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Safety Instruction

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

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

proper use the product.
» Instructions are divided into “Warning” and “Caution”, and the meaning of the terms is as follows.

This symbol indicates the user is expected risk of death or serious injury in case of

/N\Warning

incorrect handling

This symbol indicates the user is expected risk of injury or property damage only in
& Caution case of incorrect handling

Moreover, even classified events under its caution category may develop into serious accidents relying on
situations. Therefore we strongly advise users to observe all precautions properly just like warnings.

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

ABe careful! Electric shock may occur.

» The user's manual even after read shall be kept available and accessible to any user of the product.
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Safety Instruction

Safety Instructions for design process

7

/N Warning

» Please install a protection circuit on the exterior of PLC so that the whole system may
operate safely regardless of failures from external power or PLC. Any abnormal output or
operation from PLC may cause serious problems to safety in whole system.

- Install protection units on the exterior of PLC like an interlock circuit that deals with opposite
operations such as emergency stop, protection circuit, and forward/reverse rotation or install an
interlock circuit that deals with high/low limit under its position controls.

- If any system error (watch-dog timer error, module installation error, etc.) is detected during
CPU operation in PLC, all output signals are designed to be turned off and stopped for safety.
However, there are cases when output signals remain active due to device failures in Relay and
TR which can't be detected. Thus, you are recommended to install an addition circuit to monitor

the output status for those critical outputs which may cause significant problems.

» Never overload more than rated current of output module nor allow to have a short circuit.

Over current for a long period time may cause a fire.

» Never let the external power of the output circuit to be on earlier than PLC power, which may

cause accidents from abnormal output or operation.

» Please install interlock circuits in the sequence program for safe operations in the system
when exchange data with PLC or modify operation modes using a computer or other
external equipments Read specific instructions thoroughly when conducting control operations
with PLC.




Safety Instruction

Safety Instructions for design process
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/1\ Caution

» 1/0 signal or communication line shall be wired at least 100mm away from a high-voltage

cable or power line. Fail to follow this instruction may cause malfunctions from noise

Safety Instructions on installation process

7

/\ 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 may be caused.

» Before install or remove the module, be sure PLC power is off. If not, electric shock or damage

on the product may be caused.

» Be sure that every module is securely attached after adding a module or an extension

connector. If the product is installed loosely or incorrectly, abnormal operation, error or dropping
may be caused. In addition, contact failures under poor cable installation will be causing

malfunctions as well.

» Be sure that screws get tighten securely under vibrating environments. Fail to do so will put

the product under direct vibrations which will cause electric shock, fire and abnormal operation.

» Do not come in contact with conducting parts in each module, which may cause electric

shock, malfunctions or abnormal operation.




Safety Instruction

Safety Instructions for wiring process
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/™ Warning

» Prior to wiring works, make sure that every power is turned off. If not, electric shock or damage

on the product may be caused.

» After wiring process is done, make sure that terminal covers are installed properly before its

use. Fall to install the cover may cause electric shocks.

. _J

a )

/N\ Caution

» Check rated voltages and terminal arrangements in each product prior to its wiring process.
Applying incorrect voltages other than rated voltages and misarrangement among terminals may

cause fire or malfunctions.

» Secure terminal screws tightly applying with specified torque. If the screws get loose, short circult,
fire or abnormal operation may be caused. Securing screws too tightly will cause damages to the

module or malfunctions, short circuit, and dropping.

» Be sure to earth to the ground using Class 3 wires for PE terminals which is exclusively used

for PLC. If the terminals not grounded correctly, abnormal operation or electric shock may be caused.

» Don't let any foreign materials such as wiring waste inside the module while wiring, which may

cause fire, damage on the product or abnormal operation.

» Make sure that pressed terminals get tighten following the specified torque. External

connector type shall be pressed or soldered using proper equipments.




Safety Instruction

Safety Instructions for test-operation and maintenance

/™\Warning

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

Prior to cleaning or tightening the terminal screws, let all the external power off including PLC

power. If not, electric shock or abnormal operation may occur.

Don't let the battery recharged, disassembled, heated, short or soldered. Heat, explosion or

ignition may cause injuries or fire.

/N\ Caution

Do not make modifications or disassemble each 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 equipment such as walkie-talkie or cell phones at least 30cm away from

PLC. If not, abnormal operation may be caused.

When making a modification on programs or using run to modify functions under PLC
operations, read and comprehend all contents in the manual fully. Mismanagement will cause

damages to products and accidents.

Avoid any physical impact to the battery and prevent it from dropping as well. Damages to
battery may cause leakage from its fluid. When battery was dropped or exposed under strong impact,
never reuse the battery again. Moreover skilled workers are needed when exchanging batteries.




Safety Instruction

Safety Instructions for waste disposal

7

/\ Caution

\

» Product or battery waste shall be processed as industrial waste. The waste may discharge toxic

materials or explode itself.
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Chapter 1 Introduction

Chapter 1 Introduction

This instruction describes the dimension, handling and programming methods of HART analog output module
(XGF-AC4H) that can be used by combining with XGK/I/R PLC Series CPU module. Hereinafter, XGF-DC4H
is referred to HART analog output module.

This module is used to convert the digital value of signed 16-bit binary data (data: 14 bits) specified in PLC
CPU to analog signal (current output) and supports HART (Highway Addressable Remote Transducer)
protocol used in many process field devices.

1.1 Characteristics

(1) It supports HART protocol
In the output 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)

(2) High resolution of 1/16000
Through the digital value resolution of 1/16000, high resolution of analog value can be obtained.

(3) High accuracy
High accuracy of +0.1% or less (when ambient temperature is 25°C)

(4) Various output ranges available
4~20mA, 0~20mA

(5) Output limit setting is available.
The range of digital input value can be limited.

(6) Rate control setting is available.
The rate or digital input value can be set.

(7) Various formats of digital input data provided.
4 formats of digital input data are available as specified below.
(8) Unsigned Value: 0 ~ 16000
(b) Signed Value: -8000 ~ 8000
(c) Precise Value: Refer to Chapter 2.2 Display based on analog input range.
(d) Percentile Value: 0 ~ 10000



Chapter 1 Introduction

| 1.2 Asset Management Software

The HART analog module can be used with Asset Management Software such as Pepal and Fuchs'
PACTware software or Honeywell's Field Device Manager software as shown below.

Asset Management Software

Ethernet Network




Chapter 2 Specifications

Chapter 2 Specifications

2.1 General Specifications

General specifications of XGK/I/R series are as specified below.

No. Item Specifications spelcq:?fliiﬁ(ijons
Ambient
L temperature 0~55°C j
2 teitp?é?gtire —25~+10°C )
ﬁ\lznrr?ilgi?; 5 ~ 95%RH (Non-condensing) -
4 | Storage humidity 5 ~ 95%RH (Non-condensing) -
Occasional vibration - -
Frequency Acceleration Amplitude How many times
5<f<84Hz - 3.5mm
5 Vibration 8.4 <f<150Hz 9.8 mk (1G) - .
resistance For continuous vibration 10 tmes each IEC61131-2
directions
Frequency Acceleration Amplitude (X, Y and 2)
5<f<84Hz - 1.75mm
8.4 <f<150Hz 4.9mg (0.5G) -
e Peak acceleration: 147 m/s?(15G)
6 |Shock resistancele Duration: 11ms IEC61131-2
e Half-sine, 3 times each direction per each axis
Square wave AC: + 1,500V LS ELECTRIC
Impulse noise DC: + 900V standard
Electrostatic . . |IEC 61131-2,
discharge Voltage : 4kV (contact discharging) IEC 61000-4-2
. . Radiated
7 | Noise resistance electromagnetic 80 ~ 1,000 MHz, 10V/m IIIEIECC$611010301_-42_,3
field noise
Fast transient | Segment Povr‘r']ec: di‘fgply 2'3:?!@';?:123;:?::/60#;2? IEC 61131-2,
/bust noise |IEC 61000-4-4
Voltage 2kV 1kV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Up to 2,000 ms -
10 | Pollution degree Less than equal to 2 -
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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2.2 Performance Specifications

Performance specifications of HART analog output module are as specified in table below.

Item

Specification

Analog output

DC 4 ~ 20 mA
DCO0O~20mA
(Load resistance: 600Q or less)

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

Digital input

Digital inpuf\nalog outett oAt U= it
Unsigned Value 0 ~ 16000
Signed Value -8000 ~ 8000
Precise Value 4000 ~ 20000 | 0 ~ 20000
Percentile Value 0 ~ 10000

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

Maximum resolution

1/16000 (for respective output ranges)

4~20 mA 1.0 ©A

0~20 mA 1.25 uA

Accuracy

+0.1% or less (when ambient temperature is 25T)

+0.3% or less (when ambient temperature is 0°C ~ 557C)

Maximum conversion

100 ms/4 channels

speed
Absolute maximum DC 24 mA
output
Number of output 4 channels/1 module
channels

Isolation method

Photo-coupler isolation between input terminal and PLC power
(no isolation between channels)

Terminal connected

18-point terminal

1/0 points occupied

Fixed type: 64 points, Non fixed type: 16 points

HART communication
method

Monopoly only
Primary master only

Current consumption

Internal DC5V : 200 mA

External DC24V : 220 mA

Weight (g)

150g

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

(2) Offset Value: Digital input value of which analog output value becomes 4 mA when you set
analog output range as 4 ~ 20 mA,

(3) Gain Value: Digital input value of which analog output value becomes 20 MA when you set
analog output range as 4 ~ 20 mA,

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

2-2
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2.3 Respective Designations and Functions

Respective designations of the parts are as described below.

—
XGF-DC4H

RUN < @

@ ———» aw

(=3 5}

“TO

NTO

[P

@I

T 17
E 8 @
42l -

0-20ma,
DCeH

No. Description

@ | RUNLED

Displays the operation status of XGF-DC4H module

* On: Operation normal
* Flickering: Error occurs (Refer to 7.1 for more details)
e Off: DC 5V disconnected, XGF-DC4H module error

@ |ALMLED

Displays the warning status of XGF-DC4H module

* Flickering: Error occurs (Control of change rate, limitation of output setting)
* Off: Operation normal

® Analog Terminal

Analog terminal, whose respective channels can be connected with external devices

@ Power Terminal

Supply terminal of external power DC24V (No.17~18)
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2.4 Basic Characteristics of HART Analog Module

2.4.1 Summary

HART analog output module is a product that can use HART communication along with analog
conversion. HART analog output 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 output 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 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 output 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.

s ——
1520 MR s o o — L .
z Analog 4-20mA
¥G-5000 Parameter HART Transmitter

HART DIGITAL DATA

Analog 4-20mA I

| J
HEF-ACAH KGF-0C4H ‘i‘

HA&RT DEYICE

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.

2-4
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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 into digital signal on each device.

e :\

! :Illlnlll |I |I .
ARV

i
: '| I ' | II |I | ".|
1]

A '--DSn‘LA-E ----- sf-'r--u---h-- !
1200 Hz!2200 Hz' /

20mA — \ " / .

Analog . AR
signal B ﬂwﬁﬂﬂ-wu‘#’% )
T
P A
K C: Command(K)
AmA — R : Response(A)
0 T -

Time

(2) Kind and Configuration of HART Commands

Kinds of HART commands are described. HART analog output module transmits HART commands
to HART field device and HART field device transmits responses to the commands to HART analog
output 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
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(3) Commands supported on HART analog output module
Commands supported on HART analog output module are described in the following.

[Table 2.4] Commands supported on HART analog input module

Command Function
0 Read Manufacturer ID and Manufacturer device code
1 Read Primary variable(PV) value and Unit
2 Read percentage of current and range
Universal 3 Regd current_and 4 kinds of variabl_e values _
Command (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 I/O Conversion

Characteristics of I/O conversion are displayed in a straight line with the inclination as shown below
when converting digital signal specified in PLC to analog signal (current).

Input formats of digital data are classified into Unsigned Value, Signed Value, Precise Value and
Percentile Value, and 1/0 conversion characteristics for respective digital input ranges are as described
below.

2.5.1 Characteristic of current output

Current output range can be selected through user program or special module parameters setting for
respective channels.

20,192 20,24
Foma | 2oma |
= 16mA [ 15ma F-—-—--
D
S
O
=
) 12ma | 10ma F-—-—-—
=] i
o) i
= |
g !
= ama | smal 1
! |
| |
i A Oma| . _l
3,080 | | ;
H ! i i H
132 4000 ao0n 12000 16000 15191
~EH192 _gnpp -4000 0 4000 gonon  H191
Digital Input Value 3805 4000 8000 12000 16000 20000 20192
-1z0 2500 5000 7500 1000Q 10114
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(1) If the range is 4~20MA
» On the XG5000 menu [I/O Parameters Setting], set [Output range] to “4 ~ 20 mA”.

XGF-DCAH (HART, 4-CH)

HGF-DC4H [HART, 4-CH)
Parameter CHO | CHI CH2Z EE
[] ©hannel status Disahle Disahle Disahle Disahle
[] output range 4~20md  w|  4-20mA 4-20mA 4-20ms J
Input type 0~16000 0~16000 0~16000 0~16000
[ CH. Qutput type Formerwvalue | Formervalue | Formervaluge | Formervalue
[] Rate contral Disahle Disahle Disahle Disahle
Increase limit value ] ] a a
Decrease limitvalue a a a a
[] output limit Dizahle Dizahle Dizahle Dizahle
High limit value 16000 16000 16000 16000
Loty limit value 1] 1] 1} 1}
[] HART Disahle Disahle Disahle Disahle
[ 0K ] [ Cancel
. Analog Current Output i
Digital Input Ig/laxu:nqm
3.808 4 8 12 16 20 20.192 esolution
Unsigned value -192 0 4000 8000 12000 16000 16191
Signed value -8192 -8000 -4000 0 4000 8000 8191 1.0 KA
Precise value 3808 4000 8000 12000 16000 20000 20192
Percentile value -120 0 2500 5000 7500 10000 10119 1.6 /A

% In the case of 4~20 mA current output, analog current output for digital value of “1” is equivalent to 1.0 #A.

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

XGF-DCAH (HART, 4-CH)

#GF-DC4H [HART. 4-CH)
Parameter CHO CH1 CH2 CH3 |
[] Channel status Cizsable Cizsable Disable Disable
Cutput range 0-20mA  » 0-~20rm4 0-~20rmA [1~20mA
Ingput tepe 0~16000 0~16000 0~16000 0~16000
[ ©H. Output type Farmervalue @ Formervalue @ Formerwalue @ Formervwalue
[] Rate contral Cisable Cisable Disable Disable
Increase limitvalue 0 0 i} i}
Decrease limitvalue 1] 1] a a
[] output limit Dizahle Dizahle Disahle Disahle
High limit value 16000 16000 16000 16000
Low limit value 0 0 i} i}
[] HART Disable Disable Disable Disable
QK. ] ’ Cancel
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St Lo Analog Current Output Maximum
- 0 5 10 15 20 20.24 | Resolution
Unsigned value 0 0 4000 8000 12000 16000 16191 1.25 4
Signed value 0 -8000 -4000 0 4000 8000 8191 '
Precise value 0 0 5000 10000 15000 20000 20192 1.0 /A
Percentile value 0 0 2500 5000 7500 10000 10119 2.0 LA

% In the case of 0~20 MA current output, analog current output for digital value of “1” is equivalent to 1.25
LA,

2.5.2 Accuracy

Although the output range is changed, the accuracy for the analog output value does not change.
Fig. 2.1 shows the accuracy change range at the ambient temperature of 25 + 5 C. The analog
output range is set between 4 to 20 mA and an unsigned integer is selected for the input type.
(#0.1% at25+5 T, +0.3% at0~55 T)

20,016 - - - -
20 mA

19,984 - - ——

anjeA indinp bBojeuy

Q 16000
Digital Input Value

[Fig 2.1] Accuracy
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2.6 Functions of Analog Output Module

2.6.1 Output status setting
In case of CPU module’s stop or abnormal status, set analog output status.

(1) Function description
If any error occurs on the module’s Initialize or PLC system, this function is used to output HART
analog output module’s output current with the designated value.

(2) Setting kind
Each channel's output status can be set one among Previous Value, Minimum, Median and
Maximum.
(a) Previous Value: Retain the last output that runs normally.
(b) Minimum: Minimum value output for each output range
(c) Median: Median output for each output range
(d) Maximum: Maximum output for each output range

(3) Setting example
If any error occurs on the system when output range is set to 4 ~ 20 A and analog output value of
10 mA is outputted, analog output status will work as following:
(a) Previous Value: Retain 10 mMA output-the previous output
(b) Minimum: 4 mA output-the minimum value of the relevant range
(c) Median: 12 mA output-the median of the relevant range
(d) Maximum: 20 mMA output-the maximum value of the relevant range

(4) Analog output value of each operation mode

(&) Normal Mode

Channel
CPU status Output Status RuN Stop Remarks
Enabled Digital Input Value 0V or 0 mA . .
RUN _ _ 0 : previous value kept
Disabled As specified Setting OV or 0 mA 1 : minimum value
outpL_Jt type _ output
Enabled As specified Setting OV or 0 mA 2 : middle value output
STOP output type 3 : maximum value
Disabled As specified Setting OV or 0 mA output
output type
(b) Test Mode
Channel
CPU status Output Status RUN Stop Remarks
Enabled Digital Input Value OV or 0 mA 0 previous value kept
sSTOP 1: minimum output
Disabled As specified Setting OV or 0 mA 2 : middle output
output type 3 : maximum output

% Test Mode is available only when CPU is in STOP status.
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(c) If any isolated DA module error occurs

Channel
CPU status Output Status Remarks
Run Stop
Enabled Notel) 0V or 0 mA
RUN — -
Disabled As specified Setting OV or 0 mA .
output type 0 : previous value kept
Enabled As specified Setting OV or 0 mA 1 minimum output
STOP output type 2 : middle output
Disabled As specified Setting OV or 0 mA 3 : maximum output
output type
When Power is on /H/W error 0V or 0 mA

Notel) Output value setting error: upper limit or lower limit, Parameter setting error: as specified CH output type

(d) If any CPU error occurs

Channel
CPU status Output Status Remarks
Run Stop
Enabled
ERROR OV or O mA
Disabled
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2.6.2 Output limit setting

Output limit function limits the High/Low output limit for digital input value which is defined by user.
When the Output limit function is set, if the setting value of High limit value is more than digital input
value which is defined by user, analog output value is High limit value. And, if the digital input value
which is defined by user is smaller than Low limit value, analog output value is Low limit value.

(1) Output limit: Disable/Enable
(2) High limit value: -192~16191 (Actual range is from Low limit value to 16191.)
(3) Low limit value: -192~16191 (Actual range is from -192 to Low limit value.)

(4) /O parameter setting is as shown below.

(a) Set the Output limit to Enable.
XGF-DCAH (HART, 4-CH)

HGF-DCAH [HART, 4-CH)
Parameter CHDO CH1 CH 2 CH 3 |
[ ©hannel status Disable Disable Disable Disable
[] Output range 4~20maA 4~20rma 4~20mA 4~20mA
Input type 0-16000 0-16000 0~16000 0-16000
[] cH. output type Faormerwvalue - Farmerwalue @ Formervalue - Farmervalue
[] Rate contral Disakle Disable Disatile Disable
Increase limitwalue a 0 ] 0
Decrease limitvalue 1] 1] 1] 1]
] Sutput limit Dizahle L Dizahle Dizahle Dizahle
High limit value 16000 16000 16000
Low limit value 0 0 1]
] HART Disable Disable Disable Disable
QK ] [ Cancel ]

(b) Set the High limit value.

XGF-DCAH (HART, 4-CH)

HGF-DC4H [HART. 4-CH)
Parameter CHOD CHA1 CHZ CH3 |
[] channel status Dizahle Dizahle Disahle Dizahle
] cutput range 4~20maA 4~20mA 4~20mA 4~20maA
Input type 0~16000 0-~16000 0~16000 0~16000
[] cH. Cutput type Formervalue - Formerwalue @ Formervalue - Formervalue
] Rate contral Dizahle Dizahle Dizahle Dizahle
Increase limitvalue 1] 1] 1] 1]
Decrease limit value 1] 1] 1] 1]
] Sutput limit Enable Dizahle Dizahle Dizahle
High limit value 14000 | 16000 16000 16000
Lowe lirnit value a 1] 0 1]
] HART Disable Disable Disable Disable
0~16191 ok | [ Cancel
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(c) Set the Low limit value.
XGF-DCAH (HART, 4-CH)

HGF-DC4H [HART, 4-CH]
Parameter CHAO CH1 CH 2 CH 3 |
[] Channel status Disable Disable Disable Disable
[] cutput range 4~20mA, 4~20maA 4~20mA 4~20mA,
Input type 0~16000 0-~16000 0~16000 0~16000
[ ¢H. Qutput type Formervalue | Formervalue @ Formerwvalue | Formervalue
] Rate caontral Dizahle Dizahle Dizahle Dizahle
Increase limitvalue ] 0 a ]
Decrease limit value ] 0 a ]
[ output limit Enahle Disable Disakle Disable
High limit value 14000 16000 16000 16000
Loy lirnit value 200 0 a ]
[] HART Disable Disable Disable Disable
15214000 | ok | [ cCancel |

(d) Analog output value is as shown below when set the Output limit.

Digital input value

—— Digital input value
== Analog output value

High limit value

Low limit value

High limit value 4

Low limit value

Low limit value

cancel
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2.6.3 Rate control setting

Rate control specifies the increase/decrease rate of analog output value for digital input value which is
defined by user.

(1) Rate control: Disable/Enable

(2) Increase limit value: 0~16000

(3) Decrease limit value: 0~16000

(4) /0O parameter setting is as shown below.

(a) Set the Rate control setting
XGF-DCA4H (HART, 4-CH)

to Enable.

HGF-DC4H [HART, 4-CH]
Parameter CHO CH1 CHZ CH3 |
[] Channel status Disable Disable Disakle Disable
[] output range 4~20mA 4~20rma 4~20mA 4~20mA
Input type 0~16000 0-16000 0~16000 0~16000
[] CH. Output type Farmerwvalue = Formerwalue @ Farmervalue @ Farmerwvalue
[] Rate cantral Dizahle W Disable Disakle Dizable
Increase limitvalue 1] a 0
Decrease limit value 1] a0 0
[ output limit Disable Disable Disakle Disable
High limit value 16000 16000 16000 16000
Lowe lirnit value 0 1] a0 0
[T HART Disable Disable Disakle Disable
0k ] [ Cancel ]

(b) Set the Increase limit value.
XGF-DCAH (HART. 4-CH)

¥GF-DC4H [HART. 4-CH)
Parametar CHO CH1 CHZ2 CH3 |
] channel status Dizahle Dizahle Dizahle Dizsahle
[] output range 4~20mA 4~20m#A 4~20maA 4~20m#A
Input type 0~16000 0~16000 0~16000 0~16000
] CH. Qutput type Farmerwvalue @ Farmerwalue | Formerwvalue @ Formerwvalue
[] Rate contral Enable Disahle Disahle Disahle
Increase limitvalue 2000 ] ] ]
Decrease limitvalue 0 0 0 0
] ©utput limit Dizahle Dizahle Dizahle Dizsahle
High limit value 16000 16000 16000 16000
Loy limit value 1] 1] 1] 1]
] HART Disahle Disahle Disahle Disahle
0~16000 ok | | Cancsl
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(c) Set the Decrease limit value.

XGF-DCAH (HART, 4-CH)

®GF-DC4H [HART, 4-CH)
Parameter CHO CHA1 CH2 CH3
] Channel status Disahle Disahle Dizahle Dizahle
] Sutput range 4~20mA 4~20mA 4~20mA 4~20mA
Input type 0~16000 0~16000 0-16000 0-16000
[] cH. Output type Formerwalue © Farmerwalue - Formerwalue @ Farmervalue
[ Rate cantral Enable Disahle Dizahle Dizahle
Increase limitvalue 2000 0 1] 1]
Decrease limitvalue 2000 | 0 0 0
[] output limit Disahble Disahble Disable Disable
Hiagh lirmit value 16000 16000 16000 16000
Low limit value 1] 0 1] 1]
[] HART Dizsahle Dizahle Dizahle Dizahle
0~16000 | ok | [ Cancel

(d) Analog output value is as shown below when set the rate control

Ex.) Increase limit value: 2000
Decrease limit value: 2000

Digital input value

10000

— Digital input value
== Analog output value

8000

&000

4000

2000

10 20 30

40 B0 B0

Time (ms)

080 90 100
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Chapter 3 Installation and Wiring

3.1 Installation

3.1.1 Installation environment

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

(1) Environmental conditions
- To be installed on the control panel waterproof and dustproof.

- No continuous impact or vibration shall be expected.

- Not to be exposed to the direct sunlight.

- No dew shall be caused by rapid temperature change.
- Ambient temperature shall be kept 0-55C.

(2) Installation
- No wiring waste is allowed inside PLC when wiring or drilling screw holes.

- To be installed on a good location to work on.
- Don't let it installed on the same panel as a high-voltage device is on.
- Let it kept at least 50mm away from duct or near-by module.

- To be grounded in an agreeable place free from noise.

3.1.2 Precautions for handling

Precautions for handling XGF-DC4H module are as described below from the opening to the
installation.

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

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

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

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

(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 output 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) Use a cable for external output sign of XGF-DC4H module separate from the alternating current so
to be free from surge or inductive noise produced from the alternating current side.

(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 (0.3mm),

(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 before external power is supplied to 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

Channel | Polarity | Terminal no.
+ 1
CHO - 2 Current output
" 3 CHO+
e - 4 + \L/‘ I
CH2 + 5 CHO-
- 6 —
+ 7
CH3 . 8
NC 9
NC 10
NC 11
NC 12
) NC 13
NC 14
NC 15
NC 16
NC 17
NC 18
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XGF-DC4H
D/IA —
Conversion
Circuit
D/IA
Conversion
Circuit
D/IA
Conversion
Circuit
— DC/DC c DA
Conversion ogyersitlon 1
r Circuit reu ?

* 1 : Use a 2-core twisted shielded wire.

(1) In current output, there will be no accuracy tolerance caused by cable length and internal

17 |G DC +24V
18 |Quum——DC 0V

Motor Driver etc.

Less than
600Q

Motor Driver etc.

Less than
600Q

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

3.2.3 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
1,200 100 m 100 m 100 m 100 m 100 m 100 m 100 m 100 m
750 100 m 100 m 100 m 100 m 100 m 100 m 100 m 100 m
Cable 450 300 m 300 m 300 m 300 m 300 m 300 m 300 m 300 m
Capacitance 300 600 m 300 m 300 m 300 m 300 m 300 m 300 m 300 m
(PF/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

Start

A 4

Install D/A conversion module the slot.

A 4

Connect D/A conversion module with the external device.

Will you specify operation
parameters through [I/O

Parameter Setting]?

l YES NO

Specify operation parameters through

[I/O Parameter Setting]

|

Prepare PLC program

l

END

A

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

4.2.1 Setting items
Analog output module is used to execute parameters setting and monitoring/test function of the
applicable module through XG5000 menu or tool bar, or read/write the data of internal memory by
means of the scan program.
For the user’'s convenience with Analog output module, XG5000 provides GUI (Graphical User
Interface) for parameters setting of Analog output module. Setting is available through [I/O parameters]

on the XG5000 project window.

ltem Details

(1) Specify the following setting items necessary for the module operation.

- Channel Enable/Disable
- Analog output current range
- Input data type
- Channel output type
- Rate control
- Increase/Decrease limit value
[I/O parameters] - Output limit

- High/Low limit value

HART communication Enable/Disable

(2 The data specified by user through XG5000 will be saved on module when

[Special Module Parameters] are downloaded. In other words, the point of
time when [Special Module Parameters] are saved on module has nothing
to do with PLC CPU'’s status Enable or Disable.

Function of [I/O Parameters]

4.2.2 How to use [I/O parameters]

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

éErDject Edit Find/Feplace Yiew Online

=EEdS 5% BE

%, |4.F 4k HFF ApE —
E F3 F4 =F1 =F2 F5 FB SFS SFS FB F1'1
Praject \Windaow - %

Iterns
o & DCAH -
=@ MewPLC{XGK-CPUH-Offline
©9 Wariable/Comment
=-[#@ Parameter
Basic Parametar
& 1/0 Parameter
= Scan Program
MNewProgram




Chapter 4 Operation Procedures and Monitoring

(3) Onthe 'I/O Parameter Setting’ screen, find and click the slot of the base module is installed on.

/0 Parameter Seiting - Yariable allocation @g|

All Baze l Set Baze l

=-ffD Base 00 : Default A || | Slat Module | Comment | InputFiter | Emergency Du Allocation

= 00 : Default

= 01 Default

= 02 : Default

== 03 Default

= 04 : Default

== 05 : Default

== U6 : Default

== 07 Default

= 08 : Default

= 19 Default

==z 10 Default

=z 11 ¢ Default
+-f3 Base 01 : Default
+-f3 Base 02 : Default
+ 0 Base 03 : Default
< >

I

[ Current Consurmption ] [Deleteﬁasel [Basegetting” Delets Al l [ Prirt T] I QK ][ Cancel l

(4) Click the arrow button on the screen above to display the screen where an applicable module can

be selected. Search for the applicable module to select.

i 2 x|

All Baze ] Set Baze l

=0 Base 00 : Default A Slat Module Comment Input Filker [ Emergency Out Allocation |
== 00 Default i)
= 01 : Default EB
= 02 Default |
== 03 Default Y
= 04 : Default
o 5 : Defau : |
== U6 : Default R ] D|g|t§IMOduIe LIS.l A
o= 07 Default |6 B @, Special Module List
== 08 Default 7 + a Analog Input Madule
== 1 Default 8 = ﬁ Analog Output Module
o= 10 Default = B ®GF-DWV44 [Volage, 4-CH)
= 111 Default B B =GF-Dvas [Woltage, 8-CH)

= Baze 01 : Default L B XGFDC4A [Curent, 4-CH)

% {9 Base 02 : Default |11 B ®GFDCAA [Curent, 8-CH)

+ {3 Base 03 : Default @ HGEF-DW4S [1solated, 4-CH)

= ST H #GF-DC4S [lzolated, 4-CH)
= 2 [F§ <GF-DC4H [HART, 4-CH)
+ a High Speed Counter Module
- #-f Positioning Module -
[w] #-F Motion Module Frint ¥ ] ’ 0K ] ’ Cancel
A Temn Meazining Madule
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(5) A screen will be displayed for you to specify parameters for respective channels as shown below.
Click a desired item to display parameters to set for respective items.

Double-click the applicable slot selected for parameters setting or click [Details].

/0 Parameter Setting - ¥ariable allocation

All Base l Set Baze l

=-f3 Base 00 : Default -
» Default
: Default
i Default
' Default
" XGF-DCAH (
: Default
i Default
' Default
» Default
: Default
' Default
=z 11 Default
{7 Base 01 : Default
7 Base 02 : Default
{3 Base 03 : Default o
£ >

Modula

Comment Input Filker | Emeraency Out Allacation

WGF DCAH (HART, 4CH) ]

~ POO0O4F

= - - oy
Slw|m| oo E ] o\g

—
g

Current Consumption ] [ Delete Slat ] [Deleteﬁase] [Baseﬁetting] [ Dielete Al ] [ Dietails ] [ Print ¥ ] [ QK ] [ Cancel

(8) Channels: Select Disable or Enable.

XGF-DCAH (HART, 4-CH)

HGF-DCAH HART. 4-CH)

Parameter

[] Channel status

[] output range

Input type

[ CH. Qutput type

[] Rate contral

Increase limitvalue

Decrease limitvalue

1 Qutput limit

High limit value

Low limit value

O HART

CHO CH 1 CH2 cHa |
Disable v Disahle Disahle Disahle
4-20mA 4-20mA 4-20mA
Enable 0-16000 0-16000 0-16000
Formervalue  Formervalue  Formerwvalue  Formervalue
Dizahle Dizahle Dizahle Dizahle

1] 1] 1] 1]

1] 1] 1] 1]
Dizahle Dizahle Dizahle Dizahle
16000 16000 16000 16000

1] 1] 1] 1]
Disable Disable Disable Disable

Ok ] [ Camncel
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(b) Analog output range: Select the range of analog output voltage as desired. XGF-DC4H module

provides 2 current output ranges.

RGF-DCAH (HART, 4-CH)

XGF-DC4H (HART, 4-CH)
FParameter CHO CHA1 CH2 CH3 |
[1 Channel status Disahle Digable Disahle Digable
[ output range 4-20maA v 4-20maA 4-20maA 4-20m#
Input type 0~16000 0~16000 0~16000
[ CH. Cutput type 0~20mA Formervalue © Formervalue = Formervalue
[] Rate contral Disahle Digable Disahle Digable
Increase limitvalue 1] 1] 1} 1]
Decrease limitvalue a a 1} a
[ Cutput limit Disahle Disahle Disahle Disable
High limit value 16000 16000 16000 16000
Loy lirmit value 1] 1] 1} 1]
[ HART Disahle Dizahle Disahle Dizable
Ok ] [ Cancel

(©)

Input data type: Select the format of input data. 4 formats are available in total.

XGF-DCAH (HART, 4-CH)

(d) Setting output type: Select the type of output status. 4 ranges are available in total.

XGE-DCAH (HART, 4-CH)

®GF-DC4H [HART, 4-CH)
Parameter CHO CH1 CHZ CH3 |
[ Channel status Disahle Disahle Dizable Dizable
[ output range 4~20rmA 4~20maA 4-20mA 4-~20maA
Input type 0~16000 0~16000 0~16000 0~16000
[ CH. Cutput type Farmervalue = Formerwalue = Formervalue
[ Rate contral -8000-~2000 Disable Disahle Disahle
Increase I|.m|FvaIue 32103033(0‘;? 1] 1] 1]
Decrease limitvalue 1] 1] 1]
[ Output limit Disahle Disahle Digable Digable
High limit value 16000 16000 16000 16000
Low limit value 1} 1] 1] 1]
1 HART Disahle Disahle Digable Digable
ak. ] [ Cancel ]

HGF-DC4H HART, 4-CH)

Parameter CHO CH1 CH2 CH3
[ channel status Disahle Disahble Disahle Dizahle
[ output range 42 0ma 4~20ma 4~20mA 4~20ma
Inputtype 0~16000 0~16000 0~16000 0~16000
[ CH. Qutput type Formerwvalu » | Formerwalue @ Formervalue @ Formerwalue
[ Rate contral Disable Disahle Digahle
Increase limit value Mir value il 0 il
Decrease limitvalue hid value a 1} a
— hlax walue . . .
[ Qutput limit Dizable Disahle Disahle
High limit value 16000 16000 16000 16000
Law limit value 1} 1] 1} 1]
[ HART Disable Disable Disahle Disahle
ak. ] [ Cancel
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(e) Rate control: Select Disable or Enable

(f)

XGE-DCAH (HART, 4-CH)

AEF-DCAH [HART. 4-CH)

Parameter CHO CH1 CH2 CH3 |
[] channel status Digahle Disahle Disahle Disahle
[ output range 4~20mA 4~20mA 4~20mA 4~20mA
Inputtype 0-~16000 0~16000 0~16000 0-16000
[ ¢H. Output type Formerwvalue @ Formervalue @ Formerwalue © Formervalue
[] Rate cantrol Disable L Disahle Disahle Disable
Increase limit value 1} 1] 1]
Decrease limitvalue  |Enable 0 0 0
[ output limit Disahle Disahle Disahle Disahle
High limit value 16000 16000 16000 16000
Low limitvalue 1] 0 1] 1]
[ HART Digable Digahle Disahle Disahle
Ok ] [ Cancel

Increase/Decrease limit value: The setting range is from 0 to 16000.

XGE-DCAH (HART, 4-CH)

HGF-DC4H HART, 4-CH)
Parameter CHOD CH1 CH2 CH3 |
[ channel status Disable Disable Disahle Digahle
[ output range 42 0ma 4~20ma 4~20mA 4~20ma
Inputtype 0~16000 0~16000 0~16000 0~16000
[ CH. Qutput type Formerwalue @ Formerwalue - Formerwalue @ Formerwvalue
[ Rate contral Enahle Disable Disahle Digahle
Increase limit value 2000 | 0 0 0
Decrease limitvalue 1} a 1} a
[ Qutput limit Disable Dizable Disahle Disahle
High limit value 16000 16000 16000 16000
Law limit value 1} 1] 1} 1]
[ HART Disable Disable Disahle Digahle
016000 ok | [ Cancel

)

(g) Output limit setting: Select Disable or Enable.

XGE-DCAH (HART, 4

AGEF-DC4H [HART, 4-CH)

Parameter CHO CH1 CHZ CH3 |
[] channel status Dizakle Disahle Disahle Disahle
[ Qutput range 4-20ma 4-20maA 4~20maA 4-20mA
Input type 0~16000 0~16000 0~16000 0~16000
[ CH. Qutput type Formervalue @ Farmervalue @ Formerwalue @ Formervalue
[] Rate control Disahle Disahle Dizahle Disahle
Increase limit value 1] 1} 1] 1]
Decrease limitvalue 1] 1} 1] 1]
[ output limit Disahle ~ Disahle Disahle Disahle
High limitvalue 16000 16000 16000
Low limitvalue | | 0 ] ]
[ HART | Dizakle Disahle Disahle Disahle
ak. ] [ Cancel
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(h) High/Low limit value: The setting range is from -192 to 16191.

XGE-DCAH (HART, 4-CH)

() HART: Select

XGF-DC4H [HART. 4-CH)
Parameter CHO CH1 CH2 CH3 |
[] channel status Digahle Disahle Disahle Disahle
[ output range 4~20mA 4~20mA 4~20mA 4~20mA
Inputtype 0-~16000 0~16000 0~16000 0-16000
[ ¢H. Output type Formerwvalue @ Formervalue @ Formerwalue © Formervalue
[] Rate cantrol Disahle Disahle Disahle Disahle
Increase limit value 1] 1} 1] 1]
Decrease limit value 1] 0 1] 1]
[ output limit Enahle Disahle Disahle Disahle
High limit value 14000 | 16000 16000 16000
Low limitvalue 0 0 1] 1]
[ HART Digable Digahle Disahle Disahle
0~16191 ok ] [ Cancel |

HGF-DCAH (HART. 4-CH)

Enable or Disable

XGE-DCAH (HART, 4-CH)

Parameter CHOD CH1 CHZ CH3 |
[ channel status Disable Disahle Disahle Disahle
[ output range 4~20maA 4-20mA 4~20mA 4~20ma
Inputtype 0~16000 0~16000 0~16000 0~16000
[ cH. Qutput type Formerwalue @ Formerwvalue @ Formerwalue @ Formervalue
[ Rate control Disable Disahle Disahle Disahle
Increase limit value 1] 1} 1] 1]
Decrease limit value a 1} a a
[ Qutput limit Disable Disahle Disahle Disahle
High limit value 16000 16000 16000 16000
Lo limit value 1] 1} 1] 1]
[ HART Disable v Disahle Disahle Disable
oK. ] [ Cancel

(6) Specify parameters as necessary. After setting, click [OK].
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(7) Default of parameters setting

Parameter Setting Iltem Default
Channel status Disable/Enable Disable
Output range 4~20 mA/0~20 mA 4~20 mA
0~16000/-8000~8000/
Input type 4000~20000/0~10000% 0~16000
(Changed based on the output range)
Ch. Output type Prev/Min/Mid/Max Previous
Rate control Disable/Enable Disable
Increase limit value 0~16000 0
Decrease limit value 0~16000 0
Output limit Disable/Enable Disable
High limit value -192~16191 16000
Low limit value -192~16191 0
HART Disable/Enable Disable

(8) How to select the whole channels to change parameters.

Click and check the button in the parameters item in order to change the whole channels to
identical setting value. And then change the parameters of an optional channel to change the

parameters of the whole channels at a time. The Figure below shows an example that the channel

is changed to whole channels ‘Enable’ by means of this function.

#GF-DC4H [HART, 4-CH)
Parameter CHO | CHY cH2 | cH3 |
Channel status v Enahle Enalile Enalile
[ ©utput range 4~20maA 4~20maA 4~20mA 4~20mA
Input trpe 0~16000 0~16000 0-16000 0-16000
[] ©H. Output type Formerwvalue @ Formervalue @ Formerwalue | Formerwalue
[[] Rate cantral Dizahle Dizahle Disahle Disahle
Increase limitvalue 0 0 1} 1}
Decrease limitvalue 0 0 i} i}
[] output limit Dizahle Dizahle Disahle Disahle
High limit value 16000 16000 16000 16000
Low limit value 0 0 i} i}
[] HART Cisable Cisable Disable Disable
1] ] [ Cancel
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4.3 Monitoring /Test

4.3.1 Monitoring / Test screen

(1) Go through [Online] -> [Connect] and [Monitor] -> [Special Module Monitoring] to start. If the status is

not [Online], [Special Module Monitoring] menu will not be active.

Ernjeu:t Edit Find/Replace Miew Online |Monitor| Debug Tools Window Help
O &3 = @ 1o Start Monitoring
BE e & |

R |4 F 4+ 4PF MF — | —» 3 4F 47 45 & Pausing Conditions, ..
Ezc| F3 F4 sF1 sF2 F5 FE& sF3 =F9 F39 F11 sF

|' — Pl OO0

Project Window « x| |
ltermns Systern Monitaring
=22 DC4H B Device Monitoring
=P MewPLCIXGK-CPUR)-Stop. . _@, Special Module Manitaring

5 % g::;aralst,;(r:nmment i Trend Monitoring

Basic Parameter || |[## FID Monitoring
H /0 Parameter B SOE Maonitaring

= Scan Program |
NewProgram [ Custom Events
E4 Data Traces

(2) With XG5000 connected to PLC CPU (Online status), click [Monitor] -> [Special Module Monitoring]
to display ‘Special Module List’ screen as in the figure below showing base/slot information in
addition to special module type. The module installed on the present PLC system displays on the list

dialog box.

Special Module List &l

B aze Slot Module

XGF-DC4H [HART, 4-CH)

b odule [nfa. l[ Monitor
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(3) Select Special Module in the figure and click [Module Info.] to display the information as described

below.

Special Module Information @E|

m] Dizplays the informations of special module.

Item Information |
Module Kame KGF-DCAH (HART, 4-CH)
05 Ver Wer. 1.0
05 Update Date 2012-7-23
Module Status Marmal.

(4) After the module is selected, click [Monitor] to display the monitoring screen as shown below.

HEF-DC4H [HART, 4-CH)

Iterri Settingvalue | Curentvalue |
CHO Digital value
CH1 Digital value
CHZ Digital value
CH3 Digital value
CHO Prirmary Wariable
CHT Primary Wariable
CHZ Prirmary Wariable
CH3 Primary Wariable

HART Infarration
Itern Setting value | Current value |
Channels __ CH®B ]
Channel status izable
Cutput range 4~20mA
Input type 0-16000
CH. Qutput type / Farmer value
Rate control Disahle
Increase limitvalue 1}
Decreasea limit value a
Cutput limit Dizable
High limit value 16000
Lo limnit walue \ a
Dif Digital value | i
Cutput enable Cisahkle
HART Disable

Start Wonitoring ] [ Test ]

Cloze

Specified parameters when tested

4-10
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(5) [Start Monitoring]: Click [Start Monitoring] to display analog output value of the presently operated

channel.
RGF-DC4H HART, 4-CH)
tem Seftingvalue | Currentwalue |
CGHO Digital value 1}
CH1 Digital value 1]
EREETEETE 0 L Monitoring screen
CH3 Digital value 1] -
CHO Primary Variahle 0.000000e+000
CH1 Primary Variahle 0.000000e+000
CH2 Primary Yariahle 0.000000e+000
CH3 Primary Variahle 0.000000e+000
HART Information
ltem Setting value | Current value |
Channels CHO
Channel status Cisable Disable
Qutput range 4-20mA 4~20mA
Input type 0-16000 0~16000
CH. Output type Former value Formetr value
Rate control Disahle Disahle
Increase limit value 0 0
Decrease lirmitvalue 0 0
Output limit Disable Dizahle Details of channel O
Hiah limit value 16000 1} e
Lows limit value 0 0 =
D& Digital value 1] 1]
Qutput enable Disahle Disahle
HART Disahle Disahle
| Stop Monitoring | [ Test ]
Close

[Fig 4.5] [Start Monitoring] execution screen

(6) [Test]: [Test] is used to change the presently specified parameters of HART analog output module.
Click the setting value at the bottom field of the screen to change parameters. [Test] can be set only

when CPU operation status is in [Stop].

HGF-DC4H [HART, 4-CH)
ltern Setting value ‘ Currentvalue |
CHO Digital value 1]
CH1 Digital value 1}
CH2 Digital value 1}
CH3 Digital value 1}
CHO Primary Yariable 0.000000e+000
CH1 Primary Wariable 0.000000e+000
CH2 Primary Wariable 0.000000e+000
CH3 Primary Yariable 0.000000e+000
HART Infarmation
Itern Setting value \ Currentvalug |
Channels CHO
Channel status Disable Disahle
OQutput range 4~20mA 4~20mA
Input type 0~16000 0~16000
CH. Qutput type Former value Former value
Rate control Disahle Cisable
Increase limit value 0 0
Decrease limitvalue 0 0
Cutput limit Dizahle Disahle
High limit value 16000 1]
Low limitvalue 1] 1]
CvA Digital value 1] 1]
Qutput enable Disahle Cisable
HART Disable Disahble
Stop Maonitoring ] 1 Test ]
Close

- [Setting Value Change] -> [Test] -> Change current value

(7) [Close]: [Close] is used to escape from the monitoring/test screen.

4-11
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4.3.2 HART Variable Monitoring and Device Information Screen.

(1) 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 O.

#GF-DC4H [HART, 4-CH)

ltem Setting value | Currentvalue |
CHO Digital value 1]
CH1 Digital value 0
CHZ Digital value 0
CH3 Digital value 0
CHO Prirnary Wariahle 8365581 e+001
CH1 Primary Wariahle 0.000000e+000

CHZ2 Primary Variahle 0.000000e+000
CH3 Primary Yatiable 0.000000e+000
HART Infarmation

ltem Setting value Currentvalue
Channels CHO
Channel status Enable Enable
Qutput range 4-20maA 4-20ma
Input type 0-~16000 0-16000
CH. Qutput type Farmer value Faormer value
Rate control Disable Disahble
Increase limitvalue ] 0
Decrease limitvalue ] 0
OQutput limit Dizable Dizable
Hiah limit value 16000 16000
Law limit value 0 0
D& Digital value 0 1]
Cuutput enable Enahle Enahle
HART Enable Enable
i Stop Monitoring Test
Cloze

(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 connect with a

current module can be viewed for each channel.

WEF-DCAH [HART, 4-CH)
Iterm Setting value | Current value |
CHO Digital value o
CH1 Digital value 0
CH2 Digital value 0
CH3 Digital value 0
CHO Primary Variable 8365581 e+001
CH1 Primary Variable 0.000000e+000
CH2 Primary Wariable 0.000000e+000
CH3 Primary Yariable 0.000000e+000
HART Information
Iterm Setting value | Current value |
Channels CHO
Channel status Enable Enahle
Qutput range 4~30mA 4~20mA
Input type 0-16000 0-16000
CH. Output type Former value Farmer value
Rate control Disable Disable
Increase limit value 1] ]
Decrease limitvalue 1] ]
Qutput limit Dizable Dizahle
High limitvalue 16000 16000
Low limit value 0 0
DA Digital value o o
Output enahle Enahle Enahle
HART Enable Enahle
i Stop Monitoring Test
Close
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HART device infarmation

RGF-DC4H (HART, 4-CH)

Channeld | Channel | Chanrel2 | Channel3

(X

Message |

Device information

Manufacture infarmation

Primary variable[F]

Itern Current value Itern Currentvalue
TAG Manufacture
Descriptar Device type
Date Device ID
Write protect Final assem.

Wersion information

ltern Current value Unit Item Current
Upper limit Universal
Lowver limit Device
Darnp. time sEE Software
Trans. func. a0 Hardware

[Fig 4.6] [HART Information] execution screen

(3) If the current value cannot be seen completed on HART device information screen because the
value is too long, click and drag the current value to view. In case of [Monitor] -> [Monitor Special
Module] -> [HART Device Information] -> [Read], hOOF1 will be written on the actual HART command
setting status because command hOOF1 is written inside of XG5000. To delete, use HARTCLR
command. In case of [Monitor] -> [Monitor Special Module] -> [Start Monitor] -> [HART Device
Information] -> [Read], hOOF3 will be written on the actual HART command setting status because
command hOOF3 is written inside of XG5000. To delete, use HARTCLR command.

3

HART device information
#GF-DC4H [(HART. 4-CH)

Channell | Channell | Charnel2 | Channel3

Message P%WQW

Device information

Manufacture information

Itern Cutrentvalue Itern Currentvalue
TAG Manufacture [YTC
Descriptar |FOOOORRIIN Device ype | 1-3300
Date 2011-11-23 Device ID |1323
wWrite protect [Mene Final assem.|”

Primary variable[F\)

“Wersion information

Itern Currentvalue Unit tem Current
Upper limit |1-000000e+002 % Universal |2
Lowyer limit |2000000e+000 %6 Device |10
Darnp. time 0,000000e+000  sec Software |2
Trans. fung, |¥==xb fix) Hardware |02

[Fig 4.7] [Read] execution screen
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(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.

(f) 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
used by the device manufacturer to classify changes in hardware. For example, it is used to
classify part changes or drawing changes.

(i) 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.

0] 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.

(g) Hardware version: HART device’s hardware version is displayed.
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(4) Read Cancel: Press Esc key on the keyboard to cancel importing information from HART device

after pressing Read button.

) x|

SGF-DCAH HART, 4.CH)

Charinell | Channell | Channel2 | Charnel3

Message

Device infarmation Manufacture information
Iterm Currentvalue Itern Currentvalue |
TAG Manuraciure

earrintn
»G5000

Upper limit Universal
Lawer limit Device
Damp. time SEE Software
Trans. func. i) Hardware
Fead(R]

[Fig 4.8] Read cancel execution screen

4.3.3 Operation by program
(1) HART analog output module can be operated with Tx. (Write) instruction of PUT/PUTP and Rx.

(Read) instruction of GET/GETP executed from PLC CPU by means of the scan program.

(2) Refer to Chapter 6 Programming for more details.
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4. 4 Register U Devices

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

4.4.1 Register U Devices
Register the variables for each module referring to the special module information that is set in the

I/O parameter. The user can modify the variables and comments.

[Procedure]

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

I/0 Parameter Setting - Yariable allocation @E]

All Baze l Set Baze l

= @ Base 00 : Default A
= 00 : Default
= 01 Default
= 02 : Default
== 03 Default
& 04 XGF-DCAH ¢
== 05 Default
= U6 : Default
== 07 Default
= 08 : Default
= 19 Default
= 10 Default
== 11 Default
+-f Basze 01 : Default
+-f3 Base 02 : Default
+ - Base 03 : Default
4 >

todule | Comment | Irput Filker |Emergency Dut| Allocation |

#GF-DC4H (HART, 4-CH) Ll - - POO040 -~ PODD4F

= - — w
olw|m| oo E e ol

—
g

[ Current Consurmption ] [ Delete Slat ] [Deleteﬁase] [Easeﬁetting] ’ Delete Al ] ’ Dietails ] ’ Brint ¥ ] I QK l [ Cancel

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

Project Window . x .

lterns [V] view Variable l:EI View Device | ] fiew Flag l

=-8F DC4H = | Yariable | Type A| Device | Used | Conment
= MewPLC=GK-CPUH-Etap.. 1

3 Wariable/Comment
=-[#% Parameter
Basic Parameter
B 1/0 Parameter
= Scan Program

MewProgram
| .T:Project
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(3) Select [Edit] -> [Register U Device].

AH - XG5000 - [Variable/Comment]

'51 Project |Edit) Find/Replace Miew Online Monitor Debug Tools Window Help - T ®
DS @ 2 B Y i
m | oA =T R S % ERBEO
B[E| = @ ® Qoox v
Project Windo

emE 0] iew Device Ilmeuu Flay 1

=& DCaf Select &ll Clrl+ds able | Type A| Device | Used | Comment

=@ % o4 Insert Line Ctrl+L o
o [ B¢ Delete Line Ctrl+D
Export Yariahles to File. .
5 Import Varables from File,,,
‘ Register U Device

| .'I:iject

FunctionF&

Delete &ll unused variables/comments,,,
Function Na Feallocate All Auto-allocation Mariables, .,
(4) Click ‘Yes'.

Praject \window X

[T (V] wiew variable I D |iew Device | [] iew Flag ]

=& DCAH « | Yariable | Tvpe ‘| Device | Used | Conment

= MewPLC(XGK-CPUH)-Stop,., | [[[I__|

23 Variable/Comment
=-[& Parameter

Basic Parameter

H /0P

= Scan Prog

[E] Mewl . . . ] . . .
B Autornatically register cornments in the U Devices according to the special module setin the /0 parameter,

= 9 r
B brgject \{/ Egitlnnrﬁgl?ous comments will be deleted,
Function/FB r
uncton! (O ) (0=

Function Name

XG5000 [ ]

MewProgram ey Wariable/Comment

(5) As shown below, the variables are registered.

Yariable | Type‘| Device | lsed Comment
1 i_D4_CHO_ERR BIT 104.00.0 F HART #nalog Output Module: CHO Error
2 _04_CHI_ERR BIT uo4.00.1 | HART Analog Output Module: CHI Error
3 _04_CHZ_ERR BIT luog.oo,2 | HART Analog Output Module: CHZ Error
4 _0D4_CH3_ERR BIT 104,003 Fl H&RT #nalog Output Module: CHI Error
5 _0d4_CHO_HARTERR BIT 1od.o0.8 Fl HART #nalog Dutput Module: HART Analog Qutput Module
B _04_CH1 _HARTERR BIT od.00.9 Fl HART #nalog Output Module: HART Analog Output Module
7 _04_CH2_HARTERR BIT 04,00, & F HART #nalog Dutput Module: HART Analog Output Module
[ _04_CH3_HARTERR BIT 1od.00.B Fi HART #nalog Dutput Module: HART Analog Qutput Module
] _04_ROV BIT od .00, F Fl HART Analog Output Module: Module Ready
10 |_04_CHO_ACT BIT uod.o1.0 F HART Analog Output Module: CHO Running
11 _DA_CHI_ACT BIT uog.om .1 Fl H&RT #nalog Output Module: CHI1 Running
12 _D4_CHZ_ACT BIT Uod.o .2 Fl H&RT #nalog Output Module: CHZ? Running
13 | 04 CH3 ACT BIT uog.m .3 | HART Analog Output Module: CH3 Running
14 |_04_CHO_OUTH BIT uod.m . g | H4RT #nalog Output Module: CHO Output High Limit
15 |_04_CHO_OUTL BIT uod.om .9 O HART Analog Output Module: CHO Output Low Limit
16 |_04_CHI_OUTH BIT uod. o4 O HART Analog Output Module: CHY Output High Limit
17 |_04_CHI_OUTL BIT uo4.om.B O HART Analog Output Module: CHY Output Low Limit
18 |_04_CHZ_OUTH BIT uog.om.C O HART Analog Output Module: CHZ Output High Limit
19 |_04_CHZ_0UTL BIT uoa.om.0 | HART Analog Output Module: CHZ Output Low Limit
20 |_0D4_CH3_OUTH BIT uod.o1 . E F HART Analog Output Module: CH3 Output High Limit
21 _04_CH3_0uTL BIT uoa.om.F F HART Analog Output Module: CH3 Output Low Limit
22 _D4_CHO_OUTEN BIT 104.02.0 Fl H&RT #nalog Output Module: CHO Output Status
23 | _04_CHI_OUTEM BIT uo4.02.1 | HART Analog Output Module: CHI Output Status
24 | _04_CHZ_OUTEM BIT uog .0z, 2 | HART Analog Output Module: CHZ Output Status
25 _04_CH3_OUTEN BIT od.0z.3 Fl HART #nalog Output Module: CH3 Output Status
26 _04_OUTEN WORD o4, o2 Fl HART #nalog Output Module: Output Status Setting
27 | _D4_CHO_DATA WORD 04,03 O HART Analog Output Module: CHO Input Yalue
28 |_D4_CHI_DATA WORD  L04.04 O HART Analog Output Module: CHY Input Yalue
29 |_D4_CHZ_DATA WORD 104,05 | HART Analog Output Module: CHZ Input Yalue
30 |_0D4_CH3_DATA WORD 104,08 F HART Analog Output Module: CH3 Input Yalue

4-17
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4.4.2 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.

4.4.3 View variables

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

Uos.00.F [ v haOoF une.02 ||
od.01.0 | hw 4000 uod.03 ||
| o0 [ wov B0 wen ||
e [ wov BT
o e | v 16000 uod.06 | |
END
(2) Select [View] -> [Variables]. The devices are changed into variables.
0a.q01 [ oy haOoF una.0z ||
_D4_CHO_DAT]
040 AT | o 4000 o0
_DA_CHT_DAT]
_na_cml_m | Mo 8000 \ L
_DA_CHZ_DAT]
_Dd_EHEI_ﬁ.ET | HOv 12000 A L
_04_CH3_DAT]
04 AT | 16000 o
END
(3) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.
104 00.F [ v hOOOF .02 ]|
_04_ROY
u04.01.0 [ wov 4000 U403
, .
_Dd_CHDI_ACT _Dd_CED_DAT
uod. a1 1 [ wow 5000 U4 .04
! .
_Dd_EH]I_AET _Dd_EE] _OaT
uo4.01.2 [ mov 12000 L4 .05
! .
_Dd_EHEI_AET _Dd_EEE_D.ﬁ.T
uo4.01.3 [ mov 16000 U0 .06
| | .
,Dd,DHSIJ.ET _Dd_EES_D.ﬁ.T
EMD
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(4) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

Un4.00.F | o hOOOF un4.02 ||
| HART
HART hnalog
Ana log (utput
Output Module:
Module: Mutput
Modul e Shatus
Ready Getting
Uo4.01.0 | v 4000 uod.03 ||
| FART
HART hnalog
dna log (utput
Output Modu e
Modu | e: CHO Input
CHO Yalue
Running
U4, 011 | v 8000 uod.03 ||
| HART
HART il og
dria [ og (utput
Output Modu e
Modu e CHO Input
CHI Yalue
Running
uos.01.2 Mo 12000 ung.03 ||
! ' HAAT
HART il og
dria [ og Mutput
MUUE:: DlLIt Eﬂadl_ll Y .
odul e npu
CHEZ, Yalue
Running
U04.01.3 Mo 16000 ung.03 ||
I ' HART
HeRT hnalog
#nalog (ut put
MDUE}: Dlut Eﬂadl_ll Iy .
odul e npu
CH3 Yalue
Running
END

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

_D4_RDY [ o HODDF 04 _OUTEN] |
—— | ' HART
HART fing log
dna log (ut put
Output Modu le:
Module: ut put
Modu | e Status
Peady 3etting
0404 MY 4000 —”H%EU—DL
| {
I HART
HERT hnalog
dra | og (ut put
utput Module:
Module: CHO Input
CHO Value
Running
S A oY A000 —“4E$ED-DL
— ' HART
HART hnalog
dralog Out put
Output Module:
Module: CHO Input
CHI Yalue
Rurining
S oy o 04 H0D)
| |
I HART
HART hna log
Ana log (ut put
MDUJ Dlut EHBdLIl le: :
odule: rpu
CH2 Yalue
Rurning
R oY o 04 H0D)
I ' HART
HART hna log
hna log (ut put
MDUJ Dlut CHBdLIl I :
odule: mpu
CHz Yalue
Running
END
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Chapter 5 Configuration and Function of Internal Memory
(For XGK)

HART Analog Output Module has the internal memory to transmit/receive data to/from PLC CPU.

5.1 Configuration of Internal Memory

Configuration of internal memory is as described below.

5.1.1 /O area configuration of HART analog output module.
I/O area of D/A converted data is as displayed in Table 5.1

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

Device assigned Details R/W | Sign direction
UXY.00.0 CHO error
UXY.00.1 CHL1 error
UXY.00.2 CH2 error
UXY.00.3 CH3 error
UXY.00.8 CHO HART communication error R D/A — CPU
UXY.00.9 CH1 HART communication error
UXY.00.A CH2 HART communication error
UXY.00.B CH3 HART communication error
UXY.00.F Module READY flag
UXY.01.0 CHO run flag
UXY.01.1 CH1 run flag
UXY.01.2 CH2 run flag
UXY.01 3 CH3 run flag
UXY.01 8 CHO output high limit detection flag
UXY.01 9 CHO output low limit detection flag R D/A — CPU
UXY.01 A CH1 output high limit detection flag
UXY.01 B CH1 output low limit detection flag
UXY.01C CH2 output high limit detection flag
UXY.01 D CH2 output low limit detection flag
UXY.01 E CHS3 output high limit detection flag
UXY.01 F CH3 output low limit detection flag
UXY.02 Output status setting w
UXY.02.0 CHO output enable
UXY.02.1 CH1 output enable W
UXY.02.2 CH2 output enable
UXY.02.3 CH3 o_ut.put.enable CPU — DI/A
UXY.03 CHO digital input value w
UXY.04 CH1 digital input value w
UXY.05 CH2 digital input value w
UXY.06 CH3 digital input value w
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(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 input value’ of HART analog output module installed on Base No.0, Slot
No.4, it should be displayed as U04.03.

Waord Sorter
Base Mumber

f
Uuo 4 . 0 3

| ' .

Device Type Slot Number Word

(3) In order to read ‘CH3 output low limit detection flag’ of HART analog output module installed on Base
No.0, Slot no.5, it should be displayed as U5.01.F.

Base Number Word Sorter
T Bit Sorter

UD5,D1TF

Device Type l WWard Bit
Slot Nurmber
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5.1.2 Setting area of operation parameters
Setting area of D/A conversion module’s operation parameters is as described in Table 5.2.

[Table 5. 2] Setting area of operation parameters

Memory address _

HEX DEC Description R/W Remarks
Ox 0 Channel enable/disable setting R/W PUT
1n 1 Setting ranges of output current R/W PUT
2H 2 Input data format setting R/W PUT
3H 3 CHO output status setting
4n 4 CH1 output status setting
5H 5 CH2 output status setting RIW PUT
6H 6 CH3 output status setting
Bn 11 CHO error code
Cn 12 CH21 error code
Dn 13 CH2 error code R GET
En 14 CH3 error code
13nH 19 Channel output limit setting R/W PUT
144 20 CHO output H limit
15+ 21 CHO output L limit
16+ 22 CH1 output H limit
174 23 CH1 output L limit
184 24| CH2 output H limit RW | PUT
194 25 CH2 output L limit
1AH 26 CHS3 output H limit
1BH 27 CHS3 output L limit
1CH 28 Channel change rate control setting R/W PUT
1D+ 29 CHO change rate increase limit value
1En 30 CHO change rate decrease limit value
1FH 31 CH1 change rate increase limit value
204 32 CH1 change rate Qecrease _I|m|t value RIW PUT
21y 33 CH2 change rate increase limit value
224 34 CH2 change rate decrease limit value
23H 35 CH3 change rate increase limit value
244 36 CH3 change rate decrease limit value
28H 40 HART communication Enable/Disable R/W PUT
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5.1.3 HART commands information area
Information area of HART commands are as described in Table 5.3

[Table 5. 3] Information area of HART commands

Memory Address

CHO CH1 CH2 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

X RMW is to denote Read/Write if available from PLC program.
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5.2 1/0 area of D/A Converted Data

5.2.1 Module Ready/Error (UXY.00, X: Base No., Y: Slot No. Z: Channel no.)

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

(2) Uxy.00.0~3: It is a flag to display the error status of D/A conversion module for respective channels.

B15 Bl14 B13 B12 B1l1 B10 B9 B8 B7 B6 BS B4 B3 B2 B1 BO

R clc|c| C
Uxy.00 D|—|—-|—=|—=|=|—=|=|—=|=|=|—=|H|H|H]|H

Bibit Y 312110
Module Ready Error information
Bit ON (1): Ready, Bit Off (0): Not Ready Bit ON (1): Error, Bit Off (0): Normal

5.2.2 HART communication error
(UXY.00, X: Base No., Y: Slot No. Z: Channel no.)

(1) Detection sign of HART communication error for respective output channels is saved in UXY.00.8 ~
00.B.

(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 Bl12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

c|c|cCc|C
UXY.00 [ dlalnlm

B:bit 32|10
BIT Description
0 HART communication normal
1 HART communication error

5.2.3 Channel operation information
(UXY.00, X: Base No., Y: Slot No. Z: Channel no.)

(1) This area is used to display the channel being used.

B15 B14 B13 Bl12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

c|ic|c|c
Uxy.01 === === =|=|=]=

HIH|H|H
B:bit 3 2 1 0
\—v—l

Run channel information
Bit On (1): During Run, Bit Off (0): Operation Stop
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5.2.4 Flag to detect output limit
(UXY.00, X: Base No., Y: Slot No. Z: Alarm bit according to channel.)

(1) Detection sign of output limit for respective output channels is saved in UXY.01.8 ~ 01.F.

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

B15 B14 B13 Bl12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

c|c|clc|c|clc]|c
UXY.00 uraiEECE RN N S S N S O e
33|22 |1]1]|0]o0
LI{H|L|H|L|[H|L|H
BIT Description
0 Meet setting range
1 Exceed setting range

5.2.5 Output setting (UXY.00, X: Base No., Y: Slot No. Z: Channel no.)

(1) Enable/Disable D/A output can be specified for respective channels.
(2) If the output is not specified, output of all the channels will be disabled.
(3) Enable/Disable D/A output is as specified below.

B15 B14 B13 B12 Bl B0 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
c|cjc |c

Uxy.02 - === —|—-|-|—|-|—-|—|—[H"]|H|H
3 12|10

B:bit

T

Run channel information
Bit ON (1): Enable, Bit Off (0): Disable

5.2.6 Digital input (UXY.00, X: Base No., Y: Slot No. Z: Channel no.)

(1) Digital input value can be selected and used within the range of -192~16191, -8192~8191,
3808~20192 or -120~10191 for 4 ~ 20mA based on input type.
(2) If the digital input value is not specified, it will be set to 0.

B15 B14 B13 B12 BI11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Uxy.03 ~ Uxy.6 | Channel# digital input value

B:bit
Address Details
3 CHO digital output value
4 CH1 digital output value
5 CH2 digital output value
6 CH3 digital output value
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5.3 Operation Parameters Settings

5.3.1 Specifying channels to use (Address no.0)

If the channel to use is not specified, all the channels will be set to disable.

B15 B14 B13 B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

« AN C
Address “0 c|cjc
ool o=l ==l =|H]|H]|H|H

B:bit 3 2 1 0
BIT Details
0 Stop
1 Run

5.3.2 Setting Output Current range (Address no.1)

(1) The range of analog output can be specified for respective channels.

(2) If the output range is not specified, the range of all the channels will be set to 4~20 mA for current
output.

(3) Setting of output range is as specified below.

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

c c c c
Address “1” — — — — H H H H
Bibit 3 2 1 0
BIT Details
00 4 ~ 20mA
01 0 ~ 20mA
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5.3.3 Specifying Input data type (Address no.2)

(1) Input type can be specified for respective channels.
(2) If input type is not specified, all the channels will be set to the range of 0~16000.

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

c c c
Address “2" — — — — H H H
3 2 1

B:hit

BIT Details

00 0 ~ 16000
01 -8000 ~ 8000
10 Precise Value
11 0 ~ 10000

(3) This area is used to specify D/A input type for respective channels.
The precise value has the digital input ranges as follows;

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

5.3.4 Setting Output type (Address no.3 ~ 6)

Based on setting value, the output status is as follows.

B15 B14 B13 B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Address “3~6" | Channel# Setting value

B: bit

Setting value Details
0 Keeps the previous value as it is
1 Outputs the minimum value of output range
2 Outputs the middle value of output range
3 Outputs the maximum value of output range
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5.3.5 Error code (Address no.11 ~ 14)

Error codes detected from HART analog output module will be saved.

B15 Bl14 B13 B12 B1l1 B10 B9 B8 B7 B6 BS B4 B3 B2 Bl BO
Address “11~14" ‘ - ‘ — ‘ — ‘ — ‘ - ‘ — ‘ — ‘ — ‘ Channel# Error code

Refer to the table below for detailed error codes

Error Code Details RUN | ALM
(Dec) LED LED
10 Module error (Reset Check Error)
1 Module error (Ram Check Error) Blinks
12 Module error (Register Check Error) e\éezry Off
13 Module error (E2PROM Check Error) séc,
21 Module error (D/A Conversion Error)
31# Note) Current module’s parameters setting error
32# Note) Parameters setting error when setting current module’s Offset/Gain Blinks
Setting error of current module’s digital input range 1every Off
sec.

40# Note) (If input value is set less than -192, or greater than 16191)
The range changes based on input type

Compare error of output limit H/L value

601 (If output limit low value is set greater than output limit high value) Blinks
Setting error of change rate control setting On | every

70# Note) (If change rate control setting value is set greater than input range 1 sec.
value)

Note) # (0~3) stands for the channel with error found.
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5.3.6 Output limit setting (Address no.19)

The Output limit setting is not used, all channels is set by Disable.

B15 B14 B13 B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

Address “19” clejcegc
— | == =|=|=|=|=|=|=|=|=|H|H|H]|H
0

B:bit 3 2 1

BIT Description
0 Disable
1 Enable

5.3.7 CHO High/Low output limit setting (Address no.20 ~ 27)

(1) The value of high/low output limit can be set when output limit setting is set to ‘Enable’.
(2) The value of high/low output limit can be set within -192~16191.
(3) The value of high output limit should be greater than the value of low output limit.

B15 B14 B13 B12 Bll BI10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
Address *20~27" CH# High/Low output limit

B:bit
Address Description
20 CHO High output limit
21 CHO Low output limit
22 CH1 High output limit
23 CH1 Low output limit
24 CH2 High output limit
25 CH2 Low output limit
26 CH3 High output limit
27 CH4 Low output limit
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5.3.8 Rate control setting (Address no.28)

All channels are to set ‘Disable’ when rate control setting is not set.

B15 Bl14 B13 B12 B1l1 B10 B9 B8 B7 B6 BS B4 B3 B2 B1 BO

Address “28" clcjc|c
— | =|=|=|=|=|=|=|=|=|=|H|H|H]|H
0

B:hit 3 2 1

BIT Description
0 Disable
1 Enable

5.3.9 Increase/Decrease limit value setting (Address no.29 ~ 36)

(1) Increase/Decrease limit value can be set when rate control setting is to set ‘Enable’.
(2) Increase/Decrease limit value can be set within 0~16000.

BI5 B14 B13 B2 B1l B0 BY B8 B7 B6 BS B4 B3 B2 Bl BO
Address “29~36 | CH# increase/Decrease limit value

B:bit
Address Description
29 CHO increase limit value
30 CHO decrease limit value
31 CHZ1 increase limit value
32 CH1 decrease limit value
33 CH2 increase limit value
34 CH2 decrease limit value
35 CH3 increase limit value
36 CH3 decrease limit value
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5.3.10 HART communication Enable/disable (Address no.40)

(2) 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.

Address “40”

B:bit

B15 B14 B13 Bl12 B1l1 B10 B9 B8

B7

B6

B5

B4

B3

B2

Bl

BO

C
H

3

T

BIT Details
0 Disable
1 Enable
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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 B8 B7 B6 B5 B4 B3 B2 Bl BO
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 Bl4 B13 B12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
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 AQ 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
6 40 Configuration changed: This bit is set when the field

device’ s environment configuration is changed.

Cold Start: This bit is set when power failure or device reset

5 20 takes place.
4 10 l\/Iorg 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.

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

Address “ 76" —_ - - - = = | = = | =] = | —=]| —=|H|H]|H

31210

T

BIT Details
0 Disable
1 Enable
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6.1 Internal Memory Read/Write

6.1.1 Read of internal memory (GET, GETP instruction)

Area available Flag
Command Cons Step | Error | Zero | Carry
PMK| F L T Cc S Z |Dx|R. u N D R
IR tant (F110) | (F112) | (F112)
sl - - - - - - - - - o - - -
GET(P) 4~7
D o - o - - - - - - - o o o o
N o - o - - - - - - o o o o o
COMMANT
GET || sl [ S| DN

o]
)
=

[ ]
GETP T - B I RE

[Area Setting]

Operand Description ng

sl Slot number mounted to the special module WORD

S Channel number of the special module WORD

D Top address to save the data WORD

N Number of words to be read WORD

[Flag Set]
Flag Content Device No.
PUT/GET - The special module is not mounted to a designated slot or it is
error mounted to other module F0015~F0022
- PUT/GET command did not execute properly.
Examole If HART analog output module is installed on base No.0 and slot No.3, and internal
P memory address No.0 & 1's data in module is read to D16 and D17 of CPU module.
Address D area of CPU module Internal memory of D/A Address
conversion module

D00015
D00016 Run channel setting — Run channel setting 0
D00017 Range of output current — Range of output current 1
D00018 2
D00019 3
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il B 3 b0 DO0UTE 1
I GET 3 hiaao1 0000y 1
EHD
6.1.2 Write of internal memory (PUT, PUTP instruction)
Area available Flag
Command vk | E L T c S 2 |l ox | Rx Cons U N D R Step | Error | Zero | Carry
tant (F110) | (F111) | (F112)
sl - - - - - - - - - o - - -
S - - - - - - - - - o - - - -
PUT(P) 4~7
D o - o - - - - - - - o o o o
N o o - - o o o o o
COMMAND
PuT ] ' 1 [ [s[o ]

— COMMANT
| |
|

|;|
3
o
v
=

PUTP

[Area Setting]

Operand Description Bi%tg
sl Slot number mounted to the special module WORD
S Channel number of the special module WORD
D Top address to save the data WORD
N Number of words to be read WORD
[Flag Set]
Flag Content Device No.
PUT/GET - The special module is not mounted to a designated slot or it is
error mounted to other module F0015~F0022
- PUT/GET command did not execute properly.

If D/A conversion module is installed on Base No.0 and Slot No.6, and CPU module’s data
of D16~D17 is written on internal memory addresses 0~1 of D/A conversion module,

Internal memory of D/A

Address D area of CPU module conversion module Address
D00015

D00016 Data 1 —> Run channel setting 0
DO00017 Data 2 —> Range of output current 1
D00018 2
D00019 3
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3.0 F [ pur 3 hoon DO 1
| AT 3 hoooi 000017 |
EWD
6.1.3 HART commands
(1) Commands form
. Execution
No. Name Details w Form
condition
Write HART COMMAND
rite o
1 HARTCMND commands Pulse ] —{P}—{ HARTCMND | sl | ch | s ‘ D }—{
COMMAND
HART —
2 HARTRESP response Level ) —{ }—{ HARTRESP | sl | ch | S ‘ D }7
| COMMAND
Clear HART S
3 HARTCLR commands Pulse ]/ —{P}—{ HARTCLR sl | ch|s ‘ D }7

(2) Error content

Error Content HARTCMND | HARTRESP | HARTCLR
No module is on the designated slot 0] 0] 0]
Or more 4 is set to operand S O O O
Other numbers than HART command numbers are set to operand
channel(ch) Not applicable O 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 0 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|Constanf U | N | D | R
(F110) | (F111) | (F112)
sl | - - - - - - - - | - o - |- - |-
ch | - - - - - - - - |- o - |- - |-
HARTCMND - o
S o - - - - - - - - o - - o -
D| o - - - - - - o | -
| COMMAND
HARTCMND | || HARTCMND | sl |ch| S | D —{
[Area Setting]
Operand Description Bperne V"."I'd Dgta
type size size
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 (13bit) Word
D HART command_ 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 Bl11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl 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]
MDIDDIDD

IPI

I HARTCMMD 1 0 000000 POOO0

FDI?; |1 0 [ 40D 1 005000 DO5a00
1 I b

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, HO400 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.x |[constant N D R
(F110) | (F111) | (F112)
sl - - - - o -
ch - - - - o -
HARTRESP o
S o - - - - o o -
D| o - - - - - o | -
| COMMAND
HARTRESP | . HARTRESP | sl |ch | S | D —{
[Area setting]
Operand Description Clpenzng V"."I'd Dgta
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
sufficient 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]
| MDIDDIDD !HARTRESF‘ 0 1] 0ooaoa
FE;?:.I ﬂ . A00 1 0o=00a 00000
_LER
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6.1.6 HARTCLR command

Area available Flag
command step | Error | Zero | Carry
PMK| F L T C S Z | D.x | Rx |constant| U N D | R
(F110) | (F111) | (F112)
sl | - - - - - N N o - -
ch| - - - - - N S o N R
HARTCLR - o - -
S o - - - - - - - - o - - o -
D| o - - - - - - - |- - -] -
| COI\‘AM‘AND
HARTCLR [ h| S |D
HARTCLR | ] o1 %
[Area setting]
. operand Valid data
operand Description type S =0
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 HAR'!' commandl 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]

|| | HARTCLR 1 1] 0 00oooo

#00 1 005000 005000

Fot 10 |
1P | .
_LER

(2) If [Monitor] -> [Monitor Special Module] -> [Start Monitor] works on XG5000 either in CPU STOP or RUN mode,
‘h0003’ will be saved in HART command (HARTCMND).

(2) If [Monitor] -> [Monitor Special Module] -> [HART Device Information] -> [Read] works under the same condition
with (1), ‘hOOF2'will be saved in HART command (HARTCMND).

(3) If [Monitor] -> [Monitor Special Module] -> [Start Monitor] -> [HART Device Information] -> [Read] works under
the same condition with (1), ‘hO0F3'will be saved in HART command (HARTCMND).

(4) Therefore, use HARTCLR command to delete HART command values.
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6.2 Basic Program

(1) How to specify Run condition details of HART analog output module’s internal memory will be

described.

(2) HART analog output module is as installed on slot 1.
(3) I/0 assigned points of HART analog output module is 16 points.

6.2.1 Basic program of XGF-DC4H

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

All Baze l Set Base ]
- Base 00 : Default |~ Slat Module Comment | Iriput Filker |Emergenc_l,.l Dut| Allacation |
= 00 : Default ]
= gé : EGfF_[l)tMH i 7 |XGF-DCAH [HART, 4-CH] PO00T 0 ~ POOOF
= 02t Defau 3
— 03 Defaul XGF-DCAH (HART, 4-CH) RIX
= 04 : Default
= 05 : Default HGF-DCAH [HART, 4-CHJ
= gg j gg;:ﬂ:t Parameter CHO |  GHI cH2 | GCH3 |
z 08 Default [ channel status Enahle Enahle Enahle Enahle
= 09 : Default [ output range 4~20mA 4~20rmA 4~20mA 4-20mA
10 ¢ Default Input type 0~16000 0~16000 0~16000 0~16000
=
= 11+ Default [] ¢H. Output type Formerwalue @ Formerwalue @ Formervalue @ Formervalue
=3 Base 01 : Defautt ] Rate control Disable Disahle Disable Disable
+-ff7 Base 02 : Default —
- Base 03 : Default Increase limitvalue a 1] 0
r — L s _ Decrease limit value a 1] 0
[ output limit Dizahle Dizable Dizable Dizahble
High limit value 16000 16000 1E000 16000
LCurrent Conzurmption ] [ Delete Low limit value a 1] I} ancel
[ HART Enable ~|  Disable Disable Disable
0k ] [ Cancel
Module Ready Digital value to output
oW [ hor 1 u0r.02 || All CH output enable
T
______ \ ;
t oo | o 00 v 0103 || CHO digital value Write
1 1T : ;
1 . .
O [ v @00 ' W04 || cH1 digital value Write
[ T '
g2 | : . .
R | oy 12000 ) U01.05 || CH2 digital value Write
1 1 !
T
: UDII.EIII A | MY f6000  UOL.06 || CH3 digital value Write
T
L ___________
CH Run information EHD
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(2) Program example with PUT/GET instruction used

Internal The number
Memory Setting of data
Slot No. address data to write
Yt | RS- R |- —==n
”mI-UIU-F [t 0 b0 Uyt
T L 1 T [ I
Module Read t ¢ . T T
ocule Teacy [t v 0 T 0 0 a0l
' : oy T i :
AT et o2 0oy ]
. o e - ;
N
D [ | hOOF w02 ||
CH operation oo !
ot Ol | My 4000 o ||
1
“U‘I-”I‘-‘ ! [ oy B000 T
1
oz, | oy 2 w5 |
1
U003 1
— |y 16000 w0 ||
CH Run information ENI

Used CH(CHO0.1.2.3)
Output range(4~20mA)

Data type (0~16000)

CH output status setting
0,1,2,3:Output previous value

All CH output allowed

CHO digital value Write

CH1 digital value Write
CH2 digital value Write

CHa3 digital value Write
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6.3 Application Program

6.3.1 Inverter speed control

(1) System Configuration

XGF-0C4H
RGEP-ACFT | XEK-CPUH | =G1-0244 RUM
AL

AC 220V 3-phase

nductive motor

(2) Details of initial setting

No Parameters Setting Details Internal Memory Address
1 Channels CHO 0
2 Output voltage range 0~20 mA 1
3 Data type 0~ 16,000 2
4 Channel Output type Previous value 3

(3) Description of program

(a) At the same time Module Ready Contact is On, output of all the channels will be set to Allowed.
(b) If POOO1 is On, 0 mA will be output.

(c) If PO002 is Off and P0002 is On, 5 mA will be output.

(d) If PO003 is Off and P0003 is On, 10 mA will be output.

(e) If PO004 is Off and P0004 is On, 15 mA will be output.
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(4) Program

(a) Program example through I/O Parameters Setting.

I/0 Parameter Setting - Variable allocation

All Baze l Set Baze l

=3 Base 00 : Default A Slat Moduls | Cormment Irput Filter |Emergency Oul Allocation |
% 00 : %GI-Dzda/B 0 [#GI-D2447E [DC 24V INFU 3 Standard [ms] POOO0D ~ PODOTF
01+ ®GF-DCAH { B (GF-OCAH [HART, 4-CH) = -
= 02 : Default -2 [ ) =
== 03 : Default ]
== 04 Default S
= 15 : Default | 4|
== R : Default 5
= 07 Default B
= 08 : Default 7
== 19 Default 3
== 10 Default a |
= 11 Default Em
{3 Baze 01 : Default Tl
7 Base 02 : Default L
P Base 03: Default
< s
[ LCurrent Consumption ] [ Delete Slat ] [Delete ﬁase] [Baseﬁetting] [ Delete All ] [ Detailz ] [ Frint ¥ ] [ 0k l [ Cancel
XGF-DCAH (HART, 4-CH) RPIX
#GEF-DC4H [HART, 4-CH)
Pararneter cHo | oH1 | cHz | cH3 |
[1 channel status Enable Dizahle Cizahle Cizable
] output range 0~20maA ﬂ 4~20mA 4~20maA 4~20mA
Input type 0~16000 0~16000 0~16000 0~16000
[T ¢H. output type Formervalue © Farmervalue - Formerwalue © Farmervalue
[] Rate caontral Cizable Dizahle Cizahle Cizable
Increase limitvalue 1} a a 1}
Decrease limit walue 1} a a 1}
] output limit Cizable Dizahle Cizahle Cizable
High limit value 16000 16000 16000 16000
Loy limit walue 1} a a 1}
[] HART Cizable Dizahle Cizahle Cizable
] 4 ] [ Cancel
(b) Program
Module Ready
oo [ oy h00T 0102 || CHO utput enabled
| 1
1 PO0ant If P1 is On, Omé is
: I : | il U Wo1.0 l— output
| 1
1 POd0oz2 Poa0at If PZ is On, Gmé is
gy : Ll | o 4000 wor.os |
1
POOOOZ ! POODOZ If P3 is On, 10wk is
Al 7 | o 8000 wor.os | 2o
I 1
'PO0004 ' POOOD3 If P4 is On, 15mh is
A BT | o 12000 uat.og Jf 1A
Execution END
contact
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(c) Program example with PUT/GET instruction used
Setting data

A
Internal memory The number of
address data to write
Slot No. A
Module Ready T
uat .o F
I I I | Wy hifoot u01.02 || cHo output enabied
P=== r——= _———-
[v PUT | vhoom oy Y ROOOOY RO 1 CHO FUN
1y I 1 1 1 1
A : A H A : 1
[ PuT 7 vhooor 'hoooit y hooor! i | outeut range (0-20n4)
1 Ly T T I
[v Ut y vhoooi v Thooozt y hoooo! i || pata type (0-16000)
X L ol . I
[Cpur v thoomi hooot hoooo! i | cHo output status
POOO01 CHO output walue
— | | HY D uot.03 l— {Om& output)
POOODZ POOOO CHO output walue
— | 11 [ v 4000 IR e
POOO03 pOOO0Z CHD output walue
i Ll | v 8000 TRER | (s
POOOD4 POO003 CHO output walue
I Ll | mv 12000 uoi.03 || LS
END
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6.3.2 BCD output of error code

(1) System Configuration

AGF-0C4H
nGEF-4CF1 mGEE-CPUH | ®G1-DZ44 RUM | ®GE-RYZ4
LED

y

Initial value setting O_I_ P0000

D/A converted value & error L pooo1 Digital BCD display
code value saved O O— (error display)

Error code output to BCD O_I?) P0002
(2) Detalls of initial setting
(1) Used CH: CHO, 1
(2) Analog output current range: DC 4 ~ 20 mA
(3) Digital input data range: 0 ~ 16000
(4) HART communication: CH 1

(3) Description of program
(1) If POO0OO is On, D/A conversion will be initially specified.
(2) If PO0001 is On, save 8000 on channelO output value and DO0001 on error code.
(3) If PO0002 is On, applicable error code will be output to digital BCD display. (P00040 ~ PO004F)
(4) If POO003 is On, save 12000 on channell output value and check commands after reading
HART command 12 message.

(4)Program
(a) Program example through [I/O Parameter] setting.

HGF-DCAH [HART, 4-CH)
Pararmeter cHo | cH1 | cHz | cH: |
[] Channel status Enable Enable Cisable Disable
[] outputrange 4~ 20md 4~20ma4 4-20ma 4 201md
Input type 0~16000 0~16000 0~16000 0~16000
[] CH. Dutput type Farmerwalue = Formerwalue @ Farmerwalue - Formervalue
[] Rate control Cisable Disahle Disable Cisable
Increase limitvalue 0 0 1} 1]
Decreasze limitvalue 1] 1] a a
[ Output limit Cisable Disable Cisable Disable
High limit value 16000 16000 16000 16000
Lowe limit value 0 0 i} a
[ HART Disable Disable Disable
QK. l [ Cancel

Module READY
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Module READY

or.oo.F
| I Hay Ra0o3 1.0z CHO,1 output enabled
paoac or.o.o
| |} I MO 000 uo1.03 CHO 12mé output

[T haoo! 11 000001 [ save GO error code
Convert D1 saved data

PDDDPE | BCOD Dooom pooos to BCO to output to

— | L Fa3a

pPoo003 ua.ora
|

L
L
L
i
— | N [ Moy voom  uonod ]l fe outut
L
L
i
L
L

SO
| HARTCHND 1 1 0 oooooo || oHi HaRT d0
FOO110 |f CH1 H&RT command
| | A00 1 ] 00R000 error occur, increase
f L the count (00R000%
[ HARTRESP 1 1 0 notoan | | CAL AT comnand]
| HARTCHND 1 1 hO004 000000 || oHI HART conmande
[ HARTRESP 1 1 2 notoen | | LI AART comnand?
EHD
(b) Program example with PUT/GET instruction used
Module READY
“D"DID'F [ moy hOD03 uoi.02 || cHo 1 output enabled
B haoo! 0 haaos 1 ]| Veed o seteing
| hOoo1 f hOOaD 1 | outeut range (4-20m)
| P HODO1 ? HODOD 1| ata type (0-16000)
| AT hooo1 5 Hoooo 5 L CHO output status
{ (Previous walue)
H&RT communicat ion
| HOoo1 40 hoooe L ] Conmnlt
PDUDF' ”D‘I'D;'D [ Moy 8000 U003 | | oHo 120k output
G hno! 1 000001 1| Suwe GO error code
pOOon2 Corvert 01 saved data
BCD Doooo! Po003 || to BCD to eotput to
— | | ! FO30
P v [ no 2000 o104 || ol 16 output
| HARTCHAD f f 0 000000 || CHI HART commandd
If CHT HART command
FDD]JD | A00 1 005000 005000 L_ error occur, increase
f ! the count (DOS000)
CHT HART commandd
| HARTRESP 1 1 0 ootoog || VLRl
| HARTCHAD f f hoood 000000 || CHI HART command?
CHT HART command?
| HARTRESP i i ? 001080 || e
END
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- executing HART command 0 on channel 1

PLC | Type | DeviceNariabIe| Walue Comment
1 MewPLC WORD Do 00 [HE| hOOE 4 CHO M anufacturer 1D
2 MNewPLC WORD Doom [hEx] hE 403 CHO Manufacturer Device [0
3 MNewPLC WORD Lorooz2 | 5 CHO Mininum Mumber of Preamble
4 MewPLC WORD Do1003 | 5 CHO Universial Carnmand Fevision
5 MHewPLC WIORD Doon4 @ 10 CHO Device Specific Command B evision
B MNewPLEC WORD DO100s | 2 CHO Software Revizion
¥ MewPLTC WIORD D006 @ 2 CHO Harbware Revizion(x10]
a MHewPLC WORD Loioo7 @ 1 CHO Device Function Flag
9 MewPLC WORD Do100s [HE| hia72 CHO Device 1D

* 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 1

FLC | Type | ] eviceNariahIe| Y alue | Comment |
1 MHewPLC REAL D030 @ 1.993457 397 e+001 CH Primary Y ariable Loop Current{md)
2 MHewPLC REAL Dmo3z2 @ 3.99060521 5e+001| CH1 Primary % ariable Percent of Bange
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Chapter 7 Configuration and Function of Global Variable
(For XGI/XGR)

7.1 Global Variable (Data area)

7.1.1 10 area configuration of HART analog output module
Indicates D/A 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_CHO_ERR %UXxxX.yy.0 CHO error
_xxyy_CH1_ERR Y%UXxX.yy.1 CHL1 error
_xxyy_CHZ2_ERR YUXXX.yy.2 CH2 error
_xxyy_CH3_ERR Y%UXXX.yy.3 CH3 error
_xxyy_CHO_HARTERR %UXxX.yy.8 CHO HART communication error Read
_xxyy_CH1 HARTERR %UXxX.yy.9 CH1 HART communication error
_xxyy_ CH2_HARTERR | %UXxx.yy.10 | CH2 HART communication error
_xxyy CH3_HARTERR | %UXxx.yy.11 | CH3 HART communication error
_xxyy RDY %UXxx.yy.15 | Module READY flag
_xxyy_CHO_ACT %UXxx.yy.16 | CHO run flag
_xxyy_CH1_ACT %UXxx.yy.17 | CH1 run flag
_xxyy_CH2_ACT %UXxx.yy.18 | CH2 run flag
_xxyy_CH3_ACT %UXxx.yy.19 | CH3 run flag
_xxyy_CHO_OUTH %UXxx.yy.24 | CHO output high limit detection flag
_xxyy_CHO_OUTL %UXxx.yy.25 | CHO output low limit detection flag Read
_xxyy_CHO_OUTH %UXxx.yy.26 | CH1 output high limit detection flag
_xxyy_CHO_OUTL %UXxx.yy.27 | CH1 output low limit detection flag
_xxyy_CHO_OUTH %UXxx.yy.28 | CH2 output high limit detection flag
_xxyy_CHO_OUTL %UXxx.yy.29 | CH2 output low limit detection flag
_xxyy_CHO_OUTH %UXxx.yy.30 | CH3 output high limit detection flag
_xxyy CHO OUTL %UXxx.yy.31 | CH3 output low limit detection flag
_xxyy_OUTEN %UWXxx.yy.2 | Output status setting
_xxyy_CHO_OUTEN %UXxx.yy.31 | CHO output enable
_xxyy_ CH1 OUTEN %UXxx.yy.32 | CH1 output enable
_xxyy_CH2_OUTEN %UXxx.yy.33 | CH2 output enable
_xxyy CH3 OUTEN %UXxx.yy.34 | CH3 output enable Write
_xxyy_CHO_DATA %UWxx.yy.3 | CHO Digital input value
_xxyy_CH1_DATA %UWxx.yy.4 | CH1 Digital input value
_xxyy_CH2_DATA %UWxx.yy.5 | CH2 Digital input value
_xxyy_CH3_DATA %UWxx.yy.6 | CH3 Digital input value
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(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 ‘CHO digital input value’ of HART Analog Output Module installed at base 0, slot 4,
expression is %UWO0.4.3.

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

Device Type WORD
Slot No.

(3) To read ‘CH3 output low limit detection flag’ of Analog Input Module installed at base 0, slot 5,
expression is %UX0.5.31.
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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 I1/0O parameter
at project window and batch registration after setting 1/0 parameter

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

¥ XGF-DCAH - XG5000 - [NewProgram[Program]]

;Emject Edit Find/Replace “iew Online Monitor Debug Tools Window Help — | & »x
iDEaEE L BEO P X EHLY s W
2
H = = Y P Yep YRH 4P E e
B s THEARREEYREY B ElENEEE |
Project Window x ] f
ltermns
=-#5 XGF-DC4H + it
=P MNewPLCOXGI-CPUUI-Offline
& Global/Direct Variables =

=-[&} Parameter
Basic Parameter

“
= MewProgram i
Iser Function/Function, .,
lser Data Type i5

¢
B Project MewProgram [Program] [ Global/Direct Variables

| FLC Program | Wariable/Device | ’:

1]

- %

>
[w][M]' Monitor 1 4 Monitor 2 j, Manitor 3 i Monitar «

Variable Monitoring Window:

Message Window

[¥)(¥] Result  Check Program fFind 1 j, Find 2
MewPLC Offline

(b) Select XGF-DC4H module at I/O parameter window
E 2]

All Baze l Set Baze l

- Base 00 : Default & |S|0t| Module | Comment | Input Filker |Emergenc:y Dut| Allocation |
= 00 ¢ Default
=0t E ————————

= 02 ¢ Default
= 03¢ Default
= 04 ¢ Default
= 05 ¢ Default
= U6 : Default
= 07 ¢ Default
= 08 ¢ Default
= 09 : Default
= 10 ¢ Default
e 11 Default
+-f3 Base 01 : Default
+-( Base 02 : Default

1]

] Digital Module List ~
[ Special Module List
+ @ Analog Input Module
= @ Analog Output Module

B #GF-DV44 [Voltage, 4-CH)
B GF-DVEA [Voltage, 8-CH)
B #GF-DC44 (Curent, 4-CH)
B GF-DCE (Curent, 8-CH)
B RGF-0V4S (lsolated, 4-CH)

|j|5‘|m|m|ﬂ|m|m|h|w|m£

+! II =
+ @ ?ase 93 : 99‘?“!? v + @ Positioning Module
£ > +-F Mation Module
+ @ Temp. Meazuring Module
+-F S0E Module
+ @ [ata Log Module Frint W ] [ ak. ][ Cancel
+ @ Analog 10 Module
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(c) Set parameter by pressing [Details] and select [OK]

XGF-DCAH (HART, 4-CH)

#GF-DC4H HART, 4-CH)
Pararneter cHo | cH1 CH2 cHa |
[] channel status Digable ﬂ Dizahle Dizable Disable
] output range 4~20ma 4-20mA 4-20ma 4-20mA
Input type 0~16000 0~16000 0~16000 0~16000
[ &H. Output type Formerwalue © Formerwalue | Formervalue @ Farmerwvalue
[] Rate cantrol Dizable Dizable Disable Disable
Increase limitvalue 1] 1] 1] 1]
Decrease limit value 1} 1} 1} 1}
] output limit Disahle Disahle Disahle Disahle
High limitvalue 16000 16000 16000 16000
Law limit value i i i] 1]
[] HART Dizable Dizahle Dizable Disable
I ak ] [ Cancel

(d) Select [Yes]
- Auto-register global variable of module set in I/O parameter

9 Automatically register comments in the U Devices according to the special module setin the IfO parameter,
.} The previous comment will be deleted.
Continue?
Yes ] [ Mo

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

XGF-DCAH - XG5000 - [NewProgram [Programl]

Project Edit Find/Replace ¥iew Online Monitor Debug Tools Window Help -8 x

inEadsS 8% BEO D AT AAWW

: = 2
b A APE AME — | = 2 Lk Ak 4SF ABF AP IMF AFF O 4 P 4o WP W § o=
B st as M EIREENFYYYY I Ifl
Project Window x I77] —1
~
Iterns
=% XGF-DCAH - i1
=6 Mewb ine
L2
arameler
Basic Parameter ]
E /0 Parameter
=] Scan Program
MewProgram 4
Iser Function/Function, .,
UUser Data Type L5 v
£ >
B Project MewProgram[Program] |4y Global/Direct Yariables

| PLC Program | Yariable/Device |

4
‘I

< 4
[(PJ(1' Monitar 1/ Manitor 2} Monitor 3 j, Monitar «

Wariable Manitoring Window

Message Window

(M) Result £ CheckProgram i, Find 1 }iFind 2
NewPLC Offlin

7-4
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# XGF-DCAH - XG5000 - [Global/Direct Variables]
‘dh Project Edit Find/Replace Wiew Online Monitor Debug Tools Mindow Help -3 x
BBREX EHSY IMARE S R
0% i RBEOY
H E [} @ G [120% v
Froject Windaw x
Heme [V] atobat variable ‘E‘Dir&ml}'enah\e@nmmem [#] Fran ]
=& ¥GF-DCH - Varizble Kind | Variable [ Twe [ Address [Initial Yalue[Mfal] used [EIP] Comnent ~
= NewPLC(XGI-CPUU)-Offline 39 |YAR_GLOBAL_CONSTANT ~_FODO! _CHI_HI _LIMIT LINT 22 r r ™ HART &nalog Output Module: CHI output low linit value
Ll Vil A0 |AR_GLOBAL_CONSTANT _FODDI CHI _INC_RATE  LIINT 3 T F T HAT Analog Output Module: CHI rate control increase value
. @’g’;’;‘:’%amw A1 |VAR_GLOBAL_CONSTANT _FO0O1_CHI_LOW_LINIT UINT 23 T T T HAT knalog Output Hodule: CHI output hich linit value
i 1/0 Parameter 42 |VAR_GLOBAL_CONSTANT _FOOO!_CHI_STAT UINT 04 r r ™ HART Analog Output Mocule: CHI output status setting value
Scan Program 43 WV4R_GLOBAL_CONSTANT - _FODO! _CH2_DEC_RATE  LIINT 34 r r ™ HART #nalog Output Module: CHZ centrol decrease value
* NewProgram 44 VAR_GLOBAL_CONSTANT *_FOOO1 _CHZ_ERR UINT 13 r r ™ HART dnalog Output Module: CHZ error code
User Function/Function.. 45 |VAR_GLOBAL_CONSTANT ~_FOOO!I_CHZ_HI_LIMIT ULINT 24 r r ™ HARAT énalog Output Module: CHZ output low linit value
User Data Type 45 |YAR_GLOBAL_CONSTANT _FOOOI _CHP_INC_RATE  LIINT 5] ™ b ™ HART Analog Output Module: CH? rate control Increase valug
47 VAR_GLOBAL_CONSTANT - _FOOO! _CHZ_LOW_LIMIT LINT 25 r r ™ HART dnalog Output Module: CHZ output high limit value
48 |VAR_GLOBAL_CONSTANT _FOOO!_CHZ_STAT UINT 05 r r ™ HAAT Analog Output Module: CHZ output status setting value
49 |VAR_GLOBAL_CONSTANT _FOOO! _CH3_DEC_RATE  LIINT i) r r ™ HART Analog Output Module: CHI control decrease value
50 VAR_GLOBAL_CONSTANT ©_FOOO1 _CH3_ERR UINT 14 r r ™ HART dnalog Output Module: CH3 error code
51 VAR_GLOBAL_CONSTANT _FOOO1 _CH3_HI _LIMIT  LINT 26 r r ™ HART énalog Output Module: CH3 output low linit value
52 |VAR_GLOBAL_CONSTANT _FOOO!_CH3_INC_RATE WINT 3B r r ™ HAAT Analog Output Module: CH3 rate control Increase value
53 |YAR_GLOBAL_CONSTANT _FODO! _CH3_LOW_LIMIT LINT 27 r r ™ HART &nalog Output Module: CH3 output hiah linit value
54 VAR_GLOBAL_CONSTANT - _FOOOD!1 _CH3_STAT UINT 06 r r ™ HART dnalog Output Module: CH3 output status setting value
55 |VAR_GLOBAL_CONSTANT - _FOOO!_CH_EN UINT 0o r r ™ HAAT Analog Output Module: Channel emable/disable setting
56 |VAR_GLOBAL_CONSTANT _FOOO! _DATA_TYPE LINT 02 r r ™ HART Analog Output Mocule: Input data type setting
57 VAR_GLOBAL_CONSTANT - _FOOD1 _HART_EN UINT 40 r r ™ HART énalog Output Module: Communication enable/disable se
58 |VAR_GLOBAL_CONSTANT _FOOO!_LIMIT_EN UINT 19 r r ™ HAAT Analog Output Module: Qutput linit channel enable/dis
59 |VAR_GLOBAL_CONSTANT _FOOO! _OUT_RANGE LINT o r r ™ HART Analog Output Mocule: Output current fvoltage ranges
B0 |VAR_GLOBAL_CONSTANT - _FOOO! _RATE_EN LINT 28 r r ™ HART Analog Output Module: Rate control channel enable/dis
] | CF r v
i Project NewProgram[Program] 2y Global/Direct Variables
x J FLC Piogiam | Yaisble/Device | Welue | Type [ DevicerVariable | Comment
1
3
H
2|
i £
2 H
3l W
H '\ Wanitor 1 /{Manitor 2 } Manitor 3 , Monitor 4 4 ()M, Result 4 Check Pragram A Find 1 j, Find 2}, Communication }, Crass Reference }, Used Device j Duplicate Goi
NewPLC Offine Global Variable  Overwrite
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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-DCAH - XG5000 - [NewProgram[Program]] =3
| X

Emject Edit Find/Replace Miew Online Monitor Debug Tools Window Help L,
hzaldE Es EEO P EER W AW W
228
LF A AR AME = | =3 % L F AfF A5 ARF APF AMF AFF O 4P Wb URE U
ElEsk| F5 F4 sF1 sF2 F5 FB sFa sF9 F9 F11 oF3 oFd sF sF6 F10 sF7 o3 cd o5 of
Project ‘Window x 0
ltermns
= HEF-DCAH + if
=@ Me !
B Iz
=% Parameter
Basic Parameter i
B /0 Parameter
= Scan Program
MNewProgram iq
User Function/Function, .,
UUser Data Type 15 v
L £ >
B Project MewProgram[Program] [y Global/Direct Variables
® | FLC Program | Wanable/Device | *
4 1 4
&
5=
c
=
2
g E
2 £
3 5 |&
E (M) Monitor 1 £ Manitor 2 ) Manitor 2 4 Monitor | 2 (M), Result A Check Prograrm ), Find 1  Find 2
MewPLC Offline

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

XGF-DCAH - XG5000 - [NewProgram[Program]]

rolect [Edi| Find/Replace Miew Online Monltor Debug Tools Window Help BEIE
D& @ KR EY (MWW LS
i wmgm SR DY
& ¥ A SN [=] B E6HDDRHE aalo ¢ e B @ 9w
Project Windo, =
hems X Delete Del =~
=8 RGF Select All Ctrl+A
EDL et Mode Insert
=™ InsertLine Ciel
2 Delete Line Cirl+D
o7 Insert Cell Cl4
& EE“,{ Delete Cell Ctl+T
E\ Rieaister Special/Communication Module Variables |
Insert Comment/Label,.. Ctrl+E
@ SetBlock Mask
® Remoye Block Mask
Bookmark e
Tools v
=)
L
L
L2
i o

et ewProaram(Proaram]

= [ PLC | Pogam | Varisble/Deviee | Vaue | Tope Device/Vaiiable | Comment  ||X
i
3
3
2
=
2
2 o
s 5 |8
z " Monitor 1 £ Monitor 2 , Moniior 3 J Monitor 2 (1), Result /{Check Program J Fing 1}, Find 2 }, Communication }, Cross Reference J, Used Device J, Duplicate Coi
Automatically registers comments in the U Devices according 1o the special madule set in the |0 parameter HewPLC Offline Flow 0. Column 0 Overvite
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XG5000 - [Global/Direct Variables]

Project Edit Find/Replace View Online Manitor Debug Tools Window Help -3 x
hsaES = &as $ BB X K YT
B 0w iSRE Dy
H ® G 120% v =]
Project wWindouw ®
Heme [V]etobal wariaie WE‘D\mmVanah\eCnmmem [®] g |
=& HGF-DCAH - Variable Kind | variable [ Twe [ address [initial Value[PBtal] used [ EIP] Connent ~
= @ MewPLC(Xal-CRUL)-Cffline 39 |YAR_GLOBAL _CONSTANT _FOOO1_CHI_HI_LIMIT LINT 22 [ [ ™ HAAT énaloa Qutput Mocule: CHI output low limit value
@ Clotl/Dieeilveriabies 40 |VAR_GLOBAL_CONSTANT _FOOOI_CHI_INC_RATE  LIINT al [~ T T HART Analog Output Module! CHI rate control increase value
7 @';ra”;:;a,amte, 1 |WARGLOBAL _CONSTANT  _FOODI CHT_LOW_LIWIT UINT 2 T T HAAT énalog Dutput Module: CHI output high Iinit value
g 1/0 Parameter 42 |WAR_GLOBAL_CONSTANT _FOODI_CHI_STAT UINT 04 O O ™ HART Analog Dutput Module: CHI output status setting value
= Scan Program 43 YAR_GLOBAL_CONSTANT _FOOD1_CHZ_DEC_RATE UINT 34 ] ] ™ HART Analog Output Module: CHZ control decrease value
NewPragram 44 YAR_GLOBAL _COMSTANT - _FOOD1_CHZ_ERR UINT 13 O O ™ HART #nalog Output Module: CHZ error code
HSE’E“”E”T“”/F“”D”“” . 45 |YAR_GLOBAL _CONSTANT _FOOD1_CHZ HI_LIMIT UINT 24 O O ™ HAAT énalog Qutput Module: CHZ output low limit value
ser Data Type 45 |VAR_GLOBAL_CONSTANT _FOOOI_CHZ_INC_RATE LIINT 3] ! ™ HART Analog Output Module: CHZ rate control Increase value
47 YAR_GLOBAL _COMSTANT _FODD1_CHZ_LOW_LIMIT LINT 25 O O ™ HART 4nalog Output Module: CHZ output high linit value
48 |YAR_GLOBAL_CONSTANT _FOODI_CHZ_STAT UINT 05 O O ™ HART Analog Dutput Module: CHZ output status setting value
49 |YAR_GLOBAL_CONSTANT _FODDI_CH3_DEC_RATE LIINT 36 [ [ ™ HART Analoa Dutput Module: CHI control decrease value
50 YAR_GLOBAL _CONSTANT _FOOD1_CH3_EAR UINT 14 [ [ ™ HART #naloa Output Module: CH3 error code
5l YAR_GLOBAL _COMSTANT _FODD1_CH3_HI_LIMIT UINT 26 O O ™ HART #nalog Output Module: CH3 output low limit value
52 |YAR_GLOBAL_CONSTANT _FOODI_CH3_INC_RATE UINT 3 O O ™ HART Analog Dutput Module: CH3 rate control increase value
53 |YAR_GLOBAL _CONSTANT _FOOO1_CH3_LOW_LIMIT LINT 27 Il Il ™ HART énaloa Qutput Mocule: CH3 output hieh linit value
B4 YAR_GLOBAL _COMSTANT _FODD1_CH3_STAT UINT 06 O O ™ HART #nalog Output Module: CH3 output status setting value
55 |WAR_GLOBAL_CONSTANT _FOOD1_CH_EN UINT o] O O ™ HART Analog Dutput Module: Channel enable/disable setting
56 |YAR_GLOBAL_CONSTANT _FODOI_DATA_TYPE UINT 02 [ [ ™ HART Analoa Output Module: Input data tvee setting
a7 YAR_GLOBAL _COMSTANT _FOOD1_HART_EN UINT 40 O O ™ HART #nalog Output Module: Communication enable/disable se
58 |YAR_GLOBAL_CONSTANT _FOODI_LIMIT_EN UINT 19 O O ™ HART Analog Dutput Module: Output |imit channel enable/dis
50 |YAR_GLOBAL_CONSTANT _FODOI_OUT_RANGE UINT ] [ [ ™ HART Analoa Output Module: Output current fvoltage ranges
B0 |YAR_GLOBAL_CONSTANT _FOOD1_RATE_EN UTNT 28 [ [ ™ HART Analoa Output Module: Rate control channel enable/dis
d | N E .
B Project NewProgram[Program] %y Global/Direct Variables
= [ PLC Progam | Variable/Devies | Value | Tope | DevicerVariable | Comment
j
E]
e
=
z H
HE > (&
= Y Monitar 14 Monitor 2 j, Manitar 3 J, Monitor 4 K [MJ()', Result /;Check Program J, Find 1 , Find 2 i Communication j, Crass Reference j, Used Device ) Duplicate Goi
NewPLC Offiine Glabal Variable | Overwrite
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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-DCAH - XG5000 - [NewProgram[Local Variables] ]

Project |Edit| Find/Replace Yiew Online Monitor Debug Tools Window Help - 0 x
= o * |- B oh o4 5 W & L8
o E
# Cut Cirl+x R BRBEOR i
H Copy CtrC EEE = @ ® &0 v B2
Project Windg % Delete Del riable Tupe | Address | Initial Yalue |Retain\ Used \ Comment
Iterns = [ [
=Ep XGF Select &l Ctrl+4,
S8 Nop inser Line CtieL
= [ 5¢ Delete Line Ctrl+D
Export Variables to Eile,..
ER- Import Yariables from File, ,,
g Reaister Special/Communication Module Variables
| Add EXTERNAL Yariable
t
H
Delete &l unused variables/comments, ..
Feallocate All Auto-allocation Variables, ,,
L |IES 3
B Project WewProgram[Program] gy Global/Direct Variables 2 NewProgram[Local V..,
x | FLC | Frogram ‘ Varable/Device | Walue | Type |Dewca x
‘I 1
g
2
=
g
5 3
2 £
3le » |8
L] '\ Monitor 1§ Monitor 2 Monitor 3\ Monitor 4 £ [¥](] Result £ Check Program J, Find 1, Find 2 Communication j, Cross Reference jy Uset
Add EXTERNAL variable, MewPLC Offline Ovarvrite

(c) Select local variable to add at Global View on “Add External Variable” window (“All” or “Base,

slot”).
-View All
M Add External Variable ?x
Find Wariable: ||
Global Variable ltem
ﬁ’*DD|iC~5“| Wariable Kind W ariable Type | e
1 [ VAR_GLOBAL 0001 _CHO_ACT BOOL FilEd
2 [~ VAR_GLOBAL _0001_CHO_DATA T 1]
3 [~ VAR_GLOBAL _0001_CHO_ERR ~ BOAL gl
4 [~ VAR_GLOBAL 0001 _CHO_HARTER BOGL gl
5 [~ VAR_GLOBAL 0001 _CHO_OUTEN  BOGL gl
B [~ VAR_GLOBAL 0001 _CHO_OUTH  BOAL gl
7 [ YAR_GLOBAL _0001_CHO_OUTL  BodL bl
B [ YaR_GLOBAL 0001_CHI_ACT  BOAL bl
g [ YaR_GLOBAL 0001 _CHI_DATA T bl
10 [ YaR_GLOBAL 0001_CHI_ERR BOAL bl
11 [ YaR_GLOBAL 0001_CHI_HARTER BOAL bl
12 [ YaR_GLOBAL 0001_CH1_OUTEN  BoAL bl
13 I YR GLOBAL 0001 CHY OUTH  BooL gl
< >
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- View per base, slot

M Add External VYariable

Find VY ariable: | K

Global % ariable [kem Cancel

Iterm: All w Select Al

Al
General Yariable Unzelect Al
o0 o

e

Ap GFDCAHHART. ALH)
1 T YAR_GLOBAL _0001 _CHO_ACT  :BOOL Bl
2 [T YAR_GLOBAL _0001 _CHO_DATA  © IMT 1L
3 [T VAR_GLOBAL _0001_CHO_ERR  (BOOL I
4 [T VAR_GLOBAL _0001 _CHO_HARTER: BOOL I
5 [T VAR_GLOBAL _0001 _CHO_OUTEN (Bo0L I
5 [T VAR_GLOBAL _0001 _CHO_OUTH  BO0L I
7 [T VAR_GLOBAL _0001_CHO_OUTL  :BO0L I
g [T VAR_GLOBAL _0001_CHI_ACT  BOOL 1K
g [ VAR_GLOBAL _0001_CHI_DATA - INT AL
10 [C  VAR_GLOBAL _0001_CH1_ERR  BOOL A1
11 [T VAR_GLOBAL _0001_CH1_HARTER: BOOL A1
12 [T VAR_GLOBAL _0001 _CH1_QUTEN - BOOL A1
1< 3 ™ V4R GLOBAL 0001 CHI OUTH  BOOL %L}IX e’

(d) The following is example selecting digital input value ( 0000 CHO DATA) of “Base00, Slot01”.
M Add External Yariable

Find “ariable: | | oK
Global Wanable [tem
Item: | Baseld, Slat0l: XGF-DC4H [HART, 4-CH) w |
Applicat]  VarisbleKind | Varisble | Twpe | 4
1 [T VY4R_BLOBAL _0001_CHO_ACT  BOOL A1k
2 [ | VAR_GLOBAL _0001_CHO_OATA  INT R
3 [T Y4R_GLOBAL _0001 _CHO_ERR  BOOL A1k
4 [T VAR_GLOBAL _0001 _CHO_HARTER BOOL A1k
5 [T Y4R_GLOBAL _0001 _CHO_OUTEN * BOOL A1k
E [T VAR_GLOBAL _0001_CHO_OUTH ~ BOOL A1k
7 [T W4R_GLOBAL _0001 _CHO_OUTL  BOOL ATk
g [T VAR_GLOBAL _0001_CHT_ACT  BOOL A1k
3 [T W4R_GLOBAL _0001_CHY _OATA  INT AL
10 [T VAR_GLOBAL _0001_CHT_ERR BOOL A1k
11 [T VW4R_GLOBAL _0001 _CHY _HARTER BOOL ATk
12 [T VAR_GLOBAL _0001_CHT_OUTEN  BOOL A1k
13 [ Y&R BLOBAL 0001 CH1 OUTH BOOL Blla ™
< ¥
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(4) How to use local variable on program
- It describes the added global variable at local program.
- The following is example writing the %MWO to conversion value of CHO of Analog Output Module.

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

Channe | MOVE
—— —EH EHOF

AMNO AN ouTH

Double-click
(b) Select global variable at variable type at Select Variable window. And select relevant base (0
base, 1 slot) at global variable view item.

M Select Variable 23

Wariable: [] &dd ta direct variable camment
Variahble List
() Local \.-"ariahle () Direct Varisble () Flag -

Global Wariable

List: Blazell, Slotl1: WGF-DC4H [HART, 4-CH) b

all
Wariable Kind Wariable Type Address | Initial ' alue | Hetain| Used | EIP | Comment| ~

1 AR _GLOBAL _0001_CHO_ACT BOOL BUXO.1.16 r r [T HA&RT dna

2 AR _GLOBAL _0001_CHO_DATA © INT B0, 1.3 r r [ HART Ana

3 AR _GLOBAL _0001_CHO_ERR ' BOOL BUX0.1.0 r r [T HART éna

4 WAR_GLOBAL _0001_CHO_HART BOOL B0 1.8 r r [T HART éna

5 WAR_GLOBAL _0001_CHO_OUTE BAOL B0, 1,32 r r [T HART éna

B VAR _GLOBAL _0001_CHO_OUTH | BAaoL B0 1.24 r r [~ HART &na

7 VAR _GLOBAL _0001_CHO_OUTL - BAoL BUX0.1.25 r r [~ H&RT &na

g VAR _GLOBAL _0001_CH1_ACT BAOL B0 117 r r [ H&RT Ana

9 WAR_GLOBAL _0001_CH1_DATA © INT 0. 1.4 r r [ H&RT Ana

10 WAR_GLOBAL _0001_CH1_ERR BAOL BUX0.1 1 r r [ H&RT Ana

1 WAR_GLOBAL _0001_CH1_H4RT ' BOOL BUx0.1.9 r r [ H&RT Ana

12 AR _GLOBAL _0001_CH1_0UTE | BaoL BUX0.1.33 r r [ HART Ana

13 AR _GLOBAL _0001_CH1_0OUTH | BAa0L BUX0.1.26 r r [ HART Ana

14 AR _GLOBAL _0001_CH1_0UTL | BAoL BUX0.1.27 r r [T HART éna

15 WAR_GLOBAL _0001_CH2_ACT - BOOL B0, 118 r r [T HART éna

16 YR _GLOBAL _O001_CH2_OATA  [NT ALY r r [ HART éna

17 VAR _GLOBAL _0001_CH2_ERR BAOL BX0.1.2 r r [~ H&RT &na

18 VAR _GLOBAL _0001_CH2_HART - BOOL BUX0.1.10 r r [ HART &na

18 VAR _GLOBAL _0001_CH2_0UTE | BAoL BUX0.1.34 r r [ H&RT Ana

20 WAR_GLOBAL _0001_CHZ_0UTH | BAOL BUX0.1.28 r r [ H&RT Ana 3

Rkl AN 2 noal nont oUS NeiTe Conni WO 1 N Ll Ll - AT Aes
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(c) Double-click or select _0001_CHO_DATA corresponding to CH1 D/A conversion data and click
[OK].

Yariable: |_0001_CHO_DATA [] &dd ta direct variable camment
Variable List
O LocalVariable () Global Varisble () Direct Variable () Flag -

[ Hewvaiabl.. |
Global W ariable
List: Baze00, Slat01: XGF-DC4H [HART, 4-CH) hd

| | Wariable Kind | Wariable | Type | Address | Initial % alue | Hetain| Used | EIP | Eomment| ~
1 WAR_GLOBAL _0001_CHO_ACT BOOL FUX0.1.16 O O [~ HART #na

h _ _ 0_D4Th : 1.3 " I [~ HART Ang
3 WAR_GLOBAL _0001_CHO_ERR BOOL BUX0.1.0 r r [T HART dna
4 WhR_GLOBAL _0001 _CHO_HART BOOL HH0.1.8 r r [T HART dna
5 WAR_GLOBAL _0001_CHO_OUTE  BAOL HH0.1.32 r r [ HART dna
B WAR_GLOBAL _0001_CHO_OUTH | BAoL B0 1.24 r r [~ HART dna
7 WAR_GLOBAL _0001 _CHO_OUTL - BaoL BUX0.1.25 r r [~ HART dna
g WAR_GLOBAL _0001_CH1_ACT BAOL BUX0.1.17 r r [~ H4RT dna
] WAR_GLOBAL _0001_CH1_DATA - INT 0. 1.4 r r [~ HART dna
10 WaR_GLOBAL _0001_CH1_ERR BOOL FX0.1 r r [~ HART #na
1 WAR_GLOBAL _0001_CH1_H4RT ' BOOL ®UX0.1.9 r r [~ HART #na
12 WAR_GLOBAL _0001_CH1_0UTE | Ba0L BUX0.1.33 r r [~ HART dna
13 WAR_GLOBAL _0001_CH1_0OUTH | BAa0L BUX0.1.26 r r [ HART dna
14 WAR_GLOBAL _0001 _CH1_o0TL BAoL B0 1,27 r r [T HART dna
15 WAR_GLOBAL _0001_CH2_ACT  BOOL HH0.1 .18 r r [ HART dna
16 WAR_GLOBAL _0001_CHZ_DATA © INT 0. 1.5 r r [ HART dna
17 WAR_GLOBAL _0001_CH2_ERR BAOL EX0.1.2 r r [~ HART dna
18 WAR_GLOBAL _0001_CH2_HA4RT ' BAOL EUX0.1.10 r r [~ HART dna
18 WAR_GLOBAL _0001_CHZ_OUTE | BAOL BUX0.1.34 r r [~ HART dna
20 WaR_GLOBAL _0001_CHZ_OUTH | BaoL EUX0.1.28 r r [~ HART #na 2
Rl UAn 2l noal nont oUS NeiTe Conni wHvn 1 N Ll Ll - UAnT Ae-

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

o
Channel MYE
— —EN EHO-
Lf _0001 _CHO_
AN Q1IN OUTE DT
2
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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 HART Analog Output Module at table 7.2.

[Table 7. 2] Operation parameter setting area

Global variable Contents R/W | Instruction
_Fxxyy CH_EN Set alarm process
_Fxxyy OUT_RANGE Set average process method R/W PUT
_Fxxyy DATA TYPE Set channel to use
_Fxxyy CHO_STAT CHO output status setting
_Fxxyy CHO_HI_LIMIT CHO output high limit
_Fxxyy_CHO_LOW_LIMIT CHO output low limit R/W PUT

_Fxxyy CHO_INC_RATE CHO change rate increase value
_Fxxyy CHO DEC RATE CHO change rate decrease value

_Fxxyy CHO_STAT CHO output status setting
_Fxxyy CHO_HI_LIMIT CHO output high limit
_Fxxyy CHO_LOW_LIMIT CHO output low limit R/W PUT

_Fxxyy CHO_INC_RATE CHO change rate increase value
_Fxxyy CHO DEC RATE CHO change rate decrease value

_Fxxyy CHO_STAT CHO output status setting
_Fxxyy CHO_HI_LIMIT CHO output high limit
_Fxxyy CHO_LOW_LIMIT CHO output low limit R/W PUT

_Fxxyy CHO_INC_RATE CHO change rate increase value
_Fxxyy CHO DEC RATE CHO change rate decrease value

_Fxxyy CHO_STAT CHO output status setting
_Fxxyy CHO_HI_LIMIT CHO output high limit
_Fxxyy_CHO_LOW_LIMIT CHO output low limit R/W PUT

_Fxxyy CHO_INC_RATE CHO change rate increase value
_Fxxyy CHO DEC RATE CHO change rate decrease value

_Fxxyy LIMIT_EN Channel output limit setting

_Fxxyy RATE_EN Channel change rate control setting R/W PUT
Fxxyy HART EN HART communication setting

_Fxxyy CHO_ERR CHO error code

_Fxxyy CH1 ERR CHL1 error code R GET

_Fxxyy CH2_ERR CH2 error code

~Fxxyy CH3 ERR CHS3 error code

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



Chapter 7 Configuration and Function of Global Variable (For XGI/XGR)

7.2.2 PUT/GET instruction

(1) PUT instruction

PUT

Writing data to special module

Function Block Description
Input
PUT REQ : Execute function when 1
BASE : Specify base position
BOOL — REQ DONE [— BOOL SLOT : Specify slot position
USINT — BASE STAT = UINT MADDR : Module address
USINT — SLOT DATA : Data to save module
UINT — MADDR
Output
*ANY —| DATA 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

FUBTSEE f Input(ANY) type Description
PUT_WORD WORD (SI\?'\A/\% DV}%?.D data into the designated module address
PUT_DWORD DWORD (SI\?'\A/\% DDI\?A)/_ORD data into the designated module address
PUT_INT INT (SI\?'\A/\% DIII;I)T data into the designated module address
PUT UINT UINT (SI\?'\A/\% DLIJ?’;I_IT data into the designated module address
PUT DINT DINT (Sl\?x\% 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) Ianll?J;: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(tsI A?SDnl;l;Ch as UNIT from the designated module
GET_DINT DINT sdedarole s('jsa(tsI A?SDnl;l;Ch as DINT from the designated module

GET_UDINT UDINT Rae;;jredsit?Mai Dn|13u|%h as UDINT from the designated module
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7.2.3 HART Commands

(1) HART_CMND command

HART_CMND

Writing HART command to module

Function Block Description
CHND Input
HART _CMND

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

BASE . Specify base position
JBASE  STATE SLOT : Specify slot position

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

USINT  45L0OT set)

USINT  {CH Output
DONE : Output 1 when normal

ARRAV[13] JC_SET 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

i3 1600
CHKD
req HART_CMND
|} REU — DOWER
ig 16400 16#0000
B4SE  JBASE  STATE
i 1601
SLOT - q8Ldr
ig 16800
CH +CH
Lr
CCCC {CHKND
L8
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(2) HART_C000 command

HART CO000

Read response to Universal Command 0

Function block

Description

Cooo Input
HART_COO0
BOOL {RE0 ~DONEF BOOL REQ
BASE
USINT JBASE  STATF UINT SLOT
CH
USINT JSLOT  M_IDF USINT
Output
USINT {CH  DTYRL UINT DONE
STAT
PAMBLE USINT M_ID
D _TYP
UREVF usINT
O_REV: UsINT f,’fﬁﬁg\b
D_REV
S_REV:  USINT S_REV
H REV
H_REVE  UInT DFLAG
D_ID
OFLAG. ARRAY(S]
OF BOOL
010 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 is
used to monitor response data. If HART channel is set to ‘Allow’ and HART communication is
normally performed, response data of this area will be displayed even though any response to
Command O is requested through HART_CMND. But, to monitor those data continuously, set

Command 0 command through HART_CMND.
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mExample program

18 16401
£ooo
A - OO
T | 16#O0 1640000
BASE  {BASE  STATH
Tirr | 1Em 16484
SLOT  {3LOT  M_IDR
T2 | 16w 1646409
CH  {CH  O_TvRt
i | 16#05
PAMBL}
i | 16#05
U_REYH
irs | 16404
O_REYH
iF | 16402
S_REYH
T 1640002
H_REY}
i |
OFL &G
g 15#nnﬁnnnsn
0_1of
£
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(3) HART_C001 Command

HART C001

Read response to Universal Command 1

Function block Description
Cont |nput
HART _CO01

BOOL {RED DONE- BOOL REQ : Execute function when 1(rising edge)
BASE . Specify base position

USINT JBASE  STATL uInT SLOT : Specify slot position
CH : Used channel number

USIMT H5LO0T PUMITE WSIMT
Output

USINT JCH Pl REAL DONE : Output 1 when normal
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

121 1E#01
coat
HART_CO01
REL — DOMEF
122 16800 1640000
BASE  BASE STATE
129 16801 16439
SL0T - 43LOT PUMITE
L2 16800 g. 13619918
ge+101
CH 4CH Pyl
125
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(4) HART_C002 command

HART C002

Read response to Universal Command 2

Function block Description
cooz Input
HART_CO0Z . -

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

USINT -BASE  STAT UINT CH : Used channel number

USINT {5LO0T  CURR: REAL
Output

USINT CH  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

L 1E#01
cooz
HART_Ca0z
REL — DOMEF
L2 16800 1640000
BASE  BASE STATE
129 16801 4.01207113
Je+000
aL0T  45L0T - CURRE
123 16800 7. 5dd3za0s
Te-002

CH “CH  PCENT}
L30
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(5) HART_C003 command

HART C003

Read response to Universal Command 3

Function block Description
Coos Input
HART _CO03
BOOL fED DO BOOL REQ : Execute function when 1(rising edge)
BASE . Specify base position
USINT {BASE  STATR LINT SLOT : Specify slot position
CH : Used channel number
USINT 4SLOT CURRL REAL
USINT doH PUNITE UsINT Output
DONE : Output 1 when normal
Pl REAL STAT : Error information
CURR : Primary Variable loop current(mA)
SIMTE UsinT PUNIT - Primary Variable Unit
PV : Primary Variable
W REAL SUNIT : Secondary Variable Unit
SV : Secondary Variable
_—_ TUNIT : Tertiary Variable Unit
USINT TV : Tertiary Variable
QUNIT : Quaternary Variable Unit
W ReAL Qv : Quaternary Variable
UNITE ysInT
W ReaL
mFunction

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

used to monitor response data.

is
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mExample program

L1 16401
£oo3
- O
Ti22 | 16wm0 1640000
BASE  {BASE  STATH
Ti22 | 1ERM1 4.01207113
3e+000
SLOT  {5LOT  CURR-
Tia | 16#00 16439
CH  {CH  PUMITH
ECE 8. 13619915
Be+001
Pl
e 164Fh
SUNITH
E 1 #UNANDO0
De+000
S
iz | 1GHFB
TUNITH
Tiag | 0. 00000000
Oie+000
Thl
T | 16439
QUM TH
T 754432305
Te-002
s
T
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(6) HART_C012 command

HART_CO012

Read response to Universal Command 12

Function block Description
coz |nput
HART_CO1 2
BOOL {REQ  DOMEF BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT JBASE  STATL UINT SLOT : Specify slot position
CH : Used channel number
USINT {SLOT  MESS} STRING
Output
USINT 4CH LEEL  STRIMG 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 16401
comez
HART_CO12
REL — DIOWEF

{4 16400 1E#0000

BASE  {BASE  STATH

16401 " RARKRRRRE
ol LEA S

SLOT  {5L0T  MESSE
L8 TE400 '

CH 1tH _hGEF
L7
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(7) HART_C013 command

HART C013

Read response to Universal Command 13

Function block Description
1K Input
HART_CO13
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 {3L0T  TAGF STRING
Output
USINT CH  DESC: STRING
DONE : Output 1 when normal
YEARL UINT STAT - Error information
TAG : Tag
DESC : Descriptor
MONE LSINT 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

L8 16401
Coa
HART_CO13
REL — OOHE-
140 16400 1E#0000
BASE  {BASE  STATE
L5 1E#01 NTC

LT fSLOT TAGE
L5f 16400 " RARKRRRRE
LEA S

CH 1cH DESCH

LA2 1ERO7OC
YEARE
L5332 16404
MO
L5 16405
DNt
TiER
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(8) HART_C015 command

HART CO015

Read response to Universal Command 15

Function block Description
i)l Input
BOOL RIEERT'EH&ﬁE BOOL
REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT BASE  STATE UINT SLOT : Specify slot position
CH : Used channel number
USIMT 43L0T ASELF USINT
USINT {H  TFUMEE UsInT Output
DONE : Output 1 when normal
RUNITE usImT STAT : Error information
A SEL : PV Alarm select code
UPPERL REAL TFUNC : PV transfer function code
RUNIT : PV range units code
LOWERL REAL UPPER : PV upper range value
LOWER : PV lower range value
naMrl REAL DAMP : PV damping value(sec)
WR_P : Write-protect code
wpk usinT DIST : Private-label distributor code
DISTE 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

L5 16401
Co15
Rl DO}
T | 1ERO0 1640000
BASE  {BASE  STAT}
s | 1EO0 16#F4
SLOT  {SLOT A_SEL}
Tis | 1B#O0 16400
CH  tH TRUNCE
e | 16439
RUNITE
Tigr | 1.00000000
Oe+002
UPPER}
Tiae | 0.00000000
De+000
LOWER}
s | 0.00000000
De+00
DAHP}
Tigg | 1GHFE
IR_P}
Tigs | 1644
It
s
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(9) HART_C016 command

HART CO016

Read response to Universal Command 16

Function block Description
COG |nput
HART_CO16

BOOL {REQ  DOWE BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position

USINT {BASE STATH UINT rad N Ao A e

USIMT 45LOT FASSME UDIMNT Output
DONE : Output 1 when normal

USINT {EH 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

167 16801
CO1E
]
168 16400 1640000
BASE  {BASE  STAT}
189 16401 15#00000000
SLOT  {SLOT FASSME
I B
CH  CH

Lt
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(10) HART_C048 command

HART C048

Read response to Common Practice Command 48

Function block Description
L04G Input
HART _CO43
BooL Rl IO 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 {SL0T DS314 DWORD
USINT {tH  DSSIBF WORD Output
DONE : Output 1 when normal
Extol BvTE STAT : Error information
DSS1A : Device-specific status1(1/2)
oMol BvTE DSS1B : Device-specific status1(2/2)
EXTD : Extend device-specific status(V6.0)
a5t . OPMD : Operational modes(V5.1)
DWORD AOS : Analog outputs saturated (V5.1)
AOF : Analog outputs fixed (V5.1)
AR DWORD DSS2A : Device-specific status2(1/3)
DSS2B : Device-specific status2 (2/3)
03524 DwWORD DSS2C : Device-specific status2 (3/3)
0S526F DWORD
0SS2CH DWORD

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

172 15401
6048
HART_C042
REQ ™ DONEL
173 16400 1640000
BASE  [BASE  STAT}
174 16401 160000002
SLOT - fSLOT DSSTAf
175 16400 1640000
CH o fH DSSI
17 15400
EXTOR
177 15400
PHDL
178 1640000006
As
179 160000010
ACF
180 166284750
ss2h-
187 16£2970040
[Ss2B:
162 16/0035200
Dss2c
183
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(11) HART_C050 Command

HART CO050

Read response to Common Practice Command 50

Function block Description
C0B0 Input
HART_CO50
BOOL {RE0 DONE- BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT {BASE  STATL UINT SLOT : Specify slot position
CH : Used channel number

USINT  H5L0T PWARE USINT

USIMT {CH  S_WARF usINT Output

T vanl DONE : Output 1 when normal

- VSINT STAT : Error information
P_VAR : Primary Device Variable

0-VAR 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

L84 16401
050
e DO
L85 16800 1E#0000

BASE  JBASE  STATH

P 16801 16405
SLOT - {5L0T P_‘VéRE

187 16800 16400
CH {£H  S_WARE

£88 16400
T_YARr

130 16400
[I_Y4Rr

i
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(12) HART_C057 command

HART CO057

Read response to Common Practice Command 57

Function block Description
CO&Y Input
HART_COR?

BOOL 4REU  DOME- BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position

USINT {BASE  STATE UINT SLOT : Specify slot position
CH : Used channel number

USIMNT  43L0T U_TAGE STRIMG
Output

USINT {fH  LDESCH STRING DONE : Output 1 when normal
STAT : Error information
UDESC : Unit descriptor
UYEAR : Unit year

UMK UsINT U MON :Unit month

U_DAY : Unit day

L_O&¥- USIMT

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

mExample program

L8 16401
COs?
HART_CO57
REL — DOMEF
182 16800 TE#0000
BASE  {BASE  STATH
103 16801 QEEe

SLOT - 43L0T U_TAG-
16800 " (i " @0
Le o ;0"

CH 4CH  UDESCH

fi=l] T1ER070C
UYEAR-
18 16404
L_MON-
187 16405
L_DA¥E
T
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(13) HART_C061 command

HART C061

Read response to Common Practice Command 61

Function block Description
COe! Input
HART _COG1
BOOL -REN 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
USIMT 43L0T AUNITE UsINT
Output
USINT {CH ALV REAL
DONE : Output 1 when normal
PUMITE UsImT STAT : Error information _
AUNIT : PV Analog Output units code
Y A _LVL : PV Analog Output level
PUNIT : Primary Variable units code
STl usINT PV : Primary Variab!e _
SUNIT : Secondary Variable units code
SV : Secondary Variable
W REAL TUNIT : Tertiary Variable units code
TV : Tertiary Variable
TUNITE USINT QUNIT : Quaternary Variable units code
Qv : Quaternary Variable
¥ REAL
UNITE  usINT
0¥ 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

159 16401
COR1
Rl DONEL
TLro | 1eRO0 1640000
BASE  {BASE  STaT}
Tiiod | 16#01 16407
SLOT  {SLOT AUNIT}
Tiie | 16#O0 0. 00000000
Oie+00
H {tH s}
TLioa | 16400
PUNITE
Loy | 3.51557758
Te-041
Yt
Tiros | 16400
SUNITE
TiiE | 0. 00000000
Oie+00
v
TLir | 1GHFB
TUNITE
T -2, 1049714
BEe-007
T}
Lroe | 16470
QUNITE
Tirio | 302260217
Ee-014
v
i




Chapter 7 Configuration and Function of Global Variable (For XGI/XGR)

(14) HART_C110 command

HART_C110

Read response to Common Practice Command 110

Function block Description
CI10 Input
HART_C110
BOOL Rl DONE: 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 45L0T PUNITE USINMT
USINT {CH Pyl REAL Output
DONE : Output 1 when normal
SUNITE USINT STAT : Error information
PUNIT : Primary Variable units code
3 REAL PV : Primary Variable value
SUNIT : Secondary Variable units code
TUNITE USIMT SV : Secondary Variable value
TUNIT : Tertiary Variable units code
WL REAL TV : Tertiary Variable value
QUNIT : Quaternary Variable units code
QUMITE wsINT 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

L1142 16401
cio
Rl DO
Tiifg | 16#O0 1640000
BASE  {BASE  STaT}
Tiif4 | 16#01 16454
SLOT  4{SLOT PUNIT}
TLifs | 16#O0 0. 00000000
Oe+000
tH  {cH Yt
Tird | 16400
SUNITE
L | 3.51557758
Te-041
v
it | 16400
TUNITE
Tiitg | 0. 00000000
Oie+00
T}
L | 1G4FE
QUNITE
L | -2, 1049714
BFe-007
v
TLiEZE |
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(15) HART_CLR command

HART_CLR

Clear HART command to module

Function block Description
CLR Input
HART_CLR . -
BOOL 4RE0 DONEF 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
USINT  JstoT (bit mask set)
Output
USINT - CH DONE : Output 1 when normal
ARRAY[13] k an STAT : Error information
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

i3 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

L1238 16401
CL
reql HART_CLR
| REQ ~OONE
TitAr | 16#O0 16#0000
BASE  {BASE  STATH
TiiE | 1ERDI
SLOT  4sLOT
it | I6#O0
CH  CH
0000 {C_CLR
=
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7.2.4 Example using PUT/GET instruction

(1) Enable channel
(a) You can enable/disable D/A 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 D/A conversion is as follows

B15 B14 B13 B12 B11 B0 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

c|c|C|C
-l =-1-1-1—1-1-/-1-1|1-1-1- HIH|H]|H
312110
Bit Description
0 Stop
1 Run

16#0003 : 0000 0000 0000 0011

!

CH3, CH2, CH1, CHO

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

[WETZ
REQ PUT_WERO
| | RED T OONE|
1] JBASE  STATE
] J5LOT
_FOao1_GH_
EH JMA00
R
160005 {DATA
Iset channel
to use

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

(2) Output current range setting
(a) You can set output current range per channel

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

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

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

B15 B14 B13 B12 B11 B0 B9 B8 B7 B6 BS B4 B3 B2 Bl BO

CH3 CH2 CH1 CHO
Bit Description

00 4 mA~20mA

01 0mA~20mA

16#4422 : 0000 0000 0101 0000

CH3, CH2 CH1, CHO

[HaT2
RE( PUT_WORDO
| | REL  OONE-
1 EASE  STATH
1 <=L0T
_Fooom _ouTt
_R&HGE  {MADDR
JCHONE0 {DATA
Putput range
Setting




Chapter 7 Configuration and Function of Global Variable (For XGI/XGR)

(3) Input data range setting

(a) Digital input data range about analog output can be set per channel.
(b) When input data range is not set, all channels are set as 0~16000.
(c) Setting of digital input data range is as follows

B15 B14 BI3 B12 B11 B0 B9 B8 B7 BS B5 B4 B3 B2 Bl BO INSTZ
REN PUT_WORD
CH3 CH2 CH1 CHO | ! REQ DONE
_ — 0 BASE  STATE
Bit Description
0000 0 ~ 16000
0001 -8000 ~ 8000 |
0010 Precise value _FO00T_DAT
0011 0~10000 &_TYPE  {MADDR

16#3012 : 0011 0000 0001 0010

CH3, CH2, CH1, CHO 1Era012 JDATA

Precise value has the following digital input range about analog output range
1) Current

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

(4) Output status setting

(a) Default value of output status is 0
(b) Output statuses according to setting values of output status set area are as following

Setting Value Content
0 Retain the previous value
1 Output the minimum value from the output range
2 Output the median value from the output range
3 Output the maximum value from the output range

(c) When setting value other than setting range, error number will display on error code indication
(_FO001_CHO_ERR). (# means the channel where error occurs at error code)

BI5 B14 B13 B2 Bl B0 B9 BS B7 BS B5 B4 B3 B2 B B0 [N3TE
: REQ PUT_WORO
‘ Output status setting I I REQ ~ DUMEL
Variable Contents

_Fxxyy CHO STAT CHO output status setting i . BASE  STATY
_Fxxyy CH1_ STAT CH21 output status setting

_Fxxyy CH2 STAT CH2 output status setting 1 J5L0T
_Fxxyy CH3_STAT CH3 output status setting i

_Fooay _ChO
_STAT  MADDR

3 JOATA
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(5) Output limit setting
(a) This area to set enable/disable output limit. It is available to specify it for each channel.
(b) Default value of output limit set area is 0.
(b) Setting range of output limit is as follows.

B15 B14 B13 B12 B11 B0 B9 B8 B7 B6 BS

B4 B3

B2 B1 BO

C|C|C
H{H|H
21110

Bit Description
0 Disable
1 Enable

16#0009: 0000 0000 0000 1001

!

CHS3, CH2, CH1, CHO

(6) Output high/low limit value setting

(a) This area to specify output high/low limit for each channel. Setting range varies according to input

data range.
1) Unsigned Value: -192~16191

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

Range Setting value
4 mA~20 mA 3808 ~ 20192
0 mA~20 mA -240 ~ 20240

4) Percentile Value: -120 ~ 10120

(b) For details on output limit set function, refer to 2.5.2.

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5

B4

B3

B2 Bl BO

CH# output high/low limit value

Variable

Contents

_Fxxyy CHO HI LIMIT

CHO output high limit

_Fxxyy CHO LOW _LIMIT

CHO output low limit

Fxxyy CHO HI LIMIT

CHO output high limit

_Fxxyy CHO LOW LIMIT

CHO output low limit

_Fxxyy CHO HI_LIMIT

CHO output high limit

_Fxxyy CHO LOW_LIMIT

CHO output low limit

_Fxxyy CHO HI_LIMIT

CHO output high limit

Fxxyy CHO LOW LIMIT

CHO output low limit
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(7) Change rate control setting

(a) This is area to set enable/disable change rate control. It is available to specify it for each channel.
(b) Default value of change rate control is 0.
(c) Setting range of change rate control is as follows.

B15 B14 B13 B12 BI1 B1O B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

clclclc
- -=-1-=1-|-|-1-1-1-|-|H|H]|H]|H
3l2]1]o0

Bit Description
0 Disable
1 Enable

16#0009: 0000 0000 0000 1001

!

CHS3, CH2, CH1, CHO

(8) Change rate increase/decrease limit value

(a) Change rate increase/decreasing value can be set only when Change Rate Control is set to
Enable.

(b) Change Rate Alarm setting values are ranged between 0 ~ 16000.

(c) Change Rate Alarm setting values are specified as following.

B15 B14 B13 B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
| CH# change rate increase/decrease value

Range of change rate value is 0 ~ 16000

Variable Contents
Fxxyy CHO INC RTE CHO change rate increase value
Fxxyy CHO DEC RTE CHO change rate decrease value
Fxxyy CHO INC RTE CHO change rate increase value
Fxxyy CHO DEC RTE CHO change rate decrease value
Fxxyy CHO INC RTE CHO change rate increase value
Fxxyy CHO DEC RTE CHO change rate decrease value
Fxxyy CHO INC RTE CHO change rate increase value
Fxxyy CHO DEC RTE CHO change rate decrease value
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(9) Error code

(a) Saves error code detected at HART Analog Input Module.
(b) The following figure is program example reading error code.

B15 B14 B13 B12 BI1 B0 B9 B8 B7 BS B5S B4 B3 B2 Bl B0 ] [M5TA
| - | - | - | - | - | - | - | - | Error code | REQ GET _WORD
|| REQ - OOMEE
Variable Contents
0 JBASE  STATL
_Fxxyy CHO ERR CHO error code ]
_Fxxyy CHO_ERR CH1 error code | 1SL0T DATHL  DATA
_Fxxyy CHO ERR CH2 error code ]
_FO001_ERR
Fxxyy CHO ERR CHS3 error code " O0E _HAHDD

(c) Error type and contents are as follows.

Error code Descrintion RUN LED
(Dec.) P status
0 Normal operation RUN LED ON
10 Module error (ASIC reset error)
11 Module error (ASIC RAM or Register error) .
Flickers every|
13 Module error (EEPROM check error) 0.2 sec.
21 Module error (D/A conversion error)
31# Parameter set error
40# Digital input range set error Flickers every|
T 1 sec.
60# Output limit high/low value compare error
70# Change rate control 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.
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Chapter 8 Programming (For XGI/XGR)

8.1 Basic Program

- It describes about how to set operation condition at internal memory of HART Analog Output Module.
- HART Analog Output Module is equipped at slot 2
- 10 occupation points of HART Analog Input Module are 64 points (Non fixed type)

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

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

/0 Parameter Setting - Fized allocation{64points)

All Baze l Set Base l

=3 Base 00: Default A |Slot| todule | Comment Input Filter | Emergency Out Allacation |
ez 00 ¢ Default il
A 01 XGF-DC4H ¢
=z 02 Default
= 03 Default
= 04 Default
= 05 Default
= U6 : Default
= 07 : Default
= 08 Default
= 09 Default
ez 10 Default
= 11 Default
3 Base 01 : Default
3 Base 02 : Default
3 Base 03 : Default o
< >

XGF-DCAH [HART, 4-CH)

jry

LCurrent Congumption ] [ Delete Slot ] [Deleteﬁase] [Baseﬁetting] [ Delete All ] [ Detailz ] [ Print W ] l u] ] [ Cancel

XGF-DCAH (HART, 4-CH) PIX

#GF-DC4H [HART, 4-CH]

Parameter cHo | cH1 | cH2 | cH3 |
Channel status Enable | Enahle Enahle Enahle
] output range 420, 420, 420, 420,
Input type 0~16000 0~16000 0~16000 0~16000
[ cH. Qutput type Formervalue = Formervalue - Formervalue - Farmervalue
[] Rate control Disable Disable Disable Disable
Increase limit value a a a a
Decrease limitvalue 1} 1} 1} 1}
] Qutput limit Cizable Cizable Cizable Cizable
High limitvalue 16000 16000 16000 16000
Loy limit value a a a a
[] HART Disable Disable Disable Disable

ak. ] [ Cancel
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(2) Program example using [I/O Parameter]

_0001_RDY  Execution Execution
— | { | (53
Esecut ion MOYE
[ | EN ENOL
_0001 _CHO_
ACT HOVE _0001_OUTE
| | EH EMO- 15 11K ouTH M
_0001 _CHI_
4000 41 OUTF  DATA
_IZIEIEL] _TEHI _ MOVE
| | EH EMO-
_0001 _CH1 _
gooo 41N OUTE  DATA
0o _CH2
T MOYE
| | EH EMO-
_0001 _CH2_
12000 HIM OUTF  DATA
_IZIEIEL] _TEHS_ MOVE
| | EH EMO-
_0001 _CH3_
16000 HIM OUTE  DATA
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(3) Program example using PUT/GET instruction

_0001 _RDY  Execution Execution
N N :
INST INSTI INST2
Erecut jon PUT_WaR0 PUT_WORD PUT _WaR0
— | RED — LOME REQ — LIOHE REL — DOME:
I B4SE  STATH S 0 BASE  STATE 1] B4SE  STATH
| Enable CH ¢ Set input
CH0122) 1 s output I ST ta I dsm
_FO00] _CH_ current  _FODO1_QUT _FO001_DAT
EH -MA0OR _R&NGE  MADDR type 4_TYPE  MADDR
range
15 J0ATA 0 JDATA 0 J04Ta
INST3 INST4 INSTS
PUT_WaR0 PUT_WORD PUT _WaR0
RED — LOME REQ — LIOHE REL — DOME:
Set outout I B4SE  STATH 0 BASE  STATE 1] B4SE  STATH
p Set output Set output
type 1 s ype | PLOT e I dsLoT
CHo: _F0a01 _CHO FOOO1 _CH1 _F0o01 _CHZ
( CSTAT  JMADDR (CHE""STaT™ JMADDR (CH2: ™ _ST&T  -{MADDR:
Former Former Former
0 {0ATh 0 JDATA J0ATA
value) value) value)
INSTE
PUT_WaR0
RED — DOME:
Setoutpufl  {BASE  STAT}
wee o g
(CH:))_:FEIEIEH _CH3
_ -MA00R
Former
value) 1 {04TA
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Execution WOVE
|} EN EMOL
_0001_CHI
ACT HOYE _0001_ouTE
|l EN EmOL 15 I Wik~ W
_0001 _CHO_
4000 1N QUTE = DATA
_00945$HI_ T
| EN EmOL
_0001 _CHI_
aoo0 41N QUTE = DATA
_00945$H2_ T
| EN EMOL
_0001 _CHZ_
2000 JIM QUTE = DATA
_00945$H3_ T
| EN EMOL
_0001 _CH3_
1000 JIM QUTE = DATA
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8.2 Application Program

8.2.1 Inverter speed control

(1) System configuration

XGP- | XGl- [XGI- | XGF-
ACF2 | CPUH |D24A |DC4H

AC 220V J-phase

nductive motor.

(2) Initial setting content

No. Item Inltézlnstg;t:ng Variable name
1 Used channel CHO 0
2 Input voltage range 0~ 20 mA 1
3 Output data range 0~16000 2
4 Ch. output type Former value 3

(3) Program description
(a) At the same time Module Ready Contact is On, output of all the channels will be set to Enable.
(b) If %1X0.0.1is On, 0 mA will be output.
(c) If %I1X0.0.1 is Off and %IX0.0.2 is On, 5 mA will be output.
(d) If %1X0.0.2 is Off and %IX0.0.3 is On, 10 mA will be output.
(e) If %I1X0.0.3 is Off and %I1X0.0.4 is On, 15 mA will be output.
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(4) Program

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

/0 Parameter Setting - Fized allocation{GApoints)

All Baze ] Set Baze ]

=@ Base 00 : Default |~

o
o

Module |

Comment

| Input Filter |Emergency Dut| Allocation |

0o xG-DEda/B
" ®GF-DCAH
» Default

: Default

' Default

' Default

» Default

: Default

' Default

' Default

: Default

: Default

3 Base 01 : Default
) Base 02 @ Default
P Base 03 : Default o
£ >

HGI-D244/8 ([DC 24V INFU

arocu ven. ock)_ |

3 Standard [ms]

Current Consumption ]

[ Delete Slot ] [Deleteﬁase] [Baseﬁetting] ’ Delete Al ] ’ Details ] ’ FBrint ¥ ] [ 1]

] [ Cancel

XGF-DCAH (HART, 4-CH)

HGF-DC4H [HART, 4-CH)
Farameter CHO CHA CH 2 CH 3 |
[] Channel status Enable Dizable Disable Disable
[] Dutput range 0~20maA, ﬂ 4-~20mA, 4~20mA 4~20mA
Input type 0~16000 0-16000 0-16000 Q0-16000
[] CH. Qutput type Formerwalue @ Formerwalue | Formerwvalue @ Formervalue
[] Rate contral Disahle Disahle Disahle Disable
Increase limitvalue n N 0 n
Decrease limitvalue n N 0 n
[ output limit Disable Disahle Disahle Disable
High limit value 16000 16000 16000 16000
Lowy limit value n N 0 n
[ ] HART Disable Disahle Disahle Disable
(] ] [ Cancel
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(b) Program example using [I/O Parameter]

EHO-

ouT

_0o01_0uTe
- M

Set output enable (CHO)

Module ready
_0007_Roy MOME
| F
1 I
10,01 MOVE
|} EN Enot
0 4IH OuTE Ewo.1.3
200,01 #1%0.0.2 HIVE
/] | e
ChO output value
000 41K OUTE  %0ma.1.3
20%0.0.2  £1¥0.0.3 HIVE
/] | g e
gooo I OuTE Ewo.1.3
20%0.0.3  #I1%0.0.4 HVE
/1 | e
12000 HIN OUTE  ®0ma.1.3
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8.2.2 Program to output error codes of analog output module to BCD display
(1) System configuration

XGP- | XGl- |XGl-  [XGF- | XGQ-
ACF2 | CPUU [D24A |DC4H |TR2A

it ing  —1L—%IX0.0.0.
Initial value setting sk

Saves DIA
1 0
conveer?rlgrnc\gaéllée and 55 %X00.1] 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) Digital output data range: 0~16000

(3) Program description
(a) If %IX0.0.1 is On, “OutputValue” and error code will be saved respectively on D/A conversion
value and “Error Code”.

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

(4) Program

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

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

All Baze l Set Baze l

- Base 00 : Default & Module | Comment | Input Filker |Emergenc:y Dut| Allocation |
A 10 : XG1-D244/8 ¥GI-D248,/8 [DC 24% INFU 3 Standard [ms]
iy [REERTEE xarocan HarT. +CH) |
5 02 XG0-TR2A/ KBU-TR24/E (TR OUTRU : Defaul
= 03¢ Default
= 04 ¢ Default
= 05 ¢ Default
= U6 : Default
= 07 ¢ Default
= 08 ¢ Default
= 09 : Default
= 10 ¢ Default
e 11 Default
+-f3 Base 01 : Default
+-f3 Base 02 : Default
+ (7 Base 03 : Default
< >

o
=3

(=1

=

LCurrent Congumption ] [ Delete Slat ] [Deleteﬁase] [Baseﬁetting] [ Delete All ] [ Dretailz ] [ Frint W ] [ QK ] [ Cancel

8-8



Chapter 8 Programming (For XGI/XGR)

XGF-DCAH (HART. 4-CH) @EJ
HGF-DC4H [HART, 4-CH)
Pararneter cHo | coH1 | cH2 | cHa |
[] Channel status Enable ﬂ Disahle Dizahle Dizable
[ output range 4-20mé 4~20mA 4-20maA 4~20mA
Input type 0~16000 0~16000 0~16000 0~16000
[] CH. Qutput type Farmerwvalue | Formerwalue @ Farmerwalue = Formerwalue
[] Rate contral Dizahle Digahle Dizable Disable
Increase limit value i i] i 1}
Decrease limitvalue i i] i 1}
1 Output limit Disable Disahle Disahle Disahle
High limitvalue 16000 16000 16000 16000
Low limit walue a 1] a 1}
[] HART Dizahle Digahle Digable Dizable
[ QK. ] [ Cancel
_0o01_ROY MOYE
| | EN EWO}
_a0o _ouTe
1 qIH ouTh N
n Ty
PUT_WORD
REL — DOME}
0 B4SE  STATE
1 4sLaT
Fono1 o, Set channel status
EN™  JMADDR
I AT
HEIRIN WOYE
T — EnOL
Outputialu _00a1 _CHO_
8 HIH OUTE D&l
h IN3T1
B1H0.0.1 GET_WORD

A O =

0 {BASE  STATE

1 45L0T  DATAE ErrorCode

_FO001_CHO
_ERR {MADOR

180,01 BI%0.0.2 MOYE
/] —FH EMOF

ErrorCode {IN OUTE &m0.2.0
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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 |DC4H |TR2A

(2) Initial setting content

No. Item Initial setting content Variable name _Value MO BT
internal memory
1 Used channel CHO, Ch1 0 ‘h0003'or ‘3’
2 Input voltage range 4 ~20mA 1 ‘h0000’0r ‘0’
3 Output data range 0~16000 2 ‘h0000’or ‘0’
4 HART communication CHO, 1 40 ‘h0024'or ‘36’

(3) Program description
(a) If %MX1 is on, save 12,000 on channelO output value.

(b) If %MX2 is on, save 13,600 on channell output value.

(c) This program is to check responses to each command by executing HART commandO

channel 0 and HART command 2 on channel 1.

on
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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  Af| |Gt Module |

Cannment

Input Filter | Ermergency Out

Allacation |

&5 00 ¢ XGI-D244/B 0 [%GI-D244/8 DT 24v INPU
¢ XGF-DCAH ( GF-DC4H [HART, 4-CH)
&5 02 : XGO-TR24/! XE0-TR24/B (TR OUTPU
== 03 Default
= 04 : Default
= 05 Default
= U6 : Default
== 07 Default
= 08 : Default
= 19 Default
= 10 Default
= 11 : Default
1 Base 01 : Default
P Basge 02 : Default
{3 Base 03 : Default o
< >

—
g

3 Standard [ms]

Diefault

Current Consumption ]

[ Delete Slat ] [Deleteﬁase] [Ba&eﬁetting] [ Dielete Al ] [ Dietails ] [ Print ¥ l [

] [ Cancel

XGF-DCAH (HART, 4-CH)

#=GF-DC4H [HART, 4-CH)
Parameter CHO |  CH1 CH 2 |
[] Channel status Enable  «| Enable Dizable Dizable
[] Qutput range 4-20m#A 4~20mA 4~20mA 4~20mA
Input type 0~16000 0-16000 0~16000 0-16000
[] CH. Qutput type Farmerwalue | Formerwalue | Formerwalue @ Formerwvalue
[] Rate contral Disahble Dizahble Disable Disable
Increase limitvalue n N N
Decrease limit value 0 1] 1]
[] Cutput limit Disahle Disahle Disable Disable
High limit value 16000 16000 16000
Lowy limit value n N N
[] HART Enable Enable Disable Disable
ak. ] [ Cancel
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(b) Allocate the variables of HARTCMND command.

i [HST
req HART _CHMND
| | REL OOMER
Lt
BASE  {BASE  STATH
2
aLOT - 43007
L2
CH -CH
Tig
C_SET  4C_SET
La

(c) Select the variable of C_SET.

M Select Variable @

Wariable: | [ [] 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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1) 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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2) Click [Initialization] to set HART command bit. If 1 is set to command bit 0l 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_SETI0] 0 Read Manufacturer ID and Manufacturer device code
C_SETI[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_SETI[4] 12 Read message
C_SETI[5] 13 Read tag, descriptor, data
C_SETI[6] 15 Read output information
C_SETI[7] 16 Read Final Assemble Number
C_SETI8] 48 Read Device Status
C_SETI[9] 50 Read Primary variable~ Quaternary Variable assignment
C_SET[10] 57 Read Unit tag, Unit descriptor, Date
C_SET[11] 61 Read Primary variable~ Quaternary Variable and PV
analog output
C_SET[12] 110 Read Primary variable~ Quaternary Variable

M Array Set ltem @@

The sub-itemn of the wariable"C_SET", the type"aRRAY[0.12] OF BOOL" is set.
Wariable | Type | Address | Initial Walue |H_Etf{

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

g C_SET[5] BOOL r

7 C_SET[6] BOOL r

a C_SET[7] BOOL r

] 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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_0001_ROY aMx0 HOVE
|} { EN EMO-
10003
_0001_0uTeE
3 JIn ouTH H
_0001_ROY M1 HOVE
T |} EN Eno
12000
_0001 _CHo_
12000 {IM OUTE ~ DATA
_0001_ROY My WOWE
|l |} EN EHO-
13600
_0001 _CHI_
13600 {IM OUTE ~ DATA
IN3TZ
. _DUQQTFHU- HART _CHMHD
I ml REQ DONE
INSTE ]
-DUQQTFHD- HART_COO0
Hl—FEQ  DONE- 0 JBASE  STAT
o
0 JBASE  STATH 1 JsLaT
180
1 JsLoT  M_iob 0 ey
4R0RD L
0 JoH  O_TvRb coet_CHO  -{C_SET
5
PAMELL
5
LU_REV
10
O_REVE
z
S_REVE
z
H_REV
DOFLAGE
2674
D_iok
INSTS
i ’DDQﬁTFH1’ H&RT _CMND
I m REQ DOKE
INST10 1
-DDQﬁfFH1- HART_CO0Z
Hl—FE0 DONE} 0 JBASE  STAT
o
] {BASE  STAT 1 JsLat
1.73443359
Ae+001
1 {SLOT  CURR- 1 JeH
8.71521072
de+001
1 {CH  PCENTE cset_CH1  {C_SET
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(d) Program example using PUT/GET command

¥UH0.1.15 MK WOWE
|} |l EN EMO-
_0001_ROY
16#0003
3 dIN ouTE Euwa. 1.2
0001 _ouTe
H
INST22 INST23
PUT_WORD PUT_WORD
REU ~ DOME REQ ~ DOME}
]
i} {BASE  STATH ] {B4sE  sTaTh
1 {5L0T 1 fsLar
i} 1
_FO001_CH_ _FO001_ouT
EN {MADDR CRANGE  {MaDOR
3 {DATH 0 {oaTa
INST24 INST25
PUT_WORD PUT_WORD
REU ~ DOME REQ ~ DOMEL
]
i} {BA4SE  STATH ] {BssE  sTaTh
1 d3L0T 1 fsLar
2 40
_FOO0T_DAT _FO001_HAR
&_TYPE  -{MaODR TEN  {Ma00R
i} {DATé 3 {oaTa
WED 15 EME HIWE
- m——m— et
_0o01_Roy
12000
12000 qIM QUTE &0wo,1.3
_00071_CHO_
OiTA
3U%0.1.15 iz HIWE
[} [} Et EHD-
_0001_ROy
13600
13600 qIM QUTE &0wo.1.4
_0o01 _CH1_
OaTA
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INST2
MK 20,116 HART _CHND
— | {l| REQ ~ DONE-
_0001_CHO_
acT
i
[H5T8
AUR0.1.16 [ HART_COOD
|| REQ ~ DONE 0 {BASE  STATH
_0001_CHO_
ACT
1]
i JBASE  STATE 1 {sLor
180
1 J5L0T M_IDE i IoH
46089 .
i JoH o DTwRt cset _CHO 0 SET
5
PAMBL}
5
U_REYH
10
O_REYH
2
5_REWH
2
H_REW}
OFL&GH
2674
0_10F
INSTS
MK 0. 1.17 HART _CHND
— | {l| REQ ~ DONE-
_0001_CHT_
ACT
i
INST10
A0 11T [HART CO02
L |W——rE0 T OONEL 1] JBasE  STaT
_0001_CHT_
ACT
1]
i JBASE  STATE 1 {sLor
1,79443359
4e+001
1 J5L0T  CURRE 1 I
8.71521072
4e+001
1 JcH PCENTE cset_CHI HC_3ET
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Chapter 9 Diagnosis of Errors

9.1 Error codes

Details and diagnosis of errors which occur while D/A conversion module is used will be described.

Error Code o RUN | ALM
Description
(Dec) LED LED
10 Module error (Reset Check Error)
Blinks
11 Module error (RAM Check Error)
- every
12 Module error (Register Check Error) 0.2 Off
13 Module error (E2PROM Check Error) .
sec.
21 Module error (D/A Conversion Error)
314#note) Parameters setting error of current module .
Blinks
Setting error of current module’s digital input range (If input value is set every Off
40#t) less than -192 or greater than 16191). The range changes based on input 1 sec
data type. '
604 note) Setting error of output limit high/low limit value (If output limit low value is Blinks
set greater than output limit high value)
On every

note) Setting error of change rate control value (If change control setting value is
70# 1sec

set less than 0 or greater than 16000)

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

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

Error Code

Module Ready

Error Bit Status

Error Code

LED

10,11, 12,13, 21

Deleted (OFF)

Set all the channels

Displayed on system

area

Blinks every 0.2

SecC.

Set applicable

Displayed on system

Blinks every 1

31#, 40#, 60#, 70# Kept
channel only area sec
(2) If errors deleted
Error Code Module Ready Error Bit Status Error Code LED
10, 11, 12,13, 21 Power On/Off - - -
31#, 40#, 60#, 70# Kept Clear Clear On
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9.2 Diagnosis of errors

9.2.1 RUN LED blinks

RUN LED blinks.

ags

XG5000 can be connected with.

Check error code.
Yes >

i

RUN LED blinks every 0.2 sec.

Goto9.2.7
Yes >
RUN LED blinks every 1 sec.
> Contact the nearest agency or A/S center.
Yes

i

Got09.2.8

9.2.2 RUN LED is Off

RUN LED is Off.

=

HART analog output module is installed on the base

correctly
Correctly install HART analog output module on the
No >
base.
Normally operated if HART analog output module
with error is changed to another module
Yes > Got09.2.8.

Tl

Error due to other module than HART analog
output module module. Refer to CPU manual for
more details.
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9.2.3 D/A Output Value hunted too much

D/A output value is hunted too much.

ags

Wiring between HART analog output module and
external device is correct.

V

Correct the wiring with the external device.

ki

External power (DC 24V) is supplied.

> Connect to DC 24V.

i

Capacity of DC 24V power supply is sufficient.

> Supply sufficient DC 24V current for HART analog
output module.

ki

D/A output value is hunted too much.

-

Go to0 9.2.8.
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9.2.4 Relationship discordant between Digital Input Value & Analog Output Value

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

-

Wiring between HART analog output module and
external device is correct?

\V4

Refer to 3.2 to correct wiring with the external device

LS

Used channel is set correctly?

V

Specify the correct channel.

\Ls

Data type is specified correctly?

V

Specify the correct data type

i

Offset/Gain is specified correctly?

> Contact the nearest agency or Customer Service Center.

P4
o

T

Go to 9.2.8.
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9.2.5 D/A Output Value always exceeds the value specified

D/A output value always exceeds the value
specified

=

External power is normally supplied

V

Supply external power properly.

i

Offset/Gain is specified correctly.

V

Contact the nearest agency or A/S center

kLS

Wiring between HART analog output module and
external device is correct.

No > Refer to 3.2 to correct wiring with the external device

his

D/A output value exceeds setting range.

Vv

Specify D/A input value range correctly.

his

Goto 7.2.8
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9.2.6 Analog Output Value does not changed according to the change of Digital Input
Value

Analog output value does not changed
accordingly to the D/A input value converted.

=

Applicable channel is specified correctly?

No > Specify the applicable channel correctly.

LS

Offset/Gain is specified correctly?

No > Contact the nearest agency or A/S center.
Wiring with external device is correct?
> Correct wiring with the external device.

i

Goto 7.2.8.
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9.2.7 HART communication is not performed

HART communication is not performed.

=

HART communication is wired to an available
transmitter.

N >

LS

24V power is normally supplied to the module.

Mount to an transmitter for HART communication.

Supply power to the module.

ki

Wiring between the transmitter and HART input
module normally connected.

kLS

Check if command setting is normally done. If it
is normally done, there are some problems with

HART output module or transmitter. Go to 9.2.8

Refer to wiring diagram in this instruction and inspect
wiring

9.2.8 Hardware error of HART analog output module

It is HART analog output module’s Hardware error.

Contact the nearest Customer Service Center.
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9.2.9 Status check of HART analog output module through XG5000 System

Monitoring
Module type, module information, O/S version and module status of HART analog output module

can be checked through XG5000 system monitoring function.
(1) Execution sequence
Two routes are available for the execution.
(&) [Monitor] -> [System Monitoring] -> And on the module screen, click the right mouse button to
display [Module Info.].
(b) [Monitor] -> [System Monitoring] -> And Double-click the module screen.
(2) Module Information
(a) Module type: shows the information of the module presently installed.
(b) Module information: shows the O/S version information of HART analog output module.
(c) OIS version: shows the O/S prepared date of HART analog output module.

(d) Module status: shows the present error code.

(3) System Monitor

iifl NewPLC - System Monitoring - [Base D]

{ File ¥iew Base PLC Help
ek e idaea ISR
M:(Bn[_:F AGK-CPUH RGF-DC4H
Special Module Infoarmation
ﬁﬁ Dizplays the informations of special madule.
Item Information |
Modula Name HGF-DCAH (HART, 4-CH)
083 Wer War. 1.0

05 Update Date 2012-7-23

Module Status Mormal
’: Systemn information Ass

=@ Base 0 : XGE-MOGA e(f Slots)
i @p Powar: *GEP-ACF 0 Input
c CPU: XGK-CPUH rance CPU Moduledl/0: Maximur 6,144 Paoints)
[l Slot 0: Empty slot [P O rererer=~=rmrT

é Y Slot 1 XGF-DCAH [PO0OD10 ~ POODIF] HART interface analog Current Output Type(d Channels)
£ [l Slat 2: Empty slat [FO00Z0 ~ POO0ZF]
5 ~[s Slat 3: Empty slat [PO0030 ~ POOOSF]
z @4 Slot 4: Empty slot [PO0040 ~ POOO4F]
E ~[f]s Slot 5: Empty slot [FO0050 ~ POO0SF]
E | System
Fieady AER-CPUH Online L. USB. Warning

9-9
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Chapter 10 Asset Management System

Describes what you need to know when using HART analog modules in an asset management system.

10.1 Considerations

To use HART analog modules with asset management systems such as PACTware from Peper & Fuchs or Field Device Manager

from Honeywell, you need to consider the following;:

To use the HART analog module in the asset management software, the [HART communication] item in the [I/O
parameters] of the HART analog module must be set to [Pass Through].

You must use XGT CPU module, Ethernet module, and HART analog module that support asset management software.
For the OS version for each XGT module that currently supports this function, refer to Table 10.1. The order in which
commands sent from the asset management software through the pass-through function are passed to the transmitter is
as follows.

Asset Management Software — Ethernet Module — XGR CPU Module — HART Analog Module — Transmitter
Therefore, in order to access HART using asset management software, it is necessary to configure an appropriate

system with the modules introduced in this section.

[Table 10.1] Asset management software support version for each XGT module

XGT Module Type Module OS Version Remark
XGR CPUH/o Version 2.81 or higher
XGL-EFMoB Version 6.14 or higher

Pass-through
XGF-AC4H Version 1.50 or higher
XGF-DC4H Version 1.30 or higher

When using a portable HART transmitter, the HART transmitter must be configured as a secondary master. In some
cases, communication between the HART analog module and the HART transmitter may conflict. If proper
communication is not performed on the HART transmitter, set HART communication of the HART analog module to
[Prohibit] and try again.

For information on how to use the asset management software, refer to the user manual published by the manufacturer
of the software. In order for asset management software to recognize the Ethernet module of XGT PLC, DTM must be
installed on the system equipped with asset management software. DTM of XGT PLC can be downloaded from LS
ELECTRIC website (https:/Avwww.Iselectric.co.kr).

For details on DTM installation, refer to the pass-through function in Appendix 6.

HART communication supported by HART analog module supports two methods. The first is the [User Program] method, and the
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second is the [Pass Through] method. These two methods cannot be used by mixing each channel. If [Pass Through] method is set

in one channel in HART analog module, [User Program] method set in other channels does not work. Therefore, do not mix the two.
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10.2 Pass-Through Function

Pass through function of HART analog module is supported through HART-CommDTM for FDT frame application that complies with
FDT standard 1.2.+.

FDT

v Certified

Etherpet

10.2.1. About HART-CommDTM

HART-CommDTM supports FDT frame applications conforming to FDT 1.2.+. HART-CommDTM is a HART communication
DTM that works as a driver for communication between HART devices in the XGR system in the FDT frame application.

(1) Standatd
HART-CommDTM supports up to 1,024 channels. The HART analog module can connect one HART device to one channel.
Therefore, HART devices can be connected to the number of channels in the XGR system.
® Maximum number of HART channels: 1,024 (configuration can be changed in XML file)
® Number of HART devices that can be connected to one channel: 1 (multi-drop not supported)
® Number of HART devices available for the XGR system: 1,024

The maximum number of HART channels in the FDT application can be changed as follows in the configuration file
(DTMConfig.xml) of the HART-CommDTM installation path.

l 3
Cean DTH

@-vlvl ;v Computer » OS(C:) » Progﬂn Files » Honeywell » Hart CommDTM - |¢f| Search Hart CommDTM
-
Organize « & Open ~ Burn MNew folder 3= -
r Favorites MNarne Date modified Type Size
Bl Desktop = DTMConfig 10/15/2019 3:15 PM XML Document 1KB
& Downloads =] DTMError 9/21/2019 257 PM XML Document 2KB
2| Recent Places | DTMExplorerULdll 8/26/201910:16 AM  Application extens... 609 KB

m_w| DTMCenfig - Notepad

| File Edit Format View Help
|<Ennf iguration MaxChanne!="[I"

(2) Communication channel assignment
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In the FDT frame application, the channel order is assigned according to the mounting order of the HART module. For

example, if 4 HART analog modules are installed, the channels are allocated according to the base, slot and channel order

as shown below.

No. Base Slot Channel | HART Channel
1 2 2 0~3 0~3
2 2 3 0-3 4~7
3 4 0 0~3 8~11
4 4 1 0~3 12~15

When a HART analog module is added, deleted, or the location is changed, the channel of the assigned HART device also

changes.
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10.2.2.  How to install HART-CommDTM
(1) Runthe HART-CommDTM setup file.

HartDTM - InstallShield Wizard =~

Preparing to Install...

HartDTM Setup is preparing the Installshield Wizard, which will
guide you through the program setup process. Flease wait,

Extracting: HartDTM.msi

L —

(2) Click the Next button on the screen below.

Welcome to the InstallShield Wizard for
HartDTM

The InstallShield(R) Wizard will allow you to modify, repair, or
remaove HartDTM, To continue, dick Mext.

10-5 | LSE . ecrric
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(3) Click the Next button on the screen below.

ﬁ' HartDTM - InstallShield Wizard

Custom Setup

Select the program features you want installed.

Click on an icon in the list below to change how a feature is installed.

Feature Description

This feature requires OKB on
your hard drive,

InstallShield

Help <Back || Dext>

(4) Click the Install button on the screen below.

‘_ﬁ' HartDTM - InstallShield Wizard =~

Ready to Modify the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard,

InstallShield

| <Back |[ Instal || cancel

(5) Click the Finish button on the screen below to complete the installation of HART-CommDTM.

LSE ecrric | 10-6
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4 HartDTM - InstallShield Wizard ==

InstaliShield Wizard Completed

The InstallShield Wizard has successfully installed HartDTM.,
Click Finish to exit the wizard.

Cancel

10.2.3. Uses of FDT Frame Application
In this manual, description is based on PACTware. For downloading and installing PACTware, please refer to the PACTware

homepage.

(1) Addition of HART Communication
1) 1) Select HOST PC in the device tag of the project, right-click the mouse and execute ADD Device.

File  Edit View Project Device  Extr

DEHS & [|BeoR
Devicetag |0 I 35 Channel

2 HOSTPC  paym
| Connect

r

=l

Disconnect

Topology Scan
Diagnostic Scan

Add device

2) Select Device on the screen below and click the OK button.
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| =2 All Devices All Devices (1/1 DTMs)
----- mg Device
L% Driver Enter text to search... ~| Fnd || Clar
Device -~  Protocol Vendor Group Device Version FDT wel
II ? MLPLC HART Communication HART Honeywell  not specifi..  1.00.0000 7 2015... 1.21.0
i VendorlGroup Type Protcn:ol‘
I Show unselected devices too
| ] | »
Al Devices E This is a description of the device type telling e.g. about the type of device, features or technical
keys
Ll
[ ok || cancel

(2) Connectwith PLC
1) Select Communication DTM, right-click the mouse and select Parameter.

B Diagnostic Sc
Protocol selectior

0 i %E Channel

Connect

Dizconnect

Load from device

1@ &

Store to device

Parameter i

Measured value N

T

Simulation

Diagnosis

2) SetIP Address and Poll Address in PLC Communication Settings and click OK button.

-~
PLC Communication Settings —
IP Address: 192 . 168 . 250 . 200
Poll Address
]
i
| QK | | Cancel | | Apply |

LSE ecrric | 10-8
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10-9

3) Select Communication DTM, right-click and click Connect.

File Edit View Project Device Extras Window

I_
DEHES @ ([BeORw (B B

-1 Diagnostic Sca

hsconnect

;f:
@ Load from device
M2

Store to device

4) [fitis connected normally, it is changed to bold font and the status is changed.

_] PACTware

File  Edit View Project Device Ex

DS HAE & [BeoR

Project onx
Device tag |O |i |%§ |Ehannel
=) HOSTPC

& MLPLCHAR # -+ =I=

(3) HART device automatic allocation

1) Select Communication DTM, right-click and select Topology Scan.

'-S ELECTRIC
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File  Edit View Project Device Extras  Window F

DEEHS & [@Beg) DR 9 8 S

Chriictien

Connect

Dhsconnect

Load from device

il C

Store to device

Parameter
Measured value
Simulation

Diagnosis 1

Display channels [
Channel 3

Topology Scan

Diagnostic Scan

Up-/Download-Manager
Print

2) Clickthe button inthe Topology Scan window.

LSE ccrric | 10-10
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10-11

| Topolagy Sca

| b

==

Scan Path
YWHOST POMLPLC HART Communication

Scan Tree

Device tag

Address | Device type (DTP

= = MLPLC HART MLPLC HART C

...... & HARTCH O X HARTCH 00
i ...... § HARTCH O X HARTCH 01
...... & HARTCH O X HARTCH 02
I ...... § HARTCH O X HARTCH 03
...... & HARTCHO X HARTCH 04
...... § HARTCH O X HARTCH 05
...... & HARTCH O X HARTCH 06
...... § HARTCH O X HARTCH 07
...... & HARTCH O X HARTCH 08
...... § HARTCH O X HARTCH 09
4 LU 3
() (PP [ Cose ]

Mo issues for selected node

3) Read HART device information in the channel order as shown below.

| LSELECTT?IC




Chapter 10 Asset Management System

can Path

YWHOST POMLPLC HART Communication
Scan Tree
Device tag | |Address | Device type (DT!
E§ MLPLCHART « MLPLC HART Ce
~E'§ HARTCHO + HARTCH 00
. mm Unknow @
| ~E'§ HARTCHO v HARTCH 01
to mgm Unknow (@) 0 Unknown De
| T —E
------ § HARTCHO % HARTCH 03
------ § HARTCHO X HARTCH 04
------ § HARTCHO % HARTCH 05
------ # HARTCHO X HARTCH 06
------ § HARTCHO % HARTCH 07
------ # HARTCHO X HARTCH 08
------ § HARTCHO % HARTCH 09

1 LU 3

@0 () [ e |

Scanning HARTCH 02

Connect device
Scan started

4) Set Device DTM and click Close button.

LSE ecrric | 10-12
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oo T T o
| Topology Scan i
Scan Path
YWHOST PCWMLPLC HART Communication Issue: Selecta DTM
Scan Tree Device Type Matching % + | Suppc =
Device tag | | Address | Device type (DTP
B '@ MLPLCHART v MLPLC HART Co || °TT23H HART 3 70 Specit
E _B'PT HARTCH QO + HARTCH 00 Generic HART OTM 40 Gener
I - @ STT255 Rev 2 2 Specit |
I E @ HARTCHO v HARTCH 01 STTES0 Rev 4 2 Specit
I P - H) STTE50 Rev 3 2 Specil
I HARTCHO v HARTCH 02 e —T B
e —'-3'?.— HARTCH O + HARTCH 03 Save assignment for all devices of sal
_.__ @ Semantic ID Scan info o
~E @ HARTCHO + HARTCH 04 |
h:é'p'__l:IAHTCH 0 'E' HARTCH 05 E Manufacturer Identificatic 23
== E Device Type Code 4
------ g HARTCHO + HARTCH 06 .
—_ E3 Software Revision 20
------ g HARTCHO + HARTCH 07
T HARTCH O v LARTCH 08 E3 Hardware Revision 11
T HARTCH O v LARTCH 09 E Device Revision Level 3 I
E Flags 0 |
| = I T | i
1 m r < | m | ¢
|
(B [(PP] [ Cose | Settings [ Apply |
1 i _ . - - — s
| | PACTware
File  Edit View Project Device Ex

Device tag
I B HosTRC
= % MLPLCHAR|. [-F[f5| |
.. [[] B2s6cH2 # + <= HARTCH 02
LaroOMABE # - <= HARTCH 01
# - 5 HARTCH 03
# - <= HARTCH 00
# - 5 HARTCH 04
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(4) HART device connection
1) Selectthe HART device you want to connect, right-click the mouse and click Connect.

= Diagnostic S

Device tag O i %ﬁ Channel

=) HosTPC
E'§ MLPLCHAR # - ==

H B2s6CH2 L -"

Dhsconnect

Load from device

Store to device

il R A

Parameter 3
Measured value
Simulation

Diagnosis

Print

2) If you run Connect, you can check the information of the HART device as shown below.
BB Diagnostic Scan | [1] B2S6CH2 # Online parameterization

Language
EEE ¢
DeviceType: STT25H PV: IEEE: NOT A NUMBER mV
Tag: B2S6CH2 AQ: 2077 mA

Device status: o Field device has malfunctioned due to a hardware error or failure

el ol Install Date: 01/01/1999
=R Online
=H 3 Device setup Dev id: I 1193046
[CAProcess variables
& (C Diagnostics Model Number | >3 |
[ 5ervices A
2 Calibration 1 STT25H HART S Tag: B256CH2
Device Configurat Descriptor: VY
[[ASensor Configurat
[ Alarm Date: 01,/01/2000 °
[ Review
@ PV b Message:
@Temp % rnge
@ AD Marmur: Off | -
[Z2h M1 Tarmmarators i —
4 [om | 3 PV Damp: 0.00 sec o

LSE . ccrric | 10-14
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| Appendix1. HART Commands

Command Data Device - -
No. Description Valid size
No. type (D00000)
1 WORD | DO0000 Manufacturer ID 1 Byte
2 woORD | 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 i i i
5 INT Device Specific Command Revision 1 Byte
(10 Word)
6 INT DO0005 Software Revision 1 Byte
7 INT DO0006 Hardware Revision(x10) 2 Byte
8 WORD | D00007 Device Function Flags 1 Byte
9 DWORD | D00008~9 Device ID number 3 Byte
1 1 WORD | D0O0000 Primary Variable units code 1 Byte
(3 Word) 2 REAL D00001~2 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 | D00005 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 | D00009~17 Message(2/2) 16 Byte
1 STRING | D0O0000~4 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 - o
No. No. type (DO0000) Description Valid size
1 WORD | D00000 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
(11 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 | D00000~1 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 | D0O0004 Operational modes (V5.1) 1 Byte
(15 Word) 4 DWORD | D00005~6 Analog outputs saturated (V5.1) 3 Byte
5 DWORD | D0O0007~8 Analog outputs fixed (V5.1) 3 Byte
6 DWORD | D00009~14 Device-specific status2 11 Byte
1 WORD | D00000 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 | D00003 Quaternary Device Variable 1 Byte
1 STRING | D00000~4 Unit tag~ Null 8 Byte
2 STRING | D00005~13 Unit descriptor~ Null 16 Byte
a7 l\:-)/\:ord) 3 WORD | D000014 Unit year 2 Byte
4 WORD | D000015 Unit month 1 Byte
5 WORD D000016 Unit day 1 Byte
1 WORD | D00000 PV Analog Output units code 1 Byte
2 REAL D00001~2 PV Analog Output level 4 Byte
3 WORD | D00003 Primary Variable units code 1 Byte
4 REAL D00004~5 Primary Variable 4 Byte
61 5 WORD | DO0006 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. Description Valid size
No. type (D00000)
1 WORD | D00000 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 | D00006 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 1D

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 Pl
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 Crosbhy
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 TA PONDUS INSTRUMENTS 147 93 WELLTECH SHANGHAI
123 7B ZAP S.A. Ostrow Wielkopolski 148 94 ENRAF
124 7C GLI 149 95 4tech ASA
125 7p | 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 9C 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 A4 Electron Machine 189 BD | Badger Meter
165 A5 Sierra Instruments 190 BE | HIMA
166 A6 Fluid Components Intl 191 BF | GP:50
167 AT Solid AT 192 Co Kongsberg Maritime
168 A8 Meriam Instrument 193 C1 ASAS.p.A.
169 A9 Invensys 194 Cc2 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 C6 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 STIS.r.l 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 F9 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 Csl 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 o Cubic Feet per 3

1 01 (68 °F) InH20 68 °F 26 1A Second ft3/sec

2 02 '(gfgis of Mercury | |11g 0°C 27 1B | Cubic Feet per Day | fé/day
Feet of Water ) o Cubic Meters per 3

3 03 (68 °F) FtH20 68 °F 28 1C Second ms/sec
Millimeters of Water | mmH20 Cubic Meters per 3

4 04 (68 °F) 68 °F 29 1D Day m3/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 ImpGal/day
Inch Day

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

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

9 09 Grams per Square g/cm? 34 22 | Degrees Rankin °R
Centimeter
Kilograms per ) . R

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

11 0B | 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 Cl.Jb'C Feet per ft3/min 40 28 | Gallons gal
Minute

16 | 10 |GallonsperMinute | i a1 | 29 | Liters L
(US)

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

18 12 Im_perlal Gallons per ImpGal/min 43 2B | Cubic Meters m3
Minute

19 13 | CubicMetersper | g, 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 E“Lasll)ons per Second gal/sec a7 2F | Inches in

23 17 ggl;/on Gallons per MilGal/day 48 30 | Centimeters cm

24 18 | Liters per Second L/s 49 31 | Millimeters mm

25 | 19 '\D"g')'/"” 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 Ib/min
57 39 | Percent % 82 52 | Pounds per Hour Ib/hr
58 3A | Volts \% 83 53 | Pounds per Day Ib/day
59 | 38 |pH oH 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 20 5A | Specific Gravity Units | SGU
66 42 Milli $|emens per mSiemen/c 91 58 Grams per Cubic glem?
Centimeter m Centimeter
67 43 M|crq Siemens per uSiemen/c 92 5C Kilograms per Cubic kg/m?
Centimeter m Meter
68 | 44 | Newton N 93 | 5D E’L‘J’g;‘ds per Gallon | /0
69 45 | Newton Meter Nm 94 5E Eg‘e’t”ds per Cubic lo/ft2
70 46 | Grams per Second ols 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/In3
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 | ee |DegreesBaume °BaumHv 127 | 7F | Kilo Watt kW

Heavy
103 | 67 ng;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 f3/hr
Weight Hour
106 6A Percent Solids per %Sol/vol 131 83 Cl_Jblc Meters per mé/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 proof/vol 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 E“Lasll)ons per Hour gal/hr
112 70 | Cubic Feet ft3 137 89 Imperial Gallons ImpGalls
per Second
113 71 | Cubic Inches in3 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\HA(?S? Calories per MCal/h
116 | 74 | Feet per Minute ft/min 141 | 8D | Me9? Joule per 1y yn
117 75 | Degrees per Second | °/s 142 8E Br'F'Sh Thermal BTU/h
Unit per Hour
118 76 Revolutions per rev/s 143 8F | Degrees °
Second
119 77 Rt_avolu'uons ber rpm 144 90 | Radian rad
Minute
120 78 Meters per Hour m/hr 145 91 I(ré(c)hoer) of Water InH20 60°F
Normal Cubic Meters Microarams per
121 79 | per Hour "MKS me/hr 146 | 92 |\ 9 P ug/L
" iter
System
122 7A Normal Liters per L/hr 147 93 Micrograms per ua/m?
Hour "MKS System" Cubic Meter 9
Standard Cubic Feet Percent
123 7B | per Minute "US ft3/min 148 94 . %consistency
" Consistency
System
124 7C Liquid Barrel (= 31.5 bblLig 149 95 | Volume Percent volume %
US gallons)
125 | 7D | Ounce ounce 150 | g | FercentSteam %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 | g | Cubic Feetper #¥/lb 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)
I : microliters/ millimeters of water mmH20
155 9B | Microliters per Liter 239 EF o R (4°Cor
L at4 °C (39.2 °F) R
39.2 °F)
156 9C | percent plato % plato
ercent lower % lower
157 oo |P . explosion
explosion level |
evel
158 9E | mega calorie Mcal
159 9F | Kohms kohm
160 AO | 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 /0 module and connected to various voltage/current 1/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 I/O is related between continuous voltage/current value and digital value, whose
agreeable I/O value is defined as a line within a distance of the min. 1LSB of voltage/current. I/O linearity
error is regarded as the declination between the agreeable-converted value and the actual-converted value

on the graph.

Appendix 4-1



Appendix4. Terminology

Actual-converted value

- \ 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 (1mv) 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.

= 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 0.

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-DC4H

| E—

XGF-DC4H
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Warranty and Environmental 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.

€
@)
©)
)
®)
©)

Any trouble attributable to unreasonable condition, environment or handling otherwise specified in the manual,
Any trouble attributable to others’ products,

If the product is modified or repaired in any other place not designated by the company,

Due to unintended purposes

Owing to the reasons unexpected at the level of the contemporary science and technology when delivered.
Not attributable to the company; for instance, natural disasters or fire

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

LS ELECTRIC Co., Ltd supports and observes the environmental policy as below.

Environmental Management About Disposal

LS ELECTRIC considers the environmental LS ELECTRIC’ PLC unit is designed to protect
preservation as the preferential management the environment. For the disposal, separate
subject and every staff of LS ELECTRIC use 1 aluminum, iron and synthetic resin (cover) from
the reasonable endeavors for the pleasurably the product as they are reusable.

environmental preservation of the earth. -




Warranty and Environment Policy
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