monitor response data.

mExample program
pr=t) 16301
Cos?

HART_COS?
REL ~ DOWE}

= 16400 1640000

BASE BASE  STATH
g2 1601 ' EO@AAEEE

SLOT  {SLOT  L_TAGH
1600 DA BEOEE
L mad; 0"

CH {CH  UDESCH

105 1640700
LVEARL
196 16404
(IS
Tia | 16405
LI_DaYL
Tige |
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(13) HART_C061 command

HART C061

Read response to Common Practice Command 61

Function block Description
CO61 |nput
HA4RT _COG1
BOOL REN OONE, BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT -BASE  STAT- UINT SLOT : Specify slot position
CH : Used channel number
USIMT {SLOT AUMITE USINT
Output
USINT EH  ALWLE REAL
DONE : Output 1 when normal
PUNITE UsinT STAT : Error information _
AUNIT : PV Analog Output units code
il ReaL A _LVL : PV Analog Output level
PUNIT : Primary Variable units code
PV : Primary Variable
SUNITY - UsINT SUNIT : Secondary Variable units code
SV : Secondary Variable
S REAL TUNIT : Tertiary Variable units code
TV : Tertiary Variable
TUNITE USINT QUNIT : Quaternary Variable units code
Qv : Quaternary Variable
T REAL
QUHITE usINT
W REAL

mFunction
When [Common Practice Command 61] command is set to the designated module’s channel, this
function is used to monitor response data.
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mExample program
189 16401
CO61
Rl DONEL
Trio | 16R00 1640000
BASE  JBASE  STAT}
IR T () 16407
SLOT  J5LOT AUNITE
Trie | iGR0D 0.00000000
De+000
CHo i AL
Tifog | 16400
PUNITH
i 351557758
Te-041
Pyt
s 16400
SUNITH
Tiice | 0.00000000
0e+000
st
Trior | 1G4FE
TUNITH
Trie | -2.1049714
BRe-007
v
e 16870
OUNITH
TIfo | 3.02260217
Be-014
vt
Tree |
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(14) HART_C110 command

HART C110

Read response to Common Practice Command 110

Function block Description
C110 Input
HART_CI10
BOOL RED DONEr BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT <{BASE  STATR UINT SLOT : Specify slot position
CH : Used channel number
USINT 4SL0T PUNITL  USINT
USINT {CH Pyl REAL Output
DONE : Output 1 when normal
SUMITE USINT STAT : Error information
PUNIT : Primary Variable units code
SV REAL PV : Primary Variable value
SUNIT : Secondary Variable units code
TUNITE  USINT SV : Secondary Variable value
TUNIT : Tertiary Variable units code
W REAL TV : Tertiary Variable value
QUNIT : Quaternary Variable units code
QUNITE USINT Qv : Quaternary Variable value
W REAL

mFunction
When [Common Practice Command 110] command is set to the designated module’s channel, this
function is used to monitor response data.
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mExample program

1112 16401
i
L
Itz | 16R00 1640000
BASE  JBASE  STAT}
Tiitg | 1ERDD 16454
SLOT  JSLOT PUNITE
Tifis | 1GKO0 0.00000000
0e+000
o {H Pyl
Tifi8 | 16400
SUNITH
7| 351557758
Te-041
st
Tiig | 16400
TUNITH
Tifig | 0.00000000
0e+000
v
i 16#FE
OUNITH
TreEr | -2,1049714
8Ee-007
v}
I |

7 - 36



Chapter 7 Configuration and Function of Internal Memory (For XGI/XGR)

(15) HART_CLR command

HART CLR

Clear HART command to module

Function block Description
CLR Input
HART_CLR . -

BOOL 4REQ OONE} BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
SLOT : Specify slot position

USINT {BASE STATE UINT CH : Used channel number
C_CLR : Communication command to be removed

(bit mask set)

USINT  {5LOT
Output

USINT - 1CH DONE : Output 1 when normal
STAT : Error information

ARRAY[13] I olR
OF BOOL |~
mFunction

(a) Itis used to stop a command being communicated regarding to the designated module’s channel.

(b) Set bit(BOOL Array) corresponding to a command to be stopped on “C_SET”
Command 110 | 61 57 50 48 16 15 13 12 3 2 1 0

Array index 12 11 10 9 8 7 6 5 4 3 2 1 0

(c) If “REQ” contact is converted from 0 to 1, function block will be executed.

(d) Response data to the stopped command is maintained the status at the stopped time.

mExample program
{123 16401
CLR
redl HART_CLR
|| RED ~DOMEf
Tii2g | i6MmD 1640000
BASE  fBASE  STATH
IFTEC I T
sLoT  4sLoT
Tiim | IEHm
tH {H
ooon - {G_CLR
iz
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7.2.4 Example using PUT/GET instruction

(1) Enable channel
(a) You can enable/disable A/D conversion per channel

(b) Disable channel not using to reduce the conversion cycle per channel

(c) When channel is not designated, all channels are set as not used

(d) Enable/disable of A/D conversion is as follows

B15 B14 B3 B12 Bl B10 B9 B8 B7 BS B5 B4 B3 B2 Bl B0
c|c|C]|C
-1 1-1-/-/-|-1- |- H|H|HI|H
3121110
Bit Description
0 Stop
1 Run

16#0003 : 0000 0000 0000 0011

!

CH3, CH2, CH1, CHO

(e) The value in B4~B15 is ignored.

[M5TZ
REQ FUT_WORO
| — REQ OOME
1] JBASE  STAT
1] J5L0T
_FO001 _CH_
EM MA00
R
|E#0005  {DATH
JSet channel
to use

(f) The right figure is example enabling CHO~CH1 of analog input module equipped at slot 0.

(2) Input current range setting
(a) You can set input current range per channel

(b) When analog input range is not set, all channels are set as 4 ~ 20mA

(c) Setting of analog input current range is as follows.

- The following is example setting CHO~CH1 as 4~20mA and CH2~CH3 as 0~20mA

B15 B4 BI3 B12 Bl B0 BY B8 B7 B6 B5 B4 B3 B2 Bl BO
CH3 CH2 CH1 CHO
Bit Description
0000 4 mA~20 mA
0001 0 mA~20 mA

16#4422 : 0001 0001 0000 0000
CH3, CH2,CH1, CHO
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(3) Output data range setting

(a) Digital output data range about analog input can be set per channel.
(b) When output data range is not set, all channels are set as -32000~32000.
(c) Setting of digital output data range is as follows

B15 B14 BI3 B12 Bil B0 BY B8 B7 B6 B5 B4 B3 B2 Bl B0 ! INSTZ
EEEI! PUT_WORD
CH3 CH2 CH1 CHO | REQ DONE
: — 0 JBASE  STATE
Bit Description i
0000 -32000 ~ 32000
0001 Precise value 0 15L0T
0010 0~10000 ]
FOOOT _O&T
16#2012 : 0010 0000 0001 0010 ~ A TYPE  {MADD
CH3, CH2, CH1, CHO - R
162012 OATH
Precise value has the following digital output range about analog input range
1) Current
Analog input
4~20 mA 0~20 mA
Digital output
Precise Value 4000 ~ 20000 0 ~ 20000
(4) Average process setting
(a) You can enable/disable average process per channel
(b) Average process is not set, all channels are set as enable
(c) Setting of filter process is as follows
(d) The following figure is example using time average about CH1
B15 BI4 BI3 B2 Bi1 B0 B9 B8 B7 B B5 B4 B3 B2 BI BO IH5T2
REL PUT_WORD
|| REN  OOWE}
CH3 CH2 CH1 CHO
0 JBASE  STATL
Bit Contents
0000 Sampling process 0 J5L0T
0001 Time average ]
0010 Cou_nt average —FD?EEEME Iuanm
0011 Moving average ]
0100 Weighted average
16#0010 : 0000 0000 0001 0000 1640010 {OATH
CH3, CH2,CH1, CHO ]
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(5) Average value setting
(a) Initial value of average value is 0
(b) Setting range of average value is as follows.

Average method Setting range
Time average 200 ~ 5000(ms)
Count average 2 ~ 50(times)

Moving average 2 ~ 100(times)

Weighted average 0~99(%)

(c) When setting value other than setting range, it indicates error number at error code indication
(_FO001_ERR_CODE). At this time, A/D conversion value keeps previous data. (# means the
channel where error occurs at error code)

(d) Setting of average value is as follows

B15 B14 B13 B12 B11 B0 B9 B3 B7 B B> B4 B3 B2 B1 BO ] |NST5
HEEEEEEE CH# average value REQ PLT_UINT
|| FEW ~ DONEL

Setting range is different according to average method

0 {BASE  STATL

Address Contents .
_Fxxyy CHO_AVG_VAL CHO average value setting 1 J5L0T
_Fxxyy CH1 AVG VAL CH1 average value setting T
_Fxxyy CH2_AVG_VAL CH2 average value setting 'fEEEIEEED JMa00
_Fxxyy CH3_AVG_ VAL CH3 average value setting T R
a0 JO4TA

% At device allocation, x means base number, y means slot number where module is equipped.

(6) Alarm process setting

(a) This is are to enable/disable alarm process and it can be set per channels
(b) Default of this area is 0.
(c) Setting of alarm process is as follows.

B15 B14 B13 B12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

c[cl[cl]c]c]c]c]c fE IN3TZ
HI|H|H|H|H|H|H|H PUT_WORD
——|=]l=|=]=|=|=|3]2|1]o|3]2|1]0 || REL DOME}
Change rate Process alarm |
alarm 0 JBASE  STATL
BIT Contents i d=LaT
0 Disable -
1 Enable _FO00T_ALM
_EN JMa00
_ R
160022 DATA

Before you set Time/Count average value, enable the average process and select average method
(Time/Count).
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(7) Process alarm value setting

(a) This is area to set process alarm value per channels. Range of process alarm is different
according to data range.

1) Signed Value: -32768 ~ 32767
2) Precise Value

Range Value
4~20mA 3808 ~ 20192
0~20mA -240 ~ 20240

3) Percentile Value: -120 ~ 10120

(b) For detail of process alarm, refer to 2.5.2.

B B B B B B
B15 B14 B13 B12 B1l B10 B9 B8 7 6 5 4 3 2 B1 BO

| CH# process alarm setting value

Variable Contents

_F0001 CHO PAHH VAL
_F0001 CHO PAH VAL
FO001 CHO PAL VAL
_F0001 CHO PALL VAL
_F0001 CH1 PAHH VAL
FO001 CH1 PAH VAL
_F0001 CH1 PAL VAL

CHO process alarm HH-limit
CHO process alarm H-limit
CHO process alarm L-limit
CHO process alarm LL-limit

CHZ1 process alarm HH-limit
CHZ1 process alarm H-limit
CHA1 process alarm L-limit

_F0001 CH1 PALL VAL

CHA1 process alarm LL-limit

_F0001_CH2_PAHH_VAL

CH2 process alarm HH-limit

_F0001_CH2_PAH_VAL

CH2 process alarm H-limit

_F0001_CH2_ PAL VAL

CH2 process alarm L-limit

_F0001_CH2 PALL VAL

CH2 process alarm LL-limit

_F0001_CH3 PAHH_VAL

CH3 process alarm HH-limit

_F0001_CH3 PAH_ VAL

CH3 process alarm H-limit

_F0001_CH3 PAL VAL

CH3 process alarm L-limit

_F0001 CH3 PALL VAL

CH3 process alarm LL-limit

Before you set process alarm value, enable process alarm.
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(8) Change rate alarm detection period setting

(a) Range of change rate alarm detection period is 100 ~ 5000(ms)

(b) If you set the value out of range, error code 60# is indicated at error code indication address. At
this time, change rate alarm detection period is applied as default value (10)

(c) Setting of change rate alarm detection period is as follows.

B15 B14 B13 B12 Bil B10 B9 BS B7 B6 BS B4 B3 B2 Bl BO
| CH# change rate alarm detection period |

Range of change rate alarm detection period is 100 ~ 5000(ms)

Variable Contents
FO001 CHO RA PERIOD CHO change rate alarm detection period
~F0001 CH1 RA PERIOD CHZ1 change rate alarm detection period
_F0001 CH2 RA PERIOD CH2 change rate alarm detection period
FO001 CH3 RA PERIOD CH3 change rate alarm detection period

Before you set the change rate alarm period, enable change rate alarm and set H/L-limit of change rate alarm.

(9) Change rate alarm setting value

(a) Range of change rate alarm value is -32768 ~ 32767(-3276.8% ~ 3276.7%).
(b) Setting of change rate alarm value is as follows.

B15 Bi14 B13 B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
| CH# change rate alarm setting value |

Range of change rate alarm value is -32768 ~ 32767

Variable Contents
~FO001 CHO RAL VAL CHO change rate alarm H-limit setting
_F0001 CHO RAL VAL CHO change rate alarm L-limit setting
~F0001 CH1 RAL VAL CH1 change rate alarm H-limit setting
_FO001 CH1 RAL VAL CH21 change rate alarm L-limit setting
FO001 CH2 RAL VAL CH2 change rate alarm H-limit setting
_F0001 CH2 RAL VAL CH2 change rate alarm L-limit setting
_FO001 CH3 RAL VAL CH3 change rate alarm H-limit setting
FO001 CH3 RAL VAL CH3 change rate alarm L-limit setting

Before you set the change rate alarm detection period, enable change rate alarm process and set alarm H/L- limit.
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(10) Error code

(a) Saves error code detected at HART Analog Input Module.
(b) Error type and contents are as follows.
(c) The following figure is program example reading error code.

B15 B14 B13 B12 B11 B0 B9 BS B7 B6 B5 B4 B3 B2 Bl B0 ] [N2T3
HEEEEEEE Error code | RED [EET_WORD
——| |—— RE0 DOOMEL
Error code _— RUN LED
(Dec.) Description status n {BASE  STATL
0 Normal operation RUN LED ON 1 lsior oatal s
10 Module error (ASIC reset error) Flickers every FOOO01_EFR
. 0.2 sec. _COOE ~ -{MADD
11 Module error (ASIC RAM or Register error) R
20# Time average set value error
30# Count average set value error
404 Moving average set value error Flicke;segvery 1
50# Weighted average set value error
60# Change rate alarm detection period set value error

¥ At error code, # indicates channel where error occurs
¥ For more detail error code, refer to 9.1

(d) In case two error codes occurs, module saves first occurred error code and later occurred error
code is not saved

(e) In case error occurs, after modifying error, use “Error clear request flag”(referring to 5.2.7), restart
power to delete error code and stop LED flicker
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Chapter 8 Programming (For XGI/XGR)

8.1 Basic Prog

ram

- It describes about how to set operation condition at internal memory of Analog Input Module.

- Analog Input Module is equipped at slot 2

- 10 occupation points of Analog Input Module are 16 points (Flexible type)

- Initial setting condition is saved at internal memory by 1 time input

(1) Program example using [I/O Parameter]

I/0 Parameter Setting - Fixed allocation(64points)

All Baze l Set Baze l

=3 Base
B 0

= 11
@ Base
D Base
D Base

<

= 00

= 02
= 03
L
= 5
= 06
= 07
= 05
= 19
= 10

00 Default  ~

Module |

Comment

| Input Filker |Emergenc:yDut|

Allocation |

Default

' HEF-ACAH |
Default
Default

: Default

: Default
Default
Default

: Default
Default
Default

» Default

01 : Default
02 : Default
03 Default o
>

0

LCurrent Congumption ]

[ Delete Slot ] [Deleteﬁase] [Baseﬁetting] [ Delete Al ] [ Dretailz ] [ Frint W ] [

Ok

] [ Cancel

¥GEF-ACAH [HART, 4-CH]

Parameter cHo | cH1 | cHz | cHa
[ Channel status Enable Disable Enable Enable
[1 Input range 0~20maA 4~20mA O~20maA O~20maA,
Output type -32000~32000° -32000~32000 -32000~32000 -32000~32000
[] Average processing Weighted-Avr Sampling Count-Ayr Tirme-Avr
Awerage value a0 ] 200
[] Process alarm Disable Disable Disahle Disahle
Process alarm H.H. limit 1] a a a
Fracess alarm H. limit a I} I} I}
Process alarm L. limit a I} I} I}
FProcess alarm LL. lirmit a 1} 1} 1}
[] Rate of change alarm Dizahle Dizahle Dizahle Disahle
Rate of change alarm perio 100 100 100 100
Rate of change H. limit i] 0 0 0
Rate of change L. limit 0 1] 1] 1]
[1 HART Dizahle Dizahle Disahle Disahle
1739 ok | [ Cancel
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(2) Program example using [I/O Parameter]

_ooo1 _rOy Execution_contact point Execution
| || g
I 1 I
Execution —DDTE—TEHD— MOYE
| || EM ENO|
_000 _CHO_
DATA N OUT | CHO Output
0001 _CH1
TTUAcT T MOvE
|| EM ENO|
_0001 _CHT _
DaTa 1N DU+ CHY Output
_DDD;E_TCHZ_ HOVE
| EM ENO|
_000 _CHZ _
DATH N OUT t CH2 Output
0001 _CHS
TTUWT T HONE
| EN ENO|
_000 _CHS_
DATA N OUT - CH3 Output
] INSTE
GET_WORD
REQ  DOMEL
] BASE STAT|
1 SLOT DATAL DATA  Read eror code
_FOo01 _ERR
_CODE  {WADO
] R
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(3) Program example using PUT/GET instruction

. . IH3T? IHSTS [H3T13
_ooo1_Rov - Execution contact point  TpUT_WoRD PLT_WORD PUT_WORD
I ) FEU ™ DONE REU ™ DONE REU ™ DONE
0 JBASE STATL 0 JBASE STATL 0 JBASE STAT
i JsLot , JsLoT i JsLoT
Enable CH Setinput Output
(CH123) | -Foo0) o _FO001_IN_ _FO001_DAT
1o EN -MARDD current RANGE -Mu"ﬁRDD data &_TYPE -Ml"ﬁRDD
IGA000E {DATA range 163210 {DATA type 161210 {DATA
[NST9 INST10 INST14
PUT_WORT FUT_WORD PUT_WORD
REU ™ DONE REU ™ DONE REW ™ DONE
1] JBASE STATE 1] JBASE STATE 1] JBASE STAT
1 JsLoT i JsLoT i JsLoT
Set Set
G T Il 1
average - 7 n CH1 -t 7 n CH? L 7 n
process 1643210 {DATA average 5000 {DATA average B0 {DATA
value value
INSTIE INSTIE INST17
PUT_WORD PUT_WORD PUT_WORD
REO ™ DONE REO ™ DONE RED ™ DONE}
0 JBASE STATL 0 JBASE sTAT| 0 JBASE STAT|
1 Lot 1 Lot 1 JsLot
Set
_FO001_CH3 Alarm  _FO001_ALH CH1 _FO001_CHI
CH3 _iE_ VAL -MHRDD _EN -MHHDD _PAHH_YAL -MHRDI]
process Process
Average o0 JDaTA 1G#0054  {DATA alarm cooon J0ATA
value H-H limit
INST18 INST19 INST20
FUT_WORD FUT_WORD FUT_WORD
REW ™ DONE REQ ™ DONE REQ ~ DONE|
0 JIBASE STATL 0 JBASE STAT| 0 JBASE STaT|
1 JEL0T 1 J5L0T 1 J5L0T
CH1
_FO001 CHT CH1 _FOO01_CHI CH1 _FO00T _CHT
Process CRAATAL {MADD _RAL_VAL {ManD "PALL_ VAL {MADD
R Process R Process R
alarm 1900 {DATA o000 {oaTa 0 T
alarm alarm
Himit o -
L-limit L-L limit
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INST23 INST2? INST28
PUT_WORD PLT_WORT PLT_WORT
REI] ™ DONE REN ™ DONE RE ™ DIONE |-
0 {BASE STAT| 0 JBASE STATL 0 JBASE STATL
il | dsuar T
CH3
g I i I I
Process -t i -t
R Process R Process i
alarm 000 {DATA alarm 4950 {DATA Alarm B0 DATA
H-H limit H-limit Lfimit
INST23 INST30 INST31
PLT_WORD PLT_WORD PLIT_WORD
REQ ~ DONE REQ ~ DONE REQ ™ DONE}
0 JBASE STATL 0 JBASE STATL 0 JBASE STATL
CH3 | dsur CH1 (il CH3 | dsur
_FO00T_CH3 _FO00T_CHI Change rate _F0001_CH3
Process | “PALLVAL {0 Change rate —p,"5e7 g oo 08 T8 i _pemioD oo
Alarm Alarm Alarn
0 JoATA . 0 JDATA detect 5000 DATA
L-L limit detection etection
INST:2 INST33 INST:34
PLT_WORD PLIT_WORD PLT_W0RD
REQ " DONE REQ ™ DONE REQ ™ DIONE|
0 JBASE STATL 0 |BASE STATL 0 JBASE STATL
CH1 st CH1 s CH3 s
_FOO0T_CHI _FOODT_CHI Change rateronn1_cH3
Change rate | = pan_ AL |HADD Change rate™ pil JiL {MADD ¢ _RAH_VAL  {MALD
R R Alarm R
Aarm 1 DATA Alarn 1 Joama 0 {DATA
- 7 - 7 H-limi 7
H-limit L-limit t
INST35
PLT_WORT
RED ™ DIONE |-
0 JBASE STATL
CH3
JsLor
Change rate
_FO00T_CHa
Alarm RALTAL” o
Lelimit S0 {oaTa
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Execution _ooo1_cH1_
input AT MOVE
I || BN ENO [
_0001_CHT_
DATA - IN DT L CH1 output
_DDD.ﬁ.] _TEHE_ MOVE
|| EN EWD|
_0001_CHZ_
OATA ~ { 1N OUT L CH2 output
_DDD.ﬁ.] _TEHS_ MOVE
|| BN ENO |
_0001_CH3_
OATA — J IN OUT | CH3 output
[M3T36
GET_WORD
RED ~ DOKWE
0 JB4SE  STAT|
2 {SLOT  DATAE Error code
_FO001_ERR
_CODE -M#'.RDEI
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8.2 Application Program

8.2.1 Program to sort A/D converted value in size

(1) System configuration

XGP-
ACF2

XGl- |XGI= | XGF= | XGQ-
CPUU [D24A [AC4H |RY2A

(2) Initial setting content

Initial setting . Value to write at
No. Item Variable name .
content internal memory
1 Used channel CHO, Ch2, CH3 0 ‘h000D’or 13’
2 Input voltage range | 0 ~ 20 mA 1 ‘h1101°or ‘4353’
3 Output data range | -32000~32000 2 ‘h0000’or ‘0’
4 | Average process | SHO. 2. 3 (Weight, 3 ‘h1204'or ‘4612’
Count, time)
CHO weight average . o m
5 Average value value: 50 (%) 4 h0032’or ‘50
6 Average value CH2 .count average 6 ‘h001E’or ‘30’
value: 30
CH3 time average ‘ DA
7 Average value value: 200 (ms) 7 h00C8'0or‘200

(3) Program description

equipped at No.2 slot (%QX0.2.0).

module equipped at No.2 slot (%6QX0.2.2).

contact point of relay output module equipped at No.2 slot (%QX0.2.4)

equipped at No.2 slot (%QX0.2.5).

(a) When digital value of CHO is smaller than 12000, turn on 0™ contact point of relay output module
(b) When digital value of CH2 is larger than 13600, turn on second contact point of relay output
(c) When digital value of CH4 is larger or equal than 12000 and smaller than 13600, turn on 4

(d) When digital value of CH4 is same with 13600, turn on 5" contact point of relay output module
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(4) Program

(a) Program example using [I/O Parameter]

I/0 Parameter Setting - Fized allocation{64points}

All Baze l Set Baze ]

<

=D Base 00 : Default A

{3 Base 01 : Default
3 Base 02 : Default
T Base 03 : Default o

w
=3

todule

Comment

| Input Filter |EmergencyDut|

Allocation

00 xG-DEza/B
P XGF-ACHH |
CXE0-RY28/1
» Default
» Default
' Default
' Default
» Default
» Default
' Default
» Default
11 Default

—_
pry

»

HEIDE2A/8 (DO 244 INFU

oo T 4ch) |

HEE-AY2AE [RELAY OUT

3 Standard [ms]

Default

LCurrent Consumption ]

’ Delete Slot

] [Deleteﬁase] [Baseﬁetting] [ Deelete &l ] [ Details ] ’ Frint ¥ ] [

k.

] [ Cancel

XGF-ACAH (HART, A-CH)

=GF-ACAH [HART, 4-CH)
Farameter CHO CH 1 CHZ2 CH 3 |
[ ] Channel status Enable ﬂ Disahble Enable Enable
[] Input range 0-~20msa 4~20ma, 0~20m 0~20msA
Output type -32000~32000: -32000~32000: -32000~32000: -32000~32000
[] Average pracessing Weighted-Awr Sampling Count-Aur Tirre-Axt
Averane value a0 0 a0 200
[] Process alarm Disahle Disahle Disable Disahle
Frocess alarm H.H. limit n N 0 n
FProcess alarm H. limit n N 0 n
Frocess alarm L. limit n N 0 n
Process alarm L.L. lirmit 0 1] 1] 0
[] Rate of change alarm Disahle Disahle Disable Disahle
Rate of change alarm petio 100 100 100 100
Fate of chanoe H. limit 1] 0 0 1]
Fate of chanoe L. lirmit 1] 0 0 1]
[] HART Disahble Disahle Disahle Disable
(] 4 ] [ Cancel
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(b) Program example using [I/O Parameter]

_IJIJIIJLIRD\‘ Execqtioln contact point Execution
[ [ S
. 0001 _CHO
Execution = wfT aT
|} |} EW  END |
_0001_CHO_ ¥0¥0.2.0
DATA — { IMT OUT
12000 IN2
_0001_CHZ_
ACT LT
I BN END |
_0001_CH2_ ¥0¥0.2.2
DATA — { IMT OUT
13600 4 IHZ
0001 _CH3
T LE
{ | EN  EMD
_0001 _CH3_ Compare
DATA 4 N1 OUT
lzoon 4 W2
E
EW  EHD
IMST
GET_WORM _0001_CH3_ #¥0.2.4
REQ DOMEL DATA 4 N1 OUT
i {BASE STATL 13600 4 IN2
1 JsLOT DATAL  Error code
_FOo01_ERR
_COOE  -{MADD
R
Compare T
| EN WO |
_0001_CH3_ A0¥0.2.5
DATA [NT o7
13600 [N2
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8.2.2 Program to output error codes of analog input module to BCD display
(1) System configuration

XGP- | XGl- [XGl- |XGQ- [XGF- | XGQ-
ACF2 |CPUU [D22A |[RY2A [AC4H | RY2A

iti ing  —1—%IX0.0.0.
Initial value setting 5tk

Saves AID
conveg?rlgpcvoadltée and 5~ G001 El El Digital BCD display
(Error display)

Output error code BCD 55 %1X0.0.2

(2) Details of initial setting
(@) Used CH: CHO
(b) Analog input current range: DC 4 ~ 20 mA
(c) Time average process setting: 200 (ms)
(d) Digital output data range: -32000~32000

(3) Program description
(a) If %1X0.0.0 is On, A/D converted value and error code will be saved respectively on “Conversion
value” and “Error code”.

(b) If %1X0.0.2 is On, applicable error code will be output to digital BCD display. (%0QW0.2.0)

(4) Program

(a) Program example using [I/O Parameter]

I/0 Parameter Setting - Fixed allocation{G4points)

All Baze ] Set Baze ]
= ffD Bage 00 : Default &

w
2

Madule | Comment | InpLtt Filter |Emargency Dut‘ Allacation |
A, 001 XGI-D224/8 ®GI-D 22478 (DT 24Y NP 3 Standard [ms]

£ 01 : XGO-Ry2a WGEE-RY2A/E [RELAY OUT .

B e

& 132 A60-Av2k) GO-AY2/B (RELAY DUT - Detault

= 04 Default

= 05+ Default

= 06 : Default

== 07 : Default

= 08 1 Default

= 09 : Default

== 10 : Default

e 11+ Default
= Base 01 : Default
+- Base 02 : Default
+-f Base 03 : Default o,
< >

g |-

Detault

o

[ Current Consumption ] [ Delete Slot ] [DeleteBase] [Baseﬁetting] [ Delete All ] [ Dretail: ] [ Print W ] I [u]. ] [ Cancel

8-9
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XGF-ACAH (HART, A-CH)

%GF-ACAH [HART, 4-CH)

2

Parameter cHo | cH1 | cH2 | cH3 |
[] Channel status Enable Disable Disable Disable
[ Input range 4~20maA 4~20mA 4~20maA, 4~20mA
Output type -32000-~32000° -32000~32000: -32000~32000 -32000~32000
[] Average processing Time-Avr Sampling Sampling Sampling
Averace value 200 i 0 0
[] Process alarm Disable Disable Disahle Disable
Process alarm H.H. limit 0 1] 0 0
Process alarm H. limit a 1] a a
Process alarm L. limit a 1] a a
Process alarm LL. limit a 1] a a
[] Rate of change alarm Disable Disable Disable Disable
Rate of change alarm perio 100 100 100 100
Rate of change H. limit 1] 0 1] 1]
Fate of change L. limit a 0 a a
[] HART Disable Disable Disable Disable
2005000 [ ok | [ Cancel

(b) Program example using [I/O Parameter]

Ex0.0.1
|

MOVE

BN EMD -

—

_0002_CHO_
OaTh — { INOUT

INSTI

GET_WORD
REQ ™ OOME -

0 {BASE  STATL

_FO0n?_ERR
_COE  {MADD
i
INT_T0_BLD
g1%0.0.2 | WORD
L el R

Error coded 1M ouT |

- Conversion value

2 {sLar DaTAb Error code

A0W0.3.0
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8.2.3 Program to monitor PV through HART communication
(1) System configuration

XGP- | XGl- |XGl- | XGF- |XGQ-
ACF2 | CPUU |D24A |AC4H |RY2A

(2) Initial setting content

No. Iltem Initial setting content Variable name _Value to write at
internal memory
1 Used channel CHO, Ch1l 0 ‘h0003’or ‘3’
2 Input voltage range | 4 ~ 20 mA 1 ‘h0000’or ‘0’
3 Output data range | -32000~32000 2 ‘h0000’0r ‘0’
4 Average process CHO, 1 (Weighted, Count) 3 ‘h0024’or ‘36’
CHO weight average value: . s e
5 Average value 50 (%) 4 h0032’or ‘50
6 Average value g(l)—|2 count average value: 6 ‘h001E’or ‘30’

(3) Program description
(a) When digital value of CHO is smaller than 12000, turn on 0" contact point of relay output module
equipped at No.2 slot (%6QX0.2.0).
(b) When digital value of CH2 is larger than 13600, turn on second contact point of relay output
module equipped at No.2 slot (%QX0.2.2).
(c) This program is to check responses to each command by executing HART command 0 on

channel 0 and HART command 2 on channel 1.
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(4) Program

(a) Program example using [I/O Parameter]

I/0 Parameter Setting - Fized allocation{GApoints)

All Baze l Set Baze l

= @ Base 00 : Default A
B 00 XGl-D244/8
B 01 XGF-ACHH (
& 02 XGO-RY2a/
== 03 Default
= 04 : Default
= 05 Default
= U6 : Default
== 07 Default
= 08 : Default
= 19 Default
= 10 Default
= 11 : Default
{3 Base 01 : Default
3 Base 02 : Default
{3 Base 03 : Default o
£ >

o
=

Module | Corament | Input Filter | Ermnergency Dut| Allacation |
#GI-0244/8 (DT 244 INPU 3 Standard [rnz]

EEee

HGEE-AY24/8 (RELAY OUT - Default

|5‘|m|m|w|m|m|-ﬁ-|w|mgc

—
g

Current Consumption ] [ Delete Slat ] [Deleteﬁase] [Ba&eﬁetting] [ Dielete Al ] [ Dietails ] [ Print ¥ l [ (1] 4 ] [ Cancel

XGF-ACAH (HART, 4-CH)

=GF-AC4H [HART. 4-CH)
Parameter CHO |  CHH1 CH 2 SE
[] Channel status Enable ﬂ Enable Disable Disable
[] Input range 4-20mA 4-~20maA, 4~20mA 4-20mA
Cutput type -32000~32000 -32000~32000 -32000~32000: -32000~32000
[] Awerage processing Weighted-Auvr Count-Awr Sampling Sampling
Averade value a0 30 0 1]
[ ] Process alarm Disable Disahle Disahle Disahle
Frocess alarm H.H. limit n N N n
Fracess alarm H. limit n N N n
Frocess alarm L. limit n N N n
Process alarm L.L. limit n N N n
[ ] Rate of change alarm Disable Disahle Disahle Disahle
Rate of change alarm perio 100 100 100 100
Fate of chanoge H. limit 1] 0 0 1]
Rate of change L. limit 1] 1] 1] 1]
[] HART Enable Enable Disable Disable
ak. ] [ Cancel
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1) Allocate the variables of HARTCMND command.

Lo [MST
req HART_CMNO
| | REL  OOWE-

L
BASE  JBASE  STATH

i2
aLOT 45007

L3
CH ~CH

T
C_SET  qC_SET
La

2) Select the variable of C_SET.

M Select Variable @

Wariable: | BN [] Add to direct wariable comment
Variable List
(®) Local Wariable (O Glabal Variable () Direct Variable () Flag -

Delete Yariable
Wariable Kind | Wariable | Type | Address Initial % alue | Retain | Used |

1 WAR BASE USTHT o

2 AR CH USTHT O v

3 . ARRAYID. . 12] r ¥

4 Wi IH5T PUT_NORD r o

5 AR IH3T1 HART_CHND r v

B AR REl BaOL r V

7 VAR SLO0T USINT r 7

< >
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3) Click [Edit Variable]. C_SET variable is declared as 13 BOOL type arrays. Each array means
13 kinds of HART commands supported on HART input module. Therefore, set a command

here to be performed through HART communication.

Variable Edit

Wariable: | | [ ak. l
Data Type: | ARR&YID.12] OF BOOL v |

Vatiable Kind: [\ap v |

Address: | |

Initial 4 alue: | | [ |nitialization. . ]

Trigger; [ ] Rietain

Dezcrption:
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4) Click [Initialization] to set HART command bit. If 1 is set to command bit 0ff 1 to be
communicated, communication corresponding to the command will be performed. In this
example, HART command 0 and 1 is set to start communication with the Smart transmitter
connected with HART input module. Command contents corresponding to each variable are

shown in the following table. For details on HART commands, refer to Appendix 1.

HART
Variable command Function
number
C_SET[O] 0 S()ec?ed Manufacturer ID and Manufacturer device
C_SET[1] 1 Read Primary variable(PV) value and  Unit
C_SETI[2] 2 Read percentage of current and range
Read current and 4 kinds of variable values
C_SETI3] 3 (Primary Variable, Secondary Variable, Tertiary
Value, Quaternary Value)
C_SET[4] 12 Read message
C_SETI[5] 13 Read tag, descriptor, data
C_SETI6] 15 Read output information
C_SETI[7] 16 Read Final Assemble Number
C_SETI8] 48 Read Device Status
C_SET[9] 50 Ree_xd Primary variable ~ Quaternary Variable
assignment
C_SETI[10] 57 Read Unit tag, Unit descriptor, Date
C_SET[1] 61 Read Primary variable~ Quaternary Variable and
PV analog output
C_SET[12] 110 Read Primary variable~ Quaternary Variable

W Array Set ltem @@

The sub-itern of the wariable"C_SET", the type"aRRAY[0..12] OF BOOL" iz st
Wariable | Type | Address | Initial Walue |H_'3tf{

1 C_SET[D] BOOL r

2 C_SET[1] BOOL r

3 C_SET[2] BOOL r

4 C_SET[3] BOOL r

5] C_SET[4] BOOL r

5 C_SET[5] BOOL r

7 C_SET[6] BOOL r

8 C_SET[7] BOOL r

9 C_SET[8] BOOL r

10 C_SET[9] BOOL r

1 C_SET[10] BOOL r

12 C_SET[11] BOOL r

13 C_SET[12] BOOL r

< >
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W15 RO a1
|.| |.|
| o0t oy b
W W06 R
|l { | EN EHO-
_0001_CHO_
AT
3751
¥040.2.0
w012 JM oo 5
0001_CH_
AT
2o {iwe
w0106 ET
m—EN BN
_0001_CHD_
T
19787
¥040.2.1
013 Mo (5
001_CHI
DAT
R0 {ine
1
INST
BT WA
RED ~ DONEH
0
0 BasE ST
1640000
[ lor mat diooo
i1
_FO001_ERR
GO0 JMADDR
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INST2
EME A1 a7 HART_CHHDO
{H} {Hl REU ~ DONE}
_0001 _EHT Z
ACT
IM3TS
AUADL AT THART 00D
|l REOD— DOMER 0 BASE  STATH
_0001_CH1Z
ACT
0
0 B4SE - STATH 1 4aLatT
25 —p M-System Co.
1 45L0T - M_IDf 0 4CH
. — Manufacturer’s device type code
0 A€H  D_TWPH cset_CHO qC_SET
] —  Minimum Preamble number
PAMBL-
R —» Command revision
U_REWE
1 — Device specific command revision
D_REY}
¢ ——  Software revision
S_REY}
10 ——9p  Hardware revision
H_REW
—»  Device function flag
OFLAGH
5832 ——  Device ID
D_10r
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INSTS
ELEA BED 1Y HART_CHMND
[H} || REL  ~ OOMEL
_0oo1_CHI_
i BT
]
INST10
EURD 1T [THART_COOZ
|} REN ~ DOWEL ] {BASE  STATH
_0o01_CHI_
i AT
]
0 {B&SE  STATH 1 JsLaT
] 7. 04647654
Te+000
1 {3L0T  CURRL 1 ICH
| 1.,90404796
Bie+001
1 {cH  PCENTE cset_CHI  J0_3ET

* Preamble: 5~20 byte hexadecimal FF is used in HART communication that uses characters, symbols or

Frequency Shift Keying(FSK) to help synchronizing with receiving at the first part of HART message.
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(b) Program example using PUT/GET command

IN3T12
2K0.1.15 M40 PUT_WORD
Ll L] REQ ~ DOMEL
] i
INST14
M40 PUT_WORD
T RED ~ DONEL i {EASE  sTAT)
INST16
M40 PUT_WIORD
m| RED ~ DONEL il JBAsE  sTATL 1 JsLat
] 0
FO0O1 _CH
il JBASE  sTATH 1 Lot ~ RN JMADDR
] 1
FOOD1_IN
1 Lot ~ RMNEE  JMADDR Gtons {DATA
] 2
FOOO1_DAT
~ 4 TYPE [MADDR Gt {DATA
16200 J0ATA
| 1
INST17
20,115 0 PUT_WORD
Ll Ll RED ~ DOMEL
| 0
IM3T20
M0 PUT_UIHT
T REQ ~ DOME| 0 JBasE  sTaTL
[H3T21
M0 PUT_UIHT
H| REQ ~ [DOME| 0 |BasE  STATL 1 IsLoT
| 3
FOOO1_AYGR
0 JpasE  sTAT) 1 JsLor SRl AMADOR
| 4
FOOO1_CHO
1 fsLar T AVATAL  IMaDDR \Gtzd  JDATA
i 5
FOOO1_CHI
T AVATAL  IMADDR Bil {oaTa
an JOATH
| M
5k
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b | A0 16 GT
L] 1] EN ENOL
-3751
aM0.2.0
B0, 1.2 N ouT 5y
12000 {IK2
K016 GT
| —FN EO}
-19783
AM0. 2.1
o3 4{IN i 5y
13600 {IM2
1
INST
GET_WORD
REQ O0OMEL
1]
1] {B&3E STATH
1E#0000
] J5L0T DATAL d1oan
a7
FOOO1_ERR
T COOE [MaDOR
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INST2
EM AUKD.1 7 HART_CHHD
{} {l} REU ~ DONE}
_0001 _EH1 Z
ACT
IM3Ta
AUADL T THART_CO00
|l REOD— DOMER 0 BASE  STATH
_0001_CH1_
ACT
0
0 B4SE  STATH 1 4aLat
23 —» M-System Co.
1 45L0T - M_IDF 0 4CH
7427 —— Manufacturer’s device type code
0 H€H  D_TWPH cset_CHO {C_SET
5 —> Minimum Preamble number
PAMBL-
5 ——p Command revision
U_REW:
1 —» Device specific command revision
D_REY}
2 ——p  Software revision
S_REY}
10 ——»  Hardware revision
H_REW
—»  Device function flag
OFL A&k
5832 — Device ID
D_10¢
IMSTS
EALEA AED.1 7 HART_CHND
|} |} RE0 ~ DOME}
_0001_CHI
| ACT
INST10
AUED 1T THART_COD?
{H| REL— DOWE- 0 -BASE  STATH
_00a1 _CHI1_
| #CT
0
0 -B4SE  STATE 1 SaL0T
| 7. 04647654
Te+000 > 7.04mA
1 45LOT  CURRE 1 “CH
| 1.9040479 —» %
0] 19.08%
1 ACH  PCENTE ceet _CHI {C_SET




Chapter 9 Troubleshooting

Chapter 9 Troubleshooting

Details and diagnosis of errors which occur while this module is operating will be described.

9.1 Error Codes

Errors which occur when RUN LED of this module blinks are as described in Table 9.1.
These error codes are stored in the internal memory of the XGF-AD4S module. (Address 37)
[Table 9. 1] List of error codes

Error code -

(Dec.) Description RUN LED status
0 Normal operation RUN LED ON
10 Module error (ASIC reset error) Flickers every
1 Module error (ASIC RAM or Register error) 0.2 sec.

20# Time average set value error
30# Count average set value error
40# Moving average set value error Fllckegzéavery 1
50# Weighted average set value error
60# Change rate alarm detection period set value error
Remark ‘
(1) # of the error code stands for the channel number 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 scan
program. (Refer to 5.2.5)

9-1
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9.2 Troubleshooting

9.2.1 RUN LED flickers

RUN LED flickers. |

-

RUN LED flickers every 0.2 sec.

Ve

|
P

RUN LED flickers every 1 sec.

Go to section 9.2.5

Yes

|
P

It is parameters setting error. Check the error code to
take action against it in the table below.

Error_code Contents Measures
(Decimal)
oo | Out of the range of the time | g \iihin the range of 16 ~ 5000
average set value
30# Out of the range of the count Set within the range of 2 ~ 500
average set value
40# Out of the range of the moving Set within the range of 2 ~ 100
average set value
50# Out of the range of the weighted Set within the range of 1 ~ 99
average set value
gop | Qut of the range of the change | . \ithin the range of 10 ~ 5000
rate alarm period set value
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9.2.2 RUN LED is off

RUN LED is off. |

4 L

The module is correctly installed on the
base.
No >| Install the module on the base correctly. |

5Vdc current 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 Analog input
module with error is changed to another
module.

Yes P Got09.2.5

The other modules may cause the error.
Refer to CPU manual for more details.

9.2.3 CPU module cannot read A/D converted value

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

g

Used channel is correctly enabled. - -
Check the using channel number and let it be
No specified correctly.

‘ Input terminal wiring is correct. |

No :> Refer to 3.2.2 to correct wiring. I

]

1

Got09.2.5 |




Chapter 9 Troubleshooting

9.2.4 Discordant between analog input value & digital output value

Discordant between analog input values
and converted values.

L

The input type in the
[I/O parameters] is correct.

No :>| Correct the analog input type. |

Analog input terminal’s wiring is correct. I

No :>| Refer to 3.2.2 to correct wiring. I

| Go1t09.25 I

9.2.5 HART communication is not performed

HART communication is not performed. I

HART communication is wired to an available
transmitter.

No >| Mount to an available transmitter for HART communication. |

24V power is normally supplied to the transmitter.

No :>| Supply power to the transmitter. |

“

iing between the transmitter and HART input
module normally connected.

Yes :> Refer to wiring diagram in this instruction and inspeml

wiring.
Check if command setting is normally done. If it is

normally done, there are some problems with HART
input module or transmitter. Go to 9.2.6.
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9.2.6 H/W error of HART Analog Input 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.

9.2.7 Checking operation status of the module through XG5000 system monitor

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

1) Execution sequence

Two ways are available for the execution.

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

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

2) Module information

(1) Module info: shows type of the module.

(2) O/S version: shows the OS version of the module.

(8) O/S date: shows the preparation date of the O/S.

(4) Module status: shows the present error code. (Refer to 7.1 for detailed error codes)
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| Appendix1. HART Commands

Command Data Device
No. Description Valid size
No. type (D0O0000)
1 WORD | D0O0000 Manufacturer ID 1 Byte
2 wORD | D00001 Manufacturer device type code 2 Byte
3 INT DO0002 Number of preambles required 1 Byte
4 INT DO0003 Universal Command Revision 1 Byte
0 D00004
5 INT 0000 Device Specific Command Revision 1 Byte
(10 Word)
6 INT DO000S Software Revision 1 Byte
7 INT DO0006 Hardware Revision(x10) 2 Byte
8 WORD DO0007 Device Function Flags 1 Byte
9 | pworp | D00008~9 Device ID number 3 Byte
1 1 WORD D00000 Primary Variable units code 1 Byte
(3 Word) 2 REAL DO0001~2 Primary Variable 4 Byte
2 1 REAL D00000~1 Primary Variable loop current (mA) 4 Byte
(4 Word) 2 REAL D00002~3 Primary Variable percent of range 4 Byte
1 REAL D00000~1 Primary Variable loop current (mA) 4 Byte
2 WORD | D00002 Primary Variable units code 1 Byte
3 REAL D00003~4 Primary Variable 4 Byte
4 WORD | DO0005 Secondary Variable units code 1 Byte
3
5 REAL D00006~7 Secondary Variable 4 Byte
(14 Word)
6 WORD | D00008 Tertiary Variable units code 1 Byte
7 REAL D00009~10 Tertiary Variable 4 Byte
8 WORD | D000011 Quaternary Variable units code 1 Byte
9 REAL D000012~13 Quaternary Variable 4 Bytes
12 1 STRING | D0O0000~8 Message(1/2) 16 Byte
(18 Word) 2 STRING | D0O0009~17 Message(2/2) 16 Byte
1 STRING | D00000~4 Tag~ Null 8 Byte
2 STRING | D00005~13 Descriptor~ Null 16 Byte
13
3 INT D000014 Year 2 Byte
(17 Word)
4 INT D000015 Month 1 Byte
5 INT D000016 Day 1 Byte
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Command Data Device - -
No. No. —_— (D0000O) Description Valid size
1 WORD | DO0000 Primary Variable alarm select code 1 Byte
2 WORD | D00001 Primary Variable transfer function code 1 Byte
3 WORD | D00002 Primary Variable range units code 1 Byte
15 4 REAL D00003~4 Primary Variable upper range value 4 Byte
(112 Word) 6 REAL D00005~6 Primary Variable lower range value 4 Byte
8 REAL D00007~8 Primary Variable damping value(sec) 4 Byte
10 WORD | D00009 Write-protect code 1 Byte
11 WORD | D00010 Private-label distributor 1 Byte
16 ,
(2 Word) 1 DWORD | DO0000~1 Final assembly number 3 Byte
1 WORD D00000~2 Device-specific status 6 Byte
2 WORD D00003 Extended device-specific status (V6.0) 1 Byte
48 3 WORD | D00004 Operational modes (V5.1) 1 Byte
(15 Word) 4 DWORD | DO0005~6 Analog outputs saturated (V5.1) 3 Byte
5 DWORD | DO0007~8 Analog outputs fixed (V5.1) 3 Byte
6 DWORD | D00009~14 Device-specific status2 11 Byte
1 WORD | DO0000 Primary Device Variable 1 Byte
50 2 WORD | D00001 Secondary Device Variable 1 Byte
(4 Word) 3 WORD | D00002 Tertiary Device Variable 1 Byte
4 WORD | DO0003 Quaternary Device Variable 1 Byte
1 STRING | DO0000~4 Unit tag~ Null 8 Byte
2 STRING | D00005~13 Unit descriptor~ Null 16 Byte
a7 3\:ord) 3 WORD D000014 Unit year 2 Byte
4 WORD D000015 Unit month 1 Byte
5 WORD | D000016 Unit day 1 Byte
1 WORD | DO0000 PV Analog Output units code 1 Byte
2 REAL D00001~2 PV Analog Output level 4 Byte
3 WORD | D0O0003 Primary Variable units code 1 Byte
4 REAL D00004~5 Primary Variable 4 Byte
61 5 WORD | D00006 Secondary Variable units code 1 Byte
(15 Word) 6 REAL D00007~8 Secondary Variable 4 Byte
7 WORD | D00009 Tertiary Variable units code 1 Byte
11 REAL D00010~11 Tertiary Variable 4 Byte
13 WORD | D00012 Quaternary Variable units code 1 Byte
14 REAL D00013~14 Quaternary Variable 4 Byte
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Command Data Device - -
No. No. —_— (D0000O) Description Valid size

1 WORD | D0O0000 Primary Variable units code 1 Byte

2 REAL D00001~2 Primary Variable value 4 Byte

3 WORD | D00003 Secondary Variable units code 1 Byte

110 4 REAL D00004~5 Secondary Variable value 4 Byte

(12 Word) 5 WORD | DO0006 Tertiary Variable units code 1 Byte

6 REAL D00007~8 Tertiary Variable value 4 Byte

7 WORD | D00009 Quaternary Variable units code 1 Byte

8 REAL D00010~11 Quaternary Variable value 4 Byte
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| Appendix2. Manufacturer ID

The table below shows codes assigned to manufacturers and those manufacturers.

Decimal | Hex Manufacturer Decimal Hex Manufacturer
1 01 Acromagey 26 1A ABB
2 02 Allen-Bradley 27 1B Leeds & Northup
3 03 Ametek 28 1C Leslie
4 04 Analog Devices 29 1D M-System Co.
5 05 ABB 30 1E Measurex
6 06 Beckman 31 1F Micro Motion
7 07 Bell Microsenser 32 20 Moore Industries
8 08 Bourns 33 21 PRIME Measurement Products
9 09 Bristol Babcock 34 22 Ohkura Electric
10 O0A | Brooks Instrument 35 23 Paine
11 0B Chessell 36 24 Rochester Instrument Systems
12 0C Combustion Engineering 37 25 Ronan
13 0D | Daniel Industries 38 26 Rosemount
14 OE Delta 39 27 Peek Measurement
15 OF Dieterich Standard 40 28 Actaris Neptune
16 10 Dohrmann 41 29 Sensall
17 11 Endress+Hauser 42 2A Siemens
18 12 ABB 43 2B Weed
19 13 Fisher Controls 44 2C Toshiba
20 14 Foxboro 45 2D Transmation
21 15 Fuji 46 2E Rosemount Analytic
22 16 ABB 47 2F Metso Automation
23 17 Honeywell 48 30 Flowserve
24 18 ITT Barton 49 31 Varec
25 19 Thermo Measure Tech 50 32 Viatran
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Decimal | Hex Manufacturer Decimal Hex Manufacturer
51 33 Delta/Weed 76 4C VAF Instruments
52 34 Westinghouse 77 4D Westlock Controls
53 35 Xomox 78 4E Drexelbrook
54 36 Yamatake 79 4F Saab Tank Control
55 37 Yokogawa 80 50 K-TEK
56 38 Nuovo Pignone 81 51 SENSIDYNE, INC
57 39 Promac 82 52 Draeger
58 3A | Exac Corporation 83 53 Raytek
59 3B Mobrey 84 54 Siemens Milltronics Pl
60 3C Arcom Control System 85 55 BTG
61 3D | Princo 86 56 Magnetrol
62 3E | Smar 87 57 Metso Automation
63 3F Foxboro Eckardt 88 58 Siemens Milltronics PI
64 40 Measurement Technology 89 59 HELIOS
65 41 Applied System Technologies 90 5A Anderson Instrument Company
66 42 Samson 91 5B INOR
67 43 Sparling Instruments 92 5C ROBERTSHAW
68 44 Fireye 93 5D PEPPERL+FUCHS
69 45 Krohne 94 5E ACCUTECH
70 46 Betz 95 5F Flow Measurement
71 47 Druck 96 60 Courdon-Haenni
72 48 SOR 97 61 Knick
73 49 Elcon Instruments 98 62 VEGA
74 4A EMCO 99 63 MTS Systems Corp
75 4B Termiflex Corporation 100 64 Oval
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Decimal | Hex Manufacturer Decimal Hex Manufacturer
101 65 Masoneilan-Dresser 126 7E Paper Machine Components
102 66 BESTA 127 TF LABOM
103 67 Ohmart 128 80 Danfoss
104 68 Harold Beck and Sons 129 81 Turbo
105 69 rittmeyer instrumentation 130 82 TOKYO KEISO
106 6A | Rossel Messtechnik 131 83 SMC
107 6B WIKA 132 84 Status Instruments
108 6C Bopp & Reuther Heinrichs 133 85 Huakong
109 6D PR Electronics 134 86 Duon System
110 6E Jordan Controls 135 87 Vortek Instruments, LLC
111 6F Valcom s.r.l. 136 88 AG Crosby
112 70 US ELECTRIC MOTORS 137 89 Action Instruments
113 71 Apparatebau Hundsbach 138 8A Keystone Controls
114 72 Dynisco 139 8B Thermo Electronic Co
115 73 Spriano 140 8C ISE Magtech
116 74 Direct Measurement 141 8D Rueger
117 75 Klay Instruments 142 8E Mettler Toledo
118 76 CiDRA CORP 143 8F Det-Tronics
119 77 MMG AM DTR 144 90 Thermo MeasureTech
120 78 Buerkert Fluid Control Systems 145 91 DeZURIK
121 79 AALIANT Process Mgt 146 92 Phase Dynamics
122 A PONDUS INSTRUMENTS 147 93 WELLTECH SHANGHAI
123 7B ZAP S.A. Ostrow Wielkopolski 148 94 ENRAF
124 7C GLI 149 95 4tech ASA
125 7D Fisher-Rosemount Performance 150 96 Brandt Instruments

Technologies
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Decimal Hex Manufacturer Decimal | Hex Manufacturer
151 97 Nivelco 176 BO Phoenix Contact
152 98 Camille Bauer 177 B1 | Andean Instruments
153 99 Metran 178 B2 | American Level Instrument
154 9A Milton Roy Co. 179 B3 Hawk
155 9B PMV 180 B4 YTC
156 a9C Turck 181 B5 Pyromation Inc.
157 9D Panametrics 182 B6 Satron Instruments
158 9E R. Stahl 183 B7 BIFFI
159 9F Analytical Technologies Inc. 184 B8 SAIC
160 A0 FINT 185 B9 BD Sensors
161 Al BERTHOLD 186 BA | Andean Instruments
162 A2 InterCorr 187 BB Kemotron
163 A3 China BRICONTE Co Ltd 188 BC APLISENS
164 Ad Electron Machine 189 BD Badger Meter
165 A5 Sierra Instruments 190 BE HIMA
166 A6 Fluid Components Intl 191 BF GP:50
167 A7 Solid AT 192 Co Kongsberg Maritime
168 A8 Meriam Instrument 193 C1 ASA S.p.A.
169 A9 Invensys 194 C2 Hengesbach
170 AA S-Products 195 C3 Lanlian Instruments
171 AB Tyco Valves & Controls 196 C4 Spectrum Controls
172 AC Micro Matic Instrument A/S 197 C5 Kajaani Process Measurements
173 AD J-Tec Associates 198 C6é FAFNIR
174 AE TRACERCO 199 C7 SICK-MAIHAK
175 AF AGAR 200 C8 | JSP Nova Paka
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Decimal Hex Manufacturer Decimal | Hex Manufacturer
201 C9 MESACON 24576 6000 | ExSaf
202 CA Spirax Sarco Italy 24577 6001 | SEOJIN INSTECH
203 CB L&J TECHNOLOGIES 24578 6002 | TASI FLOW
204 CcC Tecfluid S.A. 24579 6003 | Daihan Control
205 CD Sailsors Instruments 24580 6004 | APM
206 CE Roost 24581 6005 | ORANGE INSTRUMENTS. UK
207 CF KOSO 24582 6006 | BARTEC
208 DO MJIK 24583 6007 | Detcon
209 D1 GE Energy 24584 6008 | MSA
210 D2 BW Technologies 24585 6009 | METROVAL
211 D3 HEINRICHS 24586 600A | Etalon Rus
212 D4 SIC 24587 600B | JOGLER
213 D5 HACH LANGE 24588 600C | KSB
214 D6 Exalon Instruments 24589 600D | Richter CT
215 D7 FAURE HERMAN 24590 600E | NET SAFETY
216 D8 STISr.lL 24591 600F | ECanada
217 D9 Manometr-Kharkiv 24592 6010 | SUPCON
218 DA Dalian-Instruments 24593 6011 | DKK-TOA
219 DB Spextrex 24594 6012 | Dwyer Instruments
220 DC SIPAI Instruments 24595 6013 | FineTek
221 DD Advanced Flow 24596 6014 | Top Worx Inc.
222 DE Rexa. Koso America 24597 6015 | Hoffer Flow Controls
223 EF General Monitors, Inc. 24598 6016 | Dust Networks
224 EO Manufacturer Expansion 24599 6017 | Forbes Marshall
249 Fo | HART Communication 24600 | 6018 | All Measures, Ltd.

Foundation
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Hex Manufacturer Decimal | Hex Manufacturer
24601 6019 MACTek 24612 6024 | SkoFlo Industries, Inc.
24602 601A CSlI 24613 6025 | StoneL Corporation
24603 601B TC Fluid Control 24614 6026 | EUREKA FLOW
24604 601C Rohrback Cosasco 24615 6027 | BEKA associates
24605 601D AirSprite 24616 6028 | Capstar Automation
24606 601E Microcyber Inc. 24617 6029 | Pulsar
24607 601F TIG 24618 602A | Elemer
24608 6020 ifm prover Gmbh 24619 602B | Soft Tech Group
24609 6021 FLEXIM - - -
24610 6022 TOKIMEC.INC - - -
24611 6023 SBEM - - -
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| Appendix3. Engineering Units Code

The table below shows each unit's meaning and abbreviation. These codes are used to show process

variables’ range.

Decimal | Hex Description Symbol Decimal | Hex Description Symbol

Inches of Water 2 R Cubic Feet per 3

1 01 (68 °F) InH*O 68 °F 26 1A Second ft'/sec

2 02 '(Bfgs of Mercury || 1g 0°C 27 1B | Cubic Feet per Day | ft¥/day
Feet of Water 2 o Cubic Meters per 3

3 03 (68 °F) FtH"O 68 °F 28 1C Second m~/sec
Millimeters of Water | mmH°0O Cubic Meters per 3

4 04 (68 °F) 68 °F 29 1D Day m~/day
Millimeters of R Imperial Gallons per

5 05 Mercury (0°C) mmHg 0°C 30 1E Hour ImpGal/hr

6 06 Pounds per Square PS| 31 1F Imperial Gallons per ImpGaliday
Inch Day

7 07 | Bars bar 32 20 | Degrees Celsius °C

8 08 | Millibars mbar 33 21 | Degrees Fahrenheit | °F

9 09 G""”?S per Square glcm?® 34 22 | Degrees Rankin °R
Centimeter
Kilograms per 2 ; °

10 0A Square Centimeter kg/cm 35 23 | Degrees Kelvin K

11 OB | Pascals PA 36 24 | Millivolts mV

12 0C | Kilopascals kPA 37 25 | Ohms Ohm

13 0D | Torr torr 38 26 | Herts Hz

14 OE | Atmospheres ATM 39 27 | Milliamperes mA

15 | oF | Cubic Feetper #3/min 40 28 | Gallons gal
Minute

16 10 Gallons per Minute gal/min 41 29 | Liters L
(US)

17 11 | Liters per Minute L/min 42 2A | Imperial Gallons ImpGal

18 12 '”?pe”a' Gallons per ImpGal/min 43 2B | Cubic Meters m?®
Minute

19 13 | Cubic Meters per | 3, 44 | 2C | Feet ft
Hour

20 14 | Feet per Second ft/s 45 2D | Meters m

Barrels (1 barrel =

21 15 | Meters per Second m/s 46 2E 42 US gallons) bbl

22 16 ESUaSH)ons per Second gal/sec a7 2F | Inches in

23 17 II\D/Igl)llon Gallons per MilGal/day 48 30 | Centimeters cm

24 18 | Liters per Second L/s 49 31 | Millimeters mm

25 19 lE)/I;I;on Liters per MilL/day 50 32 | Minutes min
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Decimal | Hex Description Symbol Decimal | Hex Description Symbol
51 33 | Seconds sec 76 4C | Kilograms per Day kg/day
52 34 | Hours hr 77 4D Mgtnc Tons per MetTon/min
Minute
53 35 | Days day 78 4E | Metric Tons per Hour | MetTon/hr
54 36 | Centistokes centi stokes 79 4F | Metric Tons per Day | MetTon/day
55 37 | Centipoise centi poise 80 50 | Pounds per Second Ib/s
56 38 | Microsiemens uMho 81 51 | Pounds per Minute [b/min
57 39 | Percent % 82 52 | Pounds per Hour Ib/hr
58 3A | Volts \% 83 53 | Pounds per Day Ib/day
59 | 3B |pH pH 84 | 54 | ShortTopns per ShTon/min
Minute
60 3C | Grams g 85 55 | Short Tons per Hour | ShTon/hr
61 3D | Kilograms kg 86 56 | Short Tons per Day ShTon/day
62 3E | Metric Tons MetTon 87 57 | Long Tons per Hour | LTon/hr
63 3F | Pounds Ib 88 58 | Long Tons per Day LTon/day
64 40 | Short Tons ShTon 89 59 | Deka Therm Dth
65 41 | Long Ton LTon 90 5A | Specific Gravity Units | SGU
66 42 Milli _S|emens per mSiemen/c 91 58 Grams per Cubic g/cm3
Centimeter m Centimeter
67 43 M|crc_) Siemens per uSiemen/c 92 5C Kilograms per Cubic kg/m3
Centimeter m Meter
68 | 44 | Newton N 93 | 5D Fgg;‘ds perGallon 10
69 | 45 | Newton Meter Nm o4 | sE | poUndspercubie e
70 46 | Grams per Second als 95 5F | Grams per Milliliter g/mL
71 47 | Grams per Minute g/min 96 60 | Kilograms per Liter kg/L
72 48 | Grams per Hour g/hr 97 61 | Grams per Liter g/L
73 49 Kilograms per kgls 98 62 _Pounds per Cubic Ib/In
Second inch
. . . Short Topns per 3
74 4A | Kilograms per Minute | kg/min 99 63 Cubic Yard ShTon/Yd
75 4B | Kilograms per Hour kg/hr 100 64 | Degrees Twaddell °Twad
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Decimal | Hex Description Symbol Decimal | Hex Description Symbol
101 65 | Degree Brix °Brix 126 7E | Foot Pounds Force | ft Ib force
102 66 | Degrees Baume °BaumHv 127 | 7F | Kilo Watt KW

Heavy
103 67 Bg%{ees Baume °BaumLt 128 | 80 | Kilo Watt Hour KWh
104 68 Degrees API °API 129 81 | Horsepower HP
105 69 Per_cent Solids per %Sol/wt 130 82 Cubic Feet per #3/hr
Weight Hour
106 6A Percent Solids per %Sol/vol 131 83 Cgb|c Meters per m3/min
Volume Minute
Barrels per Second
107 6B | Degrees Balling °Ball 132 84 | (1 barrel =42 US bbl/s
gallons)
Barrels per Minute
108 6C | Proof per Volume proofivol 133 85 | (1 barrel =42 US bbl/min
gallons)
Barrels per Hour (1
109 6D | Proof per Mass proof/mass 134 86 | barrel =42 US bbl/hr
gallons)
Barrels per Day (1
110 6E | Bushels bush 135 87 | barrel =42 US bbl/day
gallons)
111 | 6F | Cubic Yards yd® 136 | 88 &J""S")O“S per Hour | v
112 70 | Cubic Feet ft3 137 | go | mperialGallons 1,y
per Second
113 71 | Cubic Inches in® 138 8A | Liters per Hour L/hr
114 72 | Inches per Second in/s 139 8B | Parts per Million ppm
115 73 | Inches per Minute in/min 140 8C I\Hﬂggf Calories per MCal/h
116 74 | Feet per Minute ft/min 141 | 8D '\H"ggf‘ Joule per MJ/h
117 75 Degrees per Second | °/s 142 8E B”t.'Sh Thermal BTU/h
Unit per Hour
118 76 | Revolutions per rev/s 143 | 8F | Degrees o
Second
119 77 | Revolutions per rpm 144 | 90 | Radian rad
Minute
120 78 | Meters per Hour m/hr 145 | 01 '(gghfFS) ofwater | 120 60°F
Normal Cubic Meters Microarams per
121 79 | per Hour "MKS m3hr 146 | 92 |\ grams p ug/L
" iter
System
Normal Liters per Micrograms per 3
122 A Hour "MKS System" L/hr 147 93 Cubic Meter ug/m
Standard Cubic Feet Percent
123 7B | per Minute "US ft3/min 148 94 : %consistency
o Consistency
System
124 7C Liquid Barrel (= 31.5 bblLiq 149 95 | Volume Percent volume %
US gallons)
125 7D | Ounce ounce 150 96 Percent Steam %StmQual

Quality
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Decimal | Hex Description Symbol Decimal | Hex Description Symbol
151 97 | Feet-Inch-1/16ths Ftin16 235 EB | gallons per day usg/d
152 | og | Cubic Feetper /1 236 | EC | hectoliters hL

Pound
153 99 | Picofarads pF 237 ED | megapascals MPa
- . inches of water at inH20 (4 °C
154 9A | Millimeters per Liter mL/L 238 EE 4°C (39.2 °F) or 39.2 °F)
microliters/ millimeters of water mmH20
155 9B | Microliters per Liter 239 EF o o (4°Cor
L at 4 °C (39.2 °F) R
39.2 °F)
156 9C | percent plato % plato
ercent lower % lower
157 op | Pereen explosion
explosion level |
evel
158 9E | mega calorie Mcal
159 9F | Kohms kohm
160 A0 | mega joule MJ
161 Al | british thermal unit BTU
162 A2 | normal cubic meter normal
cubic m
163 A3 | normal liter normal L
164 A4 | standard cubic feet ”O”T“a'
cubic ft
165 A5 | parts per billion parts/billion
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| Appendix4. Terminology

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

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

m 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.

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

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

m 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.

m 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.

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

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

analog-converted value.

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

m LSB (Least Significant Bit): It means the minimum valid bit. Even though it means the lowest-level bit in

digital code, in this instruction, it is used as the smallest unit that can be distinguished by A/D converter.

m Transmitter: A circuit to receive analog signals or data and convert them to forms that can be transmitted

via media (transmission).

m Linearity error: analog /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. I/O linearity
error is regarded as the declination between the agreeable-converted value and the actual-converted value

on the graph.
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Actual-converted value

-7 \ Agreeable-converted value

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

= 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.

= Resolution: the min. value recognizable by a measuring instrument, which is usually displayed in the
engineering unit (Imv) or the number of bits. In other words, 16383 types of output are available for 14
bits.

m 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.

m 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.

m 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.
m HART: HART stands for Highway Addressable Remote Transducer. HART field communication

protocol is a standard commonly used in the world and it is also an open communication technology

for smart process measurement. HART is a registered trademark of HART Communication Foundation.
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= HART Communication Foundation(HCF): HART Communication Foundation is an independent non-
profit organization to support application of HART technology throughout the world. Established in
1993, this organization manages HART protocol as its technical owners. Major measurement
manufacturers and users in the world support this foundation. Membership is open to any person who

is interested in HART technology.

m Universal Commands: Commands that allow the user to access essential and useful information for
operating general plants such as measuring machine’s manufacturer, model, tag, serial number, descriptor,

range limit, process variable. All of HART devices need to realize universal commands.

m Common Practice Commands: Commands to provide access to functions that can be performed on many

HART devices. All of HART devices do not provide all of common practice commands.

m Device specific commands: Command to provide access to functions that can be performed only on

specific HART devices.

m Monodrop: Only one field device is communicated while connected with only one transmission medium.
Field device’s HART Address is fixed to O.

m Multidrop: More than two field devices are connected with one transmission medium for communication. In
the Multidrop mode, up to 15 field devices can be connected with HART master. In this mode, analog signal
conversion is not supported. The master designates address between 0 through 15 to distinguish field
devices.

m Primary Variable: As the first value assigned to HART dynamic variables, it the most basic measuring value.

m Frequency Shift Keying(FSK): A communication method to determine and transmit digital signal 0 and 1 by

differentiating carrier wave’s frequency.
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(1) Dimensions of XGF-AC4H
(Unit : mm)
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Warranty and Environment Policy

Warranty

1. Warranty Period

The product you purchased will be guaranteed for 18 months from the date of manufacturing.

2. Scope of Warranty
Any trouble or defect occurring for the above-mentioned period will be partially replaced or repaired. However,

please note the following cases will be excluded from the scope of warranty.

(1) Any trouble attributable to unreasonable condition, environment or handling otherwise specified in the
manual,

(2) Any trouble attributable to others’ products,

(3) Ifthe product is modified or repaired in any other place not designated by the company,

(4) Due to unintended purposes

(5) Owing to the reasons unexpected at the level of the contemporary science and technology when delivered.

(6) Not attributable to the company; for instance, natural disasters or fire

3. Since the above warranty is limited to PLC unit only, make sure to use the product considering the safety for

system configuration or applications.

Environmental Policy

LSIS Co., Ltd supports and observes the environmental policy as below.

Environmental Management About Disposal

LSIS considers the environmental preservation LSIS PLC unit is designed to protect the

as the preferential management subject and environment. For the disposal, separate

every staff of LSIS use the reasonable aluminum, iron and synthetic resin(cover)
endeavors for the pleasurably environmental< 7from the product as they are reusable.

preservation of the earth.
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