Honeywell

Honeywell Process Solutions

HART Analog Output Module
2MLF-DC4H User's Guide

R230
October 2023

Release 230

Honeywell



Notices and Trademarks

Copyright 2013 by Honeywell International Sarl.
Release 230 October 2021

While this information is presented in good faith and believed to be accurate, Honeywell disclaims
the implied warranties of merchantability and fitness for a particular purpose and makes no
express warranties except as may be stated in its written agreement with and for its customers.

In no event is Honeywell liable to anyone for any indirect, special or consequential damages. The
information and specifications in this document are subject to change without notice.

Honeywell, PlantScape, Experion PKS, and TotalPlant are registered trademarks of Honeywell
International Inc.

Other brand or product names are trademarks of their respective owners.

Honeywell Process Solutions
1860 W. Rose Garden Lane
Phoenix, AZ 85027 USA
1-800 822-7673

HART Analog Output Module 2MLF-DC4H User's Guide R230
Honeywell October 2023



About This Document

This user’s guide describes the how to install, configure, and use the 2MLF-DC4H module.

Release Information

Document Name Release Publication
Number Date
HART Analog Output Module 2MLF-DC4H User's Guide 230 October 2023

Document Category

Configuration

References

The following table lists the documents that may be sources of reference for material discussed in
this publication.

Document Title

ML200 CPU and SoftMaster User’s Guide

R230 HART Analog Output Module 2MLF-DC4H User's Guide
October 2023 Honeywell



Support and Other Contacts

Support and Other Contacts

United States and Canada

Europe,

Contact:
Phone:

Fascimile:
Mail:

Honeywell Solution Support Center
1-800-822-7673

Calls are answered by dispatcher between 6:00 am and 4:00 pm
Mountain Standard Time. Emergency calls outside hormal working hours
are received by an answering service and returned within one hour.

1-973-455-5000
Honeywell TAC, MS L17
1860 W. Garden Lane
Phoenix, AZ, 85027 USA

Middle East, and Africa (EMEA)

Contact: Honeywell TAC-EMEA
Phone: +32-2-728-2345
Fascimile: +32-2-728-2696
Mail: TAC-BEO2
Hermes Plaza
Hermeslaan, 1H
B-1831 Diegem, Belgium
Pacific
Contact: Honeywell Global TAC — Pacific
Phone: 1300-364-822 (toll free within Australia)
+61-8-9362-9559 (outside Australia)
Fascimile: +61-8-9362-9564
Mail: Honeywell Limited Australia
5 Kitchener Way
Burswood 6100, Western Australia
Email: GTAC@honeywell.com
India
Contact: Honeywell Global TAC — India
Phone: +91-20- 6603-9400
Fascimile: +91-20- 6603-9800
Mail: Honeywell Automation India Ltd
56 and 57, Hadapsar Industrial Estate
Hadapsar, Pune —411 013, India
Email: Global-TAC-India@honeywell.com
iv HART Analog Output Module 2MLF-DC4H User's Guide R230
Honeywell October 2023


mailto:GTAC@honeywell.com
mailto:Global-TAC-India@honeywell.com

Support and Other Contacts

Korea
Contact: Honeywell Global TAC — Korea
Phone: +82-80-782-2255 (toll free within Korea)
Fascimile: +82-2-792-9015
Mail: Honeywell Co., Ltd

4F, Sangam IT Tower
1590, DMC Sangam-dong, Mapo-gu
Seoul, 121-835, Korea

Email: Global-TAC-Korea@honeywell.com

People’s Republic of China

Contact: Honeywell Global TAC — China
Phone: +86- 21-2219-6888
800-820-0237
400-820-0386
Mail: Honeywell (China) Co., Ltd
33/F, Tower A, City Center, 100 Zunyi Rd.
Shanghai 200051, People’s Republic of China

Email: Global-TAC-China@honeywell.com
Singapore

Contact: Honeywell Global TAC — South East Asia

Phone: +65-6580-3500

Fascimile: +65-6580-3501
+65-6445-3033

Mail: Honeywell Private Limited
Honeywell Building
17, Changi Business Park Central 1
Singapore 486073

Email: GTAC-SEA@honeywell.com
Taiwan
Contact: Honeywell Global TAC — Taiwan
Phone: +886-7-536-2567
Fascimile: +886-7-536-2039
Mail: Honeywell Taiwan Ltd.
17F-1, No. 260, Jhongshan 2nd Road.
Cianjhen District
Kaohsiung, Taiwan, ROC
Email: Global-TAC-Taiwan@honeywell.com
R230 HART Analog Output Module 2MLF-DC4H User's Guide s

October 2023 Honeywell


mailto:Global-TAC-Korea@honeywell.com
mailto:Global-TAC-China@honeywell.com
mailto:GTAC-SEA@honeywell.com
mailto:Global-TAC-Taiwan@honeywell.com

Support and Other Contacts

Japan
Contact: Honeywell Global TAC — Japan
Phone: +81-3-6730-7160
Fascimile: +81-3-6730-7228
Mail: Honeywell Japan Inc.
New Pier Takeshiba, South Tower Building,
20th Floor, 1-16-1 Kaigan, Minato-ku,
Tokyo 105-0022, Japan
Email: Global-TAC-JapanJA25@honeywell.com
Elsewhere

Call your nearest Honeywell office.

World Wide Web

Honeywell Process Solutions website:

https://www.honeywellprocess.com

Training Classes
Honeywell Automation College:

http://www.automationcollege.com

vi HART Analog Output Module 2MLF-DC4H User's Guide
Honeywell

R230
October 2023


mailto:Global-TAC-JapanJA25@honeywell.com
https://www.honeywellprocess.com/
http://www.automationcollege.com/

Symbol Definitions

Symbol Definitions

The following table lists those symbols used in this document to denote certain conditions.

Symbol Definition

ATTENTION: Identifies information that requires special
consideration.

TIP: Identifies advice or hints for the user, often in terms of
performing a task.

REFERENCE -EXTERNAL: Identifies an additional source of
information outside of the bookset.

REFERENCE - INTERNAL: Identifies an additional source of
information within the bookset.

7N
[@ & E ﬂ

CAUTION Indicates a situation which, if not avoided, may result in equipment

or work (data) on the system being damaged or lost, or may result in
the inability to properly operate the process.

CAUTION: Indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury. It may also be used
to alert against unsafe practices.

[>

CAUTION symbol on the equipment refers the user to the product
manual for additional information. The symbol appears next to
required information in the manual.

WARNING: Indicates a potentially hazardous situation, which, if not
avoided, could result in serious injury or death.

WARNING symbol on the equipment refers the user to the product
manual for additional information. The symbol appears next to
required information in the manual.

HAZARDOUS LIVE voltages greater than 30 Vrms, 42.4 Vpeak, or

,.-_"i WARNING, Risk of electrical shock: Potential shock hazard where
60 VDC may be accessible.
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Chapter 1 Introduction

Chapter 1 Introduction

This instruction describes the dimension, handling and programming methods of HART analog output module
(2MLF-DC4H) that can be used by combining with 2MLK/I/R PLC Series CPU module. Hereinafter, 2MLF-
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.
(&) 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
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| 1.2 Asset Management Software

The HART analog module can be used with Asset Management Software such as a tool like
PACTware software of P+F and FDM(Field Device Manager) of Honeywell as shown below.

Asset Management Software

ﬁs] - A A

e
L =l
Ty

(i

o

4\\
/ |

Ethernet Network

It's combined the HART AI/AO module which is installed on MasterLogic PLC and conveyed the
captured data to upside of Asset Management over COM/DTM, to integrate with FDM for
Honeywell.
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Chapter 2 Specifications

2.1 General Specifications

General specifications of 2MLK/2MLI/2MLR series are as specified below.

No. Item Specifications spe?:iefliiget(ijons
1 Ambient . i
temperature 0~-55°C
Storage o
2 | temperature —25~+70°C i
Ambient —oro ,
humidity 5~ 95%RH (Non-condensing) -
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 mg (1G) - _ X
resistance For continuous vibration 10times eac IEC61131-2
- - directions
Frequency Acceleration Amplitude (X, Yand 2)
5<f<8.4Hz - 1.75mm
8.4 < f< 150Hz 4.9 s (0.5G) -
e Peak acceleration: 147 m/s?(15G)
6 |Shock resistance|e Duration; 11ms IEC61131-2
¢ Half-sine, 3 times each direction per each axis
Square wave AC: = 1,500V
Impulse noise DC: + 900V
Electrostatic . . . IEC 61131-2,
discharge Voltage : 4kV (contact discharging) IEC 61000-4-2
. . Radiated
7 | Noise resistance IEC 61131-2
e|ectr0magnetic 80 ~ 1,000 MHz, 10V/m |E(§:66].0030'4"3
field noise
Power suppl Digital/analog input/output
Fasttransient | Segment PRy 9 . g p P IEC 61131-2,
b i module communication interface IEC 61000-4-4
ustnoise I oitage 2KV 1KV
8 Environment Free from corrosive gasses and excessive dust -
9 Altitude Upto 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

Analog output

Specification

DC 4 ~20mA

DC0~20mA
(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 inputA a0 outpt 4 ~ 20mA 0~ 20mA
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 wA

0~20 mA

1.25 A

Accuracy

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

+0.3% or less (when ambient temperature is 0C ~55C)

Maximum conversion

100 ms/4 channels

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

Isolation method

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

Terminal connected

18-point terminal

I/O 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 outputrange is
fixed and you can’t change them.

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

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

(4) HART communication is available when output rage set to 4~20 mA.
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2.3 Respective Designations and Functions

Respective designations of the parts are as described below.

| e—
2MLF - DCAH
zm } LED display
| e—
il )
22
m=
5

> Analog terminal

Powerterminal

ololololololololole

il
s

No. Description

LED Display RUN LED

Displays the operation status of 2MLF-DC4H module

* On: Operation normal
* Flickering: Error occurs (Refer to 7.1 for more details)
 Off: DC 5V disconnected, 2MLF-DC4H module error

ALM LED

Displays the warning status of 2MLF-DC4H module

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

Analog Terminal | Analog Terminal

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

Power Terminal Power Terminal

Supply terminal of external power DC24V (N0.17~18)
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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.

"'r——“— HART DIGITAL DATA

o1
Liiieenaly -

Ty

Analog 4~20mA

|

XG-5000 Parameter

HART Transmitter

HART DIGITAL DATA

Analog 4~20mA |

N ¢
"8

HART DEVICE

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

Value(TV) and current signal’s digital value as the Quaternary Value(QV) are used as measurement
information.

XKGF-ACAH XGF-DCaH

(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.

— -

o4\
\ E \\ /!
A 05mA-d---- S U
11200 Hz'!2200 Hz '
20 mA — s b 0" \‘.
e g ‘;
o (R
q — A : W
stgnal prvers Wﬂ»&'@ AN % . MMW
—— L A
.mlwm K K A
M A
K C: Command(K)
AmA — R : Response(A)
0 I »
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
Universal
manufacturers

Common Practice

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

A command group that has no specified data format. Each manufacturer can define
it if needed
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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
. Read current and 4 kinds of variable values
Universal 3 (Primary Variable, Secondary Variable, Tertiary Value, Quaternary Value)
Command 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/0O 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 I/O 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
Zoma | 2oma |
> 16ma | 15ma F-——-—
QL
o
[(e]
(@]
=
@ 12mea | 10md F-—---—
3
(@]
[
g
[y
- o s Sma Lo
H i
| :
A A, Oma| . _l
3,080 | | i
H ! | i H
-182 4000 a000 12000 16000 16191
~EH192 _gnpp -4000 0 4000 goon  B191
Digital Input Value 3805 4000 8000 12000 16000 20000 20192
-1200 g 2500 5000 7500  1000Qg 1e1E
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(1) If the range is 4~20mA
» On the SoftMaster menu [I/O Parameters Setting], set [Output range] to “4 ~ 20MA”,

[ 2MLF-DC4H (HART, 4-CH]

2MLF-DCAH [HART. 4-CH)

Parameter

CHO

CHA1

CH2

CH3

[T] Channel status

Disable

Disable

Disable

Disable

[] Output range

4-20mA

4-20mA

4-20mA

4~20mA

Input type

0~16000

0~16000

0~16000

0~16000

[C] CH. Output type

Formervalue

Formervalue

Formervalue

Former value

[7] Rate control

Disable

Disable

Disable

Disable

Increase limitvalue

0

0

0

0

Decrease limitvalue

0

0

0

0

[ Qutput limit

Disable

Disable

Disable

Disable

High limit value

16000

16000

16000

16000

Low limit value

0

0

0

0

[7] HART

Disable

Disable

Disable

Disable

St T Analog Current Output Maximum
3.808 4 8 12 16 20 20.192 | Resolution
Unsigned value -192 0 4000 8000 12000 16000 16191
Signed value -8192 -8000 -4000 0 4000 8000 8191 1.0 LA
Precise value 3808 4000 8000 12000 16000 20000 20192
Percentile value -120 0 2500 5000 7500 10000 10119 1.6 (A

¥ Inthe 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 SoftMaster menu [I/O Parameters Setting], set [Output range] to “0 ~ 20

mA”_

" ZMLF-DC4H (HART, 4-C

2MLF-DC4H [HART, 4-CH)

Parameter CHO CHA1 CH2 CH3
[] Channel status Enable Enable Enable Enable
Output range 0~20mA 0~20m#A 0~20maA 0-20m# |
Input type 0~16000 0~16000 0~16000 0~16000
[T] CH. Output type Formervalue | Formervalue : Formervalue | Formervalue
[7] Rate control Disable Disable Disable Disable
Increase limitvalue 0 0 0 0
Decrease limitvalue 0 0 0 0
[T] output limit Disable Dizsable Disable Disable
High limit value 16000 16000 16000 16000
Low limit value 0 0 0 0
[] HART Disable Disable Disable Disable
QK ] [ Caticel
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St liaa Analog Current Output Maximum
- 0 5 10 15 20 20.24 | Resolution
Unsigned value 0 0 4000 8000 12000 16000 16191
Signed value 0 -8000 -4000 0 4000 8000 8191 1.25 1
Precise value 0 0 5000 10000 15000 20000 20192 1.0 /A
Percentile value 0 0 2500 5000 7500 10000 10119 2.0 /A

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

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 C,+0.3% at0~55 TC)

20,016 - ===
20 mA

19,984 - - — -

anfeA indino Bojeuy

0 16000
Di_glitgl Ilr}put Value

= 1 LA

[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.
(&) 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 M 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 mMA output-the minimum value of the relevant range
(c) Median: 12 mA output-the median of the relevant range
(d) Maximum: 20 mA output-the maximum value of the relevant range

(4) Analog output value of each operation mode

(@) Normal Mode

Channel
CPU status Output Status = Stop Remarks
Enabled Digital Input Value 0V or 0 mA ) .
RUN As specified Setting 2 o valtje et
; mA : minimum value
Disabled output type OVorO output
As specified Setting 2 : middle value output
Enabled OV or 0 mA P
STOP output type 3 : maximum value
. As specified Setting output
Disabled output type OV or 0 mA
(b) Test Mode
Channel
CPU status Output Status RuUn Stop Remarks
Enabled Digital Input Value OV or 0 mA 0 previous value kept
STOP 1: minimum output
Disabled As specified Setting OV or 0 mh 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 RuUN Stop
Enabled Notel) OV or 0 mA
RUN — -
. As specified Setting
Disabled output type OV or 0 mA
As specified Setting
Enabled output type OV or 0 mA
STOP A fied Setl
Disabled S speciied Setling OV or 0 mA
output type
When Power is on /H/W error OV or 0 mA

WN PO

Remarks

: previous value kept
: minimum output

: middle output

: maximum output

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 RUN | Stop Remarks
Enabled
ERROR OV or 0 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.

Parameter CHO CH1 CH 2 CH 3
[] ©hannel status Disable Disable Disahble Disable
[] output range 4~20mA 4~20mA 4~20mA 4~20mA
Input type 0~18000 0~16000 0~16000 0~18000
[ &H. Output type Formerwalue © Formerwalue © Formerwalue @ Former walue
[] Rate contral Disable Disable Disable Disable
Increase limitvalue 1] 1] 1] 1]
Decregse limit value 1] a0 0 1]
[] output limit Dizahble - Disakle Disable Dizahle
High limit value 16000 16000 16000
Law limit value iE ' 0 0 0
[] HART | Disable Disakle Disable Disable
(b) Set the High limit value.
Parameter cHO CHA1 CH 2 CH 3
[] channel status Dizsable Dizable Dizable Dizable
[ output range 4-20ma 4~20ma 4~20ma 4~20ms
Input type 0~16000 0~1G000 0~16000 0~16000
[] CH. Output type Farmervalue @ Farmervalue @ Farmervalue @ Faormervalue
[] Rate control Disable Dizable Dizable Dizable
Increase limitwalue ] ] ] ]
Decrease limit value 0 0 0 0
[ cutput limit Enable Dizable Dizable Dizable
High limit value 14000 16000 16000 16000
Lo lirnit value 0 0 0 0
[ HART Disable Disable Disable Disable
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(c) Set the Low limit value.

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

Digital input value

High limit value

Low limit value

High limit value

Low limit value

sLow limit value
“cancel

— Digital input value
=== Analog output value

-

Parameter CHO CHA1 CH?2 CH3
[] channel status Disahle Disahle Disahle Disahle
] output range 4~20mA 4~20mA 4~20mA 4~20mA
Input type 0~16000 0~16000 0~16000 0~16000
[] ¢H. Output type Farmervalue - Farmerwvalue © Farmerwvalue © Farmervalue
[] Rate contral Disable Disable Disable Disable
Increase limitvalue a0 a0 a0 a0
Decrease limitvalue a a a a
[ output limit Enahle Disable Disable Disable
High limit value 14000 16000 16000 16000
Lo lirnit value 200 a a a
[] HART Disable Disable Disable Disable
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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) /O parameter setting is as shown below.

(a) Set the Rate control setting to Enable.

Parameter CHD | CHA1 CH?Z CH3
[] channel status Disahle Disahle Dizahle Dizahle
] cutput range 4~20mA 4~20mA 4~20mA 4~20mA
Input type 0~16000 0~16000 0-~16000 0~16000
[] CH. Qutput type Formerwalue  Formerwallue @ Formerwvalue @ Formerwvalue
[] Rate contral Dizahle - Disahble Disakle Dizahle
Increase limitvalue ] a 0
Decrease limitvalue  J 0 1] 1]
] output limit Disahle Disahble Disable Dizable
High limitvalue 16000 16000 16000 16000
Lowe lirmit walue 0 ] a 0
] HART Dizsahle Disahle Dizahle Dizahle
(b) Set the Increase limit value.
FParameter zHO CH1 CH?2 CH?32
[] channel status Disahle Dizahle Dizahle Dizahle
[ cutput range 4~20mA 4-~20mA 4~20mA, 4~20mA,
Input type 0~16000 0~16000 0~16000 0~16000
[] cH. Cutput type Farmerwalue @ Formervalue @ Formerwvalue - Formervalue
[ rate contral Enahle Disable Disahle Disable
Increase limitvalue 2000 | a 1] 0
Decrease limit value 1] 1] 1] 1]
] output limit Disahle Dizahle Dizahle Dizahle
High limitvalue 16000 16000 16000 16000
Lowe lirmit walue ] a 0 ]
] HART Disahle Dizahle Dizahle Dizahle
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(c) Set the Decrease limit value.

Parameter CHO CH1 CH 2 CH 3
[] Channel status Disable Disahle Disable Disahble
[] output range 4~20mA 4~20mA 4~20mA 4~20mA
Input type 0~16000 0~16000 0~16000 0~16000
] &H. Qutput type Formervalue © Formervalue @ Formervalue | Farmerwalue
[] Rate cantral Enable Disahle Disable Dizable
Increase limitvalue 2000 1] a0 0
Decrease limitvalue 2000 | 0 a 0
[ cutput limit Dizahle Dizsahle Dizahle Disahle
High limit value 16000 16000 16000 16000
Lowe lirnit value a0 1] a0 0
[] HART Disakle Disahle Disakle Disable

(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

—— Digital input value
10000 === Analog output value

8000

€000

4000

2000

10 20 30 40 BO BO TO 80 90 100

Thie' sy
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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 2MLF-DC4H module are as described below from the opening to the
installation.

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

(2) Don’tremove PCB from the case. It will cause abnormal operation

(3) Don'tlet any foreign materials including wiring waste inside the top of the module when
wiring. Remove foreign materials if any inside.

(4) Don'tinstall 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
1/0 module terminal block fixed screw (M3 screw) 66 ~ 89 N-cm

- HART analog output module can use when installed in extended base in 2MLR systems.
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3.2 Wiring

3.2.1 Precautions for wiring

(1) Use a cable for external output sign of 2MLF-DC4H module separate from the alternating current
soto 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 (0.3m).

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

(4) Check the polarity 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+
CH1 - 2 ; T
+ .
cH i 2 CHO
+ 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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2MLF-DC4H Motor Driver etc.
Less than
DiA : 600Q2
Conversion
Circuit
D/IA
Conversion
Circuit
D/IA .
Conversion Motor Driver etc.
Circuit
= .
D/IA 1
DC/DC Conversion A L h
Conversion N 1 ess than
PE
17 |< DC +24V
18 |G DC OV

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

TIP

e In current output, there is no accuracy tolerance caused by cable lengthand internal
resistance of the source.

e Setto 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
450 300 m 300 m 300 m 300 m 300 m 300 m 300m | 300 m
g:gfcitance 300 600 m 300 m 300 m 300 m 300 m 300 m 300m | 300 m
(oF/m) 210 600 m 600 m 600 m 600 m 600 m 300 m 300m | 300 m
150 900 m 900 m 600 m 600 m 600 m 600 m 600 m 600 m
90 1,000m | 1,000m | 1,000 m | 900 m 900 m 900 m 900 m 600 m
60 1,000m | 1,000m | 1,000m | 1,000m | 1,000m | 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 ]

Y

Install D/A conversion module the slot.

I

v

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
Module’s operation parameters can be specified through SoftMaster’s [I/O parameters].

Analog Output module is used to execute parameters setting and monitoring/test functionof the applicable
module through SoftMaster menu or tool bar, or read/write the data of internal memory by means of the
scan program.

Setting I/O parameters

Step Action
1 Run SoftMaster to create a project. (Refer to ML200 CPU and SoftMasterUser’s Guide, for
details on creating the project).
2 In the Project Window, double-click /O Parameters.
3 On the I/0O Parameters Setting screen, click the slot number on which thebase module is
installed.
4 Click the arrow button on the screen above to display the screen where anapplicable module

can be selected.

5 Search for the applicable module to select.

The I/O Parameter Setting — Variable allocation dialog box appears whereyou can specify the
parameters for the respective channels.

6 Click the required item to view the parameters to be set for the respectiveitems.
7 Double-click the applicable slot selected for parameters setting or click[Details].
8 Specify the individual parameters as follows:

a) Channel status: Select Disable or Enable.

b) Analog output range: Select the range of analog output voltage asdesired. 2MLF-DC4H
module provides 2 current output ranges.

c) Input datatype: Select the format of input data. 4 formats are availablein total.
d) Setting output type: Select the type of output status. 4 ranges areavailable in total.
e) Rate control: Select Disable or Enable.

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

g) Output limit setting: Select Disable or Enable.
h) High/Low limit value: The setting range is from -192 to 16191.
i) HART: Select Enable or Disable.

9 Specify parameters as necessary. After setting, click [OK].

4.2.2 How to use [I/O parameters]
How to use [I/O parameters] will be described below.
(1) Run SoftMaster to create a project. (Refer to SoftMaster program manual for details on how to
create the project)

(2) Double-click [I/O parameters] on the project window.

4-2
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(3) Onthe ‘I/O Parameter Setting’ screen, find and click the slot of the base module is installed on.

O 2HMLP-ACF | 2HLP-ACF | 2HLR-

0 0

@[ Base 00 : Default - Apply | | Current Consurnption
-] Base O1 : Default

. ..zz Slot 00 Default
wag Slot 01 Default feZ
—az Slot 02 | Default 1
gz Slot 03« Default 2
.z Slet 04 © Default 2

Module Description Input Filter Emergency Outpul Allocation inform| Out

(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.

(] Base 00 : Default - | Apply | | Current Consumption |
=-[[f] Base 01 : Default

-z Slot 00 Default %/ Moduls Description Input Filter | Emargency Dutpu
-ag Slot 01 Default

e Slot 02 ; Default 12 pecial Module List
ez Slot 03 : Default 3 Analog Input Module
- Slot 04 Default 1 Analog Output Module
-~ lot 05 ¢ Default 2MLF-DV44 (D4 Voltage Dutput Typef4 Channels])
g Slot 05 Default g 2MLF-DVE (DA Valtage Dutput Type(3 Channels))
g Slot OF ; Default d ZMLF-DC44 (D44 Current Dutput Type(4 Channels))
3 Slot 08 Default 7 ZMLF-D B (DA Cument Output Type(8 Channels])
- — g 2MLF-D'4S [lzolated-type Yoltage Output Tppe(d Channels))
2MLF-DCAS [Isolated-type Current Output Type[4 Channels])
, —_— | — - | :.. 2MLF-DCAH [HART interface analog Current Dutput Type(4 |
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(5) A screen will be displayed for you to specify parameters for respective channels as shown below.

0o

®8 oiLp-acF | 2HLP-ACF [oip- | 2HLF-
0 [ DBxx DC4H

-1 Base 00 : Default - Apply ‘ ‘ Current Consumption
= Base O1 : Default

& Slat 00 2MLF-DC Slot Module Description Input Filter Emergency Dutpu
-z Slot 01 : Default 2o

g Slot 02 Default
i Slot 03 Default
Click a desired item to display parameters to set for respective items.

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

(&) Channels: Select Disable or Enable.

Parameter CHO CHA1 CH 2 CH3
[] Channel status Cisable R Cisable Cizable Disable
] ©utput range 4~20mA 4~20mA 4~20mA
Input type Enable 0~15000 0~16000 0~16000
[] CH. Qutput type Farmervalue @ Faormerwalue © Formervalue @ Farmervalue
[] Rate contral Dizable Dizahle Dizahle Dizakle
Increase limitvalue a a a a
Decrease limitwalue a 1] 0 0
[ output limit Disakle Disahle Disahle Disakle
High limitvalue 16000 16000 16000 16000
Low lirmit value i} 1} a a
] HART Disahle Cisable Cisable Disahle
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(b) Analog output range: Select the range of analog output voltage as desired. 2MLF-DC4H

moduleprovides 2 current output ranges.

Farameter ZHO CHA1 CH2 CH3
[] channel status Dizahle Dizable Disable Disable
[ Sutput range 4-20maA - 4~20mA 4~20mA 4~20maA
Input type 0~16000 0~16000 0-16000
[J ©H. output type 0-20rmA Formervalue | Formervalue = Formervalue
[ Rate contral Cigable Digable Disahle Disahle
Increase limit value a i} i} i}
Decrease limit value 1] 1} 1} 1}
[1 output limit Dizahle Dizahle Disable Disable
High limitwalue 16000 16000 16000 16000
Low lirmit walue 1] 1} 1} 1}
[] HART Dizahle Dizahle Disable Disable

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

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

Parametar cHo | cH1 | cHz | cH3z |
[] channel status Disable Digahle Dizahle Dizahle
[] output range 4~20mA 4~20mA 4~20mA 4~20mA
Input type 0~16000  w 0-~16000 0~16000 0~16000
[ CH. Qutput type Formervalue @ Formervalue @ Formervalue
[] Rate contral fDDDDDDNQBDDDDDDD Digahle Disahle Disahle
Increase Il.mlt\ralue 0-10000(%) 1] 1] 1]
Decrease limitvalue 1] 1] 1]
[ Dutput limit Dizable Digable Digahle Dizahle
High limit value 16000 16000 16000 16000
Low limitvalue 1} 1] 1] 1]
[] HART Dizable Digable Digahle Dizahle
Parameter CHO CH1 CH?2 CH3
[ channel status Disable Disable Disable Disable
[] output range 4~20mA 4~20mA 4~20mA 4~20mA
Input type 0~16000 0-~16000 0~16000 0-~16000
[ CH. Qutputtype Formervalu » | Formervalue @ Formerwalue @ Formervalue
[] Rate contral Disahle Disahle Disahle
Increase limitvalue  |Minvalue 0 0 0
Decrease limitvalue | 'hd value 0 0 0
— hax value - : ;
[ Qutput limit Dizable Dizahle Dizable
High limitvalue 16000 16000 16000 16000
Low limit walue a 1] a 1]
1 HART Disable Disable Disable Disable
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(e) Rate control: Select Disable or Enable

(f)

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

Pararneter cHo | cH1 | cH2 |  cHa
[ channel status Disahle Dizable Disahle Dizable
O Qutput range. 4-20maA 4-20mA, 4-20maA 4-20mh
Parameter cHo | cH1 | cHz | cHz
[ Channel status Disahle Disahle Disable Disable
[ Cutput range 4-20maA 4-~20m#A 4~20m#h 4~20mA
Input type 0-~16000 0~16000 0~16000 O-~16000
[ CH. Qutput tvpe Formerwvalue @ Formervalue @ Formerwalue @ Formerwvalue
[] Rate control Enahle Disahle Disable Disable
Increase limitvalue 2000 | ] 0 0
Decrease limitvalue 0 0 0 1]
[ output limit Disahble Disahle Disable Disable
High limitvalue 16000 16000 16000 16000
Loy lirmit value 1} 1} 1} 1]
[ HART Disahle Disahle Dizable Dizable
Increase/Decrease limit value: The setting range is from 0 to 16000.
Parameter CHOD CH1 CH2 CH3
[ Cchannel status Disahle Disahle Disahle Dizahle
[ output range 4-20m#a 4-20mA 4~20maA 4~20maA
Input type 0~16000 0-~16000 0~16000 0~16000
[ cH. Qutput trpe Formerwvalue © Formerwalue © Formerwalue © Formerwalue
[ Rrate control Dizable Dizable Dizable Disahle
Increase limit value 1] 1] 1] 1]
Decrease limitvalue 0 1] 1] 1]
[ output limit Disable w Disahle Disahle Disable
High limitvalue 16000 16000 16000
Lavwy lirnit value 1] 1] 1]
[ HART | Dizable Dizable Dizable Disahle
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(h) High/Low limit value: The setting range is from -192 to 16191.
() HART: Select Enable or Disable

Parameter CHO CH1 CH?2 CH3
[ Channel status Disahle Disahle Disahle Disable
[ output range 4~20ma A~20mA 4~20maA 4~20mA
Input type 0~16000 0-~16000 0~16000 0-~16000
[ ¢H. Gutput type Formerwalue | Formervalue @ Formervalue @ Formervalue
[] Rate control Disahle Digahle Disahle Disable
Increase limitvalue a a a a
Cecrease limitvalue 1] 1] 1] 1]
[ output limit Enahle Disahle Disahle Disable
High limit value 14000 | 16000 16000 16000
Lawe litnit value 1] 1] 1] 1]
[ HART Dizable Dizahle Disahle Dizable
Parameter CHO CH1 CH2 CH3
[ Channel status Disahle Disahle Disahle Disahle
[ output range 4-20maA 4-20ma 4-20maA 4-20maA
Input type 0~16000 0~16000 0~16000 0-~16000
[ CH. Output tvpe Formerwalue - Formerwalue @ Formerwalue | Formerwalue
[] Rate contral Disahle Disahle Disahle Disahle
Increase limitvalue 0 0 0 0
Decrease limitvalue 1} 1} 1} 1}
[ Output limit Disahle Disahle Disahle Disahle
High limit value 16000 16000 16000 16000
Low limit value 0 0 0 0
1 HART Disable -~ Disahle Disahle Disable

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

Parameter Setting Item Default
Channel status Disable/Enable Disable
Output range 4~20 mA/Q0~20 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.

Parameter cHo | cH1 | cH2 |  cH3
Channel status W Enable Enable Enable
[] output range 4~20ma 4-20mA 4-20mA 4-20mA
Input type O~16000 0~16000 0~16000 0~16000
[ CH. Qutput type Formerwalue @ Formervalue @ Formerwalue | Formervalue
[] Rate control Cisable Cisable Disable Disable
Increase limitvalue a 1] a a
Decrease limitvalue 1] 0 1} 1]
] ©utput limit Disable Cisable Disable Disable
High limit value 16000 16000 16000 16000
L limit walue a 1] a a
[ HART Disable Cisable Disable Disable
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4.3 Monitoring /Test

4.3.1 Monitoring / Test screen

The special module monitoring function helps you to monitor the Analog Output modules for testing. It
also helps in tuning parameters like average processing constants.

To monitor and test the module, perform the following steps.
Step Action

1 Click [Online] -> [Connect] and [Monitor] -> [Special Module Monitoring] to start. If the
status is not [Online], [Special Module Monitoring] menu is not available.

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

list dialog box.
3 Select Special Module and then click [Module Info.] to display the information.
4 After the module is selected, click [Monitor] to display the monitoring screen.
5 [Start Monitoring]: Click [Start Monitoring] to view analog output value of thepresently

operated channel.

Special Module Menitor : J

2MLF-DCAH (HART, 4-CHJ

ltem Setting value Current value

CHO Digital value

CH1 Digital value

CH2 Digital value

CH3 Digital value
CHO Primary Variable 0.000000e+000
CH1 Primary Variable 0.000000e+000
CH2 Primary Wariable 0.000000e+000
CH3 Primary Variable 0.000000e+000

HART Information [ HART Information |

Iltem Setting value | Current value
Channels CHO
Channel status Disable Disable
Output range 4-20mA 4-20mA
Input type 0~16000 0~16000
CH. Qutput type Former value Formervalue
Rate control Disable Disable
Increase limitvalue 0 0
Decrease limit value 0 0
Cutput limit Disable Dizable
High limit value 16000 16000
Low limitvalue 0 0
DA Digital value 0 0
Cutput enable Disable Disable
HART Disable Disable

[ Stap Monitaring ] k Test |

Cloge

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].
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Step Action
" Special Module Monitar
2MLF-DC4H [HART. 4-CH)
ltem Setting value Currentvalue
CHO Digital value 0
CH Digital value 0
CH2 Digital value 0
CH3 Digital value 0
CHO Primary Variable 0.000000e+000
CH1 Primary Variable 0.000000e+000
CHZ2 Primary Variable 0.000000e+000
CH3 Primary Variable 0.000000e+000
HART Information |_HART Information |
Item Setting value | Currentvalue
Channels CHO
Channel status Disable Disable
Output range 4-~20méA 4-20mA
Input type 0~16000 0~16000
CH. Output type Formerwvalue Former value
Rate control Disable Disable
Increase limitvalue 0 0
Decrease limitvalue 0 0
Cutput limit Disable Disable
High limit value 16000 16000
Low limitvalue 0 0
DiA Digital value 0 0
Output enable Disable Disable
HART Disable Disable
Stop Monitaring ] [ Test |
7 [Setting Value Change] -> [Test] -> Change current value
[Close]: Click [Close] to exit.
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4.3.2 HART Variable Monitoring and Device Information Screen.

Step

Action

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 following figure displays the screen to view PV imported

from the field device connected with channel 0.
' Special Module Monitor

2MLF-DC4H [HART, 4-CH)

Item Setting value

CHO Digital value
CH1 Digital value
CH2 Digital value
CH3 Digital value
CHO Primary Variable 8.365591e+001
CH1 Primary Variable 0.000000e+000
CHZ2 Primary Variable 0.000000e+000
CH3 Primary Variable 0.000000e+000
HART Information HART Information

Item Setting value Current value
Channels CHO
Channel status Disable Disable
Qutput range 4~20mA 4~20mA
Input type 0~16000 0~16000
CH. Qutput type Formervalue Former value
Rate control Disable Disable
Increase limitvalue 0 0
Decrease limitvalue 0 0
Cutput limit Disable Dizable
High limitvalue 16000 16000
Low limitvalue 0 0
DiA Digital value 0 0
Qutput enable Disable Disable
HART Disable Disable

Stop Monitaring ] i Test |

Cloge

[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 beviewed
for each channel.
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Special Module Monitor

2MLF-DC4AH HART, 4-CH)

Item Setting value
CHO Digital value
CH1 Digital value
CH2Z Digital value
CH3 Digital value

CHO Primary Variable 8.365591e+001
CH1 Primary \ariable 0.000000e+000
CH2 Primary Variable 0.000000e+000
CH3 Primary Variable 0.000000e+000
HART Information HART Informaticn
Item Setting value Currentvalue
Channels CHO
Channel status Disable Disable
COutput range 4-20mA 4-20mA
Inputtype 0~16000 0~16000
CH. QOutput type Formervalue Formervalue
Rate control Disable Disable
Increase limitvalue 0 0
Decrease limit valua 0 0
Cutput limit Disable Disable
High limit value 16000 16000
Low limitwvalue 0 0
DiA Digital value 0 0
Output enable Disable Disable
HART Disable Disable
[ Stop Monitoring ] E Test |
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 is written on the actual HART command setting status
because command hOOF1 is written inside of SoftMaster. To delete, use
HARTCLR command. In case of [Monitor] -> [Monitor Special Module] ->
[Start Monitor] -> [HART Device Information] -> [Read], hOOF3 is written
on the actual HART command setting status because command hOOF3 is
writteninside of SoftMaster. To delete, use HARTCLR command.




Chapter 4 Operation Procedures and Monitoring

2MLF-DC4H (HART, 4-CH)

|| |ChanneID| Channel1 I Charinel2 I Channel,?-l

Message |
Device information Manufacture information
ltem Current value Item Current value
TAG TG Manufacture [ ¥TC
Descriptor | >3GOGEGGO0 Device type | »T-3300
Date 2011-11-23 Device ID | 1329
Write protect|Mone Final assem.| ©
Primary variable(PV) Version information
Item Current value Unit Item Current
Upper limit |1,000000e+002 Universal | =
Lower limit |0,000000e+000 Device 10
Damp_time 0,000000e+000 : zec Software 2
Trans. func. [¥=3%*D fx) Hardware |0.2
Read(R)

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

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

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.

Date: Date inputted to the device. It can be used to record the latest
calibration date or date of maintenance/inspection.

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

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

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.

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

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.

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, PV is displayed if the output value is 20mA.

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, PV is displayed if the output value is 4mA.

Damping Time: A function to mitigate sudden changes in input (shocks)

4-13
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and apply them to output. Its unit is of second. Mainly it is used on the
pressure transmitter.

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

¢ Universal version: It refers to HART dimension version. In most cases, it
is 5 or 6 and 7 means Wireless HART dimension.

o Device version: HART device’s version is displayed.
o Software version: HART device’s software version is displayed.

o Hardware version: HART device’s hardware version is displayed.

Read Cancel: Press ESC on the keyboard to cancel importing information
from HART device after pressing Read button.

| HART device information & ) u X |

2MLF-DC4H (HART, 4-CH)

Channeld | Channell | Channel2 | Channel3

Message I

Device information — Manufacture information
Item Current value Item Currentvalue
TAG PP PP PP PP PPPPRPP PP ManuraCture 2iennsinanien,

; l: HART device information read error: User cancel

— ——
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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 SoftMaster

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.

0o

OB 511 P-acF | 2HLP-ACF [5HiR- | 2HLF-

o o DBxx DC4H

[l Base 00 : Default - Apply | | Current Cansumpkion
Baze 01 : Default

A, Slot 00 ; 2MLF-BC Slot Madule Descriptian Itput Filter Emergency Outpul
.= Slot ©1 - Default ZMLF-DC4H HART interface analo

-z Slot 02 : Default
- Slot 03 ; Default

Registering variables manually
(2) Select [Edit] -> [Register U Device].

® DCAH - XG5000 - [Variable/Comment]

';ﬁ_h Project |Edit) Find/Replace Mew Online Monitor Debug Tools Window Help

- | &) x
ins® L TR Y'Y L
fu & HE L vwrLEE | 0% iBRBO® i~ &
HE Ay El=EEE i @& & [ v
T [O] WiewDevice | [F]view Fiag |
=& DC4l Select &l Chrl+& able ‘ Typa ‘! Device | Uzed ‘ Conment ‘
é"@__ =2 Insert Line Crl+l L4

BE B¢ Delete Line Ctrl+D
E=part Yariables to File, .,
E‘E Import Variables from File...

| Reaister U Device

L+ Project

Function/FE

ozt Recent) .
Delete &ll unused variables/comments...

Function Na Feallocate &ll Auto-allocation Mariables, .,
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(3) Click ‘Yes'.

Project Window a X — -

IEms |V iew variable |[D]view Device | [F]view Flag l

=& DC4H = | Variable | Type A| Oevice | Used ‘ Comment
=@ NewPLC{XGK-CPUH)-Stap... 1 ]

23 Warlable/Camment
=-[# Parameter
Basic Parameter

B I/op —
3-8 Scan Profgei il (X

Mewd ) ) ) ) ) ) )
Automatically register comments in the U Devices according to the special module set in the /0 parameter,

L 9 L ]
B - The previous cormments will be deleted,
M project - J/ Contﬁwe?

Function/FE

Function Name

MNewProgram o Wariable/Comment

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

Yariable | Type‘| Device | lzed Comment
1 i_04_CHO_ERR BIT lo4.00.0 (] HART Aralog Output Module: CHO Error
2 _04_CH1_ERR BIT Uod. .1 F| HART dnalog Output Module: CHI Error
3 _04_CHZ2_ERR BIT Uod. oo, 2 F| HART dnalog Output Module: CHZ Error
4 _04_CH3_ERR BIT Uod. oo, F| HART dnalog Output Module: CH3 Error
[ _04_CHO_HARTERR BIT Uod.on.g F| HART Analog Output Module: HART Analog Output Module
[ _04_CH1_HARTERR BIT Uod.on.9 F| HART Analog Output Module: HART Analog Output Module
7 _04_CHZ2_HARTERR BIT Uod. o0, A& F| HART Analog Output Module: HART Analog Output Module
[ _04_CH3_HARTERR BIT Uod.on.e F| HART Analog Output Module: HART Analog Output Module
] _D4_RoY BIT Uod. on.F F| HART dralog Output Module: Module Ready
10| _04_CHO_ACT BIT Uoa.o1.0 F HART Aralog Output Module: CHO Running
11 |_D4_CHI_ACT BIT loa.o1.1 F HART Aralog Output Module: CHI Running
12 |_04_CHZ_ACT BIT lUoa.o1.2 F HART Analog Output Module: CHZ Running
13 |_04_CHI_ACT BIT loa.01.3 F HART Aralog Output Module: CH3 Running
14 | _04_CHO_OUTH BIT loa.o1.8 F HART Analog Output Module: CHO Output High Limit
16 |_04_CHO_OUTL BIT loa.01.9 F HART Analog Output Module: CHO Output Low Limit
16 |_04_CH1_OUTH BIT o401, 4 F HART Analog Output Module: CHI Output High Limit
17 |_04_CH1_0UTL BIT loa.o1.8 F HART Analog Output Module: CH1 Output Low Limit
18 |_04_CHZ_0UTH BIT Uoa.o1.c F HART Analog Output Module: CHZ Output High Limit
19 |_04_CHZ_0UTL BIT Uoa.o1.0 F HART Analog Output Module: CH2 Output Low Limit
20 |_04_CH3_OUTH BIT loa.o1.E F HART Analog Output Module: CH3 Output High Limit
21 |_04_CH3_ouTL BIT lUoa.o1.F F HART Analog Output Module: CH3 Output Low Limit
22 | _04_CHO_DUTEN BIT Uod.0z.0 F| HART Analog Output Module: CHO Output 3tatus
23 | _04_CHI_OUTEN BIT Uod, 0z .1 F| HART Analog Output Module: CHI Output 3tatus
24 | _04_CHZ_OUTEN BIT uod.0z.2 F| HART Analog Output Module: CHZ Output 3tatus
25 | _04_CH3_OUTEN BIT uod. 0z, F| HART Analog Output Module: CH3 Output 3Status
26 | _D4_OUTEM WOoRD od, 02 F| HART Analog Output Module: Output Status 3etting
27 |_04_CHO_DATA WORD 104,03 F HART Analog Output Module: CHO Inpot Yalue
28 |_04_CHI_DATA WORD 104,04 F HART Analog Output Module! CH1 Input Yalue
29 |_04_CHZ_DATA WORD 104,05 F HART Analog Output Module! CHZ Input Yalue
30 |_04_CH3_DATA WORD 104,06 F HART Analog Output Module: CH3 Input Yalue
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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.

Step Action
1 Select the special module type from the [I/O parameter] setting window.
2 Double-click [Variable/Comment] in the project window.
3 Select [Edit] -> [Register U Device].
4 Click ‘Yes'. The variables are registered.

Save variables

Step Action
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.

4.4.2 View variables

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

Hog.ob-F [ o wem |
Ug4.01.0
I | W 4000 uod.03 ||
Ug4.07.1
et B | v 8000 ung.04 ||
Ug4.01.2
sy | Moy 12000 uoa. 5 ||
Uo4.01.3
L | nw 16000 u04.06 ||
END
(2) Select [View] -> [Variables]. The devices are changed into variables
iR [ oy hOOOF s ||
04040401 W 4000 _Dd_CHD_D.ﬁ.TL
] | h
040 40T Wy — _na_cm_nML
| ]
_04_CH2_ACT Wy 12000 _na._cHz_nML
— | | A
04 AT MY o— _na._cHa_nML
| i
END

(3) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.
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os.on-F [ wov hOaoF uoe0z |
_04_RDY
Hos-07 0 [ wov 4000 o403
_04_CHOLACT TR
B [ v 5000 o404
_04_CHI_ACT TR
| uoe.0l-2 [ mov 12000 104, 05
_04_CHZ_ACT ATy
e [ wov 16000 104,06
_04_CHI_ACT TR
END
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(4) Select [View] -> [Device/Comments]. Devices and comments are both displayed.

UU4-UF-F ! oY hOooF o4 .02 L
HERT il
il og drialog
Output Output
Module: Modu le:
Maduée ggt?ut
ot atus
Setting
UDMI] 0 [ noy 4000 04,03 ||
HiRT il
hnalog drialog
odule: odu le:
CHO CHO Input
Running Yalue
U04.01.1 Moy 5000 U403 ||
|
HART HART
hna log fnalog
Muudt Dlut MDLélt DlLIt
odule: odu e
CHI CHO Input
Running Yalue
UU4-UJ-2 ! oY 12000 o4 .03 L
HART HART
hnialog fina | 0g
MULIE}Z Dlut MDLQ: I3|ut
e odu e
[ CHO Irput
Running Yalue
UUd-U;-S I Mov 16000 o403 L
HiRT il
hnialog drialog
£§*t E%wt
odule: odu le:
CH3 CHO Input
Running Yalue
END

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

_04_RD¥

|

|

H&RT
hra | og
Output
Hodule:
Modul e
Ready

! oY g _Dd_DUTENL
HART
il og
Output
Module:
Output
Status
Setting
jd_E][-ID_AE 04_CHO_D
I WOy 4000 B L
H&RT il
il og fnalog
L Output
Module: Module:
[HO CHO Iriput
Rurning falue
_Dfi_CTHl_AC 04_CHO_D
| . oY 000 TURTA L
HERT il
hnalog fralo
Output Output
Module: Module:
CH1 CHD Irput
Running falue
_Dd_ETHZ_AE 04_CHO_D
I oY 12000 R L
H&RT il
PRl drial og
Ot put Output
Module: Module:
[Hz CHO Iriput
Rurining falue
_Ud_CTHS_AC 04_CHO_D
| . oY 16000 TURTA L
HERT il
Rl hnalog
Dot Output
Module: Module:
CHe CHD Irput
Running falue
EHD




Chapter 5 Configuration and Function of Internal Memory (For 2MLK)

Chapter 5 Configuration and Function of Internal Memory
(For 2MLK)

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 I/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 CHS3 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.013 CHS3 run flag
UXY.018 CHO output high limit detection flag
UXY.019 CHO output low limit detection flag R D/A— CPU
UXY.01 A CHZ1 output high limit detection flag
UXY.01B CH1 output low limit detection flag
Uxy.o1C CH2 output high limit detection flag
UXY.01D CH2 output low limit detection flag
UXY.01E CH3 output high limit detection flag
UXY.01F 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 ogt_put_enable CPU — D/A
UXY.03 CHO digital input value W
UXY.04 CHZ1 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.

Word Sarter
Base Number

t
uo 4 . 0 3

| ' |

Device Type Slot Mumber 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

U05,01TF

Device Type l Word Eit
Slot Number
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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

Mﬁlrzn; y adgrEeés Description R/W | Remarks
Own 0 Channel enable/disable setting R/W PUT
14 1 Setting ranges of output current R/W PUT
2H 2 Input data format setting R/W PUT
3H 3 CHO output status setting
4 4 CH1 output status setting
5H 5 CH2 output status setting RIW PUT
6H 6 CHS output status setting
BH 11 CHO error code
CH 12 CHZ1 error code
Dnu 13 CH2 error code R GET
En 14 CH3 error code
13n 19 Channel output limit setting R/W PUT
144 20 CHO output H limit
154 21 CHO output L limit
16n 22 CH1 output H limit
17w 23 CH1 output L limit
184 24| CH2 output H limit RW|  PUT
194 25 CH2 output L limit

1AH 26 CH3 output H limit

1BH 27 CH3 output L limit

1Cn 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

1Fw 31 CH1 change rate increase limit value

20H 32 CH1 change rate decrease limit value

214 33 CH2 change rate increase limit value RIW PUT
224 34 CH2 change rate decrease limit value

23H 35 CH3 change rate increase limit value

24n 36 CHS3 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

CHO Mecr:nHolry AdgLezss 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 R/W 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 B14 B13 B12 Bl1l1 B10 B9 B8 B7 B6 BS B4 B3 B2 Bl BO

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

B:bit Y 31211 o0
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 B12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

c|c|cCc|C
UXy.oo [ dlnlaln

B:bit 3 2 1 0
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 B12 Bl11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

clclc]c
Uxy.01 e === =] =] =] =] =

B:bit 3|2 110

T
T
T
T

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

c|clc|lc|c|clc|c
R2NBUN | L L H | H|H|H|H|H
33222l fo|o| [ | | | | | |
L{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 Bl14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

c|c|c|cC
Uxy.02 ——=1=1—|=1—|—|—|—|—|—|—|H|H|H]H

312|110
B:bit

\—_V_—_/

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 Bl12 Bl11 B10 B9 B8 B7 B6 B5S 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 CHa3 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 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Address “0” cjpcrc
— ===l =|=]l=]=|=|=|=|H|H]|H
B:bit 3 2 1
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 Bl14 B13 B12 Bl1l B10 B9 B8 B7 B6 BS B4 B3 B2 Bl BO

Address “1” - — — — H H

B:bit

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 Bl14 B13 Bl12 Bl1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
C C C
Address “2” — — — — H H H H
B:bit 2 1 0
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
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 Bl12 Bl1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
Address “3~6” Channel# Setting value
B: bit
Setting value Details
0 Keeps the previous vatue as itis
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 Bl4 BI3 B2 BIl B0 BY B7 B6 B5 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)
11 Module error (Ram Check Error) Blinks
12 Module error (Register Check Error) gvzery Off
13 Module error (E2PROM Check Error) sec.
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 ivefy 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

60# Note)
(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 B1ll B10 B9 B8 B7 B6 BS B4 B3 B2 Bl BO

Address “19” cle|c
—|=|=|=|=|=|=|=|=|=|=|=|H|H|H
3121

B:bit

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.

BI5 Bl4 B13 BI2 Bl BI0 B9 BS B7 B6 BS B4 B3 B2 Bl BO
13 P ” - —
Address “20~27 | CH# High/Low output limit

B:bit N s
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 B14 B13 B12 Bl1l1 B10 B9 B8 B7 B6 BS B4 B3 B2 Bl BO

Address “28” clejcyc
- - - == =] =] =l =] =] =l =] =|H|H]|H

H
B:bit 3 2 1 0
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.

B15 Bl14 B13 BI2 B1l1 BI0O B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
13 ~ ” - -
Address “29~36 | CH# increase/Decrease limit value

B:bit N 4
Address Description
29 CHO increase limit value
30 CHO decrease limit value
31 CHL1 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 no0.40)

(1) If the channel to use is not specified, all the channels will be set to Disabled

(2) HART communication is possible to set in the range of 4 ~ 20mA only.

Address “40”

B:bit

B15 B14 B13 B12 B1l B10 B9

B8 B7

B6 B5

B4

B3 B2 Bl BO
clc|c|c
— | = — | = —|—|—=|—=|H|H]|H]|H
32110

BIT Details

0 Disable

1 Enable
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.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 B1l B10 B9 BS B7 B6 BS B4 B3 B2 Bl BO
“pQ. 747" S—
Address “68~71 HART communication error count

Exceed 65,535 counts start from zero again.

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

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

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

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
[13 o~ ”
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 0] 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
5 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 Morg 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 non-
0 01 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)

(2) 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 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
cy|c|jcj|c

Address “76” _ | - - = = = = = = = —=| —=|H|H|H|H

312|110

BIT Details
0 Disable
1 Enable




Chapter 6 Programming (For

Chapter 6 Programming (For 2MLK)

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 C S Z |Dx|R. U N D R
XX dant (F110) | (F111) |(F112)
sl - - - - - - - - - o - - - -
S - - - - - - - - - o - - - -
GET(P) 4~7 - - -
D o - o - - - - - - - o o o o
N e} o o o o ] e}
COMMANT
cet [ — | 3 [ ]s[o]vHA

COMMAMND
| |
GETP I — | C_—_Jr|s|sfo|n

ol

[Area Setting]
Operand Description Igiaétg
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 FO0015~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 N0.0 & 1’s data in module is read to D16 and D17 of CPU module.

Internal memory of D/A

Address D area of CPU module conversion module Address
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 hO000 D000t 1
| @ 3 hioat 000017 1
FHD
6.1.2 Write of internal memory (PUT, PUTP instruction)
Area available Flag
Command Cons Step | Error | Zero | Carry
PMK| F L T C S Z | Dx | Rx tant U N D R (F110) |(F111) |(F112)
sl - - - - - - - - - o - - - -
S - o -
PUT(P) 4~7 - -
D o o o o o ¢}
N o o o o o o o
COMMAND
PUT N C_J [#[s[e¥

— COMMAND

PUTP | N T Jrls]s]o[n
[Area Setting]
Operand Description Igiaétg
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 FO0015~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
D00017 Data 2 > Range of output current 1
D00018 2
D00019 3




Chapter 6 Programming (For 2MLK)

“'JSI-”?-F [ e 3 hO00o 000016 1
! PUT 3 hOa0T ooome 1
EMO
6.1.3 HART commands
(1) Commands form
: EXECution
No. Name Details . Form
condition
Write HART COMMAND
rite —
1 HARTCMND commands Pulse _ —M—{ HARTCMND | sl | ch | § ‘ D }—{
COMMAND
HART —
2 HARTRESP Level HARTRESP | sl |ch | s | D
response _ 4{ ‘
| COMMAND
Clear HART —
3 HARTCLR commands Pulse ] —{P}—{ HARTCLR sl | ch| s ‘ D }—{
(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 (0] (6] (6]
Other numbers than HART command numbers are set to operand
channel(ch) Not applicabl 0 Not applicabl
HART command number: 0, 1, 2, 3, 12, 13, 15, 16, 48, 50, 57, 61, ot applicable ot applicable
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 [Constant N | D|R
(F110) | (F111) | (F112)
sl -
ch -
HARTCMND - o B
S o 5 _
D o 5 _
. | COMMAND
HARTCMND | || HARTCMND | sl | ch | S %
[Area Setting]
Operand Description Operene V‘?“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) Wword
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 Bl14 B13 B12 Bl11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
— | — | — |10 | 61 | 57 | 50 | 48 | 16 | 15 | 13 | 12 | 3 | 2 | 1 | ©
Y%
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]

Maaooo
1P|

[ HARTCHND

1

a

000ooa

FOO0D

FoO110

iP|

ADD

005000

DOS000

HARTCMND command or HARHCLR command is executed by setting bit of a corresponding command while

HARTRESP command is set by inputting a command number.

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

Area available Flag
command step Error | Zero | Carry
PMK| F L T C S Z | D.x | R.x [constant N D R
(F110) | (F111) | (F112)
sl o
ch o -
HARTRESP o B B
S [¢] le) o -
D o ° B
‘ COMMAND
HARTRESP | | HARTRESP sl fch| s |D %
[Area setting]
Operand Description e V"?‘“d D_ata
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 2MLK-CPUH, an error takes place because M2040 is
notsufficient 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]
MDDDIDD | HARTRESP 0 0oooaa
F”I?J I'D AT i 005000 O05000
_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 |- - - - - - - - - o - - -
ch| - - - - - - - - - o - - -1 -
HARTCLR . o B
S o - - - - - - - - o - - o -
D o o
i | COI\‘/II\/I‘AND
HARTCLR | h| S D
HARTCLR | | 5 1C
[Area setting]
. operand Valid data
operand Description type e e
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)
HART command setting status(The currently set commands are
D combined and written for each bit) Address Zbyte Word
- 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 0 1] (00000

400 1 005000 05000

FOO110 |
1P } .
_LER

TIP

e If [Monitor] -> [Monitor Special Module] -> [Start Monitor] works on SoftMaster either in
CPU STOP or RUN mode, ‘h0003’ is saved in HARTcommand (HARTCMND).

e If [Monitor] -> [Monitor Special Module] -> [HART Device Information] ->[Read] works
under the same condition with (1), ‘hO0F1’ is saved in HART command (HARTCMND).

e If [Monitor] -> [Monitor Special Module] -> [Start Monitor] -> [HART Device
Information] -> [Read] works under the same condition with (1),'h00F3’ is saved in
HART command (HARTCMND).

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 2MLF-DC4H

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

2MLF-DC4H (HART, 4-C

2MLF-DCAH [HART, 4-CH)

Parameter

CHO

CH1

CH2

CH3

Channel status

Enable

Enable

Enable

Enable

[] Output range

4~20mA

4~20mA

4~20mA

4~20mA

Input type

0~16000

0~16000

0~16000

0~16000

[ CH. Qutput type

Farmer value

Former value

Formerwvalue

Farmer value

[7] Rate control

Disable

Dizable

Disable

Disable

Increase limit value

0

0

0

0

Decrease limitvalue

o

0

0

o

[] output limit

Dizsable

Disable

Disable

Disable

High limit value

16000

16000

16000

16000

Low limit value

0

0

0

o

[ HART

Enable

Disable

Disable

Disable

Module Ready

Digital value to output

UDII.EIID.F
11

| o hOOoF Ut .02
"LI'DTI.'D'II'.'D" [ 4000 00103
LIDII .DII N | oy A000 Ut .04
LIDII 'DII 2 | v 12000 Ut .05
LIDII .DII 3 | v 16000 U1 .0
CH Run information EHD

All CH output enable

CHO digital value Write
CH1 digital value Write
CH2 digital value Write

CH3 digital value Write
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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
B
Lot on.F TG i 0 OO I {]|used cH(cHO.1.2.3)
1T L
Module Ready [ AT ! f 0 i L Output range(4~20mA)
[T 1 a 0 i l_ Data type (0~16000)
CH output status setting
I PUT 1 3 I 4 l_ 0,1,2,3:0utput previous value
MUIUUIUU s | nov hONOF U102 | |All CH output allowed
CH operation ot.o1.0 igital value Wri
oh ope | | MY 4000 U103 I_CHO digital value Write
lot.o1.1 ii i
| | o 5000 Wi ||CH1 digital value Write
ot.0.2 [ 0 Wi0s | |CH2 digital value Write
1T L
UDII .IJII 3 | Hav 1B000 TR L CHa3 digital value Write
CH Run information END
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6.3 Application Program

6.3.1 Inverter speed control

(1) System Configuration

2MLF-
2MLP-ACFT | 2MLE-CPUH (2L -02448 RUﬁEle

ALM

AC 220V S-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 PO003 is On, 10 mA will be output.

(e) If PO0O04 is Off and P0004 is On, 15 mA will be output.
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(4) Program

(a) Program example through 1/0O Parameters Setting.

1/O Parameter Setti

- Fixed 3

location(64points)

All Base | SciBme |

{7 Base00: Default - Slot] Module Cornment Input Filter [ Emergency Out Allocation
I Base 01 : Default i 0 | 2MLF-AC84 [Current, 8-CH) - E
& 00 : 2MLF-ACBA (Curn| _ 1 | 2MLF-AC84 [Cumrent, 8-CH)
-l 01 : ZMLF-ACBA (Curn| z
zg 02 : Default | i 3
gy 031 Default 4 | 2MLF-DCBA (Cument, 8-CH
8 04 : ZMLF-DC8A (Curn 5
gy 05 Default E | 2MLF-DCBA [Current, 8-CH
é 06 : 2MLF-DC8A (Curn 7
gz 07 Default 3 | 2MLF-AC4H (HART, 4-CH)
B 08 : IMLF-AC4H (HAR 3 -CH]
& 09: 2MLF-DC4H (HAR

g 10: Default 11
-gzg 111 Default il
Pl mee o m L Mfe e
« [0 | 3
Cument Consumption Delete Slot Delete Base Base Setting Delete All Details Print W 0K Cancel
[ ]| J J J J J ) | J |
(b) Program
2ZMLF-DC4H (HART, 4-C|
2MLF-DC4H [HART, 4-CH)
Parameter CHO CHA1 CH2 CH3
Channel status Enable Disable Disable Disable
[7] Qutput range 0~20maA 4~20mA 4~20mA 4~20mA
Input type 0~16000 0~16000 0~16000 0~16000
[7] CH. Output type Formervalue : Formerwvalue | Formerwvalue | Formervalue
[T Rate control Disable Disable Disable Disable
Increase limitvalue 0 0 0 0
Decrease limitvalue 0 0 0 0
[ Output limit Disable Disable Disable Disable
High limit value 16000 16000 16000 16000
Low limit value 0 ] 0 0
[7] HART Dizable Dizsable Dizable Dizable
oK ] [ Cancel
Module Ready
”D"DID'F | my hOao1 U01.02 |J cho output enabled
POODO1 i i
i [ ov D uor.oz || If Pl te On. Ond i
PoOD0Z PODOO1 i i
L | [ ov 4000 uor.o3 || If P2 te On. EnA is
POOD03 PoDO0Z i i
L | [ ov 5000 uor.oz || If FS 1e On. TOnk i
POODD PODO03 i i
L} 1l | my 17000 ugt.og Jf [f R T O, Tenh i
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
uot.oo.F
i I | hijon1 uot.0z ||
[ pur hooo1 hODoo Hooo1 |
[i pUT hOo1 hOD1 hOon1 |
HE hooo1 hooo2 Haooo il
[} _PuT hoo| hO003 K000 |
PO0OD1
I [ wov 0 uoi.03 ||
PODO0Z POOOD!
I /| [ oy 4000 uoi.03 ||
PO0O0S pODN0Z
I ¥ [ wov 5000 uoi.03 ||
PODO0Y PODN03
L /| [ oy 12000 uoi.03 ||
END
6.3.2 BCD output of error code
(1) System Configuration
2MLF-DC4H
2MLF-ACFL | 2MLK-CPUH| 2mLI-D244 RUN | 2MLQ-RY24
LED

Initial value setting 1L POOOO
o O—

DiAconverted value &error POOO1

Codevaluesaved O O

(2) Details of initial setting

a) UsedCH:CHO,1

Error code output to BCD O_I_C PO002

b)  Analog output current range: DC 4 ~ 20 mA

c) Digital input data range: 0 ~ 16000

d) HART communication : CH1

=

Digital BCD display

{error display)

CHD output enabled

CHO RUM

Output range (O~20mk)

Data tvpe (0-16000)

CHD output status

CHD output value
(Omd output)

CHO output value
(Bmé output)

CHO output walue
(10mA output)

CHO output value
(15md output )
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(3) Description of program
If PO0O00O0 is On, D/A conversion will be initially specified.
If PO00O01 is On, save 8000 on channel0 output value and DO0001 on error code.

If PO0002 is On, applicable error code will be output to digital BCD display. (P00040 ~ PO004F)
If POO003 is On, save 12000 on channell output value and check commands after reading

a)
b)
c)
d)

(4) Program

HART command 12 message.

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

2ZMLF-

DC4H (HART, 4-C

! IMLF-DC4H [HART, 4-CH)

¥y 0000 e

Parameter CHO CHA1 CH2 CH3
[] Channel status Enable Enable Dizable Dizable
[] Qutput range 4~20mA 4~20mA 4~20mA 4~20mA
Input type 0~16000 0~16000 0~16000 0~16000
[[] CH. Qutput type Formervalue : Formervalue @ Formerwvalue : Farmervalue
[7] Rate control Disable Disable Disable Disable
Increase limitvalue 0 0 0 0
Decrease limitvalue 0 0 0 0
Output limit Disable - Disable Disable Disable
High limitvalue 16000 16000 16000 16000
Low limit value 0 0 0 ]
[C] HART Disable Enable Disable Disable
akK [ Cancel
Module READY
UD]'D?'F I HOY haoa3 .02
PDDDF] UD”'DJ'D I MY 5000 .03
| GET hooot 1 0oooo1 1
pocde [ B0 oonr  pous
PDDDFS U]ﬂ.ﬂﬂ.] I HOY 12000 o o4
IHHRTEMND 1 1 ] baoaoa
roe ATD i D0S000 D000
IHARTRESP 1 1 0 0o1000
IHARTEMND 1 1 haoaa baoaoa
IHHRTRESP 1 1 2 0oasa

END

CHO,1 output enabled

CHO 12m4 output
Sawe CHO error code
on

Convert 01 saved data
to BCO to output to
O30

CH1 16md output

CH1 HART commandd

If CH1 HART command
error ocour, increase
the countiD0RO00Y

CH1 HART commandd
response

CH1 HART command?

CH1 HART commandZ
response
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(b) Program example with PUT/GET instruction used

Module READY

unt.00.F
| | mov honos  um.02 || cHo.t output enabled

lJzed CH setting
(CHO, 13

I pUT hoot 0 h0oo3 1

[ pur hoot 1 hooog 1 Output range (4~20mA)

| PUT hooa1 2 hooan 1 Data twpe (0~16000%

CHO output status

[ pur hOo01 3 hOO0o 2 {Previous value)

HART communication

| PuT hioo1 40 hooo2 1 (CHI enabled)

Ponoot uor.or.o |
|1

| | | MOv 8000 uor.0o3 CHO 12mé output

an

Pononz Convert D1 saved data
1 [ BoD poonot poooa to BCO to output to
f ' P30

poo003 uo.on.
| |} | MOV 12000 Lo .04 CHT 16md output

IHARTEMND 1 1 0 000000 CHT HART commandd

If CHT HART command
error occur, increase
the count (00000

CH1 HART commandd
response

Foo |] 0 | A00 1 005000 005000

I HARTRESP 1 1 0 |

IHARTCMND 1 1 hooo4 [00o0a CH1 HART commandz

CH1 HART commandZ
response

i
|
i
|
|
i
GET hooa1 " Doonot 1 l_ S&VE1CHU error code
i
|
i
|
i
|
i

I H&RTRESP 1 1 2 Do1060

END
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- executing HART command 0 on channel 1

PLC | Type | DeviceNariable| Y alue Comment
1 MNewPLC WORD D100 [REd] hOOE 4 CHO M anufacturer 10
2 MNewPLEC WORD Doam [HE] hE 403 CHO Manufacturer Device D
3 MNewPLC WORD Do100z2 | 5 CHO Minirurn Murnber of Prearnble
4 MewPLC WORD bo1003 ] 5 CHO Universial Command R evizion
5 MHewPLTC WORD Doon4 @ 10 CHO Device Specific Cammand Bevizian
G MNewPLC WORD DO1005 | 2 CHO Software Revision
7 MewPLC WORD Lo10oe @ 2 CHO Hartwware Revigion(x10]
g MHewPLT WORD Dmoay @ (1 CHO Device Function Flag
3 MewPLC WORD Do100s [REd] hié 72 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

PLC | Type | DeviceNariablel Yalue | Comrment |
1 MHewPLC REAL Do1o3a @ 1.9384973972+001 CH1 Primary Y anable Loop Current[md)]
2 MHewPLC REAL Doo3z @ 9.3306052152+001 CH1 Primary Y anable Percent of Fange
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Chapter 7 Configuration and Function of Global Variable
(For 2MLI/2MLR)

7.1 Global Variable (Data area)

7.1.1 10 area configuration of HART analog output module
Indicates D/A conversion data IO area at table 7.1

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

. Memory .
Global variable allocation Contents Read/Write
_xxyy_CHO_ERR %UXxx.yy.0 | CHO error
_xxyy_CH1_ERR %UXxx.yy.1 | CH1 error
_xxyy_CH2_ERR %UXxx.yy.2 | CH2 error
_xxyy_CH3_ERR %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 %UXx;.yy.ls i\hodule 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
_Xxxyy_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 %UWxx.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 %UWNxx.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 parameterat
project window and batch registration after setting 1/0 parameter

In order to register global variable, there are two method, auto registration after settingl/O parameter at
project window and batch registration after setting I/O parameter.

1. 1/O parameter registration
- Registers module you want to use at I/0O parameter
a) Double-click I/0O parameter of project window
b) Select 2MLF- DC4H module at I/O parameter window
c) Set parameter by pressing [Details] and select [OK]
d) Select[Yes]
- Auto-register global variable of module set in I/O parameter
e) Global variable auto registration check
- Double-click Global/Direct Variable of project window
2. Global variable registration
- Reqgisters global variable set in I/O parameter
a) Double-click Global/Direct Variable of project window
b) Select [Register Special Module Variables] at menu [Edit]
3. Local variable registration
- Registers variable among registered global variable you want to use as localvariable.
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 “AddEXTERNAL
variable”.

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

e ViewAll
« View per base, slot

a) The following is an example for selecting digital input value(_0000_CHO_DATA)
of “Base00, Slot01”.




Chapter 7 Configuration and Function of Global Variable (For 2MLI/2MLR)

ICAH - XG5000 - [Global/Direct Variables]
\h Project Edit Find/Replace Yiew Online Monitor Debug Tools Window Help NER
DEeEES &G ¥ BB X =8B oh 84 3 W 4 L1
0w iEREnE
d i3] (] @ a2 v
Project Window x
loms [V] Global Variable: WEID\re:lVanahb Garnment [#]Fia |
= & ¥GF-DCH = Var iable Kind | variable [ Twe | Address [Initial Value[Fetal] used [EIP] Comnent ~
=@ MewPLCIXGI-CPUL)-Offline 33 [VAR_GLOBAL_CONSTANT _FOOCH _CHI_HI_LIMIT UINT z2 [ [ ™ HARAT Analog Qutput Module: CH output low limit value
% Sluba\/?lrec\ Wariables 40 |VAR_GLOBAL_CONSTANT _FOOO1_CHI_INC_RATE  LINT il | O ™ HAAT Analog Output Module: CHI rate control increase value
T o Bak Parameter 4T |VAR_GLOBAL_CONSTANT _FOON _CHI_LOW_LINIT UINT 23 T T [ HAAT Analog Output Modules CHI output hih linit value
5 10 Parameter 42 |VAR_GLOBAL_CONSTANT _FOO01 _CHI _STAT UINT il " T T HAAT Analog Output Wodule: CHI output status setting value
Scan Program 43 VAR_GLOBAL _CONSTANT _FOOO1 _CH2_DEC_RATE  LIINT 34 O O ™ HARAT Analog Output Module: CHZ control decrease value
= NewProgram 44 VAR_GLOBAL _CONSTANT _FODO1_CHZ_ERR UINT 13 O O ™ HART Analog Output Module: CHZ error code
User Function/Function... 45 VAR_GLOBAL_CONSTANT _FOOO1 _CH2_HI_LIMIT  LINT 24 O O ™ HART Analog Output Module: CHZ output low limit value
User Data Tupe 46 |vAR_GLOBAL_CONSTANT _FOODI_CHZ_INC_RATE LIINT B ] ] ™ HART Analog Output Module! CHZ rate control increase value
47 VAR_GLOBAL_CONSTANT _FOOO1_CH2_LOW_LIMIT LINT 25 [ [ ™ H4RT Analog Output Module: CHZ output high limit value
48 VAR_GLOBAL_CONSTANT  _FOOO1_CH2_STAT UINT 05 [ [ ™ H4RT Analog Output Module: CHZ output status setting value
43 VAR_GLOBAL_CONSTANT  _FOO01_CH3_DEC_RATE  LIINT 36 [ [ ™ H4AT Analoa Output Module: CH3 control decrease value
50 VAR_GLOBAL_CONSTANT  _FOO01_CH3_ERR UINT 4 [ [ ™ H4AT Analoa Output Module: CH3 error coce
51 VAR_GLOBAL _CONSTANT  _FO001 _CH3_HI_LINIT  LINT 26 [ [ ™ H4RAT Analoa Output Module: CH3 output leow limit value
52 |YAR_GLOBAL_CONSTANT _FOO01_CH3_INC_RATE  LINT 35 | [ ™ HAAT Analog Output Module: CH3 rate control increase value
53 [VAR_GLOBAL_CONSTANT _FOOCH _CH3_LOW_LIMIT UINT 27 [ Il T H4RT Analog Qutput Module: CH3 outeut high limit value
54 |VAR_GLOBAL_CONSTANT _FODO1_CH3_STAT UINT 05 | [ ™ HART Analog Output Module: CHI output status setting value
55 |VAR_GLOBAL_CONSTANT _FODOI_CH_EN UINT a0 | [ ™ HART Analog Output Module: Channel emable/disable setting
56 |VAR_GLOBAL_CONSTANT _FODOT_DATA_TYPE UINT 0z | O ™ HAAT Analog Output Module: Input data type setting
57  |VAR_GLOBAL_CONSTANT _FODOT_HART_EN UINT 40 | O ™ HAAT Analog Output Module: Cemmunication enable/disable se
58 VAR_GLOBAL _CONSTANT _FOOD1_LIMIT_EN UINT 9 O O ™ HAAT Analog Output Module: Output |imit channel enablefdis
53 VAR_GLOBAL _CONSTANT  _FOOO1 _OLIT_RANGE UINT 1]} O O ™ HAAT Analog Output Module: Output current /fvoltage ranges
60 [YAR_GLOBAL_COMSTANT _FOOD_RATE_EN UINT 28 O O ™ HART Analog Output Module: Rate control channel enablefdis
a | E O & .
B Project [E MewProgram[Proaram] ‘s Global/Direct Variables
= PLC Program Variable/Device Vialue Type DeviceAlarishle | Comment | %
. .
o
K
£
5 3
H H
H " Monitor 1 { Monitor 2 }, Monitor 3  Maonitor 4 4 [0\, Result £ CheckProgram j,Find 1 ,Find 2 , Communication ), Crass Reference  Used Device ), Duplicate Coi
NewPLC Offline Global Variable  Overwrite
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(1) Global variable registration

- Registers global variable set in I/O parameter
(a) Double-click Global/Direct Variable of project window

¥ XGF-DCAH - XG5000 - [NewProgram[Programl]
[ Project Edit Find/Replace View Online Monitor Debug Tools MWindow Help

DEeaEdE = 8% i BRERX LKLY

¥ 4¢r 45 ABF AFF AMF LFF T3 4 P 4P YRP GNP
F9 F11 sF3 sF4 sF5 sFe F10 sF7 ¢35 c4 o5 b

®, |4 40k HEF ANE — | =3 #
S[Ezc| F3 F4 sF1 sF2 F5 FE sFa sF9

8 dh W 4
B VO GR|FEX LA DEI W REE IZTFD 7O
slEEIE ==

| Project ‘Window x|z =
-
ltems —
= 8 AGF-DCHH » i M
=6 Me
2
B 1/0 Parameter L2
Scan Program
MewProgram L4
L5 v
< ] | 2
B Project MewPragram[Pragram] |';§1 Global/Direct Yariables |

Program

[ PLC |

| Warable/Device | *

- X

7

| LI

<

|

>

| wariable Monitoring Window

| Message indow

144 ) Monitor 1 { Moritor 2 Monitar 3 j, Monitor «

14/ 4 )], Result 4 Check Pragram j, Find 1 j Find 2

MNewPLC

Offline

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

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

-8 x

’Emiect Edit| Find/Replace Yiew Online Monitor Debug Tools Window Help
insa- EX KX IMARKA R oo
% | W & a | nOw [ BREDY | HERPRE
e laa@ B E0RDRHEealin: v &8 e owddd
Delete Del
Select All Ctrl+&
Insert Mode Insert
= =& InsertLine Ctrl+L
‘@( Delete Line Ctrl+D
2, Insert Cell Ctrlsl
= €5 pelet el Cti+T
€[ Register Special/C: Module Variables |
& Insert Comment/Label.., Ctl+E
@ SetBlock Mask
@ Remoyve Block Mask
Bookmark »
Tools >
17
37
Lt
L2
Xz}
8 Project [ NewProgram[Program]
’f” | PLC Pogiam | Vaiiable/Device | Vale | Type Device/Variable | Comment :‘
1 [ [ [ | |
H
H
H
2 H
H I
2| ]
3le " | 5 (&
F[14 < » v\ Monitor 1 {Monitor 2 }, Monitor 3 , Monitor 4 / 2|1« « )\ Result {Check Program ), Find 1 \ Find 2 }, Communication }, Cross Reference , Used Device }, Duplicate Coi
Autornatically registers comments in the U Devices according to the special module set in the |/0 parameter, NewPLC Offline. Row 0, Column 0 Overwrite
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XGF-DC4H - XG5000 - [Global/Direct Variables]

Project Edit Eind/Replace View Online Monitor Debug Tools Window Help NEE

b B X eE B P6hdh B WA LY

a9 I EBREME

H (i3] i) & @ e v =
Project Window x
lerns [V] Globat variable ‘EDWd\fanahleCnmmem [Hreg |
= NGFDCH - Variable Kind | variable [ Twe [ Address [Initial Value[PETal] used [EIP] Conment ~
=8 NewPLC(WGI-CPUL-Otline 39 |VAR_GLOBAL_CONSTANT _FO0OT_CHT_HI_LINIT UINT 22 T T T~ FART Analog Output Module: CHI output Tow linlt value
@ Global/Direct Variables 40 |VAR_GLOBAL_CONSTANT _FODDI_CH1_INC_FATE LINT kil O O I~ HART Analog Output Hodule: CHI rate control Increase value
- @’g’;’;‘f;aramm 41 |VAR_GLOBAL_CONSTANT _FODDT_CH1_LOW_LINIT UINT 23 O O I~ HART Analog Output Module: CHI output high linlt value
T 1/0 Parameter 42 |VAR_GLOBAL_CONSTANT _FOOOT_CHT_STAT UINT 04 O O ™ HART énalog Output Module: CHI output status setting value
Scan Program 43 Y¥hR_GLOBAL_COMSTANT _FOOO1_CHZ_DEC_RATE  LIINT 34 IO r ™ HART 4nalog Output Module: CHZ control decrease value
«-[E] NewProgram 44 |VAR_GLOBAL_CONSTANT _FO0O]_CHZ_ ERR UINT 13 SRS I~ HART énalog Outout Hodule: CH2 error code
User Functon/Function... | [45™ 4R GLOBAL_CONSTANT _FOOOI_CHZ_HI_LINIT UINT 24 I I [ HART énalog Output Module: CHZ output low linit value
User Data Type 45 |¥AR GLOBAL_CONSTANT _FOOOI_CHZ_INC_RATE LINT 33 I I ™ HART énalog Output Module: CH2 rate control increase value
47 YAR_GLOBAL_CONSTANT _FOOOT_CHZ_LOW_LIMIT LINT 25 [ I ™ HART #nalog Output Module: CHZ output high limit value
43 |VAR_GLOBAL_CONSTANT _FOO01_CH2_STAT UINT 05 [ I [ HART #nalog Output Module: CH2 output status setting value
49 |VAR_GLOBAL_CONSTANT _FOO01_CH3_DEC_RATE  LINT 36 Il I [ HART #nalog Output Module: CH3 centrol decrease value
50 |VAR_GLOBAL_CONSTANT _FO0O!_CH3_EFR UINT 14 r.r ™ HART Aralog Output Hedule: CHI error code
51 |VAR_GLOBAL_CONSTANT _FOOOI_CH3_HI_LINIT UINT %6 [ | ™ HART Aralog Outolt Hedule: CHI ottput ow linit value
52 |VAR_GLOBAL_CONSTANT _FOOOI_CH3_INC_RATE UINT 3 Il I [ HART nalog Output Module: CH3 rate control increase value
53 |VAR_GLOBAL_CONSTANT _FOOO!_CHS_LOW_LIMIT UINT a7 [ | ™ HA&RT #nalog Output Hedule: CHI output hish linit value
54 [VAR_GLOBAL_CONSTANT _FOOO1_CH3_STAT UINT 06 O I ™ HART nalog Output Module: CH3 output status setting value
55 |VARLGLOBAL_CONSTANT _FOOOI_CH_EN UINT ] rr I~ HART énalog Output Kodule: Channel enablefdisable setting
55 |VAR_GLOBAL_CONSTANT _FOOOI_DATA_TVPE  UINT 02 O O ™ HART énalog Output Hodule: Input data type setting
57 |VAR_GLOBAL_CONSTANT _FOOOI_HART_EN UINT a r I~ HART énalog Output Hodule: Communication enable/disable se
50 |VAR_GLOBAL_CONSTANT _FOOOT_LINIT_EN UINT 19 O O ™ HART Analog Output Module: Output |imit channel enablefdis
50 |VAR_GLOBAL_CONSTANT _FOOOI_OUT_RANGE  UINT ol rr I~ HART Analog Output Module: Output current fvoltage ranges
B0 |VAR_GLOBAL CONSTANT _FOOOI_RATE_EN UINT 28 SRS I~ HART énalog Output Hodule: Rate control channel enablefdis
Bl | r r r 3
Siproject NewProgram([Program] gy Global/Direct Variables
@ [ PLC Pogam | Variabls/Device | Vake | Typs | DeviceVatisble | Comment %
| !
B
]
H 8
H =
3« 3 |3
3 "\ Monitor 1/ Manfior 2 }, Monfior 3 J, Monitor 4 2 [0\, Result /{Check Frogram J, Find 1 j Find 2 j; Communicalion J, Cross Refarence , Used Device j, Duplicate Coi

NewPLC Offline: Global Yariable  Overwrite
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4. How to use local variable on program
- It describes the added global variable at local program.

- The following is an example for getting the conversion value of CHO of
AnalogInput Module to %MWO.

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

Channe| MOYE
— —EN EHO-

AW k& auTH

A)

Double-click

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

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

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

Lo
Channe | MOYE
——] ——EN EmO-
L _0001 _CHO_
AMID - qIM OUTE  DATA
2




Chapter 7 Configuration and Function of Global Variable (For 2MLI/2MLR)

(c

-View All
M Add External Variable 27X
Find Variable: ||
Global Variable Item
-&Dli"icatil ‘Wariahble Kind Yaniahle | Type | ~
1 - VAR ALOBAL 0001_CHO_ACT  BOOL UK
2 [ VAR ALoBAL _0007_CHO_DATA TNT il
3 [ AR ALOBAL _0001_CHOERR BOOL UK
] [ VAR ALoBAL 0007 _CHO_HARTER BOOL EIT
5 [ AR ALOBAL _0001_CHO_OUTEN  BOOL UK
E [ VAR ALoBAL 0007 _CHO_OUTH ™ BaoL EIT
7 - WAR ALOBAL _0001_CHO_OUTL — BOOL UK
] [ VAR ALoBAL _0007_CHI_ACT BaoL EIT
g - WAR ALOBAL _0001_CH1_DATA INT U
10 [ VAR ALoBAL _0007_CHT _ERR T BaOL EIT
11 - WAR ALOBAL _0001_CH1_HARTER BOOL UK
12 [ VAR ALoBAL 0007 _CH1 _OUTEN " BaoL FIT
13 I~ AR BLOBAL 0001 CHT OUTH  BOOL IS
< >
- View per base, slot
Glabal Variable Item
e
Ap GFDCAH (HART. 4CHY |
1 [~ WaR_GLOBAL _0001 _CHO_ACT  BOOL A1
2 [T WaR_GLOBAL _00071 _CHO_DATA - IMT AL
3 [T WaR_GLOBAL _0001_CHO_ERR BOOL A1
4 [T YaR_GLOBAL _0001 _CHO_HARTER BOOL 1S
5 [T YaR_GLOBAL _0001 _CHO_QUTENW - BOOL 1S
[ [T YaR_GLOBAL _0001 _CHO_OUTH  BOOL 1S
7 [T YaR_GLOBAL _0001 _CHO_OUTL BOOL 1S
] [T YaR_GLOBAL _0001 _CH1_ACT  BOOL bl
9 [T YaR_GLOBAL _0001 _CH1_DATA  © IMT S
10 [T YaR_GLOBAL _0001_CH1_ERR  BOOL Bl
11 [ waR_GLDBAL _0001_GH1_HARTER: BODL 1T
12 [ WaR_GLDBAL _0001_CHT_OUTEN © BODL TS
13 ™ WaR GLOBAL 0001 CHT OUTH BODL FiIT g
£ >

~—

The following is example selecting digital input value (_ 0000_CHO_DATA

.-’-‘-.pplic:ati| ‘Warable Kind | ‘Vanahle | Type | -~

1 [T VAR_ALOBAL _0001_CHO_ACT  BOOL AL

2 v | V4R_GLOBAL _0001_CHO_OATA ¢ [T Al

3 [T VAR_ALOBAL _0001_CHO_ERR BOOL AL

4 [ VAR_GLOBAL _0001_CHO_HARTER: BOOL IS

B [T VAR_ALOBAL _0001_CHO_OUTEN - BOOL AL

E [T VAR_GLOBAL _0001_CHO_OUTH  BOOL AL

7 [T V4R_ALOBAL _0001_CHO_OUTL  BOOL AL

g [T VAR_GLOBAL _0001_CHT_ACT  BOOL AL

g [T V4R_ALOBAL _0001_CHT _O&TA ¢ INT Al

10 [ VAR_GLOBAL _0001_CHT_ERR  BOOL AL

11 [T V4R_ALOBAL _0001_CHT _HARTER: BOOL AL

12 [T VAR_GLOBAL _0001_CHT _OUTEN - BOOL AL

13 [ V&R BLOBAL 0aot CH1 OUTH - BOOL I

3 >

of “Base00, Slot01”.
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M Select Yariable

Wariable: | | [] &dd ta direct variable comment
Wariable List
) Local Variahle () Direct Variable () Flag -
Global Y ariable
List: Basel0, Slat01: ¥GF-DC4H [HART. 4-CH) “

All
“ariable Kind Waniable Address | Initial 4 alue | Hetain| Used | EIP | Comment| -~
1 WAR_GLOBAL _0001_CHO_ACT  BOOL B0 116 r r [~ HART dna
2 VAR _GLOBAL _0001_CHO_DATA © INT BW0.1.3 r r [ HART &na
3 VAR _GLOBAL _0001_CHO_ERR - BAOL BUX0.1.0 r r [ HART &na
4 VAR _GLOBAL _0001_CHO_HART :BOOL BUX0.1.8 r r [~ H4RT éna
5 WAR_GLOBAL _0001_CHO_OUTE | BAOL BUX0.1.32 r r [~ HART éna
B WAR_GLOBAL _0001_CHO_OUTH | BAOL BUX0.1.24 r r [~ H4RT éna
7 WAR_GLOBAL _0001_CHO_OUTL | BaoL BUX0.1.25 r r [~ H4RT éna
g AR _GLOBAL _0001_CH1_ACT BOOL BUXO.1. 17 r r [~ HART éna
g AR _GLOBAL _0001_CH1_DATA © INT W0, 1.4 r r [~ HART &na
10 AR _GLOBAL _0001_CH1_ERR BOOL BUx0.1 r r [ HART &na
1 WAR_GLOBAL _0001_CH1_HART BOOL BH0.1.8 r r [T HART &na
12 YR _GLOBAL _0001_CH1_OUTE BAOL BUH0L 1,33 r r [ HART &na
13 VAR _GLOBAL _0001_CH1_0OUTH | BAoL BUX0.1.26 r r [ HART &na
14 VAR _GLOBAL _0001_CH1_0UTL - BAoL BUX0.1.27 r r [~ HART dna
15 VAR _GLOBAL _0001_CH2_ACT BaOL BUX0.1.18 r r [~ H4RT éna
16 WAR_GLOBAL _0001_CHZ_DATA - INT 0. 1.5 r r [~ HART éna
17 WAR_GLOBAL _0001_CHZ_ERR BOOL BUX0.1.2 r r [~ HART éna
18 AR _GLOBAL _0001_CHZ_HA4RT ' BOOL BUX0.1.10 r r [~ HART éna
19 AR _GLOBAL _0001_CHZ_0UTE | BaoL BUX0.1.534 r r [~ HART éna
20 AR _GLOBAL _0001_CHZ_0UTH | BaoL BUX0.1.28 r r [ HART &na T
B3l uLn 2 noAl annd SUS AT onnl L RLT T B Ty ] = = = UAAT A~
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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 CHZ1 error code R GET
_Fxxyy_CH2_ERR CH2 error code

_Fxxyy_CH3_ERR CH3 error code

% At device allocation, xx means base number and yy means slot number where module is equipped.
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(1) PUT instruction

7.2.2 PUT/GET instruction

PUT

Writing data to special module

Function Block

BOOL — REQ
USINT — BASE
USINT = SLOT

UINT = MADDR

*ANY = DATA

PUT
DONE
STAT

— BOOL
— UINT

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

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

m Function
Read data from designated special module

Function

Block Input(ANY) type Description
PUT_WORD WORD (SI\?X%[\;\Q){D data into the designated module address
PUT_DWORD DWORD (Sﬁxe[z)g\é\;.ORD data into the designated module address
PUT_INT INT (SI\?XE[})BNI%_data into the designated module address
PUT_UINT UINT (Sl\‘jllX%gFlz\l)l.T data into the designated module address
PUT DINT DINT (SJX%[I)DQI;IT data into the designated module address
PUT_UDINT UDINT (SSX%SFEQ))I_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
1BASE : Specify base position
SLOT : Specify slot position

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

Output

DONE : Output 1 when normal
STAT : Error information

DATA : Datato 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 Sfiggszaiégg)c.h as WORD from the designated module

GET_DWORD DWORD Sde;r%sst(i/list)rlgllj;)h as DWORD from the designated module
GET_INT INT sfdeﬁsiazt,\:;llAeg,Drgl;ch as INT from the designated Module
GET_UINT UINT sfdar:sdsa(ﬁa:;é?;;?h as UNIT from the designated module
GET _DINT DINT sfdar:sdsa(ﬁa:;é?;;?h as DINT from the designated module

GET_UDINT UDINT R:dazi?edsast?l\/?ilgnDué; 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
CMHD Input
HART _CMND

BOOL +REQ  DONEF BOOL REQ : EXECute function when 1(rising edge)

BASE : Specify base position
IBASE  STATH SLOT : Specify slot position

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

USINT  45LOT set)

USINT {CH Output
DONE : Output 1 when normal

ARRAY[L3]  Jo oy STAT : Error information
QOF BOOL |~
mFunction

() 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 16400
CHND

ren HART_CHAD
|l—RED ~ DONE

IZ] 16400 1E40000
BASE  [BASE  STAT-

i5 16401
SLOT  4SL0T

I 16400
0 fH

£F
CLCC {CMMD

La
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(2) HART_C000 command

HART_C000

Read response to Universal Command 0

Function block

Description

cooo Input
HART_CO00
BOOL {RE0 ~ DONEF BOOL REQ
BASE
USINT {BASE STATF UINT SLOT
CH
USINT {SLOT  M_ID} USINT
Output
USINT {LH  O_TYP} UINT DONE
STAT
PAMBLL USINT M_ID
D TYP
U_REVL  UsSINT
PAMBL
O_REVL  ysINT U_REV
D_REV
S_REVE  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 16201
Co0o
- Dl
Trio | 1600 1640000
BASE  JBASE  STAT}
i | 1O 16#E4
SLOT  4SLOT  W_ID}
12 | e 164B409
CH {cH  D_TvR}
i3 16#05
PAMBL}
Tiig | 16805
U_REV}
Tiis | 16RO
0_REY}
i 16#02
S_REV}
i 1640002
H_REV}
ie |
OFL&GH
g | 15#nnﬁnnusn
o_iob
L0
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(3) HART_C001 Command

HART C001

Read response to Universal Command 1

Function block Description
Com |nput
HART_CO0 . -
BOOL 4REQ  [OWEt BOOL REQ : EXECute function when 1(rising edge)
BASE : Specify base position
SLOT : Specify slot position
B4SE  STATE
USINT HINT CH : Used channel number
45LOT PUNITE
LSIMNT USIMNT Output
DONE : Output 1 when normal
USINT °H P REAL STAT : Error information
PUNIT : Primary Variable Unit
PV : Primary Variable
mFunction

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

mExample program

L2f 16401
rogt
HART _CO01
REL — OOWE}
(22 16800 1640000
BASE  JBASE STATH
L23 T6#01 16439
SLO0T - 45LOT PUNITE
L2 16800 B.13619918
Be+001
CH 1CH Py
L25

is
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(4) HART_C002 command

HART C002

Read response to Universal Command 2

Function block Description
Cooz Input
HART_CO0Z . -

BOOL {REQ  DOWEF BOOL REQ : EXECute function when 1(rising edge)
BASE : Specify base position
SLOT : Specify slot position

USINT -BASE  STATy UINT CH : Used channel number

USIMT {5L0T CURR: REAL
Output

USINT -BH FCENTF 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
used to monitor response data.

mExample program

L2 1E#01
ooz
HART_CO02
REN — DOWER
127 16800 1E40000
BASE  JBASE  STATH
L2 16801 401207113
3e+000
aLOT - 48L0T - CURRE
L2 16800 7. 544325305
Te-002
CH ACH  PCEWTH
L300

S
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(5) HART_C003 command

HART_C003

Read response to Universal Command 3

Function block Description
Cod3 Input
HART_CO03
BOOL Rl DONE BoOL REQ : EXECute function when 1(rising edge)
BASE : Specify base position
USINT BASE  STAT- UINT SLOT : Specify slot position
CH : Used channel number
USINT {SL0T  CURRL REAL
USIMT {CH  PUNITE USINT Output
DONE : Output 1 when normal
P REAL STAT : Error information
CURR : Primary Variable loop current(mA)
SNITE UsinT PUNIT : Primary Variable Unit
PV : Primary Variable
W ReaL SUNIT : Secondary Variable Unit
SV : Secondary Variable
TUNIT : Tertiary Variable Unit
TUNIT: - usInT TV : Tertiary Variable
QUNIT : Quaternary Variable Unit
TV REAL Qv : Quaternary Variable
UNITE usInT
W REAL

mFunction
When [Universal Command 3] command is set to the designated module’s channel, this function
used to monitor response data.
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mExample program

131 16801
£oo3
e
IFEERE ] 140000
BASE  JBASE  STATH
a3 | 1e00 4.01207113
3e+000
SLOT  4SLOT  CURR-
Tra | 16#00 16439
CH  {CH  PUNITE
Tias | 8.13619918
fe+001
Pk
i3 | 16#F4
SUNITE
Tiar | 1. #INANDIOD
Oe+000
M
i3 | 1G#FB
TUNITE
Tiag | 0. 00000000
0e+000
L
Nz 16#39
QUNITH
Tiar | 754432305
7e-002
m
T4 |
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(6) HART_C012 command

HART C012

Read response to Universal Command 12

Function block Description
comz Input
HART_CO1 2 . -

BOOL 4RE0  0OMEF BOOL REQ : EXECute function when 1(rising edge)
BASE : Specify base position

USINT dBASE  STATE UInT SLOT : Specify slot position
CH : Used channel number

USIMT 45L0T  MESSE STRIMG
Output

USINT {H  _ABE STRING DONE + Output 1 when normal
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 i

used to monitor response data.

mExample program

143 16401
cmz
HART_CO12
REL — DOMEQ
L 16800 1640000
BASE  {BASE  STATH
16401 "RRRHRR
il LA

SLO0T  45LO0T  MES3E
I 16400 '

CH {CH _AGEF
147
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(7) HART_C013 command

HART C013

Read response to Universal Command 13

Function block Description
Co3 Input
HART_CO13
BOOL RED 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 3LOT  TAG- STRING
Output
USINT {H  DESLF STRING
DONE : Output 1 when normal
STAT : Error information
YEARF UINT
TAG : Tag
DESC : Descriptor
MON : Month
DavE 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

148 16#01
Co13
HART_CO13
REU — OOWE-
L) 16800 1640000
BASE  JBASE STATH
L5 16401 TG

0T 4SLOT  TAGH
[y 15400 AR
e

CH 4CH DESCH

e | 16R0700
YEAR}

153 | 16#04
MON:

Tis | 16405
DYt

Tims |
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(8) HART_CO015 command

HART C015

Read response to Universal Command 15

Function block

Description

Co1s

HART_CO15
BOOL {RfEU  DOME BOOL

USINT {BASE  STATE UINT

USINT 3007 A_SELE USINT

USINT {EH  TFUNCE USINT

RUNITE  usINT

IIPFERF REAL

LOWER: REAL

D4MPE REAL

WR_PF USINT

DIETE USINT

Input

REQ
BASE
SLOT
CH

Output

DONE
STAT
A_SEL
TFUNC
RUNIT
UPPER
LOWER
DAMP
WR_P
DIST

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

: Specify slot position

: Used channel number

: Output 1 when normal

: Error information

: PV Alarm select code

: PV transfer function code

: PV range units code

: PV upper range value

: PV lower range value

: PV damping value(sec)

: Write-protect code

: Private-label distributor code

mFunction

When [Universal Command 15] command is set to the designated module’s channel, this function

used to monitor response data.

is
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mExample program

L5 16#01
Co15
A DO
Tisr | 1EHO0 16#0000
BASE  JBASE  STATH
a2 | 1ER 1G#F4
SLOT  JSLOT A_SEL:
Tisg | 1RO 16400
CH  40H  TRUNCH
& | 16#39
RUNITH
T 1.00000000
De+002
UPPER}
TiEe | 0.00000000
Oe+000
LOWER}
TiE2 | 0.00000000
Oe+000
DaMPL
TiEr | 1G#FB
WR_PL
- 16#E4
oISt
& |
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(9) HART_C016 command

HART C016

Read response to Universal Command 16

Function block Description
LG |nput
HART_CO16 ) o
BOOL {RED  DOMEF BOOL REQ : EXECute function when 1(rising edge)
BASE : Specify base position
| | SLOT : Specify slot position
USINT BASE  STATE UINT CH : Used channel number
USIMT 45LOT FASSME UDIMT Output
oH DONE : Output 1 when normal
USINT 1 STAT : Error information
FASSM : Final assembly number
mFunction

When [Universal Command 16] command is set to the designated module’s channel, this function
used to monitor response data.

mExample program

a7

168

fag

L7

L7

CO16

HART_CO16
REL — DONEF

16400
BASE
16401

SLaT
16800
CH

{BASE  STATL

{5LOT  FASSME

1cH

16401

1640000

15#0%?0000

is
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(10) HART_C048 command

HART CO048

Read response to Common Practice Command 48

Function block Description
Co4a Input
HART_CO45
BooL el [N 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 L0T OS54 DWORD
USIMT {CH  DSS1BL WORD Output
DONE : Output 1 when normal
EXTOl BvTE STAT : Error information
DSS1A : Device-specific status1(1/2)
OPMOL  EVTE DSS1B : Device-specific status1(2/2)
EXTD : Extend device-specific status(V6.0)
Al . OPMD : Operational modes(V5.1)
DWORD AOS : Analog outputs saturated (V5.1)
AOF : Analog outputs fixed (V5.1)
ADF- DWORD DSS2A : Device-specific status2(1/3)
DSS2B : Device-specific status2 (2/3)
05324 DWORD DSS2C : Device-specific status?2 (3/3)
03328 DWORD
03320 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 16401
CO45
HART_COd5
REL — DIOWER
173 16800 1640000
BASE  JBASE  STATH
17 16401 1 B#DDDDDDDZ
SLOT SLOT D35TA-
L7 16800 1640000
CH 4CH  DS31Bt
i7g 16800
EXTO-
L7 16400
(PHO-
178 1 B#DDZDDDDE
A5
178 1 B#DEIDEIIJDDEI
AOFH
L0 IB#EEDBAFBEI
055244
181 IB#EEIE'PDDtlD
055281
142 IB#DDBSEEDEI
D520k
L83
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(11) HART_CO050 Command

HART C050

Read response to Common Practice Command 50

Function block Description
COs0 Input
HART_CO50
BOOL REU DINEr BOOCL REQ : EXECute function when 1(rising edge)
BASE : Specify base position
USINT BASE  STATE UINT SLOT : Specify slot position
CH : Used channel number

USIMT  H5L0T P_MARE  USINT

USINT {CH  3_WARr UsINT Output
T WAL UsinT DONE : Output 1 when normal
- STAT : Error information
P_VAR : Primary Device Variable
VARE 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 16#01
CO50
HART_CO50
RE0 ~ DOME}

Tig5 | 1RO 16#0000
BASE  {BASE  STaTH

T | 1em 16#08
SLOT  fSLOT P_vaRt

87 | 1Em 16400
CH  {CH  S_weR

i | 16#00
T_WaR}

Tisg | 16400
(ARt

i@ |
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(12) HART_C057 command

HART CO057

Read response to Common Practice Command 57

Function block Description
Cos7? Input
HART_CORY

BOOL REU  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

USIMT  45LO0T U_TAGE STRIMG
Output

USINT {CH  UDESCE STRIMG DONE : Output 1 when normal
STAT : Error information
UDESC : Unit descriptor
UYEAR : Unit year

U_MON- USINT U MON  :Unitmonth

U_DAY : Unit day

U_DéYE USIMNT

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

18f 16%01
Cos7Y
HART_CO57T
REL — DOMEL
182 16%00 16X0000
BASE  {BASE  STATH
123 15401 ‘BNIEEE0"

SLOT - 3LOT U_TAGE
104 1600 ‘04" BEODD
[EE VA

CH {£H  UDESCH

fi=l] 1EROVOC
UYEARE

10 16%04
LI_MOK-

187 16%05
U_DAYE

138
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(13) HART_C061 command

HART C061

Read response to Common Practice Command 61

Function block Description
COGT Input
HA4RT_COET
BOOL el [RE, 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 SLOT ADNITE USIMT
UsINT {CH ALV REAL Output
DONE : Output 1 when normal
PIMITE ST STAT : Error information _
AUNIT : PV Analog Output units code
T A LVL : PV Analog Output level
PUNIT : Primary Variable units code
PV : Primary Variable
SUNITF USINT SUNIT : Secondary Variable units code
SV : Secondary Variable
M REAL TUNIT : Tertiary Variable units code
TV : Tertiary Variable
TUMITE USINT QUNIT : Quaternary Variable units code
Qv : Quaternary Variable
TV REAL
UUMITE usINT
W REAL

mFunction
When [Common Practice Command 61] command is set to the designated module’s channel, this
function is used to monitor response data.
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mExample program

L83 16401
COG1
Al DUNE
oo | TR0 16#0000
BASE  BASE  STaT}
Tior | 1E 16407
SLOT  4SLOT AUNITH
e | 1EH00 0.00000000
Oe+000
CH  {H  aLwLf
Tiim | 16#00
PUNI T}
i | 3.51557758
Te-041
Pt
Ti1os | 16#00
SUNIT}
i | 0.00000000
Oe+000
St
iy 1GH#FE
TUN T}
e | -2.1049714
BEe-007
Tht
Tirg | 16#70
QU1 TE
i | 3.02260217
Ee-014
hits
NI
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(14) HART_C110 command

HART C110

Read response to Common Practice Command 110

Function block Description
ciio Input
HART_C110
BOOL REl DONEr BOOL REQ : EXECute function when 1(rising edge)
BASE : Specify base position
USINT {BASE  STAT- UINT SLOT : Specify slot position
CH : Used channel number
USINT {SLOT PUMITE  USIMT
USINT {CH Pl REAL Output
DONE : Output 1 when normal
SUNITE USINT STAT : Error information
PUNIT : Primary Variable units code
WL REAL PV : Primary Variable value
SUNIT : Secondary Variable units code
TUNITE  USINT SV : Secondary Variable value
TUNIT : Tertiary Variable units code
™ REAL TV : Tertiary Variable value
QUNIT : Quaternary Variable units code
QUNITE USINT Qv : Quaternary Variable value
WL 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

i112 16401
c1io
A DO
Terrg | TR0 16#0000
BASE  {BASE  STaTH
Tirg | 1R 16454
SL0T  4SLOT PUMITH
Tirrs | 1EROO 0.00000000
Oe+000
CH  {cH P
TitiE | 16400
SUNITE
i 3.51957758
Te-041
Sk
Tirg | 16#00
TUNITH
Tirg | 0.00000000
0e+000
Thl
it | 1G#FB
QUM TH
T -2,1049714
Bre-007
o
i
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(15) HART_CLR command

HART CLR

Clear HART command to module

Function block Description
CLR Input
HART_CLR _ -
BOOL 4REQ  OOWEF 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] I an STAT : Error information
OF BOOL -
mFunction

@)

It is used to stop a command being communicated regarding to the designated module’s channel.

(b) Set bit(BOOL Array) corresponding to a command to be stopped on “C_SET”

Command

110 61

57

50

48

16

15

13 12 S 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 O to 1, function block will be executed.

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

L4123

Liag

Li25

LI

Liar

Li28

mExample program

16401
CLR

reql HART_CLR

| RELT ~OONE
16400 1540000
BASE  [BASE STAT
1601

SLOT LT
16400

CH  ItH

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 BI BO

c|c|C|C
- =111 1= 1=-1=-1-1- |- H|H]|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.

[W3TZ
REQ PUT_WERO
I R S - 7
1] J{BASE  STATE
] J5L0T
_FO0o01_GH_
EM AM&00
R
1B#0003  {DATA
Iset channel
to use

() 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 BI0 B9 B8 B7 B6 B B4 B3 B2 Bl BO

CH3 CH2 CH1 CHO
Bit Description

00 4 mA~ 20 mA

01 0 mA~20 mA

16#4422 : 0000 0000 0101 0000

CH3, CH2 CH1, CHO

[MaT2

REN PUT_WORD

| | RED  OOMNE-

1 BASE  STATH

1 <=L0T
_Fo0or _ouTt

_R&HGE  {MADDR
JCHEDNS0 {DATA
Putput range
Setting
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(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 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO |HST2
RED FUT_WORD
CH3 CH2 CH1 CHO REQ  LIONE
_ — 0 BASE  STATH
Bit Description
0000 0 ~ 16000
0001 ~8000 ~ 8000 I aL0T
0010 Precise value ]
FOOO1_DAT
0011 0~10000 T A TYPE  {MADDR
16#3012 : 0011 0000 0001 0010
CH3, CH2, CH1, CHO 01 DATA

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 O
(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)

B15 B14 B13 BI2 BIl B0 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO IM3TH
| Output status setting | REC HEI}!JT_UJ%HD?-JE i
Variable Contents
_Fxxyy CHO_STAT CHO output status setting L BASE  STAT:
_Fxxyy CH1 STAT CHZ1 output status setting
_Fxxyy CH2_STAT CH2 output status setting 1 5Lt
_Fxxyy CH3_STAT CH3 output status setting ]
_F0001_CHO
_a3TAT - MADOR
3 D&TA
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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 B5 B4 B3 B2 B! BO

clclclc
== -1=1-|-|-1-1-1-|-|H|H]|H|H
3l2]1]0

Bit Description
0 Disable
1 Enable

16#0009: 0000 0000 0000 1001

!

CH3, 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 Bl12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

ZH# 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 B11 B0 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

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

Bit Description
0 Disable
1 Enable

16#0009: 0000 0000 0000 1001

|

CH3, 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 Bl1l 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 B4 BI3 B2 Bl BIO B9 B8 B7 B B5 B4 B3 B2 BI B0 1 INST3
HE R Error code | RED [ GET_WORD
| ——{REU DOME}
Variable Contents 0 lgase sTaTl
_Fxxyy_CHO_ERR CHO error code ]
_Fxxyy_CHO_ERR CHZ1 error code | lsiaT oaTal DAt
_Fxxyy_CHO_ERR CH2 error code ]
_Fxxyy_CHO_ERR CH3 error code _FDDEDEJEI_EEHH

W00
R

(c) Error type and contents are as follows.

Error code Descriotion RUN LED
(Dec.) scripti 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
60# Output limit high/low value compare error 1 sec.
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 2MLI/2MLR)

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]

I/0 Parameter Setting - Fixed allocation{G4points)

All Baze l Set Baze l

=00 Base 00 : Default A || [sh]
= 00 : Default il
A5 01 XGF-DC4H ¢
= 02 : Default
=z 03+ Default
=z 14 Default
=z 05 Default
= 06 : Default
=z 07+ Default
= 08+ Default
=z 19 Default
= 10 Default
=z 11 Default
@ Base 01 : Default
@ Base 02 : Default
{3 Base 03 : Default o
4 ¥

Module | Commert Input Filter | Emergency Out] Allocation |

HGEF-DCAH HART, 4-CH)

LCurrent Conzsumption ] [ Delete Slat ] [Deleteﬂase] [Baseﬁetting] [ Delete All ] [ [retailz ] [ Print ¥ ] [ 0K ] [ Cancel

XGF-DCAH (HART, A-CH)

AGF-DC4H [HART. 4-CH)

Parameter CHO | GHH CH2 cH: |
Channel status Enable | Enahle Enahle Enahble
[] output range 4-~20mA 4~20mA 4~20mA 4~20mA
Input type 0~16000 0~16000 0~16000 0~16000
[] CH. Sutput tvpe Formervalue @ Formerwalue | Formerwvalue @ Formervalue
[ Rate control Disahble Disahle Disahle Disahle
Increase limitvalue 0 0 a a
Decrease limit value 0 0 a a
[] output limit Disahle Disahle Disahle Disable
High limit value 16000 16000 16000 16000
Loy limit value a a 1} 1}
[] HART Dizahle Disahle Disahle Disable
QK. ] [ Cancel
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(2) Program example using [I/O Parameter]

_0001_ROY  Execution Execution
— | | )
Execut ion MOYE
— | E EMO-
_0001_CHO_
AT MOVE _000 _ouTe
| | EN ENOF 15 1IN ouTkH H
_0001_CHO_
4000 41N OUTE  DATA
0001 _cH1
TOAT T MOYE
| | EN ENOF
_0001_CHT _
oo 4IM OUTE  DATA
0001 _CH2
TOAT T MOVE
| | EN ENOF
_0001_CH2_
12000 qIM OUTE  DATA
_DDEIAI _TEHS_ MOVE
| | EN ENOF
_0001_CH3_
16000 HIM OUTE  DATA
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(3) Program example using PUT/GET instruction

_0001_RDY  Execution Execution
_| I I I rS'\
] INST INSTI INST2

Execut ion PUT_WORD PUT_WORD PUT_WORD
— | RED  DOWE RED — DONE REQ — DOWEE

0 JBASE  STATH 0 {BASE  STATE 0 {BASE  STAT
| Enable CH Set Set input
1 JsLor 1 8Lt 1 JsLor
| cHo0123 output data
_FOD0]_CH_ cuent  _FODO1_QUT _FO00)._DAT
EN JM&O0R _RANGE  qMADOR type  A_TYPE  MADDR
range
15 {0ATA 0 {0ATA 0 {0ATh
INST3 INST4 INSTS
PUT_WORD PUT_WORD PUT_WORD
REL — DOWE REL — DOME REU — DOME-
Set outout 0 JBASE  STATH 0 {BASE  STATE 0 {BASE  STATE
et outpu Set output Set output
1 4sLaT 1 45L0T 1 4sLaT

type type type

CHO: _FO0m _CHO Fanal_cH1 _FO0m _CH2

( _STAT  JMADOR (CHLZSTaT ™ AnDR (CH27 _STAT  -MADDR

Former Former Former

0 JoATA 0 {0ATA 0 {0ATh
value) value) value)
INSTG
PUT_WORD
REL — DOME:

Set output! HB4SE  STAT:

wype o g

(CH 0001 cha

_ JMAOCR
Former

value) 1 {04t
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Execut ion MOVE
S EN ENOE
_0001_CHO_
ACT MOVE _0001_ouTE
|| EN BN} 15 4N 11T}
_0001 _CHO_
4000 4N OUTE = DATA
0001 _CHI
W MOVE
|| EN EMil
_0001 _CHI_
B000 41N OUTE ™ DATA
a0 _cHe
W MOYE
|} EN ENO}
_0001 _CH2_
2000 N OUTE ™ DATA
_nunhj _TEHS_ e
|| EN ENO}
_0001 _CHa_
1000 4N OUTE = DATA
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8.2 Application Program

8.2.1 Inverter speed control
(1) System configuration

XGP- | 2MLI- [2uL1 | 2MLF

ACF2 [ CPUH |- -
024A [ DC4H

AC 220V 3-phase

nductive molor.

(2) Initial setting content

No. Item Inltéilnstg':]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 %IX0.0.2is On, 5 mA will be output.
(d) If %1X0.0.2 is Off and %1X0.0.3is On, 10 mA will be output.
(e) If %1X0.0.3 is Off and %1X0.0.4is On, 15 mA will be output.
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(4) Program

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

I/0 Parameter Setting - Fixed allocation{(G4points)

All Baze l Set Baze l

=3 Base 00 : Default |~ Module |

Comment

| Input Filter |Emergenc_l,l Dut| Allocation |

& 00 : xGI-D245/E
& 01 ¢ %GF-DCAH ¢
= 02 ! Default
= 031 Default
= 04 Default
= 05 & Default
= 06 ! Default
= 07 Default
= 08 ! Default
=z 09 Default
= 10 Default

= 11 Default
3 Base 01 @ Default
D Base 02 : Default
P Bage 03 : Default

< >

AGI-D244/8 [DC 24Y INPU

= - o
=G B A A S Y ol

—y
p—ry

coroc eat 40

3 Standard [rz]

Current Congumption ]

[ Delete Slot ] [Deleteﬁase] [Baseﬁetting] ’ Delete All ] ’

Detals | [ Pt ¥ ] [ 0k || Cancel

XGF-DCAH (HART, 4-CH)

#GF-DC4H [HART. 4-CH)
Fararneter CHO CH 1 CHZ CH3 |
[] Channel status Enable Disahle Disahle Disahle
[] Output range 0~20maA ﬂ 4~20maA 4~20mA, 4~20mA,
Input type 0-16000 0-16000 016000 0-16000
[] ©H. utput type Formerwalue @ Formerwalue | Formerwvalue @ Formerwvalue
[ ] Rate contral Disahle Disable Disahle Disahle
Increase limit value 0 n n N
Decreasea limitvalue 0 n n N
[] output limit Disable Disable Disahble Dizable
High limitvalue 16000 16000 16000 16000
Lowy lirmit walue 0 n n N
[ ] HART Disable Disahble Disahle Dizahble
] ] [ Cancel
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(b) Program example using [I/O Parameter]

MOYE

EMO-

ouT

_0001_auTeE
- N

Set output enable (CHO)

Module ready
_0001_ROY
' E
1 {IM
160,01 MOYE
|} EN ENO
0 4IH OUTE  &0M0.1.3
¥¥0.0.1  ¥I¥0.0.2 WIVE
/1 {1 EH EHO-
ChO output value
000 I OUTE  &0Wa. 1.3
$1¥0.0.2  ¥I¥0.0.3 HOVE
1/} 1} EN ENO-
go00 4IM OUTE  %0ma.1.3
¥40.0.3  #I¥0.0.4 WIVE
1/} { EN ENOF
12000 1IN 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- | 2MLI- |2ML [ XGF- | XGQ-
ACF2 | CPUU |I- DC4H | TR2A
D24A
£ 3
Initial value setting 5L5%X000
Saves D/A
conversion value and 5o %IX0.0.
error code — El El

Output error code BCD  5~7%1x0.0.2

(2) Detalls of initial setting
(@) Used CH: CH O

(b) Analog input current range: DC 4 ~ 20 mA
(c) Digital output data range: 0~16000

(3) Program description

Digital BCD display
(Error display)

(@) If %1X0.0.1 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. (Y%0QWO0.2.0)

(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 — A]| [k

Module

Comment

| Input Filker |Emergenc:yDut|

Allocation |

L XGl-D24s/B
' ¥EF-DCAH ¢
| XEO-TR2&A
: Default

: Default

: Default

: Default

: Default

: Default

: Default

: Default

: Default

+ 3 Base 01 : Default

+ 3 Base 02 : Default

+ f Base 03 : Default o
< >

U
EE

0 [#GI-D244/8 [DC 24 INPU

koo ven oc)

HGEO-TR24/8 (TR OUTPU

3 Standard [mz]

- Default

LCurrent Congumption ]

[ Delete Slat ] [Deleteﬁase] [Baseﬁetting] [ Delete All ] [ Dretailz ] [ Frint W ] [ QK

] [ Cancel

8-8
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HGF-DC4H [HART, 4-CH)
Parameter cHo | oH1 | cHz | cH3
[] channel status Enable ﬂ Dizable Digahle Dizahle
[ output range 4~20mA 4~20ma 4~20mA 4~320mA
Input type 0~16000 0~16000 0-~16000 0~16000
[J CH. Qutput type Formerwvalue @ Formerwvalue @ Formerwalue @ Farmerwvalue
[] Rate contral Disahle Disahle Disahle Disahle
Increase limit value a a 1] a
Decrease limitvalue 1] 1] 1] 1]
[] output limit Dizahle Disable Disahble Disable
High limit value 16000 16000 16000 16000
Law limit walue 1] 1] 1] 1]
] HART Disahle Disahle Disahle Disahle
[ QK l [ Cancel
_00@1_ROY MOYE
| | EN EHO-
_a0m _ouTe
1 1M ouTH N
N [NST
PUT_WORD
REC — DOME:
0 {B4SE  STATH
1 J5LoT
FO001_CH. Set channel status
EN {MADOR
1 DaTH
F1¥0.0.1 WOYE
e — Enat
Outputialu _0001_CHO_
e HIM OUTE D&
] INST1
A150.0.1 GET_WORD
—/——FE0  DOME}
0 B4SE  STATE
1 5LO0T  DATAE ErrorCode
_FO001_CHO
_ERR  {MADDR
21%0.0.1  %1%0.0.2 HIVE
/] EROF
ErrorCode {IM OUTE #0W0.2.0
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8.2.3 Program to monitor PV through HART communication

(1) System configuration

XGP- | 2MLI-|2ML | 2ML | XGQ-

ACF2 | CPUU [I- F- TR2A
D24A | DC4H

(2) Initial setting content

No. Item Initial setting content Variable name i\r/\?tleliﬁet\?rxver;;eo?;
1 Used channel CHO, Ch1 0 ‘h0003’or ‘3’
2 Input voltage range 4 ~ 20 mA 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 on

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

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

/0 Parameter Setting - Fized allocation{GApoints)

All Baze l Set Baze l

=@ Base 00 : Default A Slat Module

Comment

Inputt Filter | Emergency Out Allocation

00 : #Gl-D244/B 0
P HGF-DCAH |

L RGO-TR24/

s Default
 Default

: Default
 Default

: Default
 Default

: Default
 Default

s Default

{0 Base 01 : Default

3 Base 02 : Default

T Base 03 : Default o,
< >

HEI-D2448 (DC 24 INPU
#GF-DCAH [HART, 4-CH)
=GO-TR24/B (TR OUTRU

3 Standard [mz]

Drefault

LCurrent Consumption ]

[ Delete Slot ] [Deleteﬁase] [Baseﬁetting] [ Delete Al ] [ Details ] [ FBrint W ] I Ok

l [ Cancel

XGF-DCA4H (HART, 4-CH)

HGEF-DC4H [HART. 4-CH)
Parameter CHO |  CH1 CH 2 CH3 |
[] Channel status Enahle ﬂ Enahle Disable Disahle
[] Output range 4~20maA 4~20mA 4-20m#A 4-~20maA,
Input type 0~16000 0~16000 0~1G000 0~16000
[] GH. Output type Formerwalue @ Formerwvalue © Formerwalue @ Formerwvalue
[] Rate contral Disable Disahle Disahle Disahle
Increase limit value 0 n n N
Decrease limitvalue 1] 0 0 1]
[] Dwutput limit Disable Disahle Disahle Disahle
High lirnit value 16000 16000 16000 16000
Lowy limit walue 0 n n N
[] HART Enable Enable Disahle Disahle
k. ] [ Cancel
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i

(b) Allocate the variables of HARTCMND command.

Lo

Lf

i3

La

req

BASE

aL0T

CH

C_3ET

|| ——JREd T OONE

IN3T
HART _CMHO

{BASE  STAT

{5L0T

-EH

1E_SET

(c) Selectthe variable of C_SET.

I Select Variable @

Wariable: [ &sdd ta direct wariable comment
ariable List
(&) Local VYariable () Glohal Yariable () Direct Wariable () Flag "

‘Wariable Kind “Wariable | Tupe | Address Initial Value | Fetain | Used |

1 WAR BASE USTHT I

2 AR CH USINT O v

3 . ARRAY[D. . 12] r v

4 AR INST PUT_WOIRD r v

5 WAR IN5T1 HART_CHND r v

5 AR REQ BOOL r v

7 WAR 3LaT USTHT r v

< >
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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.

Yariable Edit

ariable: | | [ oK ]
Data Type: | ARRAY[D.12] OF BOOL v|

Variable Kind  [yag v|

Address | |

Iriitial ¥ alue: | | [ Initializatiar... ]

Trigger: [] Betain

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

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

HART
Variable command Function
number
C_SETI0] 0 Read Manufacturer ID and Manufacturer device code
C_SET[1] 1 Read Primary variable(PV) value and Unit
C_SETI[2] 2 Read percentage of current and range
Read current and 4 kinds of variable values
C_SETI3] 3 (Primary Variable, Secondary Variable, Tertiary Value,
Quaternary Value)
C_SET[4] 12 Read message
C_SET[5] 13 Read tag, descriptor, data
C_SET[6] 15 Read output information
C_SET[7] 16 Read Final Assemble Number
C_SET[8] 48 Read Device Status
C_SET[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 E@
The sub-item of the variableC_SET", the type"ARRAY0.12] OF BOOL" iz set.
Yariable | Type | Address | |mitial ¥ alue |H_El=‘*
1 |C_SET[O] B0 T
Z__|C_SET[] BOOL r
3 |C_SET[2] BOOL I
4 |C_SET[3] BOOL r
E__|C_SET[4] BOOL I
6 |C_SET[H] BOOL r
7 |C_SETIR] BOOL I
8 |C_SET[7] BOOL r
5 |C_SET[A] BOOL I
10__|C_SET[4] BOOL r
1 |C_SETI0] BOOL I
12 |C_SET[11] BOOL r
13 |C_SET[12] BOOL I
< >
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_0001 _RDY EMED MOVE
|} {} EH EHO-
1620003
_0001_0uTE
3 dIN ouTk N
_0001 _RDY | HTVE
1T |m——En T ENO
12000
_0001 _CHO_
12000 {IM ouTE = DATA
_0001 _ROY EMKZ WTWE
T ™ EN EmMOF
13600
_0001 _CH1_
13600 {IM ouTE = DATA
INSTZ
e -0001CHO_ HART_CHMMD
|} |} FEQ  DOMER
INSTE !
SO0 A0 T haRT_oono
Bm—FE0 DOME- il JBASE  STATE
i}
0 JBASE  STATE 1 dsL07
180
1 dSL0T  W_1of i IeH
46089 .
0 IeH o_TvRL cset_CHO  JC_SET
5
PAMBLE
5
L_REYE
10
D_REY}E
2
S_REYL
z
H_REYE
DFLAGE
2674
D_iof
INSTS
— ‘DUQQTFH1‘ HART_CMND
——Im} |t REQ DOWE-
INST1O I
SO0~ T vamT_cooe
HW—FE0 DONEf 0 JBASE  STATE
il
il JBASE  STATH 1 45L0T
1.79443359
de+001
1 4SL0T  CURRE 1 1eH
8.71521072
de+001
1 dCH  POENTE ceet_CH1 {C_SET
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(d) Program example using PUT/GET command

FKO.1.15 M0 WIIVE
[} {m} EN EHO-
_0001_ROY
1640003
3 dIN ouTE EUWO.1.2
_0001_0uTE
H
INSTZ2 INSTZ3
FUT_WORD FUT_WORD
REQ ~ DOME REQ ~ DOME
]
0 {BASE  STaTH ] {BASE  STaT
1 {5L0T 1 {sLaT
0 1
_FO001_CH_ _FO0Q1_ouT
EM {MADDR _RANGE  {MADOR
3 ADATA ] ADATA
INST24 INST25
PUT_WORD PUT_WORD
REU ~ DOME REL ~ DOHE
]
0 {BASE  STaTh 0 {BASE  STaT
1 4sL0T 1 dsLaT
2 an
_FO001_DAT _FO0O1_HAR
A_TVPE  {MADOR TEH  {MaOOR
0 04T 3 {04TA
2U0¥0.1.15 EMH1 HIVE
B—W—N EHO
_0001_ROY
12000
12000 41 ouTh &m0, 1.3
_0001_CHO_
DATA
%0115 M2 HIVE
————m—FN e
_0o01 _ROY
13600
13600 IN QUTE *0Wa.1.4
_0001_CH1_
DATA
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INST2
M1 L HART_CHHD
(| (| REQ ™ OONE}
0001 _CHO_
AT
INSTS
SUKD. 16 HART CoOD
||} RF0 ~ OOHE 0 fBasE  sTAT
0001 _CHO_
AT
i
0 fasE  sTAT 1 f5L07
180
1 f5L0T  M_iof ] {H
4R039 .
0 fH ot cset_CHO 0_SET
5
PAMBL}
5
U_REV}
10
0_REV}
2
5_REV
2
H_REV}
OFLAGH
267
o_1op
INSTS
M1 0. 117 HART_CHA
L (| REQ ~ DOMEL
_0001_CHI_
AT
1
INSTIO
AUR0TT THART GO0
W—FE0  DONEE i JB4SE  STATH
_0001_CHI_
AT
0
0 BASE  sTaT) 1 JsLoT
1.79443359
de+0]
1 fSLOT  CURRE 1 JeH
8. 71821072
de+0]
1 {H  PCENT} cset_CHT JC_SET
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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)
314note) Parameters setting error of current module .
Blinks
Setting error of current module’s digital input range (If input value is set every Off
40#note) 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
g P g ) On every
Setting error of change rate control value (If change control setting value is
70# note) 1 sec
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

10, 11, 12, 13, 21 Deleted (OFF)

Error Bit Status

Set all the channels

Error Code
Displayed on system

area

LED
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.

Il

SoftMaster can be connected with.

Check error code.
Yes >
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

Go1t09.2.8

9.2.2 RUN LED is Off

RUN LED is Off.

1

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 > Goto 9.2.8.

Ni

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

D/A output value is hunted too much.

g

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

> Correct the wiring with the external device.

L

External power (DC 24V) is supplied.

V

Connectto DC 24V.

i

Capacity of DC 24V power supply is sufficient.

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

e

D/A output value is hunted too much.

-

Go to 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?

No :>

Refer to 3.2 to correct wiring with the external device

e

Used channel is set correctly?

\V4

Specify the correct channel.

i

Data type is specified correctly?

Vv

Specify the correct data type

e

Offset/Gain is specified correctly?

:> Contact the nearest agency or Customer Service Center.

P
o

B

Go t09.2.8.
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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

No > Supply external power properly.

kL

Offset/Gain is specified correctly.

4

Contact the nearest agency or A/S center

\is

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

V

Refer to 3.2 to correct wiring with the external device

LI

Vv

Specify D/A input value range correctly.

Yes

Goto 7.2.8




Chapter 9 Diagnosis of Errors

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.
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.

e

Goto 7.2.8.




Chapter 9 Diagnosis of Errors

9.2.7 HART communication is not performed

HART communication is not performed.

g

HART communication is wired to an available
transmitter.

ki

24V power is normally supplied to the module.

B

Wiring between the transmitter and HART input
module normally connected.

i

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

Mount to an transmitter for HART communication.

Supply power to the module.

Refer to wiring diagram in this instruction and inspect
wiring

9.2.8 Hardware error of HART analog output module

Itis 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 SoftMaster System
Monitoring

Module type, module information, O/S version and module status of HART analog output module
can be checked through SoftMaster system monitoring function.
(1) EXECution sequence
Two routes are available for the execution.
(a) [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

2HLF PHLF
ACRA

ftem

Mogule Name 2MLF-DC4AH (HART, 4-CH)
OS Ver Ver. 1.0
08 Update Dato 20121015
Module Status Normal

System rfomaton Aocaon Information - Fved Location Comment
6 @D Bace Dimaster) - ZMLR-MOSA Man Base(t Slots)
= @D Bewe 1| 2MLRETZA Bpswon Base(12 Sols)
Pawer 2MLR ACF Froa Vokage(110V.220V)
Powes. Erety sl
= Slave Comm - 2MLL DBST ML200R Expansion Dave Modde Bectrieal Slave
o Slot 0: 2MLF-ACEA A/D Cumert out TypedS Channels)
| St 1. ZMLF-ACSA A/D Curert gt Type(® Channes)
2 St 2 Empry st
3 St 3. Bty skt
Siot & IMLF DCRA D/A Cument Octpee Typo(B Channals)
s Sot S Cmoty skt
6 Siot 6. ZMLF-DCEA D/A Cusrert Outent TypelB Channels)
7 Siot 7: Empey slot
s Skt 8. ZMLF-ACAH HART irtedace andog Curert kput Typeid Charnets)
5 Siot & 2MLF DCAH HART inteincn analog Cumert Outpet Typa(é Channela)
1 Sot 10: Emeey skt
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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 setto [Pass Through].

You must use ML200 CPU module, Ethernet module, and HART analog module that support asset management
software. For the OS version for each ML200 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 isas follows.

Asset Management Software — Ethernet Module — 2MLR 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 ML200

module
ML200 Module Type Module OS Version Remark
2MLR CPUH/o Version 2.81 or higher
2MLL-EFMoB Version 6.14 or higher
Pass-through
2MLF-AC4H Version 1.50 or higher
2MLF-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 ML200 PLC, CommDTM
must be installed on the system equipped with asset management software. CommDTM of ML200 PLC, please
contact Honeywell.

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

10-1
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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 setin one channel in HART analog module, [User Program] method set in other channels does not work.
Therefore, do not mix the two.

10-2
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10.2 Pass-Through Function

This section describes Pass-Though Function and how to install and configure the HART on ML200.
Pass through function of HART analog module is supported through HART-CommDTM for FDT frame application that
complies with FDT standard 1.2.+.

FDM and Pass Thru Offer Design Flexibility
1. HART over COM/DTM Open Standard

- Integration with FDM and other Asset Management
System

- Remote access to devices for device management

Experion sys

FDT

24 HART/IP

Ethernet

- Can deliver asset information directly to SCADA/
DCS systems supporting HART-IP
2. Investment protection through use of
existing plant network infrastructure

- FDM can integrate devices connected to other HART
supported control system at site

- FDM supports multiple protocols and standards
= HART, Profibus-DP
= DFT/DTM and FDI standards in same tool
3. Scalable to any size of project small to large

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 Redundant
ML200(2MLR-CPU#+HART Al/AO+FEnet) system in the FDT frame application.

(1) Standard
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 2MLR 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 2MLR 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 b=l

@-\:}vl /v Computer » OS(C) » Prog-ri_: Files » Honeywell » Hart CommDTM - | 3 | Search Hart CommDTM
Organize ~ 2 Open ~ Burn MNew folder 4= -
& Favorites Marme : Date modified Type Size
Bl Desktop | DTMCenfig 10/15/2019 315 PM XML Document 1KB
4 Downloads =] DTMError 9/21/2019 2:57 PM XML Document 2KB
2| Recent Places (%) DTMExplorerULdll 8/26/2019 10:16 AM  Application extens... 609 KB

Mj DTMCenfig - Motepad

| File Edit Format View Help
|{E|:|nf iguration MaxChanne!|="[I1"
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(1) Communication channel assignment

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.

10-4
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10.2.2 How to install HART-CommDTM
(1) Runthe HART-CommDTM setup file.

HartDTM - Install5hield Wizard

Preparing to Install...

HartDTM Setup is preparing the InstallShield Wizard, which wil
quide you through the program setup process. Please wait,

Extracting: HartDTM.msi

(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
remove HartDTM. To continue, dick Next.

10-5
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(3) Click the Next button on the screen as below.

) HartDTM - InstaliShield 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 OKE on
your hard drive.

Installshield

o

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

{4 HartDTM - InstallShield Wizard =

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

Click Install to begin the installation.

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

InstallShield

< Back ]L Instal | [ Cancel

(5) Click the Finish button on the screen below to complete the installation of HART-CommDTM.
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18] HartDTM - InstaliShield Wizard (oo

InstaliShield Wizard Completed

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

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)SelectHOST PC in the device tag of the project, right-click the mouse and execute ADD Device.

File Edit View Project Device Exr

NEHdE & |[Ble DR
Devicetsg | () 1835

S HOSTPC gy

Connect

Disconnect

Topelogy Scan

Diagnostic Scan

Add device

2) Select Device on the screen below and click the OK button.
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=24 All Devices All Devices (1/1 DTMs)
T Driver Enter text to search... ~| Fnd || cear |
Device ~ Protocol  Vendor Group Device Version ~ FDT vel
I & MLPLC HART Communication ~ HART Honeywell  not specifi... 100.0000/2019... 1210

Vendor l Group ‘E[ Protocol I

Show unselected devices too

<« i | »

Al Doyices [E] This is a description of the device type telling e.g. about the type of device, features or technical
keys
I

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

EE| Diagnostic S¢
Protocol selectior

0 i %ﬁ Channel

Connect

Disconnect

Load from device

il A

Store to device

Parameter i

Measured value i
Simulation

Diagnosis

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

PLC Communication Settings e
IP Address: 192 . 158 . 250 . 200
Poll Address
i
l ] l l Cancel l l Apply
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3) Select Communication DTM, right-click and click Connect.

File  Edit View Project Device Extras  Window F
DEES @ BE oW 9 8%

EE Diagnostic Sca

Disconnect

Load from device

-

Store to device

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

r PACTware

File  Edit View Project Device Ex

DEHSE & ([Be ok

Project O x
Device tag | O |i |%E |Channel
= HOSTPC

& MLPLCHAR # - =I=

(3) HART device automatic allocation
1) Select Communication DTM, right-click and select Topology Scan.

o

File Edit View Project Device Extras Window F

NEHS & [Be DR Q853
| Project O % % |E Diagnostic Sca
2) Device tag |0 |i |%§|Channel
B HosTPC

& MLPL

¥ Ches st

Connect

Disconnect

Load from device

Store to device

& & o

Parameter
Measured value
Simulation

Diagnosis h

Display channels |

Channel 3
‘ Topology Scan
J —'" Diagnostic Scan
Plant view Up-/Download-Manager
Process tag Print
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|>Scan Path
\HOST PC\MLPLC HART Communication

Scan Tree

Device tag
= % MLPLC HART

Address | Device type (DT}
MLPLC HART C

...... }T HARTCH 0 X HARTCH 00
...... § HARTCHO X HARTCH 01
...... T.;,T HARTCH 0 X HARTCH 02
...... T‘T HARTCH 0 X HARTCH 03
...... }',T HARTCH 0 X HARTCH 04
...... }'f‘ HARTCH 0 X HARTCH 05
AAAAAA @ HARTCHO X HARTCH 06
...... ';",T HARTCH 0 X HARTCH 07
...... }"{ HARTCH 0 X HARTCH 08
AAAAAA § HARTCHO X HARTCH 09

No issues for selected node

I_Scan Path

\HOST PQ\MLPLC HART Communication

Scan Tree

Device tag | |Address | Device type (DT?
E'§ MLPLCHART v MLPLC HART Co

-l § HARTCHO v/ HARTCH 00
i g Unknow (@) ) Unknown Devics

-8 o,‘l' HARTCH 0 v HARTCH 01

HARTCH 02

7&' HARTCH 0 X HARTCH 03

- @ HARTCHO X HARTCH 04

- @ HARTCHO X HARTCH 05

- & HARTCH 0 % HARTCH 06

- ¢ HARTCHO X HARTCH 07

- @ HARTCHO X HARTCH 08

------ & HARTCH O X HARTCH 09

Scanning HARTCH 02

Connect device
Scan started

10-10



Chapter 10 Asset Management System

4) SetDevice DTM and click Close button.

emsen

I Scan Path
YHOST PO\WLPLC HART Communication

Issue: SelectaDTM

Scan Tree Device Type Matching % + | Suppc =
Device tag | | Address | Device type (OTP
H§ MLPLCHART v MLPLC HARTCg [ STT25H HART 5 70 Specil
1 E _W!T HARTCH O v HARTCH 00 Generic HART DTM 40 Gener
| - H) STT255Rev 2 2 5pE£I_1
-E1'§ HARTCHO v HARTCH 01 STTE30 Rev 4 2| Speci
I - H STTES0 Rev 3 2 Spec[1
EI T HARTCH O v HARTCH 02 pRESL = e
- Unkn n:-w Unknown Devic
-8 & HARTCHO v HARTCH 03 Save assignment for all devices of sal
;,__ @ Semantic [D Scan info -
~E @ HARTCHO + HARTCH 04 |
;,__ E' Bl Manufacturer Identificatic 23
------ g HARTCHO + HARTCH 05 .
—_ El Device Type Code 4
------ g HARTCHO HARTCH 06 .
—_ 3 Software Revision 20
------ g HARTCHO + HARTCH 07 .
— E3 Hardware Revisicn 11
------ g HARTCHO HARTCH 08 . .
—_ Ed Device Revision Level 3
------ g HARTCHO + HARTCH 09
K Flags 0 |
| 2= O R | -
4 m b 4 | m | r
|
(> [(PP] [ Qose | Settings | Apply |
. —— ——— = —
. _] PACTware

File  Edit Project  Device Ex

DEHEHS & (B0

View

Channel

o % miplcHaR]. RSl
- [[]B256CH2 # ~+ <= HARTCH 02
- LIrROOM AB # + <= HARTCH 01
. [@w # 4 <= HARTCH 02
@ 2&c # - <= HARTCH 00
o [ TEST # & €l 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 &

='§ MLPLCHAR # -+ ==
H B2sscuz | |-~ %N

Disconnect

Load from device

Store to device

& 1@ 4 G

Pararneter 3
Measured value

Simulation

Diagnosis

Print

2) Ifyou run Connect, you can check the information of the HART device as shown below.
[ Diagnostic Scan Im B2S6CH2 # Online parameterization

Language
HIE ©

DeviceType: STT25H PV: IEEE: NOT A NUMBER mV

Tag: B2S6CH2 AO: 20.77 mA

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

Label ksl Install Date: 01/01/1999
=+ Online
&+ 3 Device setup Dev id: |1193046
(L Process variables
@A Diagnostics Model Number: | >> |
[ Services L - ROSECED
@ @Calibration | | STT25H HART 5 =X
Device Configurat Desciiptoe YYY
([ Sensor Configurat
[C3Alarm Date: 01/01/2000 °
[JReview
Brev P Message:
@Temp % rnge
@ AO Namur: Off vl o
g | Termneratrae . —_—
< m.| » PV Damp: 0.00 sec o
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10.2.4 Uses of FDT Frame Application on FDM of Honeywell

In this section, it describes an application based on Honeywell FDM(Field Device Manager). Regarding this
software tool, please contact Honeywell, and visit to https://process.honeywell.com .

Integration on Honeywell solution;
FDM50x.x and R51x.x

Preparations of ML200 system

ML200 Module Type | Module OS Version Remark
2MLR CPUH/C] Version 2.81 or higher Pass-through
2MLL-EFMLIB Version 6.14 or higher

2MLF-AC4H Version 1.50 or higher

2MLF-DC4H Version 1.30 or higher

Building FDT Networks

1. Onthe FDT COMM console, update the DTM library and ensure that only the required (MLPLC)
communication DTM selected in the DTM library. Ensure to deselect all the existing device DTMs from the
DTM library.

2. Inthe Network View list, right-click the MLPLC COMM DTM interface name and then click Add Device. The
DTM Selection Dialog appears with the list of Devices connected to channels and click on OK.

@ DTM Library Manager

DTM Updates DTM library
2| Name Vendor Version o Name Vendor Version <

~ VEGASON 51 VBUS VEGA Grieshaber ... - K2 MLPLC HART Communication | Honeywell | 1.000000 |
FTLMTL 4854 Muttiplexer MTL 1.11.0.820

{8 DVC6200/DVCE000 Fisher Controls Int... 3

] VEGACAL 66 HART VEGA Grieshaber ... 1.20

& DVCs000 Fisher Controls Int... 4601

REAV21 YOKOGAWA 1412416

‘5; VEGA Placeholder DTM Bluet... VEGA Grieshaber ... 1.20

8 SLGT0Rev 2 Honeywel 2626141

] VEGACAL 67 HART VEGA Grieshaber ... 1.20

R EX910V11 YOKOGAWA 1412416

[] VEGACOM 558 VEGA Grieshaber ... 001.037.000

| Ex910V21 YOKOGAWA 1.2.81.108

/] VEGASON 66 Profibus VEGA Grieshaber .. 350

] VEGAPULS 65 Profibus VEGA Grieshaber ... 4.40

B VEGAPULS WL S 61 VEGA Grieshaber ... 4.40

<] VEGAPULS 67 FF VEGA Grieshaber ... 4.40

#/ VEGASON 52 HART VEGA Grieshaber ... -

'R PH450 V21 YOKOGAWA 1.4.160.0

t ST 3000 HART 5 Honeywel 1.4.165.40

€ ST700Rev3 Honeywel 2626141

RuERACAMNENT 4 VERA Rhmnbhabhan And ndn nnn
< > < >
Update (@) Uninstalled DTM
[ Save ] [ Close

Configuring CommDTM netwok in FDM
* |IP Address of MLPLC Communication module should be provided in DTM.
» Edit the IP here and save (Highlighted below)
» Add the MLPLC Communication DTM in FDT Comm Console Tool
>
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Display Filter
- Select Filter -
Search Device

v | Apply | | Clear

|

letwork View| Device State View |
= t FDM Server ( FOMR511_HOTFIX)
= @@ FDMR511_HOTFIX
?d COMMDTM
; a' Unheatthy Devices
,;,I t—_a Disconnected Nodes

85! DTM And FDIPackage Selector

DTM Selection Dialog ~ FDIPackage Selection Dialog

(%) Show only recommended DTMs ~ (©) Show All DTMs () Show DTMs with |same Vendor
Name Vendor Version Classification DTM Type
MLPLC HART Communication ~ Honeywel 1.00.0000 Communication
Device Details
Details about the selected device Details about selected DTM A
Device Unavailable MLPLC HART Communication
Vendor Unavailable Honeywell
Manufacturer ID:  Unavaiable
Neviee Twne I |Inavailahle "
< >
ok | [ Cowel

Building FDT Networks-Configuring
1. The FDT Comm Console allows user to configure the MLPLC networks and build the complete network

usin
rum e e oy

00 =& | S

.’

"
Z]

QMML",F:LC Communication DTMs.

_ “ | . |MLPLC_HART_F181 "
. § A Start Configuration |
~ Select Fiter - ¥ | Apply Clear | R
=) Jommunication
Search Device .
SemchOwios E Honeywe
Network View| Device State View |
5 5 FOM Servr (FOMRS11_HOTFIX) o i
= @@ FDMRS11_HOTFIX ——
L 2;1 COMMDTM 1P Address: 10 . 2 6 . 35
o o
9 Unheathy Devices .
5 @ Daconnected Nodes ) 2 =
Max: 0 v
oK Cancel Aoply

Building FDT Networks-Scan for Device
After configuring the communication DTMs and scanning the network, the MLPLC network is available on the
FDT Comm Console under MLPLC Communication DTM.
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Channel Selection Dialog

Device State View | o
erver (FDMR511_HOTFIX) | ‘
Channel Select
IMR511_HOTFIX HARTCH 00 v
COMMDTM HARTCH 01 v
3 HARTCH 02 @
Devices #  Open Configuration HARTCH 03 T2
" il &£ AddDevice HARTCH 04 -
nected HARTCH 05 =
-2 Delete Device RTETOE =
3® Go Offline s
—
b\ Scan For Devices HARTCH 08 m
B Upload Parameters HARTCH 08 r
Q Download Paramett
=] Rename | = l |
- — ScanStatus
Scan Finished
Progress :  100%

Building FDT Networks-Adding a Device

¢ Click OK in the DTM Assignment dialog box. The detected devices are visible in the FDT Comm
Console (Network View > COMM DTM Interface).

e Launch the FDM Client and load the devices with DD/DTM.
% Dtm Assignment - 4 devices found X

The following devices require DTMs to be assigned to them. FDM has suggested a DTM (whenever possible) based on
the information available. You can choose 1o retain the suggested DTM or click on the ‘Assign DTM' button 1o assign the

DOTM
| Chamnel Address  Suggested DTM Curently Assigned DTM : .
Elvo DTMfor Rosemount 5300 Level . DTM for Rosemourt 5300 Level Ndwk\ﬁul Device State View |
|@20 VEGAPULS 62 HART VEGAPULS 62 HART =
(430 Atomatic DTM assgrment faled.  No DTM assgned = t FDM Server ( FDMR511_HOTFIX)
|4 40 Automatic DTM assignment faled.  No DTM assigned
= @@ FDMRS511_HOTFIX
=) 3d COMMDTM
Detals about the device & Detais sbout cumently assigned DTM
i - — €, 20518ULK
Vendor Unavaiable Unavalable
MaufachreriD  Unavadable Unavaiable Q 3000
Device Type ID Unavadable Unavaiable Y TPG
Verson Unavaiable Unavaiabie ™
Protaces Unavadable Unavalable ‘ YK_YTA
&9 Unheathy Devices
[+] :Q Disconnected Nodes
I oK I Cancel

Log Files and Information’s requirement
1. For FDM Log files — Collect Dr. FDM Log files
2. For Collecting log files for MLPLC Communication with DTM
» Go to C:\Program Files (x86)\Honeywell\Hart CommDTM
» Copy log.txt
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» This PC » Local Disk (C:) » Program Files (x86) » Honeywell » Hart CommDTM

ts

mDTM
mDTM

L AR

A

Name

&

li®

DTMConfig.xml
DTMError.xml

- DTMExplorerUldll

- dtmMANAGERSatellite_01.dll
- FDT100.dll

- HART_CommDTM.dll

- HART CommuUlL.dll

- log.txt

Date modified

9/26/2023 8:19 AM
9/21/2019 2:57 PM
8/26/2019 10:16 ...
8/26/2019 10:16 ...
8/26/201910:16 ...
10/15/2019 3:15 ...
10/15/2019 3:15 ...
9/26/2023 8:13 AM

Type

XML Document
XML Document

Application extens...
Application extens...
Application extens...
Application extens...

Application extens...

Text Document

Size

1KB

2KB

609 KB
129 KB

48 KB
1,510 KB
T7T1KB
134,280 KB
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| Appendix1. HART Commands

Command Data Device

o No. . (D00000) Description Valid size

1 WORD | D0O0000 Manufacturer ID 1 Byte

2 WORD | D00001 Manufacturer device type code 2 Byte

3 INT D00002 Number of preambles required 1 Byte

4 INT D00003 Universal Command Revision 1 Byte

0 5 INT D00004 Device Specific Command Revision 1 Byte

(10 Word) 6 INT D00005 Software Revision 1 Byte

7 INT D00006 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 DO00000 Primary Variable units code 1 Byte

(3 Word) 2 REAL | D00001~2 Primary Variable 4 Byte

2 1 REAL DO00000~1 Primary Variable loop current (mA) 4 Byte

(4 Word) 2 REAL D00002~3 Primary Variable percent of range 4 Byte

1 REAL DO00000~1 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 | D0O0005 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 | DO0009~17 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
No. No. G (D00000) Description Valid size
1 WORD | D0O0000 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 DO00007~8 Primary Variable damping value(sec) 4 Byte
10 WORD | DO0009 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 DO00003 Extended device-specific status (V6.0) 1 Byte
48 3 WORD D00004 Operational modes (V5.1) 1 Byte
(15 Word) 4 DWORD | D00005~6 Analog outputs saturated (V5.1) 3 Byte
5 DWORD | D00007~8 Analog outputs fixed (V5.1) 3 Byte
6 DWORD | D00009~14 Device-specific status2 11 Byte
1 WORD | DO0O000 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 DO00003 Quaternary Device Variable 1 Byte
1 STRING | DO0000~4 Unit tag~ Null 8 Byte
2 STRING | D00005~13 Unit descriptor~ Null 16 Byte
> 3 WORD | D000014 Unit year 2 Byte
(17 Word) 4 WORD | D000015 Unit month 1 Byte
5 WORD | D000016 Unit day 1 Byte
1 WORD | D0O0000 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 | D0O0006 Secondary Variable units code 1 Byte
(15 Word) 6 REAL D00007~8 Secondary Variable 4 Byte
7 WORD | D00009 Tertiary Variable units code 1 Byte
11 REAL D00010~11 Tertiary Variable 4 Byte
13 WORD | D00012 Quaternary Variable units code 1 Byte
14 REAL D00013~14 Quaternary Variable 4 Byte
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Command Data Device
No. No. G (D00000) Description Valid size
1 WORD | D0O0000 Primary Variable units code 1 Byte
2 REAL D00001~2 Primary Variable value 4 Byte
3 WORD | D0O0003 Secondary Variable units code 1 Byte
110 4 REAL D00004~5 Secondary Variable value 4 Byte
(12 Word) 5 WORD | D0O0006 Tertiary Variable units code 1 Byte
6 REAL D00007~8 Tertiary Variable value 4 Byte
7 WORD | D00009 Quaternary Variable units code 1 Byte
8 REAL D00010~11 Quaternary Variable value 4 Byte
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| Appendix2. Manufacturer ID

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

Decimal | Hex Manufacturer Decimal Hex Manufacturer
1 01 Acromagey 26 1A ABB
2 02 Allen-Bradley 27 1B Leeds & Northup
3 03 | Ametek 28 1C Leslie
4 04 Analog Devices 29 1D M-System Co.
5 05 ABB 30 1E Measurex
6 06 Beckman 31 1F Micro Motion
7 07 Bell Microsenser 32 20 Moore Industries
8 08 Bourns 33 21 PRIME Measurement Products
9 09 Bristol Babcock 34 22 Ohkura Electric
10 O0A | Brooks Instrument 35 23 Paine
11 0B Chessell 36 24 Rochester Instrument Systems
12 0C Combustion Engineering 37 25 Ronan
13 0D | Daniel Industries 38 26 Rosemount
14 OE Delta 39 27 Peek Measurement
15 OF Dieterich Standard 40 28 Actaris Neptune
16 10 Dohrmann 41 29 Sensall
17 11 Endress+Hauser 42 2A Siemens
18 12 ABB 43 2B Weed
19 13 Fisher Controls 44 2C Toshiba
20 14 Foxboro 45 2D Transmation
21 15 Fuji 46 2E Rosemount Analytic
22 16 ABB 47 2F Metso Automation
23 17 Honeywell 48 30 Flowserve
24 18 ITT Barton 49 31 Varec
25 19 Thermo Measure Tech 50 32 Viatran
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Decimal | Hex Manufacturer Decimal Hex Manufacturer
51 33 Delta/Weed 76 4C VAF Instruments
52 34 Westinghouse 77 4D Westlock Controls
53 35 Xomox 78 4E Drexelbrook
54 36 Yamatake 79 4F Saab Tank Control
55 37 Yokogawa 80 50 K-TEK
56 38 Nuovo Pignone 81 51 SENSIDYNE, INC
57 39 Promac 82 52 Draeger
58 3A Exac Corporation 83 53 Raytek
59 3B Mobrey 84 54 Siemens Milltronics PI
60 3C | Arcom Control System 85 55 BTG
61 3D Princo 86 56 Magnetrol
62 3E Smar 87 57 Metso Automation
63 3F Foxboro Eckardt 88 58 Siemens Milltronics PI
64 40 Measurement Technology 89 59 HELIOS
65 41 Applied System Technologies 90 5A Anderson Instrument Company
66 42 Samson 91 5B INOR
67 43 Sparling Instruments 92 5C ROBERTSHAW
68 44 Fireye 93 5D PEPPERL+FUCHS
69 45 Krohne 94 5E ACCUTECH
70 46 Betz 95 5F Flow Measurement
71 47 Druck 96 60 Courdon-Haenni
72 48 SOR 97 61 Knick
73 49 Elcon Instruments 98 62 VEGA
74 4A EMCO 99 63 MTS Systems Corp
75 4B | Termiflex Corporation 100 64 Oval
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Decimal | Hex Manufacturer Decimal Hex Manufacturer
101 65 Masoneilan-Dresser 126 7E Paper Machine Components
102 66 BESTA 127 TF LABOM
103 67 Ohmart 128 80 Danfoss
104 68 Harold Beck and Sons 129 81 Turbo
105 69 rittmeyer instrumentation 130 82 TOKYO KEISO
106 6A | Rossel Messtechnik 131 83 SMC
107 6B WIKA 132 84 Status Instruments
108 6C Bopp & Reuther Heinrichs 133 85 Huakong
109 6D PR Electronics 134 86 Duon System
110 6E | Jordan Controls 135 87 Vortek Instruments, LLC
111 6F Valcom s.r.l. 136 88 AG Croshy
112 70 US ELECTRIC MOTORS 137 89 Action Instruments
113 71 Apparatebau Hundsbach 138 8A Keystone Controls
114 72 Dynisco 139 8B Thermo Electronic Co
115 73 Spriano 140 8C ISE Magtech
116 74 Direct Measurement 141 8D Rueger
117 75 Klay Instruments 142 8E Mettler Toledo
118 76 CiDRA CORP 143 8F Det-Tronics
119 77 MMG AM DTR 144 90 Thermo MeasureTech
120 78 Buerkert Fluid Control Systems 145 91 DeZURIK
121 79 AALIANT Process Mgt 146 92 Phase Dynamics
122 A PONDUS INSTRUMENTS 147 93 WELLTECH SHANGHAI
123 7B | ZAP S.A. Ostrow Wielkopolski 148 94 ENRAF
124 7C GLI 149 95 4tech ASA
125 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 oC 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 A7 Solid AT 192 Co Kongsberg Maritime
168 A8 Meriam Instrument 193 C1 ASA S.p.A.
169 A9 Invensys 194 C2 Hengesbach
170 AA S-Products 195 C3 Lanlian Instruments
171 AB Tyco Valves & Controls 196 C4 Spectrum Controls
172 AC Micro Matic Instrument A/S 197 C5 Kajaani Process Measurements
173 AD J-Tec Associates 198 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 | SEQOJIN INSTECH
203 CB L&J TECHNOLOGIES 24578 6002 | TASI FLOW
204 cC Tecfluid S.A. 24579 6003 | Daihan Control
205 CD Sailsors Instruments 24580 6004 | APM
206 CE Roost 24581 6005 | ORANGE INSTRUMENTS. UK
207 CF KOSO 24582 6006 | BARTEC
208 Do MJIK 24583 6007 | Detcon
209 D1 GE Energy 24584 6008 | MSA
210 D2 BW Technologies 24585 6009 | METROVAL
211 D3 HEINRICHS 24586 600A | Etalon Rus
212 D4 SIC 24587 600B | JOGLER
213 D5 HACH LANGE 24588 600C | KSB
214 D6 Exalon Instruments 24589 600D | Richter CT
215 D7 FAURE HERMAN 24590 600E | NET SAFETY
216 D8 STISr.lL 24591 600F | ECanada
217 D9 Manometr-Kharkiv 24592 6010 | SUPCON
218 DA Dalian-Instruments 24593 6011 | DKK-TOA
219 DB Spextrex 24594 6012 | Dwyer Instruments
220 DC SIPAI Instruments 24595 6013 | FineTek
221 DD Advanced Flow 24596 6014 | Top Worx Inc.
222 DE Rexa. Koso America 24597 6015 | Hoffer Flow Controls
223 EF General Monitors, Inc. 24598 6016 | Dust Networks
224 EO Manufacturer Expansion 24599 6017 | Forbes Marshall
249 F9 Eﬁjﬁg&%g‘m”mcaﬁo” 24600 | 6018 | All Measures, Ltd.
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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 ) o Cubic Feet per 3

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

2 02 I(r(;(jg()as of Mercury InHg 0°C 27 1B | Cubic Feet per Day | ft¥/day
Feet of Water ) o Cubic Meters per 3

3 03 (68 °F) FtH20 68 °F 28 1C Second m3/sec
Millimeters of Water | mmH?20 Cubic Meters per 3

4 04 (68 °F) 68 °F 29 1D Day m3/day
Millimeters of o Imperial Gallons per

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

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

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

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

9 09 Gra”.‘s per Square g/cm? 34 22 | Degrees Rankin °R
Centimeter
Kilograms per 2 . o

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

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

18 12 | Imperial Gallons per | | 1/min 43 2B | Cubic Meters ma
Minute

19 | 13 |CubicMetersper | o 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 (GUaSII)ons per Second gal/sec 47 2F | Inches in

23 17 IE)/Igillon Gallons per MilGal/day 48 30 | Centimeters cm

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

25 19 IE)/Igillon Liters per MilL/day 50 32 | Minutes min

Appendix 3-2




Appendix3. Engineering Units Code

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 M_etnc Tons per MetTon/min
Minute
53 35 | Days day 78 4E | Metric Tons per Hour | MetTon/hr
54 36 | Centistokes centi stokes 79 4F | Metric Tons per Day | MetTon/day
55 37 | Centipoise centi poise 80 50 | Pounds per Second Ib/s
56 38 | Microsiemens uMho 81 51 | Pounds per Minute [b/min
57 39 | Percent % 82 52 | Pounds per Hour Ib/hr
58 3A | Volts Y 83 53 | Pounds per Day Ib/day
59 3B | pH pH 84 54 Short Topns per ShTon/min
Minute
60 3C | Grams g 85 55 | Short Tons per Hour | ShTon/hr
61 3D | Kilograms kg 86 56 | Short Tons per Day ShTon/day
62 3E | Metric Tons MetTon 87 57 | Long Tons per Hour LTon/hr
63 3F | Pounds Ib 88 58 | Long Tons per Day LTon/day
64 40 | Short Tons ShTon 89 59 | Deka Therm Dth
65 41 | Long Ton LTon 90 5A | Specific Gravity Units | SGU
66 42 Milli _Slemens per mSiemen/c 91 58 Grams per Cubic glem®
Centimeter m Centimeter
67 43 M|cr(_) Siemens per uSiemen/c 92 5C Kilograms per Cubic kg/m?
Centimeter m Meter
68 44 | Newton N 93 5D Ej’g)”ds perGallon | 1 /al
69 | 45 | Newton Meter Nm 94 | 5E Eggt”ds per Cubic 1 1
70 46 | Grams per Second gls 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 | 66 |DedreesBaume *BaumHv 127 | 7F | Kilo Watt Kw

Heavy
103 | 67 Eiggr]]:ees Baume *BaumLt 128 | 80 | Kilo Watt Hour KWh
104 68 Degrees API °API 129 81 | Horsepower HP
Percent Solids per o Cubic Feet per 3
105 69 Weight DoSol/wt 130 82 Hour ft3/hr
106 6A Percent Solids per %Solvol 131 83 Cgb|c Meters per m3/min
Volume Minute
Barrels per Second
107 6B | Degrees Balling °Ball 132 84 | (1 barrel =42 US bbl/s
gallons)
Barrels per Minute
108 6C | Proof per Volume proofivol 133 85 | (1 barrel =42 US bbl/min
gallons)
Barrels per Hour (1
109 6D | Proof per Mass proof/mass 134 86 | barrel =42 US bbl/hr
gallons)
Barrels per Day (1
110 6E | Bushels bush 135 87 | barrel =42 US bbl/day
gallons)
111 6F | Cubic Yards yd3 136 88 ﬁjasll)ons per Hour gal/hr
. Imperial Gallons
3
112 70 | Cubic Feet ft 137 89 per Second ImpGalls
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 l\H/lsS? Calories per MCal/h
116 74 | Feet per Minute ft/min 141 | 8D L"ggf‘ Joule per MJ/h
117 75 Degrees per Second | °/s 142 8E B”F'Sh Thermal BTU/h
Unit per Hour
118 76 | Revolutions per revis 143 | 8F | Degrees °
Second
119 77 | Revolutions per rpm 144 | 90 | Radian rad
Minute
120 78 | Meters per Hour m/hr 145 91 I(gghﬁ; of Water InH20 60°F
Normal Cubic Meters Microarams per
121 79 | per Hour "MKS mé/hr 146 | 92 | o grams p ug/L
System"
Normal Liters per Micrograms per 3
122 A Hour "MKS System" L/hr 147 93 Cubic Meter ug/m
Standard Cubic Feet Percent
123 7B | per Minute "US ft3/min 148 94 . %consistency
" Consistency
System
124 7C Liquid Barref (= 31.5 bblLiq 149 95 | Volume Percent volume %
US gallons)
125 7D | Ounce ounce 150 96 Percent Steam %StmQual

Quality
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Decimal | Hex Description Symbol Decimal | Hex Description Symbol
151 97 | Feet-Inch-1/16ths Ftin16 235 EB | gallons per day usg/d
152 | gg | CubicFeetper /1o 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)
L - mmH20
155 | 9B | Microliters per Liter m'CrOL"terS/ 239 | EF ”l'ngtegg gfo";ater (4°C or
a (39.2°F) 39.2 °F)
156 9C | percent plato % plato
ercent lower % lower
157 o |P : explosion
explosion level
level
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 ”OV!’“a'
cubic m
163 A3 | normal liter normal L
164 A4 | standard cubic feet norr_nal
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.

= 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 1/0O module and connected to various voltage/current I/O

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

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

output signal so to transmit to the output channel.

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

current signal proportionately to the digital value.

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

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

analog-converted value.

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

m LSB (Least Significant Bit): It means the minimum valid bit. Even though it means the lowest-level bit in

digital code, in this instruction, it is used as the smallest unit that can be distinguished by A/D converter.

m Transmitter: A circuit to receive analog signals or data and convert them to forms that can be transmitted

via media (transmission).

m Linearity error: analog I/O is related between continuous voltage/current value and digital value, whose
agreeable I/O value is defined as a line within a distance of the min. 1LSB of voltage/current. 1/O linearity
error is regarded as the declination between the agreeable-converted value and the actual-converted value

on the graph.
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Actual-converted value

Zz \ 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.

m Output accuracy: displayed with the difference between the actual analog output voltage/current
value and the agreeable-converted value on the conversion graph for the full scale, with Offset, Gain

and Drift error factors included as well as normal temperature (25°C) and available temperature range

displayed respectively.

m HART: HART stands for Highway Addressable Remote Transducer. HART field communication
protocol is a standard commonly used in the world and it is also an open communication technology

for smart process measurement. HART is a registered trademark of HART Communication Foundation.
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= HART Communication Foundation(HCF): HART Communication Foundation is an independent non-
profit organization to support application of HART technology throughout the world. Established in
1993, this organization manages HART protocol as its technical owners. Major measurement
manufacturers and users in the world support this foundation. Membership is open to any person who

is interested in HART technology.

m Universal Commands: Commands that allow the user to access essential and useful information for
operating general plants such as measuring machine’s manufacturer, model, tag, serial number, descriptor,

range limit, process variable. All of HART devices need to realize universal commands.

m Common Practice Commands: Commands to provide access to functions that can be performed on many

HART devices. All of HART devices do not provide all of common practice commands.

m Device specific commands: Command to provide access to functions that can be performed only on

specific HART devices.

m Monodrop: Only one field device is communicated while connected with only one transmission medium.
Field device’s HART Address is fixed to 0.

= 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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Appendix5. Dimensions

(1) Dimensions of 2MLF-
DC4H

—

XGF-DC4H
RUN
ALM

23

90+0.1

s

98-82

(Unit : mm)
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