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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.

@ © 0 &

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 VVpeak, or

/\ WARNING, Risk of electrical shock: Potential shock hazard where
i 60 VDC may be accessible.

R230 Analog Input Module 2MLF-AC4H User's Guide 5
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Symbol Definitions

Symbol Definition

ESD HAZARD: Danger of an electro-static discharge to which
equipment may be sensitive. Observe precautions for handling
electrostatic sensitive devices.

Protective Earth (PE) terminal: Provided for connection of the
protective earth (green or green/yellow) supply system conductor.

Functional earth terminal: Used for non-safety purposes such as
noise immunity improvement. NOTE: This connection shall be
bonded to Protective Earth at the source of supply in accordance
with national local electrical code requirements.

D P e

Earth Ground: Functional earth connection. NOTE: This
connection shall be bonded to Protective Earth at the source of
supply in accordance with national and local electrical code
requirements.

In

Chassis Ground: Identifies a connection to the chassis or frame of
the equipment shall be bonded to Protective Earth at the source of
supply in accordance with national and local electrical code
requirements.

2
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Chapter 1 Introduction

Chapter 1 Introduction

This instruction describes the dimension, handling and programming methods of HART analog input
module (2MLF-AC4H) that can be used by combining with 2MLK/I/R PLC Series CPU module.
Hereinafter, 2MLF-ACA4H is referred to HART analog input module.

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

| 1.1 Characteristics

(1)

)

(3)

(4)

(5)

(6)

It supports HART protocol

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

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

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

Operation parameters setting / monitoring

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

Various formats of digital output data provided

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

® Signed Value: -32000 ~ 32000

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

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

1-1



Chapter 2 Specifications

Chapter 2 Specifications

2.1 General Specifications

General specifications of 2MLK/I/R series are as specified in Table 2.1.

[Table 2.1] General Specifications

No. Item Specifications Related standards
1 | Operating 0C~+65C -
temp.
2 | Storage temp. -25C~+75T -
Operating 5~95%RH (Non-condensin .
3 humidity oRH ( 9
Storage 5~95%RH (Non-condensin .
4 humidity ORH ( 9
For discontinuous vibration -
Frequency Acceleration Amplitude Number
5<f< 8.4 Hz - 3.5mm
o 8.4sf<1501z | 9.8m/s (1G) -
5 Vibration - —
For continuous vibration Each 10 times in X,Y,Z IEC61131-2
Frequency Acceleration Amplitude directions
5<f< 8.4 Hz - 1.75mm
8.4<f<150 Mz | 4.9m/s (0.5G) -
* Max. impact acceleration: 147 n§(15G)
L . LT
6 Shocks X Authorized tlmg. 11 ms IEC61131-2
Pulse wave : Sign half-wave pulse
(Each 3 times in X,Y,Z directions)
. . AC: 1,500V
Square wave impulse noise DC: +900V ML standard
Electrostatic discharging Voltag_e : 4kV_ IEC61131-2
(contact discharging) IEC61000-4-2
7 Noise Radiated electromagnetic _ IEC61131-2,
field noise 80 ~ 1000MHz, 10 V/m IEC61000-4-3
Fast Class | Power Digital/Analog I/O,
Transient module communication interface IEC61131-2
/burst IEC61000-4-4
noise  |Voltage| 2kV 1kv
8 Amt_)l_ent Free from corrosive gasses and excessive dust -
conditions
Operating )
9 height Up to 2000m
10 Zollutlon Less than equal to 2 -
egree
11 Cooling Air-cooling -
(1) IEC (International Electrotechnical Commission):
An international nongovernmental organization which promotes internationally cooperated standardization in
electric/electronic fields publishes international standards and manages applicable estimation system related with.
(2) Pollution level:
An index indicating pollution level of the operating environment which decides insulation performance of the
devices. For instance, Pollution level 2 indicates the state generally that only non-conductive pollution occurs.
However, this state contains temporary conduction due to dew produced.
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2.2 Performance Specifications

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

Item Specifications
No. of Channels 4 channels
Anal DC4 ~ 20 mA
_ Analog DC O ~ 20 mA
input range

(Input Resistance: 250 Q)

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

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

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

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

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

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

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

(4) HART communication is available when input rage set to 4~20 mA.
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Chapter 2 Specifications

2.3 Part names and Functions

Respective designations of the parts are as described below.

——
2MLF-AC4H

RUN ¢————— @
@ — L » AM

P 7

No. Description
RUN LED
» Display the operation status of 2MLF-AC4H
® On: In normal operation

Flickering: Error occurs (Refer to 9.1 for more details)
Off: DC 5V disconnected or 2MLF-AC4H module error

ALM LED

@ » Display the alarm status of 2MLF-AC4H
Flickering: Alarm detected(Process alarm, rate of change alarm set by
SoftMaster) OFF: In normal operation

Terminal

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

2.4 Basic Characteristics of HART Analog Module

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

(1) Advantage and Purpose of HART Communication

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

(b) Additional measurement information through digital communication

(c) Low power consumption

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

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

(2) HART Communication Composition

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

Analog 4~20mA

—

SoftMaster Parameter HART Transmitter

Analog 4~20mA |

T

i v

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.

2MLF-AC4H 2MLF-DC4H

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

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

WA

> ‘ "‘—f:{- [‘\\
05 mA-q----- -,--U.___\l__ \
1200 Hz!2200 Hz! '
20 mA — b 0" )
Analog
signal

K
4 mA

C: Command(K)
R:Response(A)

Time
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Chapter 2 Specifications

(2) Kind and Configuration of HART Commands

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

specified data format. Each manufacturer can define it if needed.

[Table 2.3] HART Commands

Command

Description

Universal

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

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

[Table 2.4] Commands supported on HART analog input module

Command Function
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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Chapter 2 Specifications

2.5 Characteristics of A/D Conversion

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

2MLF-AC4H with 4 input channels are used for current inputs, where Offset/Gain can not be adjusted
by user. Current input range can be set for respective channels through user program (Refer to the

Chapter) or I/0O parameter setting with SoftMaster programming tool.
Digitalized output formats are specified in three types as below;

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

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

2MLF-AC4H (HART, 4-CH)

2MLF-AC4H (HART, 4-CH)
Parameter CHo | cH1 | cH2 | cH3 |
[] Cchannel status Disahle Disahle Disahble Disahle
[] Input range 4~20mA  [4~20mA |  4~20mA 4~20mA
Output type -32000~32000] -32000~32000 -32000~32000
[[] Average processing Sampling  [[0~20mA ling Sampling
Average value 0 0 Input range selection
[] Process alarm Disahle Disable — Disanie . Uisanle
Process alarm H.H. limit 0 0 0 0
Process alarm H. limit 0 0 0 0
Process alarm L. limit 0 0 0 0
Process alarm L.L. limit 0 0 0 0
[] Rate of change alarm Disahle Disahle Disahble Disable
Rate of change alarm perio 100 100 100 100
Rate of change H. limit 0 0 0 0
Rate of change L. limit 0 0 0 0
[] HART Disable Disable Disable Disable
I 0K I [ Cancel ]
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ZMLF-AC4H (HART, 4-CH)

2ZMLF-AC4H [HART, 4-CH)

Parameter CHD CH1 CHZ CH3 |
b{uannel status Enahle Enahle Enahle Enahle
nput range 0~20maA, 0~20ma 0-~20m#A 0~20maA
thfpe -32000-32000: -32000~-32000 §-32000~32C0 » | -32000-~32000
F] Averad‘h\ \Q,Qessing Sampling Sampling 8 Sampling
Aupracd, e 0 1] 0-~2000 0
(] Pre I cheu::l-ced_, the whole e Disahle 0~10000 Disable
channel will be set
FProcess s 1] n.
LORnlnentl, Output range selection
Process alarm H. limit 0 1] .
— =Signed Value
Process alarm L. lirmit 0 1] Precise Value
Frocess alarm L.L. limit ] 1] Percentile Value
[ ] Rate of change alarm Disahle Disahle Disable Disahle
Fate of change alarm perio 100 100 100 100
Rate of change H. limit ] 1] 1] ]
Fate of change L. limit 0 1] 1] 0
[] HART Disable Disable Disahle Disahble

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

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

— Gain &*

e« Available range S ——
T

120 3IVET

10000 32000

7500 16000

Digitalized | . 9
Value

2500 =16000

o 32000

120 32788
Anak)g DC 4 - 20 mé
input DC O~ 20 s

1. When Analog Input Module is released from the factory, Offset/Gain value is as adjusted for
respective analog input ranges, which is unavailable for user to change.

2. Offset Value: Analog input value where digitalized value is -32,000.

3. Gain Value: Analog input value where digitalized value is 32,000.
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2.5.31/0 Characteristics of 2MLF-AC4H

2MLF-AC4H is a HART analog input module exclusively used for 4-channel current input and
HART communication, where Offset/Gain can not be adjusted by user. Current input range can
be set through user program or [I/O parameter] for respective channels. Output formats of digital data
are as specified below;

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

(1) Ifthe range is DC 4 ~ 20 mA
» On the SoftMaster menu [I/O Parameters Setting], set [Input range] to “4 ~ 20 mA”.

ZMLF-AC4H (HART, 4-CH)

2MLF-AC4H [HART. 4-CH)
Parameter CHO |  CH1 CH2 CH3 |
[] channel status Dizahle V| Digahle Disahla Dizahle
] Input range I 4-20mA 4~20mA 4-20mA 4-20mA
Output type -32000~32000 -32000~32000° -32000~32000  -32000-32000
[] Average processing Sampling Sampling Sampling Sampling
Awerage walue 1] 0 0 ]
[] Process alarm Dizahle Dizahle Disahle Dizahle
Process alarm H.H. limit a 1] 1] 0
Process alarm H. limit a 1] 1] 0
Process alarm L. lirmit 1} a a 0
Process alarm L.L. limit 1] 0 0 0
[] Rate of change alarm Dizahle Dizahle Disahle Dizahle
Rate of change alarm perio 100 100 100 100
Rate of change H. limit I} 0 0 0
Rate of change L. limit I} i] i] 0
] HART Cisahle Cisable Disable Cisahle
[ [1]4 l [ Cancel
10120 20192 32092
10000 20000 32000 7 z
7/
V4
7/
7/
7500 | 16000 | 16000 5 Z
o 7/
@ s
o Vs
py '
(@]
c 5000 12000 0
= 4
=4 4
7/
= ’
=3 7/
© 2500 8000 -16000
7/
7/
4
4
7/
0 4000 -32000
-120 3808 | -32002 —r
4mA 8mA 12mA 16 mA 20mA

Analog Input Value (Current)
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» Digital output value for current input characteristics is as specified below.
(Resolution (based on 1/64000): 250 nA)

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

(2) Ifthe range is DC 0 ~ 20 mA

P On the SoftMaster menu [I/O Parameters Setting], set [Input range] to “0 ~ 20 mA”.
2MLF-AC4H (HART, 4-CH)

2MLF-AC4H [HART, 4-CH)

2

Parameter cHo | cH1 | cHz | cHz |
[] channel status Disahle Disable Disable Disable
Input range 0-~20maA v| Q~20mms 0~20rms 0-~20ma I
Output type -32000~32000 -32000~32000 -32000~32000: -32000~32000
[] Average pracessing Sampling Sampling Sampling Sampling
Avarage value 1] 0 0 1]
[] Process alarm Disahle Disable Disable Disahle
Frocess alarm H.H. limit a0 0 1] a0
Frocess alarm H. limit a 0 0 a
Process alarm L. limit a 0 1] a
Frocess alarm L.L. limit a0 0 1] a0
[1 Rate of change alarm Disahle Disable Disable Disahle
Rate of change alarm perio 100 100 100 100
Rate of change H. limit ] 1] i ]
Rate of chanage L. limit I} i i} I}
] HART Disahle Disable Disable Disable
[ 1] ] [ Cancel
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10120 20240 32767
10000 20000 32000
7500 15000 16000
)
Q
=
=
O 5000 10000 0
c
=
©
c
=5
<
o
= 2500 5000 -16000
@
0 0 -32000
-120 -240 -32768

0 mA 5 mA 10 mA 15 mA 20 mA
Analog Input Value (Current)

» Digital output value for current input characteristics is as specified below.
(Resolution (based on 1/64000): 312.5 nA)

Digital Analog input current (mA)
Output range -0.24 0 5 10 15 20 20.24
Signed value -32768 | -32000 | -16000 0 16000 | 32000 | 32767

(-32768 ~ 32767)

Precise value
(-240 ~ 20240)

-240 0 5000 10000 15000 20000 20240

Percentile value
(-120 ~ 10120)

-120 0 2500 5000 7500 10000 10120

(1) If analog input value exceeding digital output range is input, the digital output value will be kept to be
the max. or the min. value applicable to the output range specified. For example, if the digital output
range is set to unsigned value (-32,768 ~ 32,767) and the digital output value exceeding 32,767 or
analog value exceeding —32,768 is input, the digital output value will be fixed as 32,767 or —32,768.

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

(3) Offset/Gain setting for 2MLF-AC4H module shall not be performed by user.

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

The accuracy of digital output value is not changed even when input range is changed.
Fig. 2.1 shows the changing range of the accuracy at ambient temperature of 25°C with analog input

range of 4 ~ 20 MA selected and the digitalized outputs of signed value.

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

+0.25%.

Digitalized

output
value

12mA

Analog input voltage

[Fig. 2.1] Accuracy

20mA
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2.6 Functions of Analog Input Module

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

[Table 2.3] List of Functions

Function ltem

Details

Enabling the Channels

Enables the specified channels to execute A/D conversion.

Selecting the range of input

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

Selecting the output data

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

A/D conversion methods

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

(d) Weighted average processing
Used to delay the sudden change of input value.

Alarm processing

Process alarm and change rate alarm processing are available.

Detecting the disconnection of
input signal

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

2.6.1. Sampling processing

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

Processing time = Maximum of 100ms per module

2.6.2. Average processing

This processing is used to execute A/D conversion with specified count or time and to save the
average of the accumulated sum on memory. Average processing option and time/count value can be

defined through user program or I/O parameters setting for respective channels.

(1) What is the average processing used for
This process is used to reduce the influence caused by abnormal analog input signal such as noise.

(2) Kinds of average processing

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

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

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

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

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

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

(b) Count average processing

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

B. Process time = setting count x 100ms

Ex.) Average processing count time is 50.

Processing time = 50 x 100ms = 5,000ms
*1: If setting value of count average is not specified within 2 ~ 50, RUN LED blinks at an

interval of 1 second. In order to set RUN LED to On state, set the setting value within
the range and then change PLC CPU from STOP to RUN mode.
Be sure to use request flag of error clear (UXY.11.0) to clear the error during RUN..

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

(c) Moving average processing

A. Setting range: 2 ~ 100(times)

B. This process outputs the newest average value in every sampling at the designated count
times. The Fig 2.2 shows the Moving average processing with 4 count times.
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Output value
32000
8 9
i 5 - - 10 1 -
. 2. : i 5. . - - - .
O ) - " -
v
Output1
Output2
Output3
-32000 :
Time(ms)

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

[Fig. 2.2] Average processing

(d) Weighted average processing

A. Setting range: 1 ~ 99(%)

FlInN]=(1-a)xA[n+axF[n-1]

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

F[n-1]: Former Weighted average output

a: Weighted average constant (0.01 ~ 0.99)

*1: If setting value of count average is not specified within 1 ~ 99, RUN LED blinks at an
interval of 1 second. In order to set RUN LED to On status, reset the setting value of
frequency average within 2 ~ 500 and then convert PLC CPU from STOP to RUN.

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

*2: If any error occurs in setting the value, the default value 1 will be saved.

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

o Outputs of Weighted average | )
0 scan 1 scan 2 scan 3 scan
J0.01 0 9,900 9,999 9,999 | Weighted 1% to former value
2 & 0 5,000 7,500 8,750 Weighted 50% to former value
$0.99 0 100 199 297 Weighted 99% to former value
*1) Outputs 10,000 after about 4 scans

*2) Outputs 10,000 after about 21 scans

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

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

(1) Process Alarm
When the digital value becomes greater than process alarm HH limit value, or less than LL limit

value, the alarm flag turns on and the alarm LED on the front of the module flickers.
When the digital output value becomes less than process alarm H limit value, or greater than L limit

value, the alarms are cleared.

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

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

(&) Setting rate of the sampling period: 100 ~ 5,000(ms)
If ‘1000’ is set for the period, the input data is sampled and compared every 1 second.
(b) Setting range of change rate limit: -32768 ~ 32767(-3276.8%/s ~ 3276.7%!/s)
(c) Calculation of the criterion
The criterion of change rate alarm
= High limit or Low limit of change rate alarm X 0.001 X 64000 X Detection period + 1000

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2.5.4 Detection of input disconnection

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

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

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

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

BIT Description
0 Normal operation
1 Disconnection

(3) Operation of the detection status
Each bit is set to ‘1’ when detecting disconnection, and returned to ‘0’ when detecting connection.
The status bits can be used in a user program for detecting the disconnection.
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(4) Program example (non-IEC, 2MLK)
As for the module mounted on base 0, slot 1,
If disconnection is detected, the channel number is stored in each ‘P’ area.

Koe0Ee UOD.86.F K 00080
—/| { ¥ g —
8 _88_RDY
KBE882  KBe8e1
| 11 HOU uoe.02  Moooo ||
I 10 1
80 _CHO_
3 DATA
uge.10.0
| HOU g P0000 ||
I 1
_80_CHE_
10D

Uee.10.1

I | mou 1 Pooo1 ||

88 _CH1_
10D

U0e.10.2

I | Hou 2 P00o2 ||

88_CH2_
0D

Uee.10.3

I | Hov 3 Pooo3 ||

_00_CH3_
0D

END

24
Note. U01.10.n(n=0,1,2,3) : CHn_IDD (HART Analog input Mode : Channel disconnection Flag)

(5) Program example (IEC61131-3, 2MLR and 2MLI)
As for the module mounted on base 1, slot O,
If disconnection is detected, the channel number is stored in each ‘%M’ area.

L7
%RXZ  ZRX1 HMOUE
Ery 11 EN ENO
&2 U .0.51y g ZMw100
_e100_CH PUBGL
8 _DATA
&8 2U%1.0.1
60 MOUE
— EN ENOf
|e100_ct
8_IDD
L4
9 JiN put} %O
i5
&z 2U%1.0.1
61 HMOUE
— | EN ENO
|e100_ct
1_IDD
L7
1 LN ourt %M
&5 2U%1.0.1
62 MOUE
— EN ENOf
|e100_ct
2_IDD
T3
2 N ouTf W2
L18
a7 2U%1.0.1
63 HMOUE
L EN ENO
_8100_CH
3_IDD
12
3 N outl %Mw3
13
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Chapter 3 Installation and Wiring

3.1 Installation

3.1.1 Installation environment

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

(1) Environmental conditions
- To be installed on the control panel waterproof and dustproof.
- No continuous impact or vibration shall be expected.
- Not to be exposed to direct sunlight.

- No dew shall be caused by rapid temperature change.
- Ambient temperature shall be kept 0-65°C.

(2) Installation work
- Do not leave wiring waste inside the PLC after wiring or drilling screw holes.
- To be installed on a good location to work on.
- Don'’t let it be installed on the same panel as the high-voltage device.
- Let it be kept at least 50 mm 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-AC4H module are as described below from the opening to the
installation.

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

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

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

(4) Don’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/O module terminal block screw (M3 screw) 42 ~ 58 N-cm
I/O module terminal block fixed screw (M3 screw) 66 ~ 89 N-cm

- HART analog input 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) Don’t let AC power line near to 2MLF-AC4H Module’s external input sign line. With an enough
distance kept away in between, it will be free from surge or inductive noise.
(2) Cable shall be selected in due consideration of ambient temperature and allowable current, whose

size is not less than the max. cable standard of AWG22 (0.3 m),

(3) Don't let the cable too close to hot device and material or in direct contact with oil for long, which will

cause damage or abnormal operation due to short-circuit.

(4) Check the polarity when wiring the terminal.
(5) Wiring with high-voltage line or power line may produce inductive hindrance causing abnormal

operation or defect.

3.2.2 Wiring examples

DC
Power

supply

Channel| Input Terminal no.

CHO * 1
- 2

CH1 * 3
- 4

CH2 * >
- 6

CH3 * ’
- 8

NC 9

NC 10

NC 11

NC 12

) NC 13
NC 14

NC 15

NC 16

NC 17

NC 18

2-Wire Transmitter
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(1) Wiring example of 2-wire sensor/transmitter

- CHO
I 2-Wire N N ¥
DC1 —l— Transmitter Y v,
] [ \6—/1 . 7
+ 2-WITE ﬁc,
DC2_[| Transmitter ] [

T | \ﬁj

I 4-wire
DC1 T__| Transmitter

+ IWire
Dc2_L_| Transmitter

-

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

Notes

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

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

(3) 2MLF-AC4H module does not provide power for the input device. Use an external power
supplier.

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

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

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

(1) HART communication is available up to 1 km, But, if a transmitter presents the max communication
distance, apply the shorter distance among the transmitter's communication distance and 1 km,
(2) The max communication distance may vary according to the cable capacitance and resistance. To
ensure the max communication distance, check the cable’s capacitance and length.
(3) Example of cable selection to secure communication distance
(a) If the cable capacitance is less than 90pF and the cable resistance is less than 0.09Q, the
distance available for communication will be 1 km,
(b) If the cable capacitance is less than 60pF and cable resistance is less than 0.18Q, the distance
available for communication will be 1 km,

(c) If the cable capacitance is less than 210pF and cable resistance is less than 0.12Q, the distance
available for communication will be 600m.

Resistance (Q/m)

0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.24
Cable 1,200 100 m 100 m 100 m 100 m 100 m 100 m 100 m 100 m
Capacitance 750 100 m 100 m 100 m 100 m 100 m 100 m 100 m 100 m
(PF/m) 450 300 m 300 m 300 m 300 m 300 m 300 m 300 m 300 m

300 600 m 300m 300m 300m 300 m 300m 300m 300m

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

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 | 1,000 m | 1,000 m 900 m 900 m
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Chapter 4 Operation Procedures and Monitoring

4.1 Operation Procedures

The processingforthe operationisasshowninFig. 4.1

S

A

Install A/D conversion module on the slot

A

Connect A/D conversion module with the
external device

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

YES
v

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

A

Prepare PLC program <

A

SR

[Fig. 4.1] Procedures for the operation
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4.2 Setting the Operation Parameters

There are two ways of setting the operation parameters.

One is to set in the [I/O Parameters] of the SoftMaster, the other is to set in a user program with
the internal memory of the module.(Refer to the Chapter 5 for the setting in a program)

4.2.1 Parameters for the 2MLF-AC4H module
Setting items for the module are as described below in the table 4.1.

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

Item

Details

[I/O parameters]

1)

)

Specify the following items necessary for the module operation.

- Channel status: Enable/Disable each channel to operate

- Input range: Setting ranges of input voltage/current

- Output type: Setting the type of digitalized value

- Average processing: Selecting the method of average processing

- Average value setting

- Process alarm: Enable/disable the alarm processing

- Process alarm HH, H, L and LL limit setting

- Rate of change alarm: Enable/disable the alarm processing

- Rate of change alarm percentile, H and L limit

- HART: Enable/Disable the HART communication.

The data set above can be downloaded at any time regardless of the

status of the CPU(Run or Stop)

4.2.2 The procedure of setting parameters with SoftMaster

(1) Open SoftMaster to create a project. (Refer to User Guide for SoftMaster for more details)

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

Project - 0 X

4 % DemoHaRT _2MLEK
4- % Metwark Configuration
i Unspecified Metwork
& Systemn Variable
a- [ NewPLC{2MLK-CPUH)-Offline
¥4 Variables/Comments
a- [ Parameter
Basic Parameter
& /0 Parameter
a Scan Program
MNewPFrogram
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(3) On the ‘I/O parameters setting’ screen, click the slot number on which the 2MLF-AC4H module is
installed and select 2MLF-AC4H, then double click it.

-3 Base 01 : Default ~ Apply || Current Consumption

- Base 02 : Default
_____ zz Slot 00 : Default Slot Module Description Input Filter Emergency Outpu| Alloca

. 4. b
_____ z ::E: g-2 gs_jﬁ:z 1 @ Digital Module List
..... o Slot 03 : Default 2 B ﬂ Special Module List
s ) B @ Analog Input Module
----- o Slot 04 : Default - i B 2MLF-AVBA (A/D Voltage Input Type(8 Channels))
----- ez Slot 05 : Default Bl 2MLF-ACBA (A/D Curent Input Type(8 Channels))
----- = Slot 06 : Default 2 Bl 2MLF-AD4S (solatedtype analog Input Type(d Channels))
..... =z Slot 07 - Default & @ 2MLF-ADBA (A/D Voltage/Cument Input Type(8 Channels))
..... = Slot 08 : Default 7 @ 2ZMLF-AD16A (A/D Vohagef(:urrerrt Input Type(16 Channels))
..... = cotoo - pefaut ] BB
_____ = Slot 10 - Default 5 &8 Analog Output Module
lot 11 - Default 10 [ ﬁ High Speed Counter Madule
@gg Sgg . D-" Elsu v 11 [ @ Positioning Module
(ﬂ" ase Us - Detau = -5 Mation Madule
[ @ Temp. Measuring Madule
o eaces [ - SOE Modie
-5 DataLog Module
< Ej—--@ Communication Module List 5

(4) After selecting the module, click [Details]

2MLF-AC4AH (HART, 4-CH) ? =
IMLF-ACHH (HART, 4-CH)
Parameter CHDO CHA1 CH2 CH 3
[] Dperation Channel Enable w Dizable Dizable Dizable
[] Input Fange Setting 4~ 20mé, 47~ 20mé, 4~ 20méA, 47 20md,
Dutput D ata Type -32000~ 32000 -32000~32000 -32000~ 32000 -32000~ 32000
[] &wverage Method Sampling Sampling Sampling Sampling
Average Value 0 0 I 1]
[] Process &lam Dizable Dizable Dizable Dizable
Process Alarmn H.H. Lirnit 1] 1] a 1]
Process Alarm H. Lirnit 1] 1] a 1]
Process Alarm L. Lirnit 1] 1] a 1]
Process &larm L.L. Lirnit 1] 1] a 1]
[] Rate of Change &larm Dizable Dizable Dizable Dizable
R ate of Change Alarm per 100 100 100 100
Rate of Chanage H. Limnit 0 0 1] 1]
Rate of Change L. Limit I} I} 1] 1]
[] HaRT Dizahle Dizahle Dizahle Dizable
Cance
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(5) Setthe individual parameters.

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

Parameter

[N Channel status

[ eange

Outptr:

ZH O
Enable w

‘Enable

Ii Click here

CH3

427 4-~20mA

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

(b) Input range: Select the range of analog input.

[] Input range

Qutput trpe

[] Awerage processing

4-20m#a, » 4-20mA 4-20mA
| -22000~32000 -32000-~32000° -32000-~32000

Sampling Sampling

Disahble
4~20maA

-EEIEIEI~32EIEIEI -32000--32000¢ -32000-~32000

4-20mA

Sampling
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(c) Output type: Select the type of converted digital value.

Output type -32000~320 » [ -32000~32000: -32000~32000 -32000~32000
[] Average processing  [-22000~22000 Sampling Sampling Sampling
Average value ] ] N
[] Pracess alarm 0-~10000 Disable Disable Disable
(d) Average processing: Select the method of the average processing.
[] Average processing | Time-Avr w Sampling Sampling Sampling
Average value 0 0 0
] Process alarm Tirne-Auwr Disahle Disahle Dizahle
Process alarm H.H. limit |- 2unt-A 0 I I
— hdaving- At
Process alarm H. limit YWeightad-Aur 1] 1] 1]
(e) Average Value: Set number within the range shown below.
Awerage valle 200 | 0 0 0
[] Process alarm Disahle Disable Disable Disahle
Process alarm H.H. limit 1] 1] 0 0
FProcess alarm H. limit n N n n
Frocess alarm L. limit n N n n
Process alarm L.L. limit n N n n
[] Rate of change alarm Disahle Disable Disable Disahle
Rate of change alarm perio 100 100 100 100
Fate of chanoe H. limit I} 0 1] 1]
Fate of chanoge L. lirmit I} 0 1] 1]
[ ] HART Disahle Disahble Disahle Disahle
—
\ET”EEEID/\ | ok | [ Cancel
[Setting range of the average processing]
Average processing | Setting range
Time average 200 ~ 5000(ms)
Count average 2~50
Moving average 2~100
Weighted average 1~ 99(%)
f) Process alarm: Set Enable or Disable for Process alarm.
[] Pracess alarm Disahle W Disahle Disahle Disable
Frocess alarm H.H. limit N n n
Process alarm H. limit N n n
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(g9) Process alarm limits: Set each criterion for limit within the range shown below.
Process alarm H.H. limit N n n N
Process alarm H. limit 1] 0 0 1]
Process alarm L. limit N n n N
Pracess alarm L.L. limit N n n N
[ ] Rate of change alarm Disable Disable Disahble Dizable
Fate of change alarm perio 100 100 100 100
Rate of change H. limit ] 1] 1] ]
Rate of change L. limit 0 1] 1] 0
[] HART Disable Disable Disahle Disahble
1 -3??5;32:5?\/ | ok | [ Cancel
N — -
h) Rate of change alarm: Set Enable or disable alarm for the change rate.
[] Rate of change alarm | Disable W Dizahle Dizahle Dizahle
Rate of change alarm perio 100 100 100
Rate of change H. limit  EEEELE 0 0 0

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

Fate of change alarm perio 100 100 100 100
Rate of change H. limit 1] ] 1] N
Fate of change L. limit 0 0 1] I}

] HART Disahle Disahle Disable Disahle
P S
100~5000Y | ok | [ Cancel
N

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

[] HART | Disable w Disahble Disahle Disable

‘Enahle

[ ak. ] [ Cancel
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4.3 Functions of Monitoring Special Module

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

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

Iltem

(1) Monitor/Test
After connecting SoftMaster with the PLC, select

[Special Module Monitoring] in the [Monitor] menu.

The 2MLF-AD4S module can be monitored and tested.

When testing the module, the CPU should be stopped.

[Special Module | (2) Monitoring the max./min. value

Monitoring] The max./min. value of the channel can be monitored during Run.

However, when [Monitoring/Test] screen is closed, the max./min.
value will not be saved.

(3) The parameters specified for the test in the [Special Module
Monitor] screen are not saved in the [I/O parameter] when

closing the screen.

The screen may not be normally displayed due to insufficient system resource. In such a case, close the screen
and finish other applications in order to restart SoftMaster.
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4.4 Precautions

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

SoftMaster.

Special Module Monitor

2MLF-AC4H (HART, 4-CH)

?X

[Tr—

Not saved in [I/O parameters].

ltemn MaxMinvalue | Curentvalue |
CHO A/D value -3276817-32768 -32768
CH1 AID value 0/0 0
CH2 AID value 0/0 0
CH3 AD value 0/0 0
CHO Primary Variable 0.000000e+000
CH1 Primary Variable 0.000000e+000
CH2 Primary Variable 0.000000e+000
CH3 Primary Variable 0.000000e+000
HART Information [ HART Information |
ltemn Seftingvalue | CyfEniogjue |
Channel CHO
Channel status Enable Enable
Input range 4~20mA 4~20mA
Output type -32000~32000 -32000~32000
Average processing Sampling Sampling
Average value 0 0
Process alarm Disable Disable
Process alarm H.H. limit 0 0
Process alarm H. limit 0 0
Process alarm L. limit 0
Process alarm L.L. limit 0
Rate of change alarm Disahble
Rate of change alarm peri 100
Rate of change H. limit 0
Rate of change L. limit 0
HART Disable
@esel max/min value | [ Stop Monitoring J [ Test ]
Close

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

4.5.1 Start with [Special Module Monitoring]

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

|Mnnitur| Debug Tools Window Hel;
m Start Monitoring

¥ Pausing Conditions,.,

Systern Manitaring

Device Monitoring

@, Special Module Monitoring
{4 Trend Monitoring

|£¢ PID Manitoring

B S0E Monitoring

[ Custom Events
E4 Data Traces

4.5.2 How to use [Special Module Monitoring]

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

special Module List m

Baze Slot b odule

[iBase 0 [ill Sot0 | OMLF ACAHHART.4CH |

Madule Irdo. H Monitor |

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

4-9



Chapter 4 Operation Procedures and Monitoring

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

Special Module Infermation E|E|

m] Digplayz the informations of special module.

ftem Information |
Module Mame 2MLF -ACAH (HART, 4-CH)
05 Ver Year. 1.0
05 Update Date 2012-7-23
Module Status MHormal.

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

(3) In order to monitor the special module, click [Monitor] after selecting the module in the Special
Module List screen (Fig. 5.1). Then [Special Module Monitoring] screen as Fig. 5.3, will be
displayed.
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2MLF-ACAH [HART. 4-CH)
[tem Mziin value | Currentvalue |
CHO AD value
CHT AD value
CH2 AD value
CH3 AD value
CHO Primary Yariahle
CH1 Primary Variable
CHZ FPrimary Wariable
CH3 Primary Yariahle
HART Infarmation [ HART Information |
tem Setting value | Currentvalue |
Channel CH D ol
Channel status Dizahle
Input ranoge 4~20mA
Cutput type -32000-~-32000
AvBrage processing Sampling
Average value ]
Frocess alarm Dizahle
Process alarm H.H. limit N
Process alarm H. limit N
Process alarm L. limit N
FProcess alarm L.L. limit N
Rate of change alarm Disahle
Rate of change alarm peri 100
Rate of change H. limit ]
Fate of change L. limit 0
HART Dizable
Beszet mas/min value ] [ Start Monitaoring ] [ Test ]
[ Clogze ]

[Fig. 5. 3] [Special Module Monitor]
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(a) [Start Monitoring]: Click [Start Monitoring] to display A/D converted value of the presently
operated channel. Fig. 5.4 is the monitoring screen displayed when the whole channel of

2MLF-AC4H are in Stop status.

In the present value field at

presently specified parameters of Analog Input Module are displayed.

2ZMLF-AC4H (HART, 4-CH)

the screen bottom,

ltermn Maxhin value | Current value |
CHO AD value -32TEB r-327E8 -32768
CH1T AD value nsao 1
CHZ AD value nsa 1
CH3 AD value nsao 1
CHO Primary Yariahle 0.000000e+000
ZH1 Primary Wariable 0.000000e+000
CH2 Primary Variable 0.000000e+000
CH3 Primary Yariahle Q.000000e+000
HART Information [ HART Information |
term Setting value | Currentvalue |
Channel cHO
Channel status Dizahle Enable
Input range 4~20mA, 4~20mA
Output type -32000-32000 -32000~32000
Average processing Sampling Sampling
Average value ] 1]
Frocess alarm Dizahle Dizahle
Process alarm H.H. limit N 1
Process alarm H. limit 1] 1]
Process alarm L. limit N 1
FPracess alarm L.L. limit N 1
Fate of chandge alarm Disable Disahble
Rate of change alarm peri 100 100
Rate of change H. limit ] 1]
Fate of change L. limit 0 0
HART Dizahle Dizahle
[ Bezet max/min value ] | Stop gnnituring | [ Test

]

Cloze |

[Fig. 5. 4] Execution screen of [Start Monitoring]
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(b) [Test]: [Test] is used to change the presently specified parameters of Analog Input Module.
Click the setting value at the bottom field of the screen to change parameters. Fig. 5.5 will be
displayed after [Test] is executed with channel 0’s input voltage range changed to -10 ~ 10 V

in the state of input not wired.

This function is executed in the state of CPU stop.

2ZMLF-AC4H (HART, 4-CH)

term Mzdin value | Currentvalue |
CHO AD value 0r-32768 1]
CHT AD value nsa 1
CHZ AD value nsao 1
CH3 AD value nso 1
CHO FPrimary Wariable 0.000000e+000
CH1 Primary Variable 0.000000e+000
CH2 Primary Yariahle Q.000000e+000
CH3 Primary Wariable 0.000000e+000
HART Information | HART Infarmation |
ltermn Getting value | Current value |
Channel CHO
Channel status Dizahle Dizahle
Input ranoge 4~20mA 4~20mA
Cutput type -32000~32000 -32000-~32000
Average processing Sampling Sampling
Auerage value 0 0
Frocess alarm Dizahle Dizahle
Process alarm H.H. limit 1] 1]
Process alarm H. limit N 1
Process alarm L. limit N 1
FProcess alarm L.L. limit N 1
Fate of change alarm Disable Disahle
Rate of change alarm peri 100 100
Rate of change H. limit 0 0
Fate of change L. limit 0 0
HART Dizable Disable
Reset max/min value ] [ Stop Monitaring ] [ Test {

Cloze |

[Fig. 5. 5] Execution screen of [Test]
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(c) [Reset Max./Min. value]: The max./min. value field at the upper screen shows the max.
value and the min. value of A/D converted value. Click [Reset max./min. value] to initialize
the max./min. value. Then the current value of the channel O is reset.

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

more.

2MLF-AC4H [HART. 4-CH)
ltern MaxMin value | Current value |
CHOAD value nsa 1
CHT AD value nsao 1
CHZ AD value nso 1
CH3 AD value nsao 1
CHO Primary Wariable 0.000000e+000
CH1 Primary Yariahle Q.000000e+000
CHZ Primary Wariable 0.000000e+000
CH3 Primary Yariahle 0.000000e+000
HART Infarmation [ HART Information |
term Setting value | Currentvalue |
Channel CHO
Channel status Dizahle Dizahle
Input ranoge 4~20mA 4~20mA,
Cutput type -32000~32000 -32000-~32000
Average processing Sampling Sampling
Average value 0 0
Process alarm Dizable Disable
Process alarm H.H. limit N 1
Process alarm H. limit N 1
Process alarm L. limit N 1
Frocess alarm L.L. limit N 1
Rate of change alarm Disahle Disahle
Rate of change alarm peri 100 100
Fate of change H. limit 0 0
Rate of change L. limit 1] 1]
HART Dizahle Dizahle
Beszet max/min value | [ Stop Monitoring ] [ Test ]
Cloze |

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

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

imported from the field device connected with channel 0.

Special Module Monitor

?Ix

2MLF-AC4AH [HART. 4-CH)
ltern MaxMin value | Current value |
CHO AD value -3701 7-3806 -3T4
CHT AD value nsao 1
CHZ AD value nso 1
CH3 AD value nsao 1
CHO Prirnary Variahle | 26341308+002 |
CH1 Primary Yariahle Q.000000e+000
CHZ Primary Wariable 0.000000e+000
CH3 Primary Yariahle 0.000000e+000
HART Infarmation [ HART Information |
[term Setting value | Currentwalue |
Channel CHO
Channel status Enable Enable
Input ranoge 4~20mA 4~20mA,
Cutput type -32000~32000 -32000-~32000
Average processing Sampling Sampling
Average value 0 0
Process alarm Dizable Disable
Process alarm H.H. limit N 1
Process alarm H. limit N 1
Process alarm L. limit N 1
Frocess alarm L.L. limit N 1
Rate of change alarm Disahle Disahle
Rate of change alarm peri 100 100
Fate of change H. limit 0 0
Rate of change L. limit 1] 1]
HART Enable Enable
Beszet max/min value ] [ Stop Monitoring ] [ Test ]
[ Cloze ]
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(2) [HART device information]: Click [Read] button on the bottom after clicking [HART device
information] on the ‘Special Module Monitor’ screen. Information on HART device that is
connected with a current module can be viewed for each channel.

(@)
(b)
()
(d)
(€)

(f)
(9)

(h)
(i)

X]

HART device information
2MLFACAH [HART, 4-CH)

Chanrell | Channell | Channel2 | Channel3

Message F\.EEDEFG HIKLMNOPQRS TUVWAYZ

Device information Manufacture information

ltern Currentvalue | ltern Currentvalue
TAG L= Manufacture |M-System Co,
Descriptor |PAC SOLUSION Device type |=7HU
Date 2nz-4-24 Device ID  |39%2
Wirite protect |Mot Used Final assem.|!
Primary anableF] Wersion information
tem | Currentvalue Unit | em  |Current
Upper limit |S500000e+002 *C Universal [~
Lower limit |2/ 000000e+00Z *C Device |!
Damp. time |0.000000e+000 sec Software |2
Trans. func. |y=2x+b Kx) Hardware [1.0
Read(R)

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

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

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

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

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

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

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

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

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

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

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

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

ANl deYice information

2MLF -AC4H (HART, 4-CH)

Channell | Channell | Channel2 | Channel3

Meszage EEDEFG HUKLMMOPQRS TUWWYZ

Dievice infarmation Manufacture information
ltem Currentvalue | Itern Currentvalue |
TAG  |YS Manufacture [M-System Co.
PAC SOLUSION STHL

Upper limit Linversal
Loweer limit |~/ 000000e+00zZ *C Device
Damp. time |0.000000e+000 sec Software <
Trans. func. |¥=axtb Kx) Hardware [1.0

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

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

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

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

--@ Base 01 : Default A Apply Current Consumption
- Base 02 : Default

Module Description Input Filter Emergency Outpu| Allocation inform| Output Informati
2ZMLF-AC4H (HART interface analo

w
=}

..... &2 Slot 00 : 2MLF-AC
..... 9 Slot 01 : Default

-----  Slot 02 : Default

-----  Slot 03 : Default
..... oz Slot 04 Default

..... oz Slot 05 : Default

..... oz Slot 06 : Default

..... oz Slot 07 : Default

..... oz Slot 08 : Default

..... =z Slot 09 : Default

W[~ )| b=

----- oz Slot 10 : Default

----- oz Slot 11 : Default

=\

-3 Base 03 : Default v
£ >

All Bases

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

% variable/Comment

'lieu Variable l:EImeuu Device [ @n’iew Flag ]

Variahle [ Tupe &[] Device [ lUsed ] Canment ~

=
-
=

o

‘m‘m‘—

(3) Select [Edit] -> [Register U Device]. And Click [Yes]
H‘ Find/Replace Yiew Cnline Monito

# Delete Del
Selact Al Cirl+d
Insert Mode Insert

a4 Inser Line Ctel+L

< Delete Line Ctrl+D

5, Insert Cell Cirl+l

%" Delete Cell Cirl+T

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

% variable/Comment

[V] View Variable l:zl iew Device | [#]iew Fiag l

Yariable [ Twpe &[ Device [ Used Conment ~
1 i _D0_ERR BIT 0o, 0o.a F HART Analog Input Module: Module Error
Z _00_Rov BIT oo, oo.F Fl HA4RT Analog Input Module: Module Ready
3 _00_CHO_ACT BIT ugo.of.ao 1 H4RT dnalog Input Module: CHO Running
[ _00_CHI_&CT BIT uoo.ai .1 ] H4RT dnalog Input Module: CH1 Running
5 _00_CHz_&CT BIT ugo.of .2 ] H4RT dnalog Input Module: CH2 Running
B _00_CH3_ACT BIT uoo, o1 .3 ] HART #nalog Input Module: CH3 Running
7 _00_CHO_P4HH BIT oo, 0g.a Fl HART Analog Input Module: CHO Process Alarm Hish high Iimi
g _00_CHO_P#H BIT oo .08 1 ] H4RT dnalog Input Module: CHO Process Alarm Hish limit
9 _00_CHO_PaL BIT oo, 0g. 2 Fl HART Analoa Input Module: CHO Process Alarm Low limit
110 _O0_CHO_PaLL BIT 100, 0&. 3 Fl HART Analog [nput Module: CHO Process Alarm Low low [imit
11 _00_CH1 _PaHH BIT 0o, 08,4 Fl HART Analog Input Module: CH1 Process Alarm Hish high limi
12 _O0_CH1 _P&H BIT oo, 0a.5 F HART Analog Input Module: CH1 Process Alarm Hish limit
13 _O0_CH1 _PaL BIT 0o, 08,6 F HART 4nalog Input Module: CH1 Process Alarm Low limit
14 _O0_CH1 _PaLL BIT uoo, 0g.7? Fl HART Analog Input Module: CHT Process Alarm Low low [imit
15 |_00_CHZ_PaHH BIT uoo, 0g. 8 ] HART dnalog Input Module: CHZ Process Alarm High high [imi
ﬂ Global Variable lﬂ.ﬂcc'ess Comment | ﬂ Flag l

. . EIP/

Variable . Initial| Reta

Kind Uariable Type Address value in Used l]:g HHI Comment
221 UAR_GLOBAL ;| _B2@88_CHA_DATA INT UN2.8.2 IO IO r [T HART Analog Input HModule: CH@ Output
222 UAR_GLOBAL : _8288_CHB_HARTERR :BOOL 3UX2.8.16 IC] IC] r [T HART Analog Input HModule: CH@ HART C
223 UAR_GLOBAL i _ 8288 _CHe_IDD BOOL %UX2.08.16 IC] IC] r [T HART Analog Input HModule: CH@ Discon
224 |UAR_GLOBAL _8208_CHO_PAH BOOL  %UX2.8.12 [T T T T HART Analog Input Hodule: CHO Proces
225 UAR_GLOBAL : _ 8288 _CHO_PAHH BOOL %UX2.8.12 M I r [T HART Analog Input Hodule: CH@ Proces
226 UAR_GLOBAL . _A288_CHA_PAL BOOL %UX2.8.13 IO I r [T (HART Analog Input Hodule: CHO Proces
227 UAR_GLOBAL i _#288_CHA_PALL BOOL %UX2.8.123 IO I r [T HART Analog Input Hodule: CHO Proces
228 UAR_GLOBAL : _A288_CHA_RAH BOOL %UX2.8.14 IO I r [T {HART Analog Input Hodule: CH@ Rate A
229 UAR_GLOBAL | _A288_CHA_RAL BOOL %UX2.8.1% IO I r [T HART Analog Input Hodule: CH@ Rate A
238 UAR_GLOBAL | _ 8288 _CH1_ACT BOOL %UX2.8.17 ICl ICl r [T HART Analog Input HModule: CH1 Activa
231 UAR_GLOBAL : _ 8288 _CH1_DATA INT UN2.8.3 IC] IC] r [T HART Analog Input HModule: CH1 Output
232 UAR_GLOBAL : _8288_CH1_HARTERR :BOOL 3UX2.8.16 IC] IC] r [T HART Analog Input HModule: CH1 HART C
233 UAR_GLOBAL i _ 8288 _CH1_IDD BOOL %UX2.08.16 IC] IC] r [T HART Analog Input HModule: CH1 Discon

4.6.2 Save variables

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

4.6.3 View variables
(1) The example program of SoftMaster is as shown below.

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

WOoI_00_ROY oot
a1 {1 S
woio o | O0_CH0_D%
v DO g |
o i | | I
. 0 %
I I T
o0t
T I T
| .
o0_gBLAC
T T T
| .
ED
21
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For 2MLI and 2MLR series

4-20

£ ZUK2.0.1
%HN16 5 ZHX16
—1 o
9280 _RD
¥
£y
%Ux2.8.1
ZHN16 %HR17 ] HOUE
— | /1 o EN END
| 8208 _CH
8_ACT
£2
BRUK2.8.1
7 CHO_HART
| ®UWZ_ 8.2y  gurt _DATA
| 8280_CH _8280_CH
1_AcCT 8_DATA
£37 CH1_HART
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(3) Select [View] -> [Devices/Variables]. Devices and variables are both displayed.

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

For 2MLK series
Mooat o oo, 0o.F Wooa1
— { | 83—
HERT
hnalog
Irput
Modu &
Module
il Ready
Hoooto ”DE,”.” uoo. 010 [ nov wo.z  owoion ||
r 15T 1T 1
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hnalog hnalog
Input I nput
Module: Modu le:
CHO CHO Dutput
3 Rurining
UDMIH | oy U00.03  Do0tor ]
HERT H&RT
#nalog #na log
Input I nput
Module: Modu le:
CH1 CHI Output
Running
oa. o .2
iy [ mov 100 04 oooi02 ||
H&RT H&RT
hnalog hna log
Input I nput
Module: Modu le:
CHZ CHZ Dutput
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”””'”I"S | oy U00.05 000103 |]
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Modu e Modu le:
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EHD
21
For 2MLI and 2MLR
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Chapter 5 Configuration and Function of Internal Memory

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

5.1 Internal Memory Configuration

Configuration of internal memory is as described below.

5.1.1 10 area configuration of HART analog input module
I/O area of A/D converted data is as displayed in Table 5.1.

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

Device . . . .
assigned Details R/W | Sign direction
Uxy.00.0 [%UXx.0.0 Module ERROR flag

Uxy.00.F  %UXxy.0.15 | Module READY flag R AD— CPU
Uxy.01.0 [%UXxy.0.16 | CHO Run flag

Uxy.01.1 [%UXxy.0.17 | CH1 Run flag

Uxy.01.2 [%UXxy.0.18 | CH2 Run flag R AD — CPU
Uxy.013 [%UXxy.0.19 | CH3 Run flag

Uxy.02 %UWxy.0.2 CHO digital output value R

Uxy.03 %UWNxy.0.3 CH1 digital output value R

Uxy.04 %UWxy.0.4 CH2 digital output value R

Uxy.05 %UWNxy.0.5 CHS3 digital output value R

Uxy.06 %UWNxy.0.6 Not used area R

Uxy.07 %UWxy.0.7 Not used area R

Uxy.08.0 |[%UXxy.0.128 | CHO process alarm H-H limit detection flag (HH)

Uxy.08.1 [%UXxy.0.129 | CHO process alarm H limit detection flag (H)

Uxy.08.2 |[%UXxy.0.130 | CHO process alarm L limit detection flag (L)

Uxy.08.3 |[%UXxy.0.131 | CHO process alarm L-L limit detection flag (LL) A/D — CPU
Uxy.08.4 [%UXxy.0.132 | CH1 process alarm H-H limit detection flag (HH)

Uxy.08.5 [%UXxy.0.133 | CH1 process alarm H limit detection flag (H)

Uxy.08.6 [%UXxy.0.134 | CH1 process alarm L limit detection flag (L)

Uxy.08.7 [%UXxy.0.135 | CH1 process alarm L-L limit detection flag (LL) R

Uxy.08.8 [%6UXxy.0.136 | CH2 process alarm H-H limit detection flag

Uxy.08.9 [%UXxy.0.137 | CH2 process alarm H limit detection flag (H)

Uxy.08.A |[%UXxy.0.138 | CH2 process alarm L limit detection flag (L)

Uxy.08.B [%UXxy.0.139 | CH2 process alarm L-L limit detection flag (LL)

Uxy.08.C [%UXxy.0.140 [ CH3 process alarm H-H limit detection flag (HH)

Uxy.08.D [%UXxy.0.141 [ CH3 process alarm H limit detection flag (H)

Uxy.08.E [%UXxy.0.142 | CH3 process alarm L limit detection flag (L)

Uxy.08.F [%UXxy.0.143 | CH3 process alarm L-L limit detection flag (LL)

Uxy.09.0 [%UXxy.0.144 [ CHO change rate alarm H limit detection flag (H)

Uxy.09.1 [%UXxy.0.145 [ CHO change rate alarm L limit detection flag (L)

Uxy.09.2 [%UXxy.0.146 | CH1 change rate alarm H limit detection flag (H)

Uxy.09.3 [%UXxy.0.147 | CH1 change rate alarm L limit detection flag (L) R A/D — CPU
Uxy.09.4 [%UXxy.0.148 | CH2 change rate alarm H limit detection flag (H)

Uxy.09.5 [UXxy.0.149 | CH2 change rate alarm L limit detection flag (L)

Uxy.09.6 [%UXxy.0.150 [ CH3 change rate alarm H limit detection flag (H)

Uxy.09.7 [%UXxy.0.151 | CH3 change rate alarm L limit detection flag (L)
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Uxy.10.0 [%UXxy.0.160 [ CHO disconnection detection flag (1~5V or 4~20mA)

Uxy.10.1 [%UXxy.0.161 [ CH1 disconnection detection flag (1~5V or 4~20mA)

Uxy.10.2 [%UXxy.0.162 | CH2 disconnection detection flag (1~5V or 4~20mA)

Uxy.10.3 [%UXxy.0.163 | CH3 disconnection detection flag (1~5V or 4~20mA)

. . . R A/D — CPU
Uxy.10.8 [%UXxy.0.168 | CHO HART communication error flag

Uxy.10.9 [%UXxy.0.169 | CH1 HART communication error flag

Uxy.10.A [%UXxy.0.170 | CH2 HART communication error flag

Uxy.10.B |[%UXxy.0.171 | CH3 HART communication error flag

Uxy.11.0 [%UXxy.0.176 | Error clear request flag w CPU — A/D

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

(2) In order to read ‘CH1 digital output value’ of Analog Input Module installed on Base No.0, Slot No.4,
it shall be displayed as U04.03.

Base No. Base No.
So;ter Sorter
Uuo4.03 %UWOT.4T.O3

' l ' v l '
Device Type Word Device Type Word

Slot No. Slot No.

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

Variables for 2MLI and 2MLR series

Base No.

0200 _CHO_PAHH

' l '

Slot No. Variables
Channel No.
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5.1.2 Operation parameters setting area
Setting area of Analog Input Module’s Run parameters is as described in Table 5.2.

[Table 5. 2] Setting area of Run parameters

Melz_lng(rv addrSsEsC Description R/W Remarks
On 0 Channel enable/disable setting R/W PUT
1y 1 Setting ranges of input voltage/current R/W PUT
2H 2 Output data format setting R/W PUT
34 3 Filter processing enable/disable setting R/W PUT
Ay 4 CHO average value setting
5H 5 CH1 average value setting
61 6 CH2 average value setting RIW PUT
TH 7 CH3 average value setting
8H 8 Alarm process setting R/W PUT
O 9 CHO process alarm H-H limit setting (HH)

An 10 | CHO process alarm H limit setting (H)

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

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

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

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

Fr 15 | CH1 process alarm L limit setting (L)

104 16 | CH1 process alarm L-L limit setting (LL) RIW PUT
114 17 | CH2 process alarm H-H limit setting (HH)

124 18 | CH2 process alarm H limit setting (H)

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

14y 20 | CH2 process alarm L-L limit setting (LL)

154 21 | CH3 process alarm H-H limit setting (HH)

164 22 | CHS3 process alarm H limit setting (H)

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

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

19y 25 | CHO change rate alarm detection period setting

1An 26 | CH1 change rate alarm detection period setting RIW PUT
1Bu 27 | CH2 change rate alarm detection period setting

1Cq 28 | CH3 change rate alarm detection period setting

1Dx 29 | CHO change rate alarm H limit setting

1E4 30 | CHO change rate alarm L limit setting

1Fn 31 | CH1 change rate alarm H limit setting

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

224 34 | CH2 change rate alarm L limit setting

23H 35 | CH3 change rate alarm H limit setting

244 36 | CH3 change rate alarm L limit setting

254 37 | Error code R/W GET
284 40 | HART communication Enable/Disable R/W PUT

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

[Table 5. 3] Status area of HART commands

CHO MegHolry Adgﬁazss ChH3 Description R/W | Remarks
68 69 70 71 HART communication error count of CH# GET
72 73 74 75 Communication/field device status of CH# R/W

76 Select to retain data in case of HART communication PUT

error

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

Regarding address for 2MLI and 2MLR series, please refer to Variable name. Page 52 ‘Internal
Memory’

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

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

(2) Uxy.00.0: Itis a flag to display the error status of Analog Input Module.

UXY.00 B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
R

E
D|l—|—|—=|—=|—=|=|=|=|=|=|=|=|=|—=|R
Y R

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

5.2.2 Module RUN flag (Uxy.01, X: Base No., Y: Slot No.)
The area where Run information of respective channels is saved. %UXx.0.16+[ch]

UXY.01 B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

clcfc]c
—|—=—|— HIH|H]|H
32110

\ 1
v

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

5.2.3 Digital output value (Uxy.02 ~ Uxy.05, X: Base No., Y: Slot No.)

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

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

UXY.02 ~ UXY.09 B15 B14 B13 B12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Channel # digital output value

A4

Address Details
Address No.2 CHO digital output value
Address No.3 CH1 digital output value
Address No.4 CH2 digital output value
Address No.5 CHa3 digital output value
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5.2.4 Flag to detect process alarm

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

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

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

UXY.08 B15 Bl4 B13 B12 B11 Blo B9 B - ° B B B B o p g
7 6 5 4 3 2
clc|c|lc|]c|c|c|c|c|c|lc|c|c|c|c|c
H|H|H|H|H|H|H|H|H|[H|H|H|H|H|H]|H
3(3|3|3|2]2|2]|2|1]1|1]|12]o|0o]o0]|oO
Lt |H|H|L|L|H]|H|lL|L|[H]|H|[L|L]|H|H
L H| L H| L H| L H
« 7
BIT Details
0 Meet setting range
1 Exceed setting range

5.2.5 Flag to detect change rate alarm

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

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

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

B15 B14 B13 B12 Bl1l1 B10 B9 B8 B B B B B B1 BO
6 5 4 3 2
c|c|c|c|c|c|c]|c
H{H|[H|H|H|H]|H]|H
1T T T T T T s s l2]2]rl1]o]o
L|H|L|H|L|H]|L]|H
< 7/
BIT Details
0 Meet setting range
1 Exceed setting range
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5.2.6 Flag to detect disconnection (Uxy.10.Z, X: Base No., Y: Slot No., Z: Channel No.)

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

connected back. In addition, each bit can be used to detect the disconnection in the user program

together with execution conditions.
B3 B2 Bl BO

UXY.10 B15 B14 B13 B12 B1l B10 B9 B8 B7 B6 B5 B4
clc|c|c
— = H| H

— = =|=|=]|=|=|=|=|= H H
32|10
o ’
BIT Description
0 Normal
1 disconnection

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

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

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

communication error in the user program together with execution conditions.

B8 B7 B6 B5 B4 B3 B2 Bl BO

B15 Bl4 B13 B12 Bll B10 B9
clc|c|c
—|—=|=|=|H|H|H|H|—|=|=|=|=|=|—=|=
32|10
o .
BIT Description
0 HART communication normal
1 HART communication error
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5.2.7 Flag to request error clear (Uxy.11.0, X: Base No., Y: Slot No.)

(1) If a parameters setting error occurs, address No.37’s error code will not be automatically erased
even if parameters are changed correctly. At this time, turn the ‘error clear request’ bit ON to delete
address No.37’s error code and the error displayed in SoftMaster's [System Monitoring]. In
addition, RUN LED which blinks will be back to On status.

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

UXY.10 B15 B14 B13 B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

E

— === — = ==]= C

R

4

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

2MLK series
La uoo.11.0 uoo.oo.n o110
|| L] R
Error Clear Error Flag Error Clear
=N Request Request
2MLI and 2MLR series
Us2.68.1
Th wU%2.0.0 UX2.8.0
: | -
62088 _ER 8288 _ER @288 _ER
R_CLR R R

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

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

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

5.3.1 How to specify the channel to use (address No0.0)

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

Address “0” B15 B14 B13 B12 B1l1 B10 B9 B8 B7 B6 B5 B4

B3

B2

B1

BO

clc|cl|c
— | —|=|=|=|=|=|=|=|=|=|=|H|H|H]|H
3210

BIT Description
0 Disable
1 Enable

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

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

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

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

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
H H H H
3 2 0
A4
BIT Description
0000 4 mA~20 mA
0001 0mA~20mA
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5.3.3 How to specify the range of output data (address No0.2)

(1) The range of digital output data for analog input can be specified for respective channels.
(2) If the output data range is not specified, the range of all the channels will be set to -32000 ~ 32000.
(3) Setting range of digital output data range is as specified below.

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

Address “2” c c c c
H H H H

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

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

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

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

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

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

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

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

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

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

(3) If other value exceeding the setting range is specified, error code will be displayed on display
address (37) of the error code. At this time, A/D converted value keeps the previous data. (# of the
error code stands for the channel with error found)

(4) Setting of the filter constant is as specified below.

B15 B14 B13 B12 Bll B10 B9 BS B7 B6 B5 B4 B3 B2 Bl BO
|_|_|_|_|_|—|—|—| Channel# average value

Setting range of averages differ according to the average processing method

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

5.3.6 How to specify process alarm (Address 8)

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

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

Address“8” cl[clclJc]c]c]c]c
H|H H{H|H]|H

S [ I [ — p— p— i 11013 2 110
Change rate

I
I

Process alarm

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

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

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

(c) Percentile Value: -120 ~ 10120

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

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

_ CH# process alarm value
Address “9 ~ 24°

N o y

Address Details
9 CHO process alarm H-H limit setting
10 CHO process alarm H limit setting
11 CHO process alarm L limit setting
12 CHO process alarm L-L limit setting
13 CHZ1 process alarm H-H limit setting
14 CHZ1 process alarm H limit setting
15 CH1 process alarm L limit setting
16 CH21 process alarm L-L limit setting
17 CH2 process alarm H-H limit setting
18 CH2 process alarm H limit setting
19 CH2 process alarm L limit setting
20 CH2 process alarm L-L limit setting
21 CHS3 process alarm H-H limit setting
22 CH3 process alarm H limit setting
23 CH3 process alarm L limit setting
24 CH3 process alarm L-L limit setting

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

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

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

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

Address “25 ~ 28” B15 Bl4 B13 Bl2 Bll B10 B9 B8 B7 B6 BS B4 B3 B2 Bl BO
CH# change rate alarm detection period

A\

Setting range is 10 ~ 5000(ms)

Address Details
25 CHO change rate alarm detection period
26 CH1 change rate alarm detection period
27 CH2 change rate alarm detection period
28 CH3 change rate alarm detection period

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

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

JPPPSRDYSRTY ©i5 Bl4 B3 Bl2 Bl BlO BO B8 B7 B6 BS B4 B3 B2 Bl BO
CH# change rate alarm value

A\

Range is -32768 ~ 32767

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

When setting change rate value, enable change rate alarm process in advance. And specify the Low/High limit of
change rate alarm
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5.3.10 Error code (address N0.37)

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

B15 Bl4 B13 B12 Bll B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
—|—|—|—|—|—|—|—| Error code

v
Refer to the table below for detailed error codes.

STEr B3 Description RUN LED status
(Dec.)
0 Normal operation RUN LED ON
10 Module error (ASIC reset error) Flickers every
11 Module error (ASIC RAM or Register error) 0.2 sec.
20# Time average set value error
30# Count average set value error
40# Moving average set value error FIicke;sé svery 1
50# Weighted average set value error
60# Change rate alarm detection period set value error

* #t of the error code stands for the channel with error found.
* Refer to 9.1 for more details on error codes.

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

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

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

Address “40” B15 B14 B13 B12 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
c|cj|cj|c

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

I

BIT Details
0 Disable
1 Enable
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5.4 HART Commands Information Area

5.4.1 HART communication error count(Address 68 ~ 71)

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

Address “68~71" B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5S B4 B3 B2 Bl BO
HART communication error count

%4
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 Bll B10 B9 BS B7 B6 B5 B4 B3 B2 Bl BO
13 _— E2
Address “72~75 | CH# HART communication status | CH# field device status

For details on each status, refer to Hexadecimal code

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

(4) Status of HART communication

Bit Code(Hexadecimal) Details
7 - Communication error

6 Co Parity error

5 AO Overrun error

4 90 Framing error

3 88 Checksum error

2 84 O(reserved)

1 82 Receiving buffer overflow
0 81 O(reserved)

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

Bit Code(hexadecimal) Content

7 80 Field device malfunction

6 40 Configuration- changed: This bit ?s set when the field
device’' s environment configuration is changed.

5 20 Cold Start: This bit is set when power failure or device reset
takes place.

4 10 More status available: It shows that more information can be
obtained through No.48 command.

3 08 Analog output fixed: It shows that a device is in the Multidrop
mode or output is set to a fixed value for test.
Analog output saturated: It shows that analog output is not

2 04 changed since it is measured to be the upper limit or lower
limit.
Primary Variable Out of Limits: It means that PV measuring

1 02 value is beyond the sensor operation range. Therefore, the
measuring cannot be reliable.
Non-primary Variable Out of Limits): It means that

0 01 non-primary variable’ s measuring value is beyond the
operation range. Therefore, the measuring cannot be reliable.

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

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

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

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

Address “76” B15 B14 B13 B12 B1l1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
c|cj|cj|c

I
I
I
I

BIT Details
0 Disable
1 Enable
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Chapter 6 Programming for 2MLK

6.1 Programming for setting the Operation Parameters

Regarding programming for 2MLI and 2MLR series, please refer to Chapter 7.

6.1.1 Reading the operation parameters (GET, GETP instruction)

Execution  condition
I [GET nl n2 D n3

For 2MLK series

Type

Type Description Area available
n1l |Slot No. of the special module Integer
n2 [Top address of the buffer memory to be read from Integer
D |Top address to save the data M, P, K, L T,C,D,#D
n3 |Number of words to be read Integer

< Difference between GET instruction and GETP instruction >

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

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

Ex. If a 2MLF-AC4H module is installed on Base No.1 and Slot No.3(h13), and the data in buffer
memory addresses 0 and 1 is read and stored in DO and D1 of CPU memory,

(Address) D area of CPU memory Internal memory of 2MLF-AC4H (Address)
Do | Channel enable/disable 4—— | Channel enable/disable 0
D1 Setting ranges of input «4—— | Setting ranges of input 1
voltage/current voltage/current
] M?””FD GET e 0 DO000D 2 L|
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< Difference between GET instruction and GETP instruction >

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

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

EX.

(Address) D area of CPU memory

DO

D1

Channel enable/disable

Setting ranges of input
voltage/current

M
1)

If a 2MLF-AC4H module is installed on Base No.1 and Slot No.3(h13), and the data in buffer
memory addresses 0 and 1 is read and stored in DO and D1 of CPU memory,

Internal memory of 2MLF-AC4H (Address)

+—

-—

Channel enable/disable

Setting ranges of input
voltage/current

0

1

ST

INST_GET_WORD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT,
MADDR:=MADDR_UINT,

DONE=>DONE_BOOL, STAT=>STAT_UINT, DATA=>DATA_WORD);
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6.1.2 Writing the operation parameters (PUT, PUTP instruction))

For 2MLK series

Type:
| Execution conditions <
‘ || [ PUT ni n2 S n3«
Type Description Area available
n1l |Slot No. of the special module Integer
n2 |Top address of the buffer memory to be written from the CPU Integer
S |Top address of the CPU memory to be sent or integer M, P,K, L, T,C, D, #D, integer
n3 |Number of words to be sent Integer

< Difference between PUT instruction and PUTP instruction>

PUT: Every scan executed while the execution condition is ON. ( ) [PUTP:
Executed only one time while the execution condition is ON. ( f }

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

(Address) D area of CPU module Internal memory of 2MLF-AC4H (Address)
D10 Average processing Average processing |
enable/disable ———> enable/disable
D11 Ch.0 Average value Ch.0 Average value 4
D12 Ch.1 Average value Ch.1 Average value q
D13 Ch.2 Average value —— > | Ch.2 Average value g
D14 Ch.3 Average value —— | Ch.3 Average value 1
] M?DDIDD | FT HO025 3 D000 5 L|
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For 2MLI and 2MLR series

Function Block Description
Input  REQ: execute the function in case of 1
;" BASE: Base position setting
800L — REQ g SLOT: Slot position sefting
USINT — BASE STAT (= UINT MADDR: Module address
USINT = SLOT DATA: data to save into a module
UINT — MADDR
#ANY — DATA . i
Qutput  DONE: 1 output in case of normal execution
STAT: Emor information
Function Block Input(ANY) type Description
PUT_WORD WORD Save WORD data into the configured module address (MADDR).
PUT_DWORD DWORD Save DWORD data into the configured module address (MADDR).
PUT_INT INT Save INT data into the configured module address (MADDR).
PUT_UINT UINT Save UINT data into the configured module address (MADDR).
PUT_DINT DINT Save DINT data into the configured module address (MADDR).
PUT_UDINT UDINT Save UDINT data into the configured module address (MADDR).

< Difference between PUT instruction and PUTP instruction>

_Peurte.
L

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

Executed only one time while the execution condition is ON. (

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

(Address) D area of CPU module Internal memory of 2MLF-AC4H (Address)

D10 Average processing Average processing |
enable/disable ——————> enable/disable
D11 Ch.0 Average value R Ch.0 Average value 4
D12 Ch.1 Average value g Ch.1 Average value q
D13 Ch.2 Average value —— | Ch.2 Average value g
D14 Ch.3 Average value —— | Ch.3 Average value 1
ST

INST_PUT_WORD(REQ:=REQ_BOOL, BASE:=BASE_USINT, SLOT:=SLOT_USINT,
MADDR:=MADDR_UINT,DATA:=DATA_WORD, DONE=>DONE_BOOL, STAT=>STAT_UINT);




Chapter 6 Programming for 2MLK

6.1.3 HART commands

(1) Commands form

Execution
No. Name Details . Form
condition
Write HART COMMAND
1 HARTCMND commands Pulse gf.-' %p}—{ HARTCMND | sl | ch | S ‘ D }7
HART I COMMAND
2 | HARTRESP | | inse Level N — ] e [ [ |s [0 —roi
COMMAND
Clear HART
3 HARTCLR commands Pulse ] —H—{ HARTCLR | sl | ch | S ‘ D }7

(2) Error content

Error Content HARTCMND | HARTRESP | HARTCLR
HART_CMND| HART Cxxx| HART_CLR

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

. Not applicable (0] Not applicable
beyond the maximum settable area.
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6.1.4 HARTCMND command
Area available Flag
command step | Error | Zero | Carry
PMK| F | L | T| C | S| Z [Dx|Rx |Constant| U | N R
(F110) | (F112) | (F112)
sl o -
ch o -
HARTCMND o
S [¢] le) -
D o B
. COMMAND
HARTCMND — | HARTOMND s } ch } s } D H
[Area Setting]

Operand Description Opte):/rggd \gelllz'g E?Ztg
sl Slot number mounted to the special module Data Integer Word
ch Channel number of the special module Data Integer Word

HART communication command setting (each bit shows each Integer
S HART command) Data (13bit) Word
D HART command_ setting status(_The currently set commands are Address Integer Word
combined and written for each bit)
- Set of operand S
» HART command numbers
B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
— | — | — |100]| 61 | 57 | 50 | 48 | 16 | 15 | 13 | 12 3 2 1 0
Command is executed when corresponding bit set on
- Monitoring of operand D
Bit information of the currently set commands is displayed.
For example, Bit 1 and 2 are displayed on D device if bit 1 and bit 2 are set.
[Flag Set
Flag Content Device No.
- The special module is not mounted to a designated slot or it is mounted to
Error other module F110
- A value inputted to a channel exceeds the range(0~3) set to the channel

[Example program]

T | HARTCHND 1

1] 000000

POOOD

IPI

Foomo | 00

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

P}

1 0os00a

0os000

while HARTRESP command is set by inputting a command number.

For example, if command 57 is executed, enter H0400 (K1024) to operand S for HARTCMND command
or HARHCLR command and enter command K57 to operand S for HARTRESP command. Here, HO400

is a hexadecimal to set bitl0- command 57.
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6.1.5 HARTRESP command

Areaavailable 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 -
HARTRESP - o B B
S e} o o -
D o S -
COMMAND ‘
HARTRESP }—{ HARTRESP sl ' ch S D |
[Area setting]
Operand Description g V"’.‘I'd Dgta
type size size
sl Slot number mounted to the special module Data Integer Word
ch Channel number of the special module Data Integer Word
S HART command number Data 2byte Word
D Start address of a device that will display response Address 2byte Word

- Operand S sets a command number to receive HART communication response.
(xx: CMD No. 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 not
sufficient for the maximum 30 Words.

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

[Flag Set]
Flag Description Device No.
- The special module is not mounted to a designated slot or it is mounted to
other module
Error - A value inputted to a channel exceeds the range(0~3) set to the channel F110
- A command designated to S is other than 0, 1, 2, 3, 12, 13, 15, 48, 50, 57,
61,110
- A device designated to D exceeds the device area (30 Words)
[Example program]
| M[:DDPD IHAHTHESP 1 0 0 DO0o00
FE;?;.I ﬂ 0 400 1 005000 DOs000
_LER
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6.1.6 HARTCLR command

Areaavailable Flag
command step | Error | Zero | Carry
PMK| F L T C S Z | Dx [ Rx [constant| U N D R F110) | (F111) | (F112)
sl |- - - - - - - - - o - |- -
ch| - - - - - - - - - o - |- -1 -
HARTCLR - o B B
S| o - - - - - - - - o -l -] o -
D o o
: | COMMAND
| . HARTCLR sl ch| S D H
HARTCLR \ ! \ \
[Area setting]
o operand Valid data
operand Description type e Sl
sl Slot number mounted to the special module Data Integer | Word
ch Channel number of the special module Data Integer | Word
S HART communication command setting (each bit shows each Data 13bit Word
HART command)
D HAR'_F command_ setting status(_The currently set commands are Address 2byte Word
combined and written for each bit)

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

[Flag Set]
Flag Description Device No.

- The special module is not mounted to a designated slot or it is mounted to
Error other module F110
- A value inputted to a channel exceeds the range(0~3) set to the channel

[Example program]

ME:DDPD | HARTLCLR 1 0 0 000000

11
FDDP1 IW | 400 I 005000 005000

_LER
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6.2 Basic Program

- How to specify Run condition details of HART analog input module’s internal memory will be described.

- HART analog input module is as installed on Slot 2.

- I/O assigned points of HART analog input module is 16 points (changeable).

- Initial value specified will be saved on the internal memory of HART analog module through one time of
input under the initial setting condition.

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

(1) Open [I/O Parameters], and select 2MLF-AC4H module.

/0 Parame atting N
e |s=tBew I IMLF-ACAH [HART, 4-CH)
= @9 Base 00 : Detault Parameter CHO | CH1 | CH2 [ CH3 ] ocation
== 02 Default [] Channel status Disable | Enable Enable Enable
g 01 : Default [ Input range: 4-20ms, 4~20mé 4-20mA 4-20ma
€z: ’"F'-r'l“‘:"”[ Output type -37000~32000 -32000~32000 -32000~32000 -32000-32000 |~ Po00zF
: 33 ggf:ﬂl: [] Average processing Sampling Tirne-Awr Count-Avr Moving-Avr
= 15 : Default Avarage value ] 200 2 10
= 06 : Default ] Process alarm Disable Enabla Disable Enabla
= 07 : Default Process alarm HH. limit ] 20000 0 32000
2 18 Detault Process alarm H_ limit 0 19800 (] 31500
= ?S f 33233:1 Process alarm L limil 0 -19800 (] -31500
: 11+ Defaul Process alarm LL limit 0 -20000 0 32000
# 9 Base 01 : Default [] Rate of change alami Disable Enable Enable Disable
# 3 Basze 02 : Default Rate of change alam perio 100 100 5000 100
# [ Base 03 : Default Rate of thange H. limit 0 20 10 0
b > Rate of change L limit 0 -0 -10 1
[ ] HART Dizable Disable Dizable Disable
Curent Consumphion [ Cancel
TPEW e TOgT 1T 224 I. Ok ] [ Carcel | L

Device with saved data to transmit

Module READY Execution contact Device wth saved data transmitted
U2.00.F  HODOOD Hououf
0 ’ 1P| P N—_
"UU”F‘ ”Uﬁ'UI"‘ WY ' U02.03, ' 000001 || CH1 Disital output
4 T
I | 1 1
z.al 2 WOY 1 U02.04] 1000001 || Che Disital output
! [N I
z.gL S MOV 1 U02.05 ' 1 D001 ]| C3 Disital output
T T
———— . |
| & 2 i H0100 1] Error code read
Slot No. ?
2

Device tJ save

The'number of data to read
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6.2.2 Setting the parameters in ascan program

U0z.00.F  HO0000 3etting channe
o | IF| [ pur ¢ 0 nooE ! s
[ A 2 1 hi100 1] neut range
[ puT 2 2 hi210 i || output data tvee
[ A 2 3 ha210 i || verage processing
[ 2 5 20 1] ot average value
I PUT 2 6 2 1 l_ CHZ average value
[ puT 2 7 0 1 ]| cHa average value
[ A 2 8 h0GA i || process alarn
CHY process alarm H.H
[ A 2 13 20000 ] s
CHI process alarm H
[ A 2 14 19300 [ e
[ o -15600 D0oooo ||
CHI process alarm L
[ puT 2 5 000000 [ Rin:
[ nv 20000 ooooni ||
CHY process alarm L.L
[ A 2 16 000001 [ e
[ pur 2 2 32000 l_ [lil;lﬁiﬁrocess alarn H.H
[ pur 2 2 31500 l_ [lililﬁi?mcess alarm H
[ nov -31500  Doooge. ||
[ pur 2 23 000002 1] i process alarn L
[ nov 32000 DODOO4 ||
[ pur 2 24 000004 7 | E48 procees alern L.L
CH rate of change
I PUT z il 100 ! l— alarm period
CH3 rate of change
! il z 27 5000 ! l— alarm period
CH rate of change
I puT z El 2 ! l— alarm H limit
[ nov -2 Doogos ||
CH rate of change
I PUT 2 2 0oaoos ! I— alarm L 1imit
CH3 rate of change
I PUT 2 3 10 ! l— alarm H 1imit
[ nov -1 D000 ||
CH3 rate of change
I puT Z 3 boaaog ! I— alarm L 1imit
MooOa
$—
oot Rt [wov w205 oooow || ol Disital output
126 '
| . igital output
aorz [wov wed  Doooos || o2 Disi
aeLs [wv s ooouos || o9 Disital outeut
[ T 2 kL H0100 1 || Error code read
END
148
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6.3Application Program

6.3.1 Programtosort A/Dconverted valueinsize (I/Oslotfixed-points assigned:

based on 64)
(1) System configuration

2MLP- | 2MLK- |2MLI- |2MLF- | 2MLQ-
ACF2 | CPUS |D24A |AC4H | TR2A

(2) Details of initial setting

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

(3) Program description
(&) If CH O’s digital value is less than 12000, Contact No.0 (P00080) of relay output module installed

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

installed on Slot No.2 will be On.
(c) This program is to check responses to each command by executing HART command 0 on

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

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

I/0 Parameter Setting - Yariable allocation

All Baze l Set Baze l

<

=@ Base 00 : Default |~

P Base 01 : Default
P Base 02 : Default
{3 Base 03 : Default |,

o)
=3

Module | Comment Input Filter | Emergency Out Allocation |

A, 00 : =G1-D248/B

XGI-D24a/8 [DC 24V INPU 3 Standard [ms] - POOOO0 ~ POOOTF

B, 01+ %GF-ACHH (

[<XGF-ACHH HERT, 4CH] ~] - - PO0020 ~ POO02F

H 021 XG0-TR2A/
= 03 : Default
= 14 : Default
= 05 : Default
= U6 : Default
= 07 : Default
= 08 : Default
= 19 : Default
= 10 : Default
= 11 : Default

|5‘|m|m|ﬂ|m|m|b|m|mgc

—y
p—ry

¥

HGO-TR2A/B (TR OUTFU - Default POOO30 ~ POOOGF

Current Consumption ]

’ Delete Slat ] [Deleteﬁase] [Easeﬁetting] ’ Delete Al ] ’ Details ] [ Prirnt W ] [ Ok, ] ’ Cancel ]

XGF-ACAH (HART, 4-CH)

HGF-AC4H [HART, 4-CH]
Parameter CHO |  CH? CH 2 CH3 |
[] channel status Enable ﬂ Enable Disahle Disahle
[] Input range 4-~20mA 4~20maA 0-~20maA 0~20m#A
Output type -32000~-32000° -32000~32000 -32000~32000: -32000~32000
[] Average processing Weighted-Auwr Count-Avr Sampling Sampling
Average value a0 30 1] I}
[] Process alarm Disahle Disahle Disahle Disahle
Process alarm H.H. limit 1] 1] 1] 1]
Frocess alarm H. limit 1] n 1] n
Fracess alarm L. limit n n n n
Frocess alarm L.L. limit n n n n
[] Rate of change alarm Disahle Disahle Disahle Dizahle
Rate of change alarm perio 100 100 100 100
Rate of change H. limit 1] I} 1] I}
Rate of chanoge L. limit 1] I} 1] I}
[] HART Enable Enable Disahle Disahle
(] ] [ Cancel
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Module READY Execution contact

U01.00.F  WOODOD iy
— | { | 53—
WOODOI  UO1.01.0 PO00GD
< uat .0z 12000 | %
uot .01 .1 PODDG?
5 Ut .0z 13600
| | 53—
| T 7 000000 1] Error code read
“””Ulm ”U'I'”I"U [HARTCHD 0 1 000010 || OO comnandd write
“m'”ﬂ'ﬂ | HARTRESP 0 0 001000 || cHO connandd read
MDDDID] “ml'”}"' [HARTCHD 1 g 00011 || oH1 comnand? write
unt.of. 1 [ HaRTRESP 1 2 001030 || cH1 command? read
— | -
END
(b) Program example using PUT/GET instruction
ot.o0F WOaooo Setting channel
S |} S ! . haaos I s (CHD, 1
[ puT 1 1 hoooo 1] ineut range(d-20n4)
Output data type
| nur ! ¢ hoooo I s
Average processing
I PUT ! 3 hooz4 ! l— (0 Weighted, 1:Count)
hyerage value (CHO
[ AT 1 4 50 s (
dwarage valug (CHI:
[ puT 1 5 0 ] s
|
83—
MOOODI  UD1.01.0 POODZD
< uot.0e ! o
U010t 1 PO00G2
5 ua1 .02 ! 9
B 1 T 000000 1 ]| Error code read
"DUDF' ””'I'D;'” [ HARTCHND 1 D 1 000010 || CHO conmandD write
e [wrmrese | 0 0 001000 || o4O conmendd read
Mo oL [merowD 1 [ 000011 | | oH1 connendz write
””"DIH | HARTRESP 1 1 2 001030 || oH1 conmand2 read

EMD
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- executing HART command 0 on channel 0

FLC | Type | DeviceNariabIe| YW alue Yariable/Device Comment
1 MHewPLC WORD D01 000 =T} 29 CHO M anufacturer IO
2 MewPLC WORD Dot a0t 5T} a7 CHO M anufacturer Device 1D
3 MHewPLC WORD D002 5T} 5 CHO Mininurn Mumber of Prearnble
4 MHewPLC WORD D000z ] 5 CHO Universial Command Fevizion
5 MewPLC WORD Doroo4 @ 1 CHO Device Specific Command Rewvizion
g MHewPLC WORD Di01005 5T} 2 CHO Software Revision
7 MHewPLC WORD DO100e @ 10 CHO Hartware Revizion[x10]
3 MewPLC WORD oonoay @ 1 CHO Device Function Flag
] MHewPLC WORD Diotoog =T} 5892 CHO Device ID
10 |MewPLC WORD Dio1009 5T} a

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

- executing HART command 2 on channel 2

PLC | Type | Device.-"'v"arial:ulal Walue Camment |
1 MewPLC REAL D030 @ 7.0459275252+000 CHT Prirmary Y ariable Loop Current[rmé)
2 MewPLC REAL Dmo32 @ 1.9037046432+001 CHT Primary Y ariable Percent of Range
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6.3.2 Program to output error codes of HART analog input module to BCD display

(1) System configuration

2MLP- | 2MLK-
ACF2 CPUS

2MLI-
D24A

2MLQ-| 2MLF- | 2MLQ-
RY2A |AC4H |RY2A

Initial value setting —L_— P0000

A/D converted value & error __,  P0001
O O
P0002

code saved
Error code output to BCD o o

(2) Details of initial setting
(@ UsedCH:CHO

(b) Analog input current range: DC 4 ~ 20 mA
(c) Time average process setting: 200 (ms)
(d) Digital output data range: -32000 ~ 32000

(3) Program description

(@) 1f PO0O00O0 is On, A/D conversion will be initially specified.
(b) If POO0OO1 is On, A/D converted value and error code will be saved respectively on DO0000 and

DO0001.

Digital BCD display
(error display)

(c) If PO0002 is On, applicable error code will be output to digital BCD display. (P0O0030 ~ POO03F)
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(4) Program

a) Program example through [I/O parameters] setting

/0 Parameter Setting - Variable allocation

All Base ] Set Base l

=@ Base 00 : Default A
A 00 ¥GI-DEza/E
A 01 1 XE0-Ry2asl
A 02 @ ¥EF-ACHH (
A 031 XE0-Ry2asl
== 4 : Default
== 05 : Default
== U6 : Default
=z 07 : Default
= 08 : Default
== 19 : Default
= 10 Default
== 11 : Default
P Base 01 : Default
P Base 02 : Default
{3 Base 03 : Default
< 4

Module | Coarment |rput Filker | Emergency COut Allocation |
KGI-D228/8 [DC 24V INPU 3 Standard [ms] - POODOD ~ PODOOF
=GA-AY24/8 (RELAY OUT - Diefault POOO10 ~ POOOTF
WEF-ACHH HART, 4CHI | - - POO020 ~ POOOZF
®GEO-RY24/B [RELAY OUT - Default POO030 ~ PODO3F

= - (L)
o|w|m]| oo ] oz

—
—

Current Consuription ] [ Delete Slat l [Deleteﬁase] [Easeﬁettingl [ Delete Al l [ Dietails ] [ FBrint ¥ ] [ u] ] [ Cancel l

XGF-ACAH (HART, 4-CH)

HGF-AC4H HART, 4-CH)
Fararneter CHO CH1 CHZ CH3 |
[] Channel status Enable Dizahle Dizable Disahle
] Input range 4~20ma 4~20ma 4~20ma 4~20ma
Cutput type -32000~32000: -32000~32000 -32000~32000: -32000~32000
[] Average processing Time-Aur Sampling Sampling Sampling
Average value 200 | 0 0 0
[] Process alarm Dizable Dizahle Dizable Disahle
Frocess alarm H.H. limit n n n 0
Process alarm H. limit n n n 0
Process alarm L. limit n n n 0
Frocess alarm L.L. limit 1] 1] 1] ]
[] Rate of change alarm Disable Disable Disable Disable
Rate of change alarm perio 100 100 100 100
Fate of chanoe H. limit I} 1] 1] 0
Fate of chanoe L. limit I} 1] 1] 0
[] HART Dizable Dizahle Dizable Disahle
2005000 ok | [ Cancel
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Channel RUH flag

POODI Uoz.01.
L " [ mov Ug2.02 000000 ||
GET ] pooont i
pO000z
I B Dooon1 Pon03 ||
END
(b) Program example using PUT/GET instruction
Module READY Execution contact
FCOD0 [ Pute 0 hooot !
i |
PUTP 1 hOoo0 |
PUTP 2 hoD !
PUTP 3 hO00! |l
PUTP 4 200 |l
— ] Channel Run flag
uoz.or.0 [ mov uoz.0z 000000 ||
32 T -
BET 37 000001 f
POO00:
, E 000001 e

Conversion of error code to BCD

46

END

Sawe CHD® s 470
converted
wvalue on 000000

Sawe error code on
0ooam

Convert 01 saved data
to BCO to output to
po40

Setting channel
status (CHO, 1)

Imput range(4~20mdé )

Qutput data tvpe
(-32000~32000)

Time average
processing(CHO)

dyerage value (CHO:
2003

Save CHO® = &/0
converted
wilue on 000000

Saﬁe error code on

Convert 01 saved data
to BCD to output to
PO40
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Chapter 7 Configuration and Function of Internal Memory
(For 2MLI/2MLR)

7.1 Global Variable (Data area)

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

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

Global variable Memo_ry Contents Read/Write
allocation
_xxyy_ERR %UXxx.yy.0 Module ERROR flag Read
_Xxyy RDY %UXxx.yy.15 | Module READY flag
_xxyy_CHO_ACT %UXxx.yy.16 | CH 0 RUN flag
_xxyy_CH1_ACT %UXxx.yy.17 | CH 1 RUN flag Read
_xxyy_CH2_ACT %UXxx.yy.18 | CH 2 RUN flag
_xxyy CH3_ACT %UXxx.yy.19 | CH 3 RUN flag
_xxyy_CHO_DATA %UWNxx.yy.2 | CH 0 Digital output value Read
_xxyy_CH1_DATA %UWxx.yy.3 | CH 1 Digital output value Read
_xxyy_CH2_DATA %UWxx.yy.4 | CH 2 Digital output value Read
_xxyy CH3 DATA %UWxx.yy.5 | CH 3 Digital output value Read
_xxyy_CHO_PALL %UXxx.yy.128 | CHO process alarm LL-limit
_xxyy_CHO_PAL %UXxx.yy.129 | CHO process alarm L-limit
_xxyy _CHO_PAH %UXxx.yy.130 | CHO process alarm H-limit
_Xxyy_CHO_PAHH %UXxx.yy.131 | CHO process alarm HH-limit
_xxyy_CH1 PALL %UXxx.yy.132 | CHL1 process alarm LL-limit
_xxyy_CH1 PAL %UXxx.yy.133 | CHL1 process alarm L-limit
_xxyy CH1 PAH %UXxx.yy.134 | CHL1 process alarm H-limit
_xxyy_CH1 PAHH %UXxx.yy.135 | CH1 process alarm HH-limit
_xxyy_CH2_PALL %UXxx.yy.136 | CH2 process alarm LL-limit
_Xxxyy_CH2_PAL %UXxx.yy.137 | CH2 process alarm L-limit
_xxyy CH2_PAH %UXxx.yy.138 | CH2 process alarm H-limit
_xxyy_CH2_PAHH %UXxx.yy.139 | CH2 process alarm HH-limit Read

_xxyy_CH3_PALL
_xxyy_CH3_PAL
_xxyy_CH3_PAH
_xxyy_CH3_PAHH
_xxyy_CHO_RAL
_xxyy_CHO_RAH
_xxyy_CH1_RAL
_xxyy_CH1_RAH
_xxyy_CH2_RAL
_xxyy_CH2_RAH
_xxyy_CH3_RAL
_xxyy_CH3_RAH

%UXxx.yy.140
%UXxx.yy.141
%UXXX.yy.142
%UXxx.yy.143
%UXxx.yy.144
%UXxx.yy.145
%UXxx.yy.146
%UXxx.yy.147
%UXxx.yy.148
%UXxxX.yy.149
%UXxx.yy.150
%UXxxX.yy.151

CH3 process alarm LL-limit
CHS3 process alarm L-limit
CH3 process alarm H-limit
CH3 process alarm HH-limit
CHO change rate alarm L-limit
CHO change rate alarm H-limit
CHZ1 change rate alarm L-limit
CHZ1 change rate alarm H-limit
CH2 change rate alarm L-limit
CH2 change rate alarm H-limit
CH3 change rate alarm L-limit
CH3 change rate alarm H-limit
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_xxyy CHO_IDD %UXxx.yy.160 | CHO input disconnection detection

_xxyy CH1_IDD %UXxx.yy.161 | CHL1 input disconnection detection

_xxyy CH2_IDD %UXxx.yy.162 | CH2 input disconnection detection

_xxyy CH3_IDD %UXxx.yy.163 | CH3 input disconnection detection

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

_xxyy_CHI1_HARTE | %UXxx.yy.169 | CH1 HART communication error flag

_xxyy_CH2_HARTE | %UXxx.yy.170 | CH2 HART communication error flag

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

_xxyy ERR_CLR %UXxx.yy.176 | Error clear request flag Write

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

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

Base No.
Dot Dot

%UWOT4T3

Device Type l WORD
Slot No.

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

Base No.
Dot Dot

%UX 0 T5 T 163

Device Type l BIT
Slot No.
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7.1.2 How to use global variable
- In order to register global variable, there are two method, auto registration after setting I/0 parameter
at project window and batch registration after setting I/O parameter

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

¥ ML2R TEST - SoftMaster

55 PROJECT EDIT FIND/REPLACE VIEW OMNLIME MONTOR DEBUG TOOLS WINDOW HELP

DSGES D Aaa B OhinciBEX L KLY AAFEFS Les 0 00w

IR OO0 G0 FEE EESIAEE0 DHEEWHSEFEE 000 0 nEe s

AU ES AR s RSHHLSEESREYYYY S0EERE EEE DEADOI
v 1 x HART_Al[Program] x| gram] % 1/0 x| Global/Dire

a & MLER_TEST
4~ Wetwork Configuration
4- [ Unspecified Metwork
a5 MawP LT [BOS0 2MLL-EFMT(E]] ‘ 2MLP-ACF 2MLP-ACF 2L - ZMLFT
E a5 NewPLC [BOST 2MLL-EFMT(B)] () () R BL5H
&1 NewPLC [B155 ZMLL-CH2A/B]
% Systern Varlable
4- [ NewPLC(2ZMLR-CPUH}-Offline
@ Global/Direct Variables
a-[@ Parameter

Scan Program
. MewProgram

LB HART Al
. Fragram
User data tupe
T3 Library
<
=] @ Base 00 : Default A Apply Current Consumption
i gl Slot 00 - 2MLL-EFN

Module De

& Slot 01 : 2MLL-EF Slot
3 Base 01 : Default -

RO View High-speed Link  View P2P

Function/Function Block

- Base 03 : Default

Most Recentlv Used
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(b) Select 2MLF-AC4H module at I/O parameter window

=-f Base 00 : Default

- Base 01 : Default
- Base 02 : Default
- Base 03 : Default
- Base 04 : Default
- Base 05 : Default
- Base 06 : Default
- Base 07 : Default
- Base 08 : Default
- Base 09 : Default
- Base 10 : Default
-0 Base 11

- Default

A Slot 00 : 2MLL-EFM
A Slot 01 : 2MLL-EFN

~

Apply

Current Consumption

Slot

Module Description

ZMLF-AC4H (HART interface analo +

H
10 [~ ﬁ High Speed Counter Module

[ Digtal Module List
E\ﬂ Special Module List
8

Input Filter

Analog Input Module

- 2ZMLF-AVEA (A/D Voltage Input Type(8 Channels))
@ 2MLF-ACSA (A/D Currert Input Type( Channels))

ZMLF-AD4S (lsolated4ype analog Input Type(d Channels))

8
a 2MLF-ADBA (A/D Voltage ACumrent Input Type(8 Channels))
a ZMLF-AD16A (A/D Voltage/Cument Input Type(16 Channels))

OISl 2MLF-ACAH (HART interface analog Current Input Type(4 Ch

@ Analog Output Madule

[ I

(c) Set parameter by pressing [Details] and select [OK]

2MLF-AC4H (HART, 4-CH) ?
IMLF-AC4H (HART, 4-CH)
Pararneter CHO CH1 CH2 CH2
[] Operation Channel Enable w Dizahle Dizahle Dizable
[ Input Range Setting 4~ 20md, 4~ 20, 4~ 20, 47 20mid,
Cutput D ata Type 32000~ 32000 32000~ 32000 32000~ 32000 32000~ 32000
[ average Methad Sampling Sampling Sampling S ampling
Ayerage Walue I} 0 0 0
[ Process Alam Dizahle Dizahle Dizahle Dizahle
Process &larm H.H. Linit 1] 1] 1] 1]
Process Alarm H. Limit 1] 1] 1] 1]
Process Alarm L. Linit a a0 a0 a0
Process Alamn L.L. Limit a a a a
] Rate of Change &lam Dizable Dizable Dizable Dizable
Fate of Change Alarm per 100 100 100 100
Rate of Change H. Limit I} 0 0 0
Rate of Change L. Limit I} 0 0 0
[] HART Dizahle Dizahle Dizahle Dizahle
Cancel
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(d) Select [Yes]
- Auto-register global variable of module set in I/O parameter

SoftMaster

Automatically register variable comments according to the
module set in the |/O parameter.

The previous comments will be deleted.

Continue?

Ny
'I.N.l

(e) Global variable auto registration check
- Double-click Global/Direct Variable of project window
Project v I x HART AllProgram] % | NewProgram[Program] x| 1/O Parameter ;/ Global/Direct Variables x

4 @ MLZR_TEST )
4 &F Network Configuration | ctobal Variable Iﬂ‘“““ comment | ] Fig l
- P Unspecified Metwork - - EIPS A
&3 MewPLC [BOS0 2MLL-EFMT(B)] Uarul.ahdle Variable Type | Address 131'1:131 Retal ) od| oPC | HHI Comment
& WewPLC [BOS1 2MLL-EFMT(B)] wn alue | in iy
£ NewPLC [B155 2WILL-CHaA/B] 564 |UAR_GLOBAL . _FO104_US_CHZ_ERRD UINT 158 T T [ ' [ RID Input Wodule: US Hode CHZ Settin
! %:Iisfﬁ_g?;:::_ﬁn_cpu“)_Omine 565 |UAR_GLOBAL _Fe184 US_CH2_ETL UINT 134 U 7T T RTD Input HModule: US Hode CH2 Effect
@ Global/Diract Variables 566 |UAR_GLOBAL _Fo10h US CHZ ETU  UTHT 143 T RTD Input Hodule': US Hode CH2 EFfect
4 [% Paramatar 567 |UAR_GLOBAL _Fo10h US_CH3 EEPR UTHT 151 T T T ' RID Input Wodule: US Hode CH3 EEPROM
Basic Parameter 568 UAR_GLOBAL i _FB1084 US_CH3_ERRO: UINT 159 O [ r [T 'RTD Input HModule: US Hode CH3 Settin
_| _| _US_CHZ_| P
I 140 Parameter 569 |UAR_GLOBAL  _FO184 US_CH3 ETL UINT 135 I ' T [ RTD Input Module: US Hode CH3 Effect
_ & Fiedundancy Paramster 578 |UAR_GLOBAL _Fo104 US_CH3_ETU UINT 143 T RTD Input Module: US Hode CH3 Effect
)
571 |UAR_GLOBAL _Foi0h US_CHY4 EEPR UTHT 148 T T T ' RTD Input Wodule: US Hode CH4 EEPROM
572 |UAR_GLOBAL ™ Fo10h US CHh ERRO: UTHT 156 T RTD Input Hodule': US Hode CHA Settin
573 |UAR_GLOBAL  _Foioh US _CHY ETL UIHT 132 [ T ' RTD Input Hodule: US Hode CHM Effect
@ User data type 574 |UAR_GLOBAL® Fo1oh US CHa ETU  UTHT 148 T RTD Input Hodule': US Hode CHA Effect
@ Library 575 |UAR_GLOBAL . _FO184_US_CHS_EEPR: UINT 149 I T T (RTD Input Module: US Hode CH5 EEPROM
576 |UAR_GLOBAL® _Fo10h US CHS ERRO: UTHT 157 T R Input Hodule': US Hode CHS Settin
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(2) Global variable registration

- Registers global variable set in I/O parameter

(a) Double-click Global/Direct Variable of project window

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

% PROJECT | EDIT

0@ GE=

FIND/REPLACE WIEW  OMNLINE
Undao
Reda
Cut

Copy
Paste

. Delete

Select All

Insert Line
Add Line(M)

Delete Line

Export into text file...

Import Variables from File...

MOMITOR
Ctri+Z
Ctri+Y
Ctrl+X |
Cirl+C
Ctri+V

Delete

Ctrl+A

Ctri=L |
Ctrl+=M
Ctrl+D

Register Madule Variable Comments

[ Y

e 7 B

Metwork variable automatic registration

Add EXTERMAL variable
Move ltem Up

Maove ltem Down

Remove All Unused Variable/Comments

Reallocate All Auto-allocation Variables...
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| Global Variable lm.ﬁcc'ess Comment .ﬂFag ]
q g EIP
Uarl_able Variable Type | Address NOOE(EELTL Rt_ata Used I]P[!‘Ir HHI Comment
Kind Ualue in un

C6Y UAR_GLOBAL | _F @184 US_CH2_ERROD: UINT 158 IO IC] r [T RTD Input Hodule: US HMode CHZ Settin
565 UAR_GLOBAL : _FB8184 US_CHZ2_ETL :UINT 134 IO IC] r [T RTD Input HModule: US Hode CH2 Effect
566 UAR_GLOBAL | _F8184 US_CHZ2_ETU :UINT 142 IO IC] r [T RTD Input HModule: US Hode CH2 Effect
567 UAR_GLOBAL . _FB184 US_CH3_EEPR UINT 151 IO IC] r [T RTD Input HModule: US Hode CH3 EEPROM
Ca® |(UAR_GLOBAL . _FA@184 US_CH3_ERRO UINT 159 r r r [T RTD Input Hodule: US Hode CH3 Settin
569 |UVAR_GLOBAL i _FB184_US_CH3_ETL : UINT 135 r r r [T 'RTD Input Hodule: US Hode CH3 Effect
578 |VAR_GLOBAL | _F8184_US_CH3_ETU UINT 143 r r r [T RTD Input Hodule: US Hode CH3 Effect
571 UAR_GLOBAL | _F @184 US_CH4_EEPR: UINT 148 IO IO r [T (RTD Input Hodule: US Mode CH4 EEPROH
572 UAR_GLOBAL | _FB8184 US_CH4 ERRD: UINT 156 IO IC] r [T RTD Input HModule: US Hode CHY4 Settin
573 UAR_GLOBAL i _FB184 US_CH4 ETL : UINT 132 IO IC] r [T (RTD Input HModule: US Hode CH4 Effect
57hy UAR_GLOBAL | _FB8184 US_CH4 ETU UINT 148 I M r [T {RTD Input Hodule: US Hode CH4 Effect
575 |UAR_GLOBAL . _F@184_US_CHS_EEPR UIMT 149 r r r [T 'RTD Input Hodule: US Hode CHS EEPROM
576 |UAR_GLOBAL . _FA@184 US_CH5_ERRO UINT 157 r r r [T RTD Input Hodule: US Hode CHS Settin
LYri UAR_GLOBAL | _F@184 US_CH5_ETL : UINT 133 IO IC] r [T RTD Input Hodule: US Mode CHS Effect
578 UAR_GLOBAL | _F8184 US_CHS5_ETU : UINT 11 IO IC] r [T RTD Input HModule: US Hode CHS Effect
579 UAR_GLOBAL | _FB8184 US_CH6_EEPR: UINT 158 IO IC] r [T RTD Input HModule: US Hode CH& EEPROM
588 UAR_GLOBAL | _FB8184 US_CH6_ERRD: UINT 158 IO IC] r [T RTD Input HModule: US Hode CH& Settin
581 UAR_GLOBAL | _FB8184 US_CH6_ETL | UINT 134 r r r [T RTD Input Hodule: US Hode CH& Effect
582 |VAR_GLOBAL i _F8184_US_CH6_ETU : UINT 142 r r r [T 'RTD Input Hodule: US Hode CHG6 Effect
583 |UAR_GLOBAL . _FA184 US_GH7_EEPR UINT 151 r r r [T RTD Input Hodule: US Hode CHY EEPROH
584 UAR_GLOBAL _Fl]1l]!i_US_[:H?_ERRl]§UIHT 159 IO IO r [T RTD Input Hodule: US Mode CH7 Settin
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(3) Local variable registration
- Registers variable among registered global variable you want to use as local variable.

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

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

variable”.
qeoq EIP/
Variable Kind Uariable Type Address Lnibial Rt_ata Used| OPC | HHI Comment
Ualue in un
1 UAR_EXTERHAL r IC] r r
B Select Variable
Variable [Jadd to address comment
MName: . .
[ Auto English conversion
Variable Kind
(® Global Variable () Address Comment () Flag
Global Variable Item
Item: all ~
ariable Kind Wariable Type Address Initial alue | Retain [ Used | EIP/OPC UA[ HMI | System Variable Comment
1 |UAR_GLOBAL  CHA _HART_DATA INT IO IO IO IO IO
2 |UAR_GLOBAL : CHA_PAHH_ALAA BOOL IO IO IO IO IO
3 |UAR_GLOBAL : DoneCHA BOOL ICl ICl ICl ICl ICl
4 [UAR_GLOBAL : INST GET_INT IO IO IO IO IO
5 [UAR_GLOBAL : IHST1 PUT_WORD IO IO IO IO IO
& [UAR_GLOBAL : PUAA WORD %MW1 80 IO IO 2 IO IO
7 |UAR_GLOBAL  SUAA WORD IO IO 2 IO IO
2 |UAR_GLOBAL i _AAA8_ADDR_LHH WORD %LW3761 IO IO IO IO IO FEnet: LHHM information{:
9 (UAR_GLOBAL : _@88688_L INE_TOPOLOD : BOOL ZLX68148 IO IO IO IO IO RAPIEnet: Line topology
10 (UAR_GLOBAL : _@A688_L INKUP_INFO : BOOL %Ly60088 IO IO IO IO IO FEnet: Link up/down inft
11 (UAR_GLOBAL : _A8A88_RING_TOPOLOD : BOOL ZLR68149 IO IO IO IO IO FEnet: Ring topology st:
12 |URR_GLOBAL : _8888_SC_INFO WORD %LW3768 IO IO IO IO IO FEnet: Server connectior

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

- View per base, slot

B Select Variable

Variable []Add to address comment

= [ auto English conversion

Variable Kind

(®) Global Variable () Address Comment (C)Flag
Global Variable Item
Item: Base02, Slotd0: 2MLF-AC4H (HART interface analog Current Inp ~
Wariable Kind Wariable Type Address Initial Yalue|  Retain Used EIF/OPC UA|  HMI Spstem Variable Comment

1 |VAR_GLOBAL . 8288 _CHB_ACT BOOL %UK2.8.1 IO [ IO IO I HART Analog Input Hodule: CHB@
2 |UVAR_GLOBAL : 8288 _CHB_DATA INT Uu2.8.2 IO [ IO IO I HART Analog Input Hodule: CHB@
3 |VAR_GLOBAL . 8288 _CHO_HARTERR  BOOL %UK2.8.1 IO [ IO IO I HART Analog Input Hodule: CHB@
4 |UAR_GLOBAL : 8288 _CH8_IDD BOOL %UK2.8.1 IO [ IO IO I HART Analog Input Hodule: CHB@
5 |UVAR_GLOBAL . 8288 _CHB_PAH BOOL %UK2.8.1 IO [ IO IO I HART Analog Input Hodule: CHB@
& |UAR_GLOBAL : 8288 _CHB_PAHH BOOL %UK2.8.1 IO [ IO IO I HART Analog Input Hodule: CHB@
7 |VAR_GLOBAL . 8288 _CHB_PAL BOOL %UK2.8.1 IO [ IO IO I HART Analog Input Hodule: CHB@
3 |UAR_GLOBAL : 8288 _CHB_PALL BOOL %UK2.8.1 IO [ IO IO I HART Analog Input Hodule: CHB@
9 |UAR_GLOBAL . 8288 _CHB_RAH BOOL UK2.08.1 IO [ IO IO I HART fAnalog Input Hodule: CHB@
10 |UVAR_GLOBAL : 8288 _CHB_RAL BOOL UK2.08.1 IO [ IO IO I HART fAnalog Input Hodule: CHB@
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(d) The following is example selecting digital input value (_0000_CHO_DATA) of “Base00, Slot00”.

7-10

B Select Variable

Variable [JAdd to address comment

e [] Auto English conversion

Variable Kind

(®) Global variable  (C) Address Comment (C)Flag
Global variable Item
Item: Base02, Slot00: 2MLF-AC4H (HART interface analog CurrentInp ~
Wariable Kind ariable Type Address Initial Value | Retain Uszed EIP/OPC UA]  HMI | Spstem ‘Variable Comment FS

1 |UAR_GLOBAL : _B8288 CHB_ACT BOOL UK2.8.1 I O I I I HART fAnalog Input Hodule: CHA
2 |UAR_GLOBAL : _B288 CHB_DATA INT W2.8.2 I O I I I HART fAnalog Input Hodule: CHA
3 |UAR_GLOBAL : _B288 CHB_HARTERR : BOOL UK2.8.1 I O I I I HART fAnalog Input Hodule: CHA
4 |UAR_GLOBAL : _B8288 CHB_IDD BOOL UK2.8.1 I O I I I HART fAnalog Input Hodule: CHA
% |UAR_GLOBAL : _B8288 CHB_PAH BOOL UK2.8.1 I O I I I HART fAnalog Input Hodule: CHA
E |VUAR_GLOBAL | 8288 CHO _PAHH BOOL Ux2.8.1 IO O IO IO IO HART Analog Input Module: CHA
7 |VAR_GLOBAL : _8288 _CHO_PAL BOOL Ux2.8.1 IO O IO IO IO HART Analog Input Module: CHA
3 |VAR_GLOBAL | 8288 CHO _PALL BOOL Ux2.8.1 IO O IO IO IO HART Analog Input Module: CHA
9 |VAR_GLOBAL : _8288 CHO_RAH BOOL Ux2.8.1 IO O IO IO IO HART Analog Input Module: CHA
10 |VAR_GLOBAL | 8288 _CHO_RAL BOOL Ux2.8.1 IO O IO IO IO HART Analog Input Module: CHA
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(4) How to use local variable on program
- It describes the added global variable at local program.

- The following is example getting the conversion value of CHO of Analog Input Module to %MWO.

(a) At part reading A/D conversion data to %MWO by using the following MOVE function, double-click

variable part ahead of IN, then “Select Variable” window shows up.

Channel

]

MOVE

EM EMOT

1IN OUT

Double-click

MWD

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

B Select Variable

base, 0 slot) at global variable view item.

Variable

Name

Variable Kind

(® Global Variable

Global Variable Item

() Address Comment () Flag

[ Add to address comment
[ Auto English conversion

Ttem: Base02, Slot00: 2MLF-AC4H (HART interface analog Current Inp
Wariable Kind W ariable Type Address Initial Yalue|  Retain Used EIF/OPC UA|[  HMI | System ‘Y ariable Comment

1 |VAR_GLOBAL : _B8288_CHBO_ACT BOOL ZUN2.8.1 IC] IO IO IC] IO HART Analog Input HModule: CH@
2 |UAR_GLOBAL : 8288 CHO_DATA INT uw2.9.2 IO IO IO IO IO HART Analog Input Module: CHB
3 |VAR_GLOBAL : _B82868_CHO_HARTERR : BOOL ZUN2.8.1 IC] IO IO IC] IO HART Analog Input HModule: CH@
4 |VAR_GLOBAL : _B8288_CHO_IDD BOOL ZUN2.8.1 IC] IO IO IC] IO HART Analog Input HModule: CH@
5 (UAR_GLOBAL : _8288 CHB_PAH BoOL %Ux2.8.1 IO ICl ICl IO ICl HART finalog Input Module: CHB
6 |VAR_GLOBAL : _B8288_CHO_PAHH BOOL ZUN2.8.1 IC] IO IO IC] IO HART Analog Input HModule: CH@
7 |VUAR_GLOBAL : _8208 _CHB_PAL BOOL ZUN2.8.1 IC] IO IO IC] IO HART Analog Input Module: CH@
3 |VAR_GLOBAL i _B8288_CHO_PALL BOOL ZUN2.8.1 IC] IO IO IC] IO HART Analog Input HModule: CH@
9 |VAR_GLOBAL : _B82868_CHO_RAH BOOL ZUN2.8.1 IC] IO IO IC] IO HART Analog Input HModule: CH@
10 (UAR_GLOBAL : _ 8288 _CHB_RAL BoOL %Ux2.8.1 IO ICl ICl IO ICl HART finalog Input Module: CHB
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(c) Double-click or select _0000_CHO_DATA corresponding to CHO A/D conversion data and click

[OK].
P EIP/
Uariable Kind Variable Type fAddress MmEELa R?ta Used| OPC | HHI Comment
Value in un
1 UAR_EXTERNAL r IC] r r

B Select Variable

Variable _0200_CHO_ACT [ Add to address comment
Mame: [ Auto English conversion

Variable Kind
(®) Global Variable () Address Comment () Flag

Global Variable Item

Ttem: Base02, SlotD0: 2MLF-AC4H (HART interface analog Current Inp

Wariable Kind "V ariable | Address Initial %/alue|  Fetain EIP/OPC U Spstem Variable
1 |var_cLoBAL SCECCNECIGIEN B0 0L %Ux2.0. N P :
2 |UAR_GLOBAL | 82088 CHB DATA IHT 0u2_ 8. 0 N N N N HART Analog Input
3 |UAR_GLOBAL 8208 Cib_HARTERR BODL %UX2.8. i ] i i ] HART “Analog Tnput
4 |UAR_GLOBAL . 9208 CHo_TDD BOOL ZUX2.0. i ] i i ] HART “Analog Tnput
5 |UAR_GLOBAL | 8208 CHO_PAH BOOL IO i i i i i HART “Analog Tnput
& |UAR_GLOBAL | 8208 cHo_PAil BOOL ZUX2. 8. ] ] i i ] HART “Analog Tnput

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

Channel MOVE

[} EN ENO}

_0booo_CcH
0_DATA 4N oUuTE MWD
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7.2 PUT/GET Function Block use area (Parameter area)

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

[Table 7. 2] Operation parameter setting area

Global variable Contents R/W | Instruction
_Fxxyy_ ALM_EN Set alarm process
_Fxxyy AVG_SEL Set average process method R/W PUT
_Fxxyy CH EN Set channel to use
_Fxxyy_CHO_AVG_VAL CHO average value
_Fxxyy_CHO_PAH_VAL CHO process alarm H-limit setting value
_Fxxyy_CHO_PAHH_VAL CHO process alarm HH-limit setting value
_Fxxyy_CHO_PAL_VAL CHO process alarm L-limit setting value RW PUT
_Fxxyy_ CHO_PALL_ VAL CHO process alarm LL-limit setting value
_Fxxyy_CHO_RA_PERIOD [ CHO change rate alarm detection period setting
_Fxxyy_CHO_RAH_VAL CHO change rate H-limit setting value
_Fxxyy_CHO_RAL_VAL CHO change rate L-limit setting value
_Fxxyy_CH1_AVG_VAL CH1 average value
_Fxxyy CH1_PAH_VAL CH1 process alarm H-limit setting value
_Fxxyy_CH1 PAHH_VAL CH1 process alarm HH-limit setting value
_Fxxyy_CH1 PAL_VAL CH1 process alarm L-limit setting value RW PUT
_Fxxyy_CH1 PALL_VAL CH1 process alarm LL-limit setting value
_Fxxyy_CH1_RA_PERIOD | CH1 change rate alarm detection period setting
_Fxxyy_CH1_RAH_VAL CH1 change rate H-limit setting value
_Fxxyy CH1 RAL_VAL CH1 change rate L-limit setting value
_Fxxyy_CH2_AVG_VAL CH2 average value
_Fxxyy CH2_PAH_VAL CH2 process alarm H-limit setting value
_Fxxyy_CH2_PAHH_VAL CH2 process alarm HH-limit setting value
_Fxxyy CH2_PAL_VAL CH2 process alarm L-limit setting value
_Fxxyy CH2_PALL_VAL CH2 process alarm LL-limit setting value RIW PUT
_Fxxyy_CH2_RA_PERIOD | CH2 change rate alarm detection period setting
_Fxxyy_CH2_RAH_VAL CH2 change rate H-limit setting value
_Fxxyy_ CH2_RAL_VAL CH2 change rate L-limit setting value
_Fxxyy_ CH3_AVG_VAL CHS3 average value
_Fxxyy CH3_PAH_VAL CH3 process alarm H-limit setting value
_Fxxyy CH3_PAHH_VAL CH3 process alarm HH-limit setting value
_Fxxyy CH3_PAL_VAL CH3 process alarm L-limit setting value RIW PUT
_Fxxyy CH3 PALL_VAL CH3 process alarm LL-limit setting value
_Fxxyy_CH3_RA_PERIOD | CH3 change rate alarm detection period setting
_Fxxyy_CH3_RAH_VAL CH3 change rate H-limit setting value
_Fxxyy CH3 RAL_VAL CH3 change rate L-limit setting value
_Fxxyy DATA_TYPE Output data type setting RIW PUT
_Fxxyy_IN_RANGE Input current/voltage setting
_Fxxyy ERR_CODE Error code R GET

* Atdevice allocation, xx means base number and yy means slot number where module is equipped.
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7.2.2 PUT/GET instruction

(1) PUT instruction

PUT

Writing data to special module

Function Block Description
Input
PUT REQ : Execute function when 1
BASE : Specify base position
- DONE | . o
BOOL REQ BOOL SLOT : Specify slot position
USINT — BASE STAT = UINT MADDR : Module address
USINT —J SLOT DATA : Datato save module
UINT —| MADDR
Output
—| DATA
*ANY 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 L
Block Input(ANY) type Description
Save WRD data into the designated module address
PUT_WORD WORD (MADDR).
PUT DWORD DWORD Save DWORD data into the designated module address
- (MADDR).
Save INT data into the designated module address
PUT_INT INT (MADDR).
Save UNIT data into the designated module address
PUT_UINT UINT (MADDR).
Save DINT data into the designated module address
PUT_DINT DINT (MADDR).
Save UDINT data into the designated module address
PUT_UDINT UDINT (MADDR).
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(2) GET instruction

GET

Reading from special module data

Function block Description
Input
REQ : Execute function when 1
GET BASE : Specify base position
SLOT : Specify slot position
BOOL —| REQ DONE |~ BooL MADDR : Module address
USINT — BASE STAT |— UINT 512(0x200) ~ 1023(0x3FF)
USINT —f SLOT DATA |— <ANY
UINT —J] MADDR Output
DONE : Output 1 when normal

STAT : Error information
DATA : Data to read from module

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

m Function

Read data from designated special module

Function Block Output(ANY) type Description
GET_WORD WORD zc(jej\rcé sdsazﬁ/l 21;) Q;;:h as WORD from the designated module
GET_DWORD DWORD ::;cé sdsazi/l iSDrBLIJQ(;h as DWORD from the designated module
GET_INT INT zs;isgiﬁAﬁDg;Ch as INT from the designated Module
GET_UINT UINT zc(je;céscia(ta :[s)Dn;l;?:h as UNIT from the designated module
GET_DINT DINT zc(je;céscia(ta :[s)Dn;l;?:h as DINT from the designated module
GET_UDINT UDINT Read data as much as UDINT from the designated module

address (MADDR).
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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 ~ DONEr BOOL REQ : Execute function when 1(rising edge)

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

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

USINT LOT (bit mask set)

USINT {CH Output
DONE : Output 1 when normal

ARRAY[13] o et STAT : Error information
QF BOOL |~

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

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

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

mExample program
IE] 16400
CHHD

req HART _CHrD
|@——RED T DONE

4 15400 1640000
BASE  JBASE  STAT}

I%; 16401
SLoT 4sLoT

18 16400
tH o JH

ir o
CCCC {CHND

ia
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(2) HART_C000 command

HART C000

Read response to Universal Command 0

Function block

Description

cooo Input
HART_CO0O
BOOL {RE0 ~ DONEf BOOL REQ
BASE
USINT {BASE STATF UINT SLOT
CH
USINT {SLOT  M_IDF USINT
Output
USINT 4cH  O_TYPF UINT DONE
STAT
PAMBLE USINT M_ID
D TYP
U_REYY  UsINT
PAMBL
O_REVE  usINT U_REV
D_REV
S_REV:  USINT S_REV
H_REV
H_REVE  UInT DFLAG
D ID
OFLAG. ARRAY[S]
OF BOOL
010 yDINT

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

: Specify slot position

: Used channel number

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

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

: Minimum Preamble number

: Universal Command Revision

: Device Specific Command Revision
: Software Revision

: Hardware Revision(x10)

: Device Function Flag

: Device ID

mFunction

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

command through HART_CMND.

S
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mExample program
19 16401
coon
B
e | IR0 1640000
BASE  {BASE  STATE
e | 1Ee 16484
SLOT fsLor Moot
2| 16D 16#B409
H {H DTV
i1z 16405
PAMEL}
T 16405
U_REW}
T 16404
O_REW}
i 16402
S_REW}
| 1640002
H_REW}
Tis |
OFLAGH
e | 15#00#\000%
o_io
L0
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(3) HART_C001 Command

HART CO001

Read response to Universal Command 1

Function block Description
com |nput
HART_CO01
BOOL 4REN — DOOMEF BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
SLOT : Specify slot position
{BASE  STATE
HSINT HINT CH : Used channel number
USIMT 45L0T PUMITE USIMT
Output
DONE : Output 1 when normal
4CH Pyt
HEINT REAL STAT : Error information
PUNIT : Primary Variable Unit
PV : Primary Variable
mFunction

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

mExample program
L2t 16401
cooi
HART_CO01
REL ~ DONE}
122 1600 1640000
BASE  {BASE  STATH
123 16401 16#33
SLOT - 43LOT PUNITE
JE] 16400 §.13619918
Be-00]
tH Py}
175
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(4) HART_C002 command

HART C002

Read response to Universal Command 2

Function block Description
cooz Input
HART_CO0Z . -

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

USINT BASE  STAT  UINT CH : Used channel number

USIMNT {5L0T CURR: REAL
Output

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

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

used to monitor response data.

mExample program
L 16#01
coge

HART _CO0Z
REU ~ DONE

127 16400 1640000

BASE  {BASE  STATE
129 15401 401207113

3e+000

SLOT  4SLOT  CURR-

L 1600 T.54432305
Te-002

CH {CH  PCENTE

L30
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(5) HART_C003 command

HART C003

Read response to Universal Command 3

Function block Description
£003 Input
HART_CO03
BOOL el DONE BoOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT -BASE  STATR UINT SLOT : Specify slot position
CH : Used channel number
USINT 45L0T CURRL REAL
USINT {CH  PUNITE USINT Output
DONE : Output 1 when normal
Mt REAL STAT : Error information
CURR : Primary Variable loop current(mA)
ST st PUNIT : Pr?mary Var?able Unit
PV : Primary Variable
o SUNIT - Secondary Variable Unit
SV : Secondary Variable
TUNIT : Tertiary Variable Unit
TUNITE - ysInT TV : Tertiary Variable
QUNIT : Quaternary Variable Unit
™ REAL Qv : Quaternary Variable
UNITE pstT
W ReEAL

mFunction
When [Universal Command 3] command is set to the designated module’s channel, this function is
used to monitor response data.
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mExample program
L3¢ 15401
£o03
HART _CO03
RED~ OONEL
JEE 15400 1640000
BASE  fBASE  STAT}
133 16401 4.01207113
Se+000
SLOT  4SLOT  CURRE
L34 15400 15438
CH {H  PUNITE
L35 513619918
Ge+001
Pyl
L35 15#F &
SUNITE
157 1. #0HANDOD
De+000
Sl
134 1G#FB
TUNITE
L0 0. 000a0000
Oe+000
T4l
L40 15438
UNITE
141 754432305
Te-002
v
L2
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(6) HART_C012 command

HART CO012

Read response to Universal Command 12

Function block Description
cmez |nput
HART_CO12

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

USINT dRAsE =TATE wInT SLOT . Specify slot position
CH : Used channel number

USIMNT {3L0T  MESSE STRIMG
Output

USINT 4CH EEL sTRIMG 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 is
used to monitor response data.

mExample program

L4 15401

comz

HART_CO12

REU ™ DONE}
JZ?] 16400 1640000

BASE  {BASE  STAT
145 16401 R
Wl

SLOT  48LOT  MESSE
L 16400 '

CH CH _HGEL

L7
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(7) HART_C013command

HART CO013

Read response to Universal Command 13

Function block Description
CoT3 Input
HART_CO1.3
BooL el DORE- BOGL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT {BASE  STATE UINT SLOT : Specify slot position
CH : Used channel number
USINT 45LOT  TAGr STRING
Output
usint CH DESCr STRING P
DONE : Output 1 when normal
YEARL UINT STAT : Error information
TAG : Tag
MOME USINT DESC : Descriptor
YEAR : Year
MON : Month
D&Yl 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
JEY 16401
L3

HART_C013
RELl — DOME:

49 16400 16#0000

BASE  {BASE STATH
L5 16401 WTC

SLOT - 4SLOT - TAGE
15¢ 16400 LEEEEEEES
fities '

CH 4CH DESCH

LAz 1B#070C
YEARL

L53 16#04
MONL

s | 16#05
DY}

i85 |
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(8) HART_C015command

HART CO015

Read response to Universal Command 15

Function block Description
L5 Input
BOOL RIEERT'CSDIFJE BOOL
REQ : Execute function when 1(rising edge)
BASE : Specify base position
WSINT BASE - STTE LINT SLOT : Specify slot position
CH : Used channel number
USINT 45L0T A_SELL USINT
USINT OH  TRUNCE usInT Output
DONE : Output 1 when normal
RUNIT- UsINT STAT : Error information
A SEL : PV Alarm select code
IFPER. REAL TFUNC : PV transfer function code
RUNIT : PV range units code
LOWERE REAL UPPER : PV upper range value
LOWER : PV lower range value
oiel REAL DAMP : PV damping value(sec)
WR_P : Write-protect code
Pl UsINT DIST : Private-label distributor code
DISTE USINT

mFunction
When [Universal Command 15] command is set to the designated module’s channel, this function is
used to monitor response data.
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mExample program
159 16401
co1s
el DO
“isr | 16#O0 1640000
BASE  {BASE  STAT}
I = 164F A
SLOT  {SLOT A_SEL}
Trag | 1GHmD 16400
CH  {cH TRUMCH
TiEg | 16439
RUNITH
Tiaf | 1, 00000000
De+007
UPPER}
iEa2 | 0. 00000000
Oe+000
LOWERH
Ttz | 0. 00000000
Oe+000
DMPL
Tiar | 1G4FE
IR_P
TiEs | 16484
oistt
Tieg |
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(9) HART_C016 command

HART CO016

Read response to Universal Command 16

Function block Description
CO1G Input
HART_CO16
BOOL {RED  DOMEF BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
| | SLOT . Specify slot position
USINT BASE  STAT- UINT CH : Used channel number
USIMT  A5LOT F&SSME UDINT Output
oH DONE : Output 1 when normal
USINT 4 STAT : Error information
FASSM : Final assembly number

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

used to monitor response data.

mExample program
167 16401
il
HART_CO1R
REU ™ OOME:
168 16400 1640000
BASE  {BASE  STATE
80 16401 15#00000000
SLOT  {SLOT FASSHE
170 16400
H

L7t
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(10) HART_C048 command

HART C048

Read response to Common Practice Command 48

Function block Description
C048 Input
HART_CO45
BooL &l DI eooL 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  D331BF WORD Output
DONE : Output 1 when normal
ExTOl BVTE STAT : Error information
DSS1A : Device-specific status1(1/2)
OPMOL mvTE DSS1B : Device-specific status1(2/2)
EXTD : Extend device-specific status(V6.0)
Aol . OPMD : Operational modes(V5.1)
DWORD AOS : Analog outputs saturated (V5.1)
AOF : Analog outputs fixed (V5.1)
AFE DwoRD DSS2A : Device-specific status2(1/3)
DSS2B : Device-specific status?2 (2/3)
05524 DWORD DSS2C : Device-specific status2 (3/3)
05528 DWORD
0SS20r 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
L2 16401
048

R DONEL

“ira | 16Ro0 1R#0000
BASE  {BASE  STAT|

174 16401 15#00000002
SLOT  {SLOT DSS14t

75| 1EkmD 1640000
CH  H  Dssig

i 16400
ExTOH

r | 16400
PO

178 15#00200005
anst

173 15#00000000
A0Ft

180 18#82084FBD
Oss2ak

187 15#29570040
0ss28t

Tigz | 15#00835200
Oss2ck

T
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(11) HART_CO050 Command

HART CO050

Read response to Common Practice Command 50

Function block Description
COR0 Input
HART_CO50
BOOL {REU  DOWE- BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT {BASE  STATE UINT SLOT : Specify slot position
CH : Used channel number

USINT  {3L0T P_YAR: USINT

USIMT CH  S_VAR- USINT Output
TR UsInT DONE : Output 1 when normal
- STAT : Error information P_VAR
: Primary Device

LVARE - usINT Variable
S VAR : Secondary Device Variable
T VAR : Tertiary Device Variable

mFunction

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

mExample program

184 16401
COs0
HART_COA]
REQ ™ DOHEF
185 16400 1640000
BASE  {BASE  STATL
188 16401 16408
SLOT  {5LOT P_vaRt
“iar | 16RO0 16400
CH  foH S_VeR
188 16400
T_VARH
189 16400
[_VaR}
=g
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(12) HART_CO057 command

HART CO057

Read response to Common Practice Command 57

Function block Description
CO=7 Input
HART_COSY . -
BOOL 4REN  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
USINT  {5L0T U_TAGE STRIMG Output
DONE : Output 1 when normal
USINT {CH  UDESLE STRING STAT : Error information
U TAG : Unit tag
UYEARE UIMT UDESC - Unit descriptor
UYEAR : Unit year
U_MON : Unit month
U_MON- - UsINT U_DAY - Unit day
U_DAYE USIMT
mFunction

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

mExample program
i8¢ TE#01
Cos?
HART_CO57T
DOWER

REL

ig2 16400 1640000
BAIE  {BASE  STATH
183 1601 " E0EEEEE"

SLOT - SLOT  U_ThGH
16400 @A " DEDEE
at o1

CH {CH UOESCH

Tigs | 16R070C
UVEAR}

166 16404
LI_MON}

Tl | 16#05

L_Oe

Lag
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(13) HART_C061 command

HART CO061

Read response to Common Practice Command 61

Function block Description
COG1 Input
HART _COG1
BOOL REN DONE: BOOL REQ : Execute function when 1(rising edge)
BASE : Specify base position
USINT BASE  STATR UINT SLOT : Specify slot position
CH : Used channel number
USIMT 43L0T AUNITE usINT
UsIMT {0H ALV REAL Output
DONE : Output 1 when normal
PUNITE UsInT STAT : Error information .
AUNIT : PV Analog Output units code
T A LVL : PV Analog Output level
PUNIT : Primary Variable units code
PV : Primary Variable
SURITE - UsINT SUNIT : Secondary Variable units code
SV : Secondary Variable
S REAL TUNIT : Tertiary Variable units code
TV : Tertiary Variable
TUNITE USINT QUNIT : Quaternary Variable units code
Qv : Quaternary Variable
T REAL
QUMITE wsIMT
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

=2}

L1E

Lror

e

iLfog

Lrog

L1os

Lrg

Lrr

L1

irg

Lre

Lift

COB1

HART_COG1

RE(

16%00
BAsE
16#01
SLaT
16#00

CH

4CH

DOKEL

JBASE  STATH

SSLOT  AUMITE

h_LYLF

PUNITE

Py

SUNITE

SV

TUNITF

T

NUNITE

04

16401

1640000
16407
0. 00000000
De+000
16200
3.6155775E
Te-041
16400
0. 00000000
De+000
1GHFE

-2, 1049714
B6e-007

16470

3. 02260217
be-014

7-33



Chapter 7 Configuration and Function of Internal Memory (For 2MLI/2MLR)

(14) HART_C110command

HART C110

Read response to Common Practice Command 110

Function block Description
Ci10 Input
HART_C110
BOOL REL 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 {SLOT PUMITL USIMT
USINT {H Pyl REAL Output
DONE : Output 1 when normal
SUNIT- USINT STAT : Error information
PUNIT : Primary Variable units code
SV REAL PV : Primary Variable value
SUNIT : Secondary Variable units code
TUNITE  USINT SV : Secondary Variable value
TUNIT : Tertiary Variable units code
WL REAL TV : Tertiary Variable value
QUNIT : Quaternary Variable units code
OUHITE USINT Qv : Quaternary Variable value
W REAL

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

ire

iLrrg

irg

irts

irg

LIty

Lrrs

irg

L1

Lr2f

ir22

16#00
BAsE
16#01
SLar
16#00

CH

ciio
HART_C110

REN — DOWER
BASE  STATH
45LO0T PUMITE
+CH Py}
SUNITE

S

TUWITE

Tht

QUNITE

IS

16401

1640000

16454

01, 00000000
Oe+000

TE00

3. 51557758
Te-041

15#00

0, 00000000
Oe+000

=

-2, 1049714
86e-007
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(15) HART_CLR command

HART CLR

Clear HART command to module

Function block Description
CLR Input
HART_CLR . .

BOOL +REQ ~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
C _CLR . Communication command to be removed

(bit mask set)

USINT  45L0T
Output

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

ARRAY[13] . nyp ' '
OF BOOL -
mFunction

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

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

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

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

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

mExample program
128 16401
CLR
redl HART_LLR
||| REQ ~DOMEF
Tiiag | 16RO0 1640000
BASE  JBASE STATH
1125 | 1Em
SLOT - fsLoT
Tifm | ek
CH  CH
000D {C_CLR
iz |
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7.2.4 Example using PUT/GET instruction
(1) Enable channel

(a) You can enable/disable A/D conversion per channel
(b) Disable channel not using to reduce the conversion cycle per channel

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

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

B15 B14 B13 B12 B11 B10 B9 B8

B7 B6 B5 B4

B3

B2

B1

B0

c|lc|c]c
- - !-1-1—=1-1-1-1-1-1-1-[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.
(f) The right figure is example enabling CHO~CH1 of analog input module equipped at slot 0.

(2) Input current range setting
(a) You can set input current range per channel
(b) When analog input range is not set, all channels are set as 4 ~ 20mA
(c) Setting of analog input current range is as follows.

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

B15 B14 B13 B12 B11 B0 B9 B3 B7 B B B B B2 Bl BO
CH3 CH2 CH1 CHO
Bit Description
0000 4 mA~20 mA
0001 0mA~20mA

16#4422 : 0001 0001 0000 0000

CH3, CH2,CH1, CHO

IN5TZ
REQ PUT_WORO
| — REQ - OOWE L
0 JB&SE  STAT
0 JaLaT
_FO0m _CH_
EM JMa00
R
_lo#oong  DATA
Set channel
to use

[NST
RE PUT_WORD
|} REL — DONE
0 4B4SE  STATH
1 4aL0T
_Fo0a0_IM_
RAMGE  {MADOR
JAEEI00 {DATA
Input range
setting
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(3) Output data range setting

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

(c) Setting of digital output data range is as follows

B15 B14 B13 B2 BI1 BIO B9 B8 B7 BS B5S B4 B2 Bl | IN3TZ
REI PLT_WORM
CH3 CH2 CH1 CHO ) RED DOKE
_ — 0 JB&SE  STATE
Bit Description ]
0000 -32000 ~ 32000
0001 Precise value L LT
0010 0~10000 ]
16#2012 : 0010 0000 0001 0010 ‘FE?%],.@EM IMa00
CH3, CH2, CH1, CHO . R
TB#2012  JO&TH
Precise value has the following digital output range about analog input range
1) Current
Analog input
4~20 mA 0~20 mA
Digital output
Precise Value 4000 ~ 20000 0 ~ 20000
(4) Average process setting
(a) You can enable/disable average process per channel
(b) Average process is not set, all channels are set as enable
(c) Setting of filter process is as follows
(d) The following figure is example using time average about CH1
B15 B4 B13 B12 BI1 B0 B9 B8 B7 B6S B5 B4 B2 Bi | [MsTE
REI PLIT_WORD
|} RED  DOMEL
CH3 CH2 CH1 CHO i
0 JB&SE  STATE
Bit Contents |
0000 Sampling process 0 JsL0T
0001 Time average ]
0010 Count average —angé['ﬁ"""ﬁ Iuanm
0011 Moving average i - R
0100 Weighted average
16#0010 : 0000 0000 0001 0000 1B#0010  JO&TH
CH3, CH2, CH1, CHO |
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(5) Average value setting
(a)Initial value of average value is 0
(b) Setting range of average value is as follows.

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

Moving average 2 ~100(times)

Weighted average 0 ~ 99(%)

(c) When setting value other than setting range, it indicates error number at error code indication
(_FO0O01_ERR_CODE). At this time, A/D conversion value keeps previous data. (# means the
channel where error occurs at error code)

(d) Setting of average value is as follows

B15 B14 B13 B12 B11 BI0O B9 B3 B7 B B B4 B3 B2 B! BO N |H5TS
NN CH# average value REQ PLT_UTHT
|| REN  DOME}
Setting range is different according to average method T
0 JBASE  STATL
Address Contents .
Fxxyy CHO AVG VAL CHO average value setting 1 45L0T
_Fxxyy_CH1 AVG_ VAL CH1 average value setting ]
_Fxxyy_CH2_AVG_VAL CH2 average value setting 'fEBElgEED AWa00
_Fxxyy_CH3_AVG_VAL CHS3 average value setting ]
a0 AO4TA

* Atdevice allocation, x means base number, y means slot number where module is equipped.

(6) Alarm process setting

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

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

c|lclc|cfc]|]c|c]|c A IN3T2
H{H|[H|H|H|H]|H|H PUT_NORD
—| =] =|=|=]=]=]—]3]2]2]|0[3|2]1]0 | || REU DUNE
Change rate Process alarm
alarm n {BASE  STATL
BIT Contents 1 lsin7
0 Disable -]
1 Enable _FO001 _ALM
_EN JM&00
-] R
1680022 JDATA

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

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

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

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

2) Percentile Value: -120 ~ 10120

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

B B B B B B
B15 B14 B13 B12 B11 B10 B9 B8 3 ) B1 BO

7 6 5 4
CH# process alarm setting value

Variable Contents

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

CHO process alarm HH-limit
CHO process alarm H-limit

CHO process alarm L-limit
CHO process alarm LL-limit

CH1 process alarm HH-limit
CH1 process alarm H-limit
CH1 process alarm L-limit
CH1 process alarm LL-limit

_F0001 CH2 PAHH VAL

CH2 process alarm HH-limit

_F0001 CH2 PAH_VAL

CH2 process alarm H-limit

_F0001 CH2 PAL VAL

CH2 process alarm L-limit

_F0001 CH2 PALL VAL

CH2 process alarm LL-limit

FO0001_CH3_PAHH_ VAL

CHS3 process alarm HH-limit

_F0001 CH3 PAH_VAL

CH3 process alarm H-limit

_F0001 CH3 PAL_ VAL

CHS3 process alarm L-limit

_F0001_CH3_PALL_VAL

CH3 process alarm LL-limit

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

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

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

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

B15 B14 BI3 Bi2 B1l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
| CH# change rate alarm detection period |

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

Variable Contents
_F0001_CHO_RA PERIOD CHO change rate alarm detection period
_F0001 CH1 RA PERIOD CH1 change rate alarm detection period
_F0001 CH2 RA PERIOD CH2 change rate alarm detection period
_F0001_CH3 RA PERIOD CH3 change rate alarm detection period

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

(9) Change rate alarm setting value

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

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

Range of change rate alarm value is -32768 ~ 32767

Variable Contents
_F0001_CHO RAL_VAL CHO change rate alarm H-limit setting
_F0001 CHO RAL_VAL CHO change rate alarm L-limit setting
_F0001 CH1 RAL VAL CH1 change rate alarm H-limit setting

FO001_CH1 RAL_VAL CH1 change rate alarm L-limit setting
FO001_CH2 RAL_VAL CH2 change rate alarm H-limit setting
FO001_CH2 RAL_VAL CH2 change rate alarm L-limit setting
FO001_CH3_RAL_VAL CH3 change rate alarm H-limit setting
_F0001 CH3 RAL_VAL CH3 change rate alarm L-limit setting

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

Error code

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

B15 B14 B13 B12 BI11 B0 B9 B8 B7 B6 BS

B4 B3 B2 B

BO

i S S S

Error code

|

Er;grezt?)de Description Rgg ttED

0 Normal operation RUN LED ON
10 Module error (ASIC reset error) Flickers every
11 Module error (ASIC RAM or Register error) 0.2 sec.
20# Time average set value error
30# Count average set value error
40# Moving average set value error FIicke;segvery 1
50# Weighted average set value error
60# Change rate alarm detection period set value error

* At error code, # indicates channel where error occurs
* For more detail error code, refer to 9.1
(d) In case two error codes occurs, module saves first occurred error code and later occurred error

code is not saved

[NST3
RED GET_WORD
| | REQ OONEL
0 {BASE  STAT|
1 {5007 DATAE  DATA
_Foant_ErR
_COOE A

MAOD
R

(e) In case error occurs, after modifying error, use “Error clear request flag”(referring to 5.2.7), restart
power to delete error code and stop LED flicker
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Chapter 8 Programming (For 2MLI/2MLR)

8.1 Basic Program

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

- Analog Input Module is equipped at slot 2
- 10 occupation points of Analog Input Module are 16 points (Flexible type)
- Initial setting condition is saved at internal memory by 1 time input

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

2HLP-ACF 2HLP-ACF 2pL | -

O O DBxx

2HLF-
ACLH

(- Base 01 : Default A

Current Consumption

- Base 02 : Default
- Slot 00 : 2MLF-AC

e Slot 01 :

Default

Module

Description

Input Fiter

-zg Slot 02 Default
-z Slot 03 : Default

2MLF-AC4H (HART, 4-CH)

2MLF-AC4H (HART, 4-CH)
Parameter CHO CH1 CH2 CH3
[ Operation Channel Enable v Enable Dizable Enable
[ Input Flange Setting 4~ 20 4 20mA 420y 4~ 20md
Output Data Type -32000~32000 -32000~32000 -32000~32000 -32000~32000
[ &verage Method Sampling Sampling Sampling Sampling
Average Value i} 0 0 0
[ Pracess &lam Dizable Dizable Dizable Dizable
Process Alarm H.H. Limnit 1} 0 1} 0
Process Alarm H. Limit 1] a a a
Process Alarm L. Limit 1] a a a
Process Alarm L.L. Limit 1] 1] 1] 1]
[ Rate of Change Alarm Dizable Dizable Disable Dizable
Fate of Change Alarm per 100 100 100 100
Fate of Change H. Limnit i} 0 0 0
Fate of Change L. Limit i} 0 0 0
] H&RT Dizable Dizable Digable Dizable
Cance
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(2) Program example using [I/O Parameter]

Execution
s

_00oi _Rov - Execution contact point
I {

Execution —DDDP:IE—TEHD— MOYE
I || EN ENO
_0o01 _CHO_

DATA I ouT
0001 _CH1
TACT HOWE
|} EN  END
_0o01 _CH1_
DaTA IN  0UT
_DDD.JE_TEHE_ WVE
| | EM  ENO
_00o01 _CHZ_
DATA I ouT
0001 _CH3
TACT HOWE
| | EM  ENO
_0001 _CHS_
DaTd I OuT
] INSTE
GET_WORD
REE  DONE
0 BASE STAT
1 SLOT DATA
_F0001 _ERR
_COOE {400
] R

CHO Output

CH1 Qutput

CH2 Output

CH3 Output

OATA

Read error code
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(3) Program example using PUT/GET instruction

INST? INSTS INST13
_0001_ROY - Execution contact point FUT_WORD PLT_W0RD FUT_W0RD
I |} REL " DONE RE0 ™ DONE RED ~ DORE}
0 JBASE sTaT| 0 lBaSE sTaT| 0 JBASE STAT|
i Jatar , 1 st 1 st
Enable CH Setinput Output
(CH1,23) |-Foool-CH _FO001_IH_ _FO001_DAT
i I L current RANGE ~ HADD data ATVFE MO
IG#000E |DATA range 16#3210  |0ATA type 161210 {DATA
[M3TA [MET10 [MET14
PLT_WORD PUT_WORD PUT_WORD
REU ™ DONE REU ™ OONE RED ~ DONE}
0 JBASE STAT] 0 JBASE sTAT| 0 JBASE sTaT|
I 1 st T
Set Set
Ttk | TR o
average - 1 CH1 AIE_TAL A cHo AVETAL A
process 163210 {0ATA average 5000 {DATA average 500 {DATA
value L1 value
INSTIS 1HST16 INSTIT
PUT_WORD PUT_WORD PUT_WORD
RE0 ~ DONE REU ~ DONE REQ ™ DONE
0 JBASE STAT| 0 JBasE sTaT| 0 JBASE STAT
1 Jswr i st 1 JsLar
Set _FOOD1_CH3 Alarm  _FODO1_ALM CH1 _FDO0]_CHI
CH3 _AVE_VAL {MADD = T _PAHH_VAL {MADD
R process R Process R
Average 00 |DATA 160064 {DATA alarm 20000 {DATA
value — — H-Hlimit
INST1B INST13 INSTZD
PUT_WORD PLT_WORD PUT_WORD
RET ™ DONE REL ~ DONE RE ™ OOHE
0 JBASE STAT| 0 JBasE sTaT| 0 JBASE STAT
1 Jswr i st 1 JsLar
CH1
_FOOOT_CHI CH1 _FOO01_CHI CH1  _FOooi_CHi
Process _RAH_VAL {MADD _RAL_VAL {MaDD _PALL_VAL {MADD
R Process R Process "
alarm i _ |
m 1900 JDATA alarm o000 A0aTa slarm DATA
H-limit . -
L-limit — L-Llimit
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INST23 INST2? INSTZ8
FUT_WORD FUT_WORD FUT_WORD
RE0 ™ DORE RE0 ™ DONE REQ ™ DIONE
0 JBasE sTaT| 0 JBASE sTaT| 0 JBasE sTaT
1 dsLoT 1 st i JsLar
CH3 CH3
_FO001_CHS _FOO01_CH3 CH3 _FOO01_CH3
Process —PAHH_YAL MallD _RAH_VAL {MADD "RAL_WAL  {MADD
R Process R Process R
alarm 5000 {DATA alarm 4950 {DATA Alarm g1 doaTa
H-H limit H-limit L-limit
INST24 INST30 INST31
PUT_ORD PUT_UORD PUT_WORD
REQ ™ DONE RE0 ™ DONE RE0 ™ DONE
0 JBASE sTaT) 0 JBASE STAT) 0 JBASE STAT
CH3 1 st CH1 1 Jsar CH3 1 JsLoT
_FO00T_CH3 _FO001_CHI Change rate _F0001_CH3
Process _PALL_VAL {MaDD Change rate —p"neainn Juano g RA_PERIOD JMADD
R R Alarm R
0 Joata _ 10 JDATA detect 5000 {DATA
L-L limit detection etection
period pel‘iOd
INST32 INST33 INST34
FUT_WORD FUT_WORD FUT_WORD
RED ™ DONE RET ™ DONE RED ™ DONE
0 leasE smat) 0 JeASE sTaT| 0 JBASE STAT
CH1 1 L CHL 1 Jsr CH3 1 s
_FOO01_CHI _FOO01_CHI Change raternon1 _cHa
Changerate |~ pan 7L {MADD Change rate ™ Ra[_ VAL -{MADD . _RAH_TAL {MADD
R R Alarm R
Alarm Alarm
1 JoaTa - JoaTa H-limit 10 J{DaTa
H-limit L-limit
INST35
FUT_ORD
REQ ™ DONE}
0 leasE smat)
CH3
lstor
Change rate
_FOO0T_CHS
Alarm RALTAL g0
L-fimit 0 {0t
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Execution _0oo1_cH1_
input AT MOVE
|} |} BN  END |
_0001_CHY_
DATA 4 N OUT b CH1output
_DDDIJ_TEHZ_ MIVE
|} N EMD|
_0001 _CHz
DATSE  { IN 00T} CH2output
_DDDA]_TEHS_ MIVE
| BN END|
_0001 _CHa_
O&TA ~ 4 [N OUT | CH3output
INST36
GET_WORD
REQ ™ DONE
0 {BASE  STATE
2 {3LOT DATAE Errorcode
_FO001_ERR
_CO0E -Mﬁgﬂ
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8.2 Application Program

8.2.1 Program to sort A/D converted value in size
(1) System configuration

NP | 2MLI- [2ML1 | 2MLF [ 2MLQ
- CPUW |- - -
ACF2 D24A  |AC4H | RY2A
(2) Initial setting content
No. ltem Initial setting Variable name _Value to write at
content internal memory
1 Used channel CHO, Ch2, CH3 0 ‘h000D’or ‘13’
2 Input voltage range | 0 ~ 20 mA 1 ‘h11071’or ‘4353’
3 Output datarange | -32000~32000 2 ‘h0000’0r ‘0’
4 Average process CHO, 2.’ 3 (Weight, 3 ‘h1204’or ‘4612’
Count, time)
CHO weight average ‘ p 2y
5 Average value value: 50 (%) 4 h0032'or ‘50
6 Average value CH2 .count average 6 ‘h001E’or ‘30’
value: 30
CH3 time average . y AN
7 Average value value: 200 (ms) 7 h00C8’or200

(3) Program description

(a) When digital value of CHO is smaller than 12000, turn on 0™ contact point of relay output module
equipped at No.2 slot (%QX0.2.0).

(b) When digital value of CH2 is larger than 13600, turn on second contact point of relay output
module equipped at No.2 slot (%QX0.2.2).

(c) When digital value of CH4 is larger or equal than 12000 and smaller than 13600, turn on 4"
contact point of relay output module equipped at No.2 slot (%QX0.2.4)

(d) When digital value of CH4 is same with 13600, turn on 5" contact point of relay output module
equipped at No.2 slot (%QX0.2.5).
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(4) Program

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

2MLF-AC4AH (HART, 4-CH) ?
2MLF-AC4H (HART, 4-CH)
Farameter CHO CHA1 CH2 CH3
[] Operation Channel Enable g Enable Dizable Enable
[1 Input Range Setting 4~ 20md, 4720, 4™ 20, 4™ 20,
Cutput Data Type -32000~ 32000 -32000~ 32000 -32000~ 32000 -32000~ 32000
[ Average Method Sampling Sampling Sampling Sampling
Average Value 0 0 0 0
[] Process &lam Dizable Dizable Dizable Dizable
Process Alarm H.H. Lirnit 1] 1] 1] 1]
Process Alarm H. Lirnit 1] 1] 1] 1]
Process slarm L. Limit 1] 1] 1] 1]
Process Alarm L.L. Lirnit 1] 1] 1] 1]

[] Rate of Change &larm Dizable Dizable Dizable Dizable
Rate of Change Alarm per 100 100 100 100
Fiate of Change H. Limit 0 0 0 0
Rate of Change L. Limit I} I} I} I}

[] HART Dizable Dizable Dizable Dizable
Cancel
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(b) Program examp

le using [I/O Parameter]

_0001_RDY Execution contact point Execution
I [ 3
. 001_CHO_
Execution ACT a7
— | || EN  END}
_0001 _CHO_ B0X0.2.0
DAT4 M1 OUTf— o
12000 [HZ
0001_CH2
TUWT LT
|} EN  EWD}
_0001_tH2_ #0.2.2
OATA 1M1 OuT fu—
13600 4 W2
_0001_CH3_
4T LE
|| EN  EMO -
000 _CcH3_ Compare
D4TA 4 1M1 OUT
12000 4 W2
BN END |
INST
GET_WORD _0001 _CH3_ ¥H0.2.4
REU ™ DONE}R DATA 4 1M1 ouT
0 {BASE STATL 13600 4 W2
1 {5LO0T  DATAL  Errorcode
_FOO001_ERR
_COOE ~ {MADD
R
Compare
|} BN T ENOD |
0001 _CH3_ ¥0%0.2.5
OAT4 4 1M1 OUT
13600 [HZ
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8.2.2 Program to output error codes of analog input module to BCD display

(1) System configuration

MLP [ 2MLI [2MLI | 2MLQ [2ML | 2MLQ
- F-
ACF2 | CPUU [D22A [RY2A | AC4H | RY2A
—1
o O—
Initial value setting L %iX000.
SavesA/D ©° L El El
conversionvalueand __y  %IX0.0.1 . .
Digital BCD display
o O0— .
efor code (Errordisplay)
OQutput error code BCD %IX0.0.2

(2) Details of initial setting
(@) Used CH: CHO

(b) Analog input current range: DC 4 ~ 20 mA

(c) Time average process setting: 200 (ms)
(d) Digital output data range: -32000~32000

(3) Program description

(a) If %I1X0.0.0 is On, A/D converted value and error code will be saved respectively on “Conversion

value” and “Error code”.

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

(4) Program

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

o1 Base 00 : Default ~ Apply Current Consumption

LB, slot 00 - 2MLL-EFh

. & Slot 01 - 2MLL-EFh Slot Module Description Input Filter Emergency Outpu
__@ Base 01 - Default 2MLF-AC4H (HART interface analo -

--lﬁ] Base 02 : Default 1 @ Digﬂ‘?l Module Us_t

"@ Base 03 - Default 2 El@ Special Module List

P 3 EI@ Analog Input Module

- Base 04 - Default 2 . F 2MLF-AVSA (A/D Vottage Input Type(8 Channels))

- Base 05 : Default -l 2MLF-ACBA (A/D Cument Input Type(3 Channels))

(- Base 06 : Default . -8l 2MLF-AD4S {lsolated4ype analog Input Type(4 Channels)
--@ Base 07 : Default & - @ ZMLF-ADEA (A/D VoltageCument Input Type(8 Channels))
..@ Base 08 - Default 7 ; a ZMLF-AD16A (A/D Voltage/Current Input Type{16 Channels))
9 e 00 - Dot : -8
x)-F Base 10 : Default ) g ::;_wahlng Outdpgt MrorthI;‘ il

0 Base 11 - Default 10 i, g =pesd ourter Hodde
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2MLF-AC4H (HART, 4-CH)

IMLF-AC4H (HART, 4-CH)

Parameter CHO CHA1 CH2 CH 2
[ Operation Charnmel Enable Enable Dizable Enable
[ Input Bange Setting 4~ 20me, 4~ 20mé, 4~ 20md, 420,
Output Data Type 3200032000 -32000~32000 3200032000 3200032000
[ &wverage Methad Tirne-wr Sampling Sarpling Sampling
Average Walue 200 0 1] 0
[ Process Alam Dizable Dizable Dizable Dizable
Process élarm H.H. Limit I 0 0 0
Process Alarm H. Limit 1] 1] 1] 1]
Process Alarm L. Limit I 0 0 0
Process Alarm L.L. Limit 1] 1] 1] 1]
[1 Rate of Change &lamm Dizahle Dizahle Dizable Dizable
Fiate of Change Alarm per 100 100 100 100
Rate of Change H. Limit I} 0 1] 0
Fate of Change L. Limit i I 0 I
[] HaRT Digable Dizable Digzable Dizable
200~5000 gf— RANGE Cancel

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

£1%0.0.1 WOVE
L BN ENO
_0002_CHO_
DaTA 4 N ouT
INST1
GET_WORD
RET ™ DONE|

2 {5LOT  DATA

_FO002_ERR
_COOE Mﬁ.RDD

0 {BASE  STATL

INT_TO_BCD
2lw0.0.2 RO

Errorcoded N OUT }

L | — B ENO}

- Conversion value

L Errorcode

A0W0.3.0
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8.2.3 Program to monitor PV through HART communication

(1) System configuration

2ML 2MLI |2MLI | 2ML | 2MLQ

ACF2 [ CPUU |D24A | ACAH |RY2A

(2) Initial setting content

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

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

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

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

- Base 00 : Default ~ Apply Current Consumption
¢ LBy slot 00 : 2MLL-EFN
& Slot 01 © 2MLL-EFh Slot Module Description Input Fitter Emergency Outpu
__@ Base 01 - Default 2MLF-AC4H (HART interface analo =
5.9 Base 02 - Default 1 - Digtal Module List
--@ Base 03 - Default 2 El@ Special Module List
PR 3 El@ Analog Input Module
- Base 04 - Default 2 " 2MLF-AVSA (A/D Vottage Input Type(8 Channels))
- Base 05 : Default B 2MLF-ACBA (A/D Current Input Type(® Channels))
(- Base 06 : Default - B 2MLF-AD4S {lsolated4ype analog Input Type(4 Channels)
@ Base 07 : Default & @ ZMLF-AD2A (A/D VoltageCument Input Type(8 Channels))
..@ Base 08 - Default 7 a ZMLF-AD16A (A/D VoltageCumrent Input Type(16& Channels])
- Base 09 : Default 8 a?ﬂ
4 - Fraf 5 [l alog Output Module
- fostitonilll | . [
ZMLF-ACAH (HART, 4-CH) ? X
2MLF-AC4H (HART, 4-CH)
Parameter CHO CH1 CH2 CH3
[] Channel status Digable Digahle Digable Digahle
] Inputrange 4™ 20mA, 4™20mA, 47 20maA, 4™20mA,
Output Data Type -32000™~32000 ¢ -32000™32000 @ -32000~32000 § -32000™32000
[] Awerage Process | Weightad-Awr Sampling Sampling Sampling
Average Walue al 1] 0 0
[] Process Alarm Dizakle Dizahle Dizakle Dizsahle
Frocess Alarm H.H. Limit 0 0 0 0
Process Alarm H. Limit 0 0 0 1]
Process Alarm L. Limit 0 0 0 0
Frocess Alarm LL. Limit 0 0 0 1}
[] Rate of Change Alarm Disable Disable Disable Disable
Rate of Change Alarm pe 100 100 100 100
Fiate of Change H. Limit 0 a 0 a
Fiate of Change L. Limit a a 0 o
1 HART Dizahkle Dizsahle Dizahkle Dizsahle
1~99 - RANGE 0K | | Cancel
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Chapter 8 Programming (for 2MLI/2MLR)

1) Allocate the variables of HARTCMND command.

19 INST
red [ HART_CHND
|| —JREd " DONE
T
BASE  {BASE  STAT
2
SLOT  fsLaT
NE
CH  {CH
ig
C_SET  {0_SET
LE

2) Select the variable of C_SET.

M Select Variable @@

Warisble: | (B [ &sdd to direct varisble comment

Variable List

(%) Local Variable (O Global Variable () Direct Variable () Flag -

‘Wariable Kind ‘Wariable | Type | Address Initial ¥ alue | Retain | Uged |

1 YR BASE USINT r o

2 YisR CH USINT O o

3 b . ARRAY( 0. . 12] N

4 YiR INST PUT_IARO r v

5 YR INST1 HART_CHMNO r v

g YiR REQ BOOL r v

7 YR SLaT USINT r v

< b3
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Chapter 8 Programming (for 2MLI/2MLR)

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

here to be performed through HART communication.

Variable Edit

Wariable: [CET] ok ]
Data Type: | BRRAY[0.12] OF BOOL v |

Y ariable Kind: | VAR w |

Address; | |

Iniial Value: | [ Iniiaiization... |

Trigger; [ ] Retain

Dezcrption:
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Chapter 8 Programming (for 2MLI/2MLR)

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

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

HART
Variable command Function
number
C_SET[0] 0 (I;?:;ed Manufacturer ID and Manufacturer device
C_SET[1] 1 Read Primary variable(PV) value and Unit
C_SETI[2] 2 Read percentage of current and range
Read current and 4 kinds of variable values
C_SETI[3] 3 (Primary Variable, Secondary Variable, Tertiary
Value, Quaternary Value)
C_SET[4] 12 Read message
C_SETI[5] 13 Read tag, descriptor, data
C_SETI[6] 15 Read output information
C_SETI[7] 16 Read Final Assemble Number
C_SETI[8] 48 Read Device Status
C_SET[9] 50 Ree_xd Primary variable ~ Quaternary Variable
assignment
C_SET[10] 57 Read Unit tag, Unit descriptor, Date
C_SET[11] 61 Read Primary variable~ Quaternary Variable and
PV analog output
C_SET[12] 110 Read Primary variable~ Quaternary Variable
M Array Set ltem @@
The sub-item of the variable"C_SET". the type"aRRAY[0.12] OF BOOL" is set.
Wariahle | Type | Address | Initial VW alue |H_Bl4
1 |C_SET[O] BO0L T
Z__|C.SETI BOnL I
3 |G_SET[2] BOnL r
4 |C_SET[A] BOnL I
E__|G_SET[4] BOnL r
B |C_SET[E] BOnL I
7 |C_SETIE] BOnL r
B |C_SETITI BOnL I
5 |C_SET[R] BOnL r
0 |C_SET[8] BOnL I
11 |C_SET[I0] BOnL r
12 |C_SET[1] Bo0L I
13 |C_SET[12] BOnL r
£ ?
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¥NO.1AE M Mt
—m L]
_0001_ROY ' L
M1 SUND. 1,16 T
B BN
_0001_CHO_
AT
-3751
2040.2.0
o1z iMoo Sr—
_0001_CHO_
DATA
12000 {IM = M-System Co.
=>» Item no for manufacturer
AND.1.16 i ]
Tnuh.WEN ENOF = Min Preamble counts
UM
-lavE? = Command Version (0.2,
w013 iMoo S S
0001 _cHI . .
TUDATE = Comm version for device
136500 {Ime .
= Software version
i = Hardware version
INST
BET_WORD .
RED ~ DONEF = Func. Flag for device
0
0 BASE STaTh = ID for manufacturer
1640000
| ISLOT DATAL  diodo
a7
_FO001_ERR
OO0 -MACIDR
'Writing CHO and Command 0, then Reading Command 0
INST2
MY HIEIR Y HART_CHMD
— | {H| REQ ™ DOWEL
_0001_CHI_
40T
1 i
INSTE
AUAD 11T THART_Co0D
B—FE0 " OONE 0 JBASE STATL
_0001_CHI_
AT
i
0 JBASE  STATH 1 J8LoT
29
1 J8L0T  M_IDH 0 JH
27 .
0 JH DTYR cset_CHO J5_SET
5
PAMEL}
5
U_REY}
1
O_REY}
2
S_REW
10
H_REY
OFLAG
Fag2
oI
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Chapter 8 Programming (for 2MLI/2MLR)

INSTS
T 1 2UK0.1.17 HART_CHHD
[ || REU  ~ DOWEE
_0001_CH1_
i AT
0
INSTI0
A0 117 [HART_COOZ
L W—RED [0HEE 0 {B&ASE  STATE
_0001_CHI_
i ACT
0
0 {B4SE  STATH 1 {5001
7] 7. 04647684
1e+000
1 {5007 CURRE 1 I
] 1.90404795
Be+001
1 {CH  PCENTH ceet_CH1  {C_SET

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

Frequency Shift Keying(FSK) to help synchronizing with receiving at the first part of HART message.
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Chapter 8 Programming (for 2MLI/2MLR)

‘RUN CHO,1 Input range=4-20mA, set output data to -32000 to 32000

INSTIZ
001,15 LMD PUIT_ORD
Ll (| RED ~ DONEL
1 1 i
INST14
M0 PUT_WORD
1T RED ~ DOMEL 0 {BASE  STAT|
1 i
INST1E
M0 PUT_IORD
T RED ~ OONE 0 JBASE  STATL 1 {sLam
1 0
FOOO1_CH
0 JBASE STATL 1 JsLar RN T AMADOR
] 1
FOOO1_IM
1 JsLam T RANEE  {MADDR 160z {DATA
1 2
FOOOT_OAT
T4 TYEE  JMADDR 1600 ADATA
1eion JOATA
CHO Weighted AVR and Average=50counts, CH1 Count AVR and average=30 counts
] 1
INST17
0. 1.15 A0 PUT_WORD
Ll L RED ~ OOMEL
| 1 1]
INST20
M0 PUT_UTHT
| RED ~ OOMEL 0 IBasE  STATL
] 0
INST21
M0 PUT_UTHT
T RED ~ DOMEL i JasE  STATL 1 JsLar
] 3
FOOOT_AYG
i fasE  sTAT| 1 L7 T USEl 0 AWADOR
| 4
FOO0T_CHO
1 45L07 T AVG WAL JMAODR 1Gtza JDATA
] 5
FOOOT_CHI
T AYGAL  IMADDR 50 {0aTh
an JOATH
| a1
&
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Chapter 8 Programming (for 2MLI/2MLR)

| U0, 1,16 BT
[ | EH EHO-
-3751
$¥0.2.0
g0 1.2 1M o] T
12000 {IW2
U0, 1.16 AT
| EH EHOL
-19783
2¥0.2.1
gN0.1.3 {IM1 o] 53
13600 qIW2
1
IMST
ET_WORD
RED ™ DOMEL
1
n {pasE  sTATL
16#0000
1 {SLOT  OATWE  dromo
a
FO001_ERR
T CO0E MADOR
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Chapter 8 Programming (for 2MLI/2MLR)

HE0 R0 &7 = BP0 3 4

IMSTE
MR FALE TR HART _CHMO
|} 1 REN— DOMNER
_0a01_CH1_
BET
IH5TE
AUEO. 11T T HART G000
1 RED — OONEE 1] BASE  STATH
_0001_EH1_
ACT
0
1] 4BASE  STATH 1 4aL0T
a3 —3 M-System Co.
1 45L0T  M_IDE 1] JCH
7427 ——p Manufacturer’s device type code
0 €H  D_TWPH ceet_CHO {C_3ET
5 > Minimum Preamble number
PAMBL
5 ——p Command revision
IJ_REY}
1 —» Device specific command revision
0_REY}
2 —> Software revision
S_REVL
1 ——  Hardware revision
H_REV
—  Devicefunctionflag
OFLAGH
5832 —_— DevicelD
D_10f
[N3TE
M1 A0, 117 HART _CHNO
|} L REL — DOME-
_0oo _CHI
aCT
1
[HST10
AURDL T HART_Co02
{H| REQ— DOWER I BASE  STATH
_000 _CHI
SCT
1]
0 BASE  STATH 1 SLOT
T.046547634
1e+000 > 7.04mA
1 45L0T  CURRE 1 CH
190404795 —% %
Ge+001 19.08%
1 1CH  PCENTE ceet _CHT qC_SET
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Chapter 9 Troubleshooting

Chapter 9 Troubleshooting

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

9.1 Error Codes

Errors which occur when RUN LED of this module blinks are as described in Table 9.1.
These error codes are stored in the internal memory of the 2MLF-AD4S module. (Address
37)

[Table 9. 1] List of error codes

STEr e Description RUN LED status
(Dec.)
0 Normal operation RUN LED ON
10 Module error (ASIC reset error) Flickers every
1 Module error (ASIC RAM or Register error) 0.2 sec.
20# Time average set value error
30# Count average set value error
40# Moving average set value error Fllckegsé svery 1
50# Weighted average set value error
60# Change rate alarm detection period set value error
| Remark
(1) # of the error code stands for the channel number with error found.
(2) If 2 or more errors occur, the module will not save other error codes than the
first error code found.
(3) Use the flag to request error clear to delete the error code from the scan
program. (Refer to 5.2.5)
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Chapter 9 Troubleshooting

9.2 Troubleshooting

9.2.1 LED flickers

RUN LED flickers.

4 L

RUNL

ED flickers every 0.2 sec.

[Ve |

P

RUN LED flickers every 1 sec.

Yes

P

Goto section 9.2.5

Itis parameters setting error. Check the error code to
take action againstitinthetable below.

average set value

Error_code Contents Measures
(Decimal)
20# Out of the range of the time Set within the range of 16 ~ 5000

Out of the range of the count

rate alarm period set value

30# Set within the range of 2 ~ 500
average set value

aop | Outof the range of the moving | g ithin the range of 2 ~ 100
average set value

50# Out of the range of the weighted Set within the range of 1 ~ 99
average set value

60# Out of the range of the change Set within the range of 10 ~ 5000

9-2




Chapter 9 Troubleshooting

9.2.2RUNLED:is off

RUNLED: s off.

g

The module is correctly installed on the

base.
No :> Installthe module onthe base correctly.

5Vdc current capacity of power module
installed on the base is sufficient.

No :> Check the system configuration again with each
module’s consumed current calculated correctly.

Normally operated if Analog input
module with error is changed to another
module.

Yes

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

P Got09.2.5

9.2.3 cannot read A/D converted value

CPU module can notread A/D converted value.

J4 L

Used channel is correctly enabled.
— Checktheusingchannelnumberandletitbe
0 specified correctly.

Yes

—_——

e

Input terminal wiring is correct.

IE > Refer to 3.2.2 to correct wiring.

Got09.2.5
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9.2.4 Discordant between analog input value & digital output value

Discordant between analog input values
and converted values.

:

Theinputtypeinthe
[I/O parameters] is correct.

No | P Correct the analog input type.
| Analog input terminal’s wiring is correct.
No :> Refer to 3.2.2 to correct wiring.

o |

Got09.2.5

9.2.5 HART communication is not performed

HART communication is not performed.

-

:

HART communication is wired to an available
transmitter.

No :> Mountto an available transmitter for HART communication.
Yes

—_——

P4V power is normally supplied to the transmitter.

No :> Supply power to the transmitter.

INlrlng between the transmitter and HART input

module normally connected.

> Refer to wiring diagram in this instruction and inspect
Wwiring.

H

Check if command setting is normally done. If it is
normally done, there are some problems with HART
input module or transmitter. Go t0 9.2.6.




Chapter 9 Troubleshooting

9.2.6 H/W error of HART Analog Input Module

Letthe power ON/OFF again. Ifthe error occurs again, itseems
tobe amodule defect. Contactthe nearestagency or LS branch
office.

9.2.7 Checking operation status of the module through SoftMaster system monitor

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

1) Execution sequence

Two ways are available for the execution.

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

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

2) Module information

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

(2) OI/s version: shows the OS version of the module.

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

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

' HART_Al[Program] )-C]' MewProgram[Program] xr /0 Parameter )-(]' Global/Direct Variables )-C]' H:

L8 .
IO information ? *
Base module information Slot IO information
) Base 00 Module
Ly fﬁ] Base 01 0 2MLF-AC4H (HART interface analog Curent Input Typei4 Channels)
- Base 02 1 | 2MLF-DC4H (HART interface analog Cument Output Type(4 Channels))
2
3
£z 4
5
L3 &
L& 8
5
e 10
11
¥
7 Show Existing Base Only
Write Parameter Details QK ” Cancel
¥
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Chapter 10 Asset Management System

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

10.1 Considerations

To use HART analog modules with asset management systems such as PACTware from Peper & Fuchs or
Field Device Manager from Honeywell, you need to consider the following:

® To use the HART analog module in the asset management software, the [HART communication] item
in the [I/Oparameters] of the HART analog module must be set to [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 is as 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/L] Version 2.81 or higher Pass-through
2MLL-EFMLCIB Version 6.14 or higher

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, DTM must be installed on the system equipped with asset management
software. DTM of ML200 PLC can be downloaded from Honeywell website, contact to Honewyell.

® 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 second is the [Pass Through] method. These two methods cannot be used by mixing each
channel. If [Pass Through] method is set in one channel in HART analog module, [User Program] method set in
other channels does not work. Therefore, do not mix the two.
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10.2 Pass-Through Function

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

- Can deliver asset information directly to SCADA/
DCS systems supporting HART-IP

2. Investment protection through use of
existing plant network infrastructure

Experion sys

HART/IP ;

Ethernet |

- 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 ="

@l\::‘/"l ;v Computer » O5(C) » Progﬂ Files » Honeywell » Hart CormmDTM - | 5 | Search Hart CommDTM
-
Organize = & Open ~ Burn MNew folder 3= -
A Favorites Narme . Date modified Type Size
Bl Desktop = DTMConfig 10/15/2019 3:15 PM XML Document 1KB
& Downloads =] DTMError 9/21/2019 2:57 PM XML Document 2KB
il Recent Places 1% DTMExplorerULdll 8/26/201910:16 AM  Application extens.., 609 KB

Mj DTMConfig - Notepad

| File Edit Format View Help
|<I3|:|nf iguration MaxChanne!|="["
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(2) Communication channel assignment

Chapter 10 Asset Management System

In the FDT frame application, the channel order is assigned according to the mounting order of the
HART module. For example, if 4 HART analog modules are installed, the channels are allocated
according to the base, slot and channel order as shown below.

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

When a HART analog module is added, deleted, or the location is changed, the channel of the
assigned HART device also changes.
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10.2.2 How to install HART-CommDTM

(1) Runthe HART-CommDTM setup file.

HartDTM - InstallShield Wizard =~

Preparing to Install...

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

Extracting: HartDTM.msi

L —

2) Click the Next button on the screen below.

Welcome to the Installshield Wizard for
HartDTM

The Installshield(R) Wizard will allow you to modify, repair, or
remove HartDTM. To continue, didk Mext.

Mext = ] [ cancel
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(3) Click the Next button on the screen as below.

%) HartDTM - InstallShield Wizard e

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

BT T

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

%) HartDTM - InstaliShield Wizard - 23

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 ]| Inztall g [ Cancel

A

(5) Click the Finish button on the screen below to complete the installation of HART-CommDTM
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4] HartDTM - InstallShield Wizard =

InstallShield Wizard Completed

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

10.2.3 Uses of FDT Frame Application on PACTware

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

File Edit View Project Device  Extr

DEHS & (|Bw= R
Devicetag (Ll 35| Channel

O HOSTPC ' . X
/1 onnec

Disconnect

Topology Scan
Diagnostic Scan

Add device

-

2) Select Device on the screen below and click the OK button
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giomge = )
——
== All Devices All Devices (1/1 DTMs)
Device
= Driver Enter text to search... [~ [ Find ] ’ Clear ]
Device - Protocol Vendor Group Device Version FDT vel

II -E-:'_ MLPLC HART Cemmunication HART Heneywell  not specifi..  1.00.0000 /2019.. 1.210

Vend url Group | Type Prutucu-l‘
I Show unselected devices too
I < ] | B

All Devices @ This is a description of the device type telling e.g. about the type of device, features or technical

keys
i
[ ok || cancel

(2) Connect with PLC
1) Select Comminication DTM, right-click the mouse and select parameter

- Diagnostic S¢
Protocol selectior

O i %ﬁ Channel

Connect

Disconnect

Load from device

& o

Store to device

Parameter

Measured value C
Simulation

Diagnosis

2) Set IP Address and Poll Address in PLC Communication Settings and click OK button
PLC Communication Settings

IP Address: 192 , 168 . 250 . 200

Poll Address

Miri:

-

] | | Cancel | | Apply

3) Select Communication DTM, right-click and click Connect.
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File Edit View Project Device Extras  Window F
NEEa ® [Bh EDRW Q82

EE Diagnostic Sca

Disconnect

Load from device

Store to device

& 1@

4) If it is connected normally, it is changed to bold font and the status is changed.
r_] PACTware

File Edit View Project Device Ex

DEHEHS | ([Be)o R

Project onx
Device tag |[-] |i |%§|Channel
M=) HOST PC

& MLPLC HAR # -+ =I=

(3) HART device automatic allocation

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

File Edit View Project Device Extras Window F
DEEa O [Be o299 85
Project _ 0% X /B Diagnostic Sca
Device tag |G |i |%E|Channel
B HosTeC

i MLPL

F-

Connect

Dizconnect

Load from device

&1 & <

Store to device

Parameter
Measured value
Sirulation

Diagnosis h

Display channels |

Channel *

| Topeology 5can

‘ i Diagnostic Scan

Plant view Up-/Download-Manager
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2) Click the p button in the Topology Scan window

Cemien

Scan Path
YWHOST POWMLPLC HART Communication

I

Scan Tree

Device tag Address | Device type (DTP

MLPLC HART Ce

= % MLPLC HART

...... _5?'_ HARTCH 0 X HARTCH 00
(- T HARTCH 0 % HARTCH 01
. & HARTCH O % HARTCH 02
...... _5?'_ HARTCH 0 X HARTCH 03
I ...... _5?'_ HARTCH 0 X% HARTCH 04
...... & HARTCH O % HARTCH 05
""" :E'P'_ HARTCH 0 HARTCH 06 Mo issues for selected node
...... E*'P'_ HARTCH 0 X% HARTCH 07
...... & HARTCH O % HARTCH 08
...... _5?'_ HARTCH 0 X HARTCH 09
4 1 3
) [»p]
3) Read HART device information in the channel order as shown below.
Topoogy s D o |
F Scan Path I

WHOST PCWMLPLC HART Communication

Scan Tree
Device tag | | Address | Device type (DT}
2@ MLPLCHART v MLPLC HART Ce
-E g HARTCHO + HARTCH 00
||
------ - ®
| -El'g HARTCH O v HARTCH 01
s ®
I % HARTCHO[". |  |HARTCHO2

------ § HARTCHO X HARTCH 03
------ § HARTCHO % HARTCH 04
------ 5 HARTCH O X HARTCH 05
------ 5 HARTCH O X HARTCH 06
------ 5 HARTCH O X HARTCH 07
------ 5 HARTCH O X HARTCH 08
------ 5 HARTCH O X HARTCH 09

4

0 (%) (oo |

3

]

Scanning HARTCH 02

[

Connect device |
Scan started I
[

[

1 T S— —IIJ
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4) Set Device DTM and click Close button.

| Topologyscan JESNET

B
I Scan Path
YHOST PCWMLPLC HART Communication Issue: Selecta DTM
Scan Tree Device Type Matching % | Suppc «
Device tag | |A|:I|:Iress | Device type (DTH
B MLPLCHART v MLPLC HART Co | STT25H HART S 70 Specit
E _E'Pu_ HARTCHO HARTCH 00 Generic HART DTM 40 Gener
| (I m STT255 Rev 2 2 SpECI-i
EI HARTCHO v HARTCH 01 STT850 Revd 2 Specit
I N m STTE50 Rev 3 2 Specii i
EI§ HARTCHO v HARTCH 02 e e |
-2 & HARTCHO v HARTCH 032 Save assignment for all devices of sal| |
_,__ © Semantic ID Scan info -
~E g HARTCHO + HARTCH 04 |
_,__ © El Manufacturer Identificatic 23
- @ HARTCHO + HARTCH 05 )
—_ El Device Type Code 4
- @ HARTCHO + HARTCH 06 o
—— E3 Software Revision 20
- @ HARTCHO + HARTCH 07 o
—— E3 Hardware Revision 11
- @ HARTCHO + HARTCH 08 ) o l
- [ Device Revision Level 3 l
- @ HARTCHO + HARTCH 09
ﬂ Flags 0 I
[ = B s .| ol
1 [Il} 3 | 1 | 3
I
) () (ge=) sorty
hs . . . - = e — i e——
| _] PACTware
File  Edit View  Project Device Ex
DEHSE & [@e o

O i %ﬁ Channel

Fwiic ARl |- RS

[[s2s6cHz & -+ <= HARTCH 02
L3 ROOM AR # - <= HARTCH 01
# - <5 HARTCH 02
# - <= HARTCH 00
# - <5 HARTCH 04

(4) HART device connection
1) Select the HART device you want to connect, right-click the mouse and click Connect.
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BB Diagnostic S

%ﬁ Channel

Connect

Disconnect

Load fram device

Store to device

ﬁﬁ@%?

Pararmeter 3
Measured value

Simulation

Diagnosis

Print

2) If you run Connect, you can check the information of the HART device as shown below.
IE Diagnostic 5can "II B256CH2 # Online parameterization l

Language
CEE ¢
DeviceType: 5TT25H PV: IEEE: NOT A MUMBER mV
Tag: B256CH2 Ad: 2077 mA

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

e e Install Date:  01/01/1999
=S Online
= 4 Device setup Dev id: |1193046
[[Process variables
(1 Diagnostics Model Mumber: l B3 ]
[A5ervices :
CaCalibration | STT25H HART 5 Tog Baseere
Device Configurat Descriptor: Yy
[[5ensor Configurat
[JAlarm Date: 011,/01,/2000
(LA Review
@r Py I Message:
@'Temp % rnge
@ 20 Mamur: Off -
EZh I Termmarstire 3 —
4 [ 3 PV Damp: 0.00 seC
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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/L] 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 DTMlibrary
2 | Name Vendor Version A Name Vendor Version -
7| VEGASON 51VBUS VEGA Grieshaber ... - ¥ MLPLC HART Commurication | Honeywel [ 1.000000 |
FTLMTL 4854 Mutiplexer MTL 1.11.0820
& DVC6200/DVC6000 Fisher Cortrols Int... 3
o VEGACAL 66 HART VEGA Grieshaber .. 120
& DVCE000 Fisher Controls Int... 4601
REAV21 YOKOGAWA 1412416
'% VEGA Placeholder DTM Bluet... VEGA Grieshaber 120
2 sLG700Rev 2 Honeywell 26.26.141
o] VEGACAL 67 HART VEGA Grieshaber ... 1.20
B EXF10V1.1 YOKOGAWA 14.124.16
[ vecacom 558 VEGA Grieshaber ... 001.037.000
| ENG10V21 YOKDGAWA 12281.108
'] VEGASON 66 Profibus VEGA Grieshaber ... 3.50 << Remove
o' VEGAPUILS 65 Profibus VEGA Grieshaber ... 440
B VEGAPULS WL S 61 VEGA Grieshaber ... 4.40
] VEGAPULS 67 FF VEGA Grieshaber ... 440
~ VEGASON 52 HART VEGA Grieshaber ... -
'R PH450 V21 YOKOGAWA 14.160.0
® ST 3000HART5 Honeywell 14.165.40
£ ST700Rev3 Honeywell 26.26.141
—;\fﬁf‘. ACOMMEST 4 VCA Cimmbnabme AN NN Ann
< > £ >
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 Filer 85! DTM And FDIPackage Selector - O X
- Select Fiter - v \ foply Clear | DM Selection Dialog | FDIPackage Selection Dialog
Search Device
I (3) Show only recommended DTMs (O Show All DTMs () Show DTMs with  |same Vendor
letwork View| Device Sate View |
3 & FDM Server (FDMRS11_HOTFIX) Name Vendor Version Classfication DTM Type
@ FDMR511 I’DI'F;X MLPLC HART Communication ~ Honeywell 1.00.0000 Communication
=] |
2
d COMMDTM
ﬁj Unhealthy Devices
o] '4 Disconnected Nodes
Device Details
Details about the selected device Details about selected DTM "
Device Unavailable MLPLC HART Communication
Vendor Unavailable: Honeywell
Manufacturer ID:  Unavailable
Neviee Twne 1N |inavailahle v
< >
oKk | [ Cancel

Building FDT Networks-Configuring

1. The FDT Comm Console allows user to configure the MLPLC networks and build the complete
network using MLPLC Communication DTMs.

UM View 10013 UDIaly YANOOWS nep

9 & &% éj e‘.l " f';: »

MLPLC_HART_F181

o -
Display Filter § Configuration |
~ Select Fiter - ¥| | Apply | Clear 1
— z j MLPLC HART Communication
‘ | Honeyw¢
vau-] Device State View |
= t FOM Server (FDMRS11_HOTFIX) PLC Communication Settings
- @ FDMRS511_HOTFIX
n gd sy 1P Address: 10 . 2 6 .35
S
Pol Address
Q, Unhealthy Devices
Min: 0 v
4 @ Dsconnected Nodes
Max: 0 v
oK Cancel Apply

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 | P
erver (FDMR511_HOTFIX) ‘
Channel Select
JIMR511_HOTFIX e =
COMMDTM HARTCH 01 2
M o i B o ———
Devices #  Open Configuration HARTCH 03 @
" ko & AddDevice HARTCH 04 -
nected HARTCH 05 [
£ Delete Device TR =
3 Go Offline HARTCH 07 O
T\ Scan For Devices HARTCH 08 -
B Upload Parameters HARTCH 08 m
Ei Download Paramett
=]  Rename -

4|—-  ——

Scan Finished
Progress 100%

Building FDT Networks-Adding a Device
e 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.

:ﬁ 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
Bnns‘dormmwﬂlﬂe You can choose 1o retain the suggested DTM or click on the ‘Assign DTN button 10 2ssign the

Chamnel- Address  Suggasted DTM Cumently Assigned DTM -
10 DTMfor Rosemount 5300 Level . DTMfor Rosemourt 5300 Level Ndwk\ﬁul Device State View |
B 20 VEGAPULS 62 HART VEGAPULS 62 HART
@10 Acdommtc DTN grmert fod. Mo DM sesgned = & FDM Server ( FOMR511_HOTFIX)
(440 Automatic DTM assignment faled.  No DTM assgned
= @@ FDMRS11_HOTFIX
1 =) 3,3 COMMDTM
Detais about the device &t Detads about cumently assigned DTM
oics ~Travalaie Grevaiete l £, 2051BULK
Vendor Unavalable Unavalable
Marnfacturer ID Unavalable Unavadable a m
Device Type ID Unavaiable Unavaiable 1 TPG
Version Unavaiable Unavalable -
Protocol Unavadable Unavalable ‘ YK_YTA
R Unheathy Devices
[+] 24 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)\Honeywel\Hart CommDTM
» Copy log.txt
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» This PC » Local Disk (C) » Program Files (x86) » Honeywell > Hart CommDTM

~

Name Date modified Type Size

s
* £ DTMConfig.xml 9/26/2023 8:19 AM XML Document 1KB
Is . £] DTMErrorxml 9/21/2019 2:57 PM XML Document 2 KB
- DTMExplorerULdIl 8/26/201910:16 ...  Application extens... 609 KB
ts ol . dtmMANAGERSatellite 01.dll 8/26/201910:16 ...  Application extens... 129 KB
* “ FDT100.dl 8/26/201910:16 ... Application extens... 48 KB
mDTM “ HART CommDTM.dIl 10/15/2019 3:15...  Application extens... 1,510 KB
mDTM - HART CommuUldll 10/15/2019 3:15..  Application extens... 771 KB
- log.txt 9/26/2023 8:13 AM  Text Document 134,280 KB
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| Appendix1. HART Commands

Command Data Device - o
No. Description Valid size
No. type (D00000)
1 WORD D00000 Manufacturer ID 1 Byte
2 wORD | D00001 Manufacturer device type code 2 Byte
3 INT DO0002 Number of preambles required 1 Byte
4 INT DO0003 Universal Command Revision 1 Byte
0 D00004
5 INT 0000 Device Specific Command Revision 1 Byte
(10 Word)
6 INT DO0005 Software Revision 1 Byte
7 INT DO0006 Hardware Revision(x10) 2 Byte
8 WORD DO0007 Device Function Flags 1 Byte
9 | bworp | D00008-9 Device ID number 3 Byte
1 1 WORD | DO0000 Primary Variable units code 1 Byte
(3 Word) 2 REAL D00001~2 Primary Variable 4 Byte
2 1 REAL D00000~1 Primary Variable loop current (mA) 4 Byte
(4 Word) 2 REAL D00002~3 Primary Variable percent of range 4 Byte
1 REAL D00000~1 Primary Variable loop current (mA) 4 Byte
2 WORD | D00002 Primary Variable units code 1 Byte
3 REAL D00003~4 Primary Variable 4 Byte
4 WORD | DO0005 Secondary Variable units code 1 Byte
3
5 REAL D00006~7 Secondary Variable 4 Byte
(14 Word)
6 WORD | DO0008 Tertiary Variable units code 1 Byte
7 REAL D00009~10 Tertiary Variable 4 Byte
8 WORD D000011 Quaternary Variable units code 1 Byte
9 REAL D000012~13 Quaternary Variable 4 Bytes
12 1 STRING | D0O0000~8 Message(1/2) 16 Byte
(18 Word) 2 STRING | D00009~17 Message(2/2) 16 Byte
1 STRING | D00000~4 Tag~ Null 8 Byte
2 STRING | D0O0005~13 Descriptor~ Null 16 Byte
13
3 INT D000014 Year 2 Byte
(17 Word)
4 INT D000015 Month 1 Byte
5 INT D000016 Day 1 Byte
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Command Data Device - o
No. No. — (D00000) Description Valid size
1 WORD | DO0000 Primary Variable alarm select code 1 Byte
2 WORD | D00001 Primary Variable transfer function code 1 Byte
3 WORD D00002 Primary Variable range units code 1 Byte
15 4 REAL D00003~4 Primary Variable upper range value 4 Byte
(112 Word) 6 REAL D00005~6 Primary Variable lower range value 4 Byte
8 REAL D00007~8 Primary Variable damping value(sec) 4 Byte
10 WORD | 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 | DO0000~2 Device-specific status 6 Byte
2 WORD | DO0003 Extended device-specific status (V6.0) 1 Byte
48 3 WORD D00004 Operational modes (V5.1) 1 Byte
(15 Word) 4 DWORD | D0O0005~6 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 | DO0001 Secondary Device Variable 1 Byte
(4 Word) 3 WORD | DO0002 Tertiary Device Variable 1 Byte
4 WORD D00003 Quaternary Device Variable 1 Byte
1 STRING | D00000~4 Unit tag~ Null 8 Byte
2 STRING | D00005~13 Unit descriptor~ Null 16 Byte
>’ 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 | DO0000 PV Analog Output units code 1 Byte
2 REAL D00001~2 PV Analog Output level 4 Byte
3 WORD | DO0003 Primary Variable units code 1 Byte
4 REAL D00004~5 Primary Variable 4 Byte
61 5 WORD | DO0006 Secondary Variable units code 1 Byte
(15 Word) 6 REAL D00007~8 Secondary Variable 4 Byte
7 WORD | D00009 Tertiary Variable units code 1 Byte
11 REAL D00010~11 Tertiary Variable 4 Byte
13 WORD | D00012 Quaternary Variable units code 1 Byte
14 REAL D00013~14 Quaternary Variable 4 Byte
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Command Data Device - L
No. No. — (D00000) Description Valid size

1 WORD | D00000 Primary Variable units code 1 Byte

2 REAL D00001~2 Primary Variable value 4 Byte

3 WORD | D00003 Secondary Variable units code 1 Byte

110 4 REAL D00004~5 Secondary Variable value 4 Byte

(12 Word) 5 WORD | D00006 Tertiary Variable units code 1 Byte

6 REAL D00007~8 Tertiary Variable value 4 Byte

7 WORD | D00009 Quaternary Variable units code 1 Byte

8 REAL D00010~11 Quaternary Variable value 4 Byte
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| Appendix2. Manufacturer 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 0A | Brooks Instrument 35 23 Paine
11 0B Chessell 36 24 Rochester Instrument Systems
12 0C Combustion Engineering 37 25 Ronan
13 0D | Daniel Industries 38 26 Rosemount
14 OE Delta 39 27 Peek Measurement
15 OF Dieterich Standard 40 28 Actaris Neptune
16 10 Dohrmann 41 29 Sensall
17 11 Endress+Hauser 42 2A Siemens
18 12 ABB 43 2B Weed
19 13 Fisher Controls 44 2C Toshiba
20 14 Foxboro 45 2D Transmation
21 15 Fuji 46 2E Rosemount Analytic
22 16 ABB 47 2F Metso Automation
23 17 Honeywell 48 30 Flowserve
24 18 ITT Barton 49 31 Varec
25 19 Thermo Measure Tech 50 32 Viatran
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Decimal | Hex Manufacturer Decimal Hex Manufacturer
51 33 Delta/Weed 76 4C VAF Instruments
52 34 Westinghouse 77 4D Westlock Controls
53 35 Xomox 78 4E Drexelbrook
54 36 Yamatake 79 4F Saab Tank Control
55 37 Yokogawa 80 50 K-TEK
56 38 Nuovo Pignone 81 51 SENSIDYNE, INC
57 39 Promac 82 52 Draeger
58 3A Exac Corporation 83 53 Raytek
59 3B Mobrey 84 54 Siemens Milltronics Pl
60 3C Arcom Control System 85 55 BTG
61 3D Princo 86 56 Magnetrol
62 3E | Smar 87 57 Metso Automation
63 3F Foxboro Eckardt 88 58 Siemens Milltronics Pl
64 40 Measurement Technology 89 59 HELIOS
65 41 Applied System Technologies 90 5A Anderson Instrument Company
66 42 Samson 91 5B INOR
67 43 Sparling Instruments 92 5C ROBERTSHAW
68 44 Fireye 93 5D PEPPERL+FUCHS
69 45 Krohne 94 5E ACCUTECH
70 46 Betz 95 5F Flow Measurement
71 47 Druck 96 60 Courdon-Haenni
72 48 SOR 97 61 Knick
73 49 Elcon Instruments 98 62 VEGA
74 4A EMCO 99 63 MTS Systems Corp
75 4B Termiflex Corporation 100 64 Oval

Appendix 2-2




Appendix2. Manufacturer 1D

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 Valcoms.r.l. 136 88 AG Croshy
112 70 USELECTRIC MOTORS 137 89 Action Instruments
113 71 Apparatebau Hundsbach 138 8A Keystone Controls
114 72 Dynisco 139 8B Thermo Electronic Co
115 73 Spriano 140 8C ISE Magtech
116 74 Direct Measurement 141 8D Rueger
117 75 Klay Instruments 142 8E Mettler Toledo
118 76 CiDRA CORP 143 8F Det-Tronics
119 77 MMG AM DTR 144 90 Thermo MeasureTech
120 78 Buerkert Fluid Control Systems 145 91 DeZURIK
121 79 AALIANT Process Mgt 146 92 Phase Dynamics
122 A PONDUS INSTRUMENTS 147 93 WELLTECH SHANGHAI
123 7B ZAP S.A. Ostrow Wielkopolski 148 94 ENRAF
124 7C GLI 149 95 4tech ASA
125 7D Fisher-Rosemount Performance 150 96 Brandt Instruments

Technologies
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Decimal Hex Manufacturer Decimal | Hex Manufacturer
151 97 Nivelco 176 BO Phoenix Contact
152 98 Camille Bauer 177 B1 | Andean Instruments
153 99 Metran 178 B2 | American Level Instrument
154 9A Milton Roy Co. 179 B3 Hawk
155 9B PMV 180 B4 YTC
156 a9C Turck 181 B5 Pyromation Inc.
157 9D Panametrics 182 B6 Satron Instruments
158 9E R. Stahl 183 B7 BIFFI
159 9F Analytical Technologies Inc. 184 B8 SAIC
160 A0 FINT 185 B9 BD Sensors
161 Al BERTHOLD 186 BA | Andean Instruments
162 A2 InterCorr 187 BB Kemotron
163 A3 China BRICONTE Co Ltd 188 BC APLISENS
164 A4 Electron Machine 189 BD Badger Meter
165 A5 Sierra Instruments 190 BE HIMA
166 A6 Fluid Components Intl 191 BF GP:50
167 AT Solid AT 192 Co Kongsberg Maritime
168 A8 Meriam Instrument 193 C1 ASAS.p.A.
169 A9 Invensys 194 C2 Hengesbach
170 AA S-Products 195 C3 Lanlian Instruments
171 AB Tyco Valves & Controls 196 C4 Spectrum Controls
172 AC Micro Matic Instrument A/S 197 C5 Kajaani Process Measurements
173 AD J-Tec Associates 198 C6é FAFNIR
174 AE TRACERCO 199 C7 SICK-MAIHAK
175 AF AGAR 200 C8 | JSP Nova Paka
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Decimal Hex Manufacturer Decimal Hex Manufacturer
201 C9 MESACON 24576 6000 | ExSaf
202 CA Spirax Sarco Italy 24577 6001 | SEOJIN INSTECH
203 CB L&JTECHNOLOGIES 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 Fg | HARTCommunication 24600 | 6018 | All Measures, Ltd.

Foundation
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Decimal 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 | EUREKAFLOW
24604 601C Rohrback Cosasco 24615 6027 | BEKAassociates
24605 601D AirSprite 24616 6028 | Capstar Automation
24606 601E Microcyber Inc. 24617 6029 | Pulsar
24607 601F TIG 24618 602A | Elemer
24608 6020 ifm prover Gmbh 24619 602B | Soft Tech Group
24609 6021 FLEXIM - - -
24610 6022 TOKIMEC.INC - - -
24611 6023 SBEM - - -
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| Appendix3. Engineering Units Code

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

variables’ range.

Decimal | Hex Description Symbol Decimal | Hex Description Symbol

Inches of Water 2 o Cubic Feet per 3

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

2 02 '(882?5 ofMercury | hhg0°C 27 1B | Cubic Feetper Day | ft¥/day

3 03 Feet of Water (68 °F) FtH20 68 °F 28 1c Cubic Meters per m3/sec

2 Second

Millimeters of Water | mmH"O Cubic Meters per 3

4 04 (68 °F) 68 °F 29 1D Day m°/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 1E Imperial Gallons per ImpGaliday
Inch Day

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

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

9 09 G“"‘”.‘s per Square glem? 34 22 | Degrees Rankin °R
Centimeter
Kilograms per 2 : o

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

11 OB | Pascals PA 36 24 | Millivolts mV

12 0C | Kilopascals kPA 37 25 | Ohms Ohm

13 OD | Torr torr 38 26 | Herts Hz

14 OE | Atmospheres ATM 39 27 | Milliamperes mA

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

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

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

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

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

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

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

25 19 E/I;I;on Liters per MilL/day 50 32 | Minutes min
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Decimal | Hex Description Symbol Decimal | Hex Description Symbol
51 33 | Seconds sec 76 4C | Kilograms per Day kg/day
52 | 34 |Hours hr 77 | 4p | Metric Tons per MetTon/min
Minute
53 35 | Days day 78 4E | Metric Tons per Hour | MetTon/hr
54 36 | Centistokes centi stokes 79 4F | Metric Tons per Day | MetTon/day
55 37 | Centipoise centi poise 80 50 | Pounds per Second Ib/s
56 38 | Microsiemens uMho 81 51 | Pounds per Minute Ib/min
57 39 | Percent % 82 52 | Pounds per Hour Ib/hr
58 3A | Volts \% 83 53 | Pounds per Day Ib/day
59 | 3B |pH pH ga | 54 |ShortTopns per ShTon/min
Minute
60 3C | Grams g 85 55 | Short Tons per Hour | ShTon/hr
61 3D | Kilograms kg 86 56 | Short Tons per Day ShTon/day
62 3E | Metric Tons MetTon 87 57 | Long Tons per Hour LTon/hr
63 3F | Pounds Ib 88 58 | Long Tons per Day LTon/day
64 40 | Short Tons ShTon 89 59 | Deka Therm Dth
65 41 | Long Ton LTon 90 5A | Specific Gravity Units | SGU
66 42 Milli Slemens per mSiemen/c 91 5B Grams per Cubic g/cm3
Centimeter m Centimeter
67 43 Mlcrq Siemens per uSiemen/c 92 5C Kilograms per Cubic kg/m3
Centimeter m Meter
68 | 44 | Newton N 93 | 5D ?S‘SJ)”O'S perGallon | /qal
69 45 | Newton Meter Nm 94 sg | Pounds per Cubic Ib/ft®
Feet
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 08 62 Eounds per Cubic Ib/In®
Second inch
. . . Short Topns per 3
74 4A | Kilograms per Minute | kg/min 99 63 Cubic Yard ShTon/Yd
75 4B | Kilograms per Hour kg/hr 100 64 | Degrees Twaddell °Twad
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Decimal | Hex Description Symbol Decimal | Hex Description Symbol
101 65 | Degree Brix °Brix 126 7E | Foot Pounds Force | ftlb force
102 | ee | DedreesBaume °BaumHv 127 | 7F | Kilo Watt kW

Heavy
103 67 ng;eeg Baume °BaumLt 128 | 80 | KiloWatt Hour KWh
104 68 Degrees API °API 129 81 | Horsepower HP
105 69 Per_cent Solids per %Sol/wt 130 82 Cubic Feet per #/hr
Weight Hour
106 6A Percent Solids per %Sol/vol 131 83 Cgb|c Meters per m3/min
Volume Minute
Barrels per Second
107 6B | Degrees Balling °Ball 132 84 | (1 barrel =42 US bbl/s
gallons)
Barrels per Minute
108 6C | Proof per Volume proofivol 133 85 | (1 barrel =42 US bbl/min
gallons)
Barrels per Hour (1
109 6D | Proof per Mass proof/mass 134 86 | barrel =42 US bbl/hr
gallons)
Barrels per Day (1
110 6E | Bushels bush 135 87 | barrel =42 US bbl/day
gallons)
111 6F | Cubic Yards yd® 136 88 E.l;JaSII;)ns perHour | oo ihr
112 70 | Cubic Feet ft® 137 gg | Imperial Gallons ImpGalls
per Second
113 71 Cubic Inches in® 138 8A | Liters per Hour L/hr
114 72 Inches per Second in/s 139 8B | Parts per Million ppm
115 | 73 | Inches per Minute | in/min 140 | 8C mggf‘ Calories per | \1cain
116 | 74 | Feetper Minute ft/min 141 | 8D mggf 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 rev/s 143 8F | Degrees °
Second
119 77 | Revolutions per rpm 144 | 90 | Radian rad
Minute
120 78 Meters per Hour m/hr 145 91 I(g((:)hcfa of Water InH?0 60°F
Normal Cubic Meters :
121 | 79 | per Hour "MKS mhr 146 | o2 | HIOTOIMAMSPEr g0
" iter
System
Normal Liters per Micrograms per 3
122 A Hour "MKS System" L/hr 147 93 Cubic Meter ug/m
Standard Cubic Feet Percent
123 7B | per Minute "US ft>/min 148 94 . %consistency
" Consistency
System
124 7C Liquid Barrel (= 31.5 bblLiq 149 95 | Volume Percent volume %
US gallons)
125 7D | Ounce ounce 150 96 Percent Steam %StmQual
Quality
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Decimal | Hex Description Symbol Decimal | Hex Description Symbol
151 97 | Feet-Inch-1/16ths Ftin16 235 EB | gallons per day usg/d
152 | og |Cubic Feetper /b 236 | EC | hectoliters hL

Pound
153 99 | Picofarads pF 237 ED | megapascals MPa
- . inches of water at inH20 (4 °C
154 9A | Millimeters per Liter mL/L 238 EE 4°C (39.2 °F) or 39.2 °F)
microliters/ millimeters of water mmH20
155 9B | Microliters per Liter 239 EF o o (4°Cor
L at4°C (39.2 °F) R
39.2 °F)
156 9C | percent plato % plato
% lower
157 9D percen_t lower explosion
explosion level
level
158 9E | mega calorie Mcal
159 9F | Kohms kohm
160 AO | megajoule MJ
161 Al | british thermal unit BTU
162 A2 | normal cubic meter normal
cubic m
163 A3 | normal liter normal L
164 A4 | standard cubic feet normal
cubic ft
165 A5 | parts per billion parts/billion
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Terms and abbreviation used in the user's manual and the analog module in general are as described below.

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

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

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

m Channel: related with the terminal of analog I/O module and connected to various voltage/current 1/O

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

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

output signal so to transmit to the output channel.

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

current signal proportionately to the digital value.

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

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

analog-converted value.

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

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

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

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

via media (transmission).

m Linearity error: analog /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

-7 \ Agreeable-converted value

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

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

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

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

is interested in HART technology.

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

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

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

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

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

specific HART devices.

m Monodrop: Only one field device is communicated while connected with only one transmission medium.

Field device’s HART Address is fixed to O.

m Multidrop: More than two field devices are connected with one transmission medium for communication. In
the Multidrop mode, up to 15 field devices can be connected with HART master. In this mode, analog signal
conversion is not supported. The master designates address between 0 through 15 to distinguish field

devices.

m Primary Variable: As the first value assigned to HART dynamic variables, it the most basic measuring value.

m Frequency Shift Keying(FSK): A communication method to determine and transmit digital signal 0 and 1 by

differentiating carrier wave’s frequency.
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(1) Dimensions of 2MLF-AC4H (unit:mm)
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