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Symbol Definitions

Symbol Definitions

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

Symbol

Definition

)
@] & ﬂ :

CAUTION

>

A

A\

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.

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.

WARNING, Risk of electrical shock: Potential shock hazard where
HAZARDOUS LIVE voltages greater than 30 Vrms, 42.4 Vpeak, or
60 VDC may be accessible.
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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 ® b

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.

=

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.

3
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1. Introduction

1.1 Overview
This user’s guide describes two analog input modules.
e 2MLF-AVS8A type voltage to digital conversion module
o 2MLF-ACSA type current to digital conversion module.

Both A/D conversion modules are used for converting analog signals (voltage or current
input) from PLC’s external device to signed 16-bit binary data of digital value. They are
used with MasterLogic-200 CPU module, ML200-IEC (2MLI-CPUU), and ML200R
(2MLR-CPUH).
1.2 Features
1. Module selection: You can choose the module depending on input signal type.
a) 2MLF-AV8A: 8 channels, voltage input
b) 2MLF-ACS8A: 8 channels, current input
2. High speed A/D conversion @ 250 ps/channel.
3. High conversion accuracy of £0.2% (ambient temperature of 25 + 5°C).
4.  High resolution (16-bit) of digital value, that is, 1/16000.
5. Simplified module setup/monitoring through GUI:

Setting up an A/D conversion module’s operation parameters (that is, range, filter,
and so on.) was traditionally a cumbersome process using repetitive sequences of
ladder programs. This is now achieved using a user-friendly graphical user interface
(GUI) in SoftMaster I/0O Parameters. In addition, the A/D conversion value can also
be easily monitored using the Special Module Monitoring function.

6.  Multiple digital output data formats: Fours formats are available, as specified
below:

a)  Unsigned value: 0 ~+ 16000
b)  Signed value: - 8000 ~ + 8000
c) Precise value: Refer to Performance specifications.

d) Percentile value: 0 ~+ 10000

R200 Analog Input Module 2MLF-AV8A, AC8A User's Guide 15
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1. Introduction
1.2. Features

7.  Detecting input signal failure/disconnect: Applicable only when analog input range
of 1 ~5V (or4 ~20mA) is used.

16 Analog Input Module 2MLF-AV8A, AC8A User's Guide R200
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1. Introduction
1.3. Terminology

1.3 Terminology

Analog value- A

The analog value of the physical measurement is continuously displayed as numerical
value. Since the analog value changes continuously, an instantaneous value is given as an
input. It could be a measurement of any physical parameter, such as voltage, current,
temperature, speed, pressure or flow.

Temperature

E— 1) T

Figure 1 — Analog value

For example, temperature could be changing continuously with respect to time, as shown
in Figure 1.

Tempe rature “oltage: -10~+100

01 1000 Transducer &0 corweerzion

Figure 2 — Example of transducer

Since the changing temperature cannot be directly provide as an input to the A/D
converter, it needs to be converted into voltage using a transducer and then provided.

Digital value - D

In a digital electronic circuit, data is processed and saved in the form of numbers 0 and 1
only. The data is processed as a string of Os and 1s. For example, ON and OFF signals

R200 Analog Input Module 2MLF-AV8A, AC8A User's Guide 17
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1. Introduction
1.3. Terminology

can be displayed as 0 and 1, respectively, in a digital system. This is called as the binary
numbering system. Decimals stored in binary numbering systems are called binary coded
decimals (BCD). Figure 3 displays the digital value of the physical parameter.

———* Time

Temperature

Figure 3 — Digital value

0D Comersion CRU L0 Correetsion
‘:> [Digital Calcultion) :>

Aralog Input Anslog Output
O~ 104, 13 O~ 10%, 10100
O 420 mA OF 420 mA

Figure 4 — Process in PLC

As the PLC processes only binary numbers, analog values cannot be directly input to the
PLC’s CPU for calculation. Conversion from analog to digital (as shown in Figure 4) is
required. This is done using Analog to Digital converter (A/D conversion module).

Similarly, to get an analog output from a digital value, a Digital to Analog converter
(D/A conversion module) is used.

18 Analog Input Module 2MLF-AV8A, AC8A User's Guide R200
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1. Introduction
1.3. Terminology

Characteristics of A/D conversion

Voltage input

A/D conversion module is used for converting analog electric signal input from the
external device to digital value. Analog input signal converted to digital value can be
processed by the PLC’s CPU. If analog input range of -10 ~ 10V is used in voltage type
of A/D conversion module, -10V of analog input corresponds to output of digital value 0.
Analog input of +10V corresponds to output digital value of 16000. This means, an
analog input of 1.25mV represents digital value of 1, as shown in Figure 5.

16000 =

g

=] [a)
=] ca

anjen et

000 ./ ::>

=
H
=

125mW

0% 0w 0% —— T T T

Analog Input “Wbltage

Figure 5 — Characteristics of A/D conversion (voltage input)

Current input

If analog input range of 0 ~ 20mA is used in current type of A/D conversion module, the
OmA of analog input corresponds to the output of digital value of 0. Analog input of
20mA corresponds to the output digital value of 16000. This means analog input of
1.25pA represents digital value of 1 (Figure 6).

R200 Analog Input Module 2MLF-AV8A, AC8A User's Guide 19
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1. Introduction
1.3. Terminology

16000 =
gz
i 2000 /-./ "
0 —_—
Omsd 10 maé, A0ma, |I|Jlt'3l[l‘?lt
FAnalog Input Currerit
Figure 6 — Characteristics of A/D conversion (current input)
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2. Specifications

2.1 Performance specifications
Table 1 specifies the performance specifications of A/D conversion modules.
Table 1 — Performance specifications
Specifications
ltem
2MLF-AV8A (Voltage Input Type) 2MLF-ACS8A (Current Input Type)

DC 1~5V
DC 0~ 5V DC 4 ~ 20mA

Analog input DC 0~ 10V DC 0 ~20mA
DC -10 ~ 10V (Input Resistance 250Q)

(Input Resistance: 1 MQ minimum)

Analog input range

You can select the analog input range individually for each channel either from user

setting program or through user-friendly GUI I/O parameter function in SoftMaster.
(1) Voltage Type
nalog input
1~5V 0~5V 0~10V -10 ~ 10V
Digital output
Unsigned value 0 ~ 16000
Signed value -8000 ~ 8000
Precise value 1000 ~ 5000 0~ 5000 [ 0~10000 |-10000 ~ 10000
Digital value
Percentile value 0 ~ 10000
2) Current Type
Analog input
4 ~20mA 0~20mA
Digital value
Unsigned value 0 ~ 16000
R200 Analog Input Module 2MLF-AV8A, AC8A User's Guide 21
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2. Specifications
2.1. Performance specifications

Specifications
Item
2MLF-AV8A (Voltage Input Type) 2MLF-ACS8A (Current Input Type)
Signed value -8000 ~ 8000
Precise value 4000 ~ 20000 0 ~ 20000
Percentile value 0 ~ 10000
e 16-bit binary value (data: 14 bits)
e You can individually set the format of digital output data for each channel either from
user program or through user-friendly GUI I/O parameter function in SoftMaster.
Analog input range Resolution Analog input Resolution
g nputrange - 1/16000) range (1/16000)
Maximum 1~5V 0.250mV
resolution 4 ~20mA 1.0pA
0~5V 0.3125mV
0~10V 0.625mV
0~20mA 1.25pA
-10 ~ 10V 1.250mV
+0.2% or less (when ambient temperature is 25 £5°C)
Accuracy
+0.3% or less (when ambient temperature is 0 ~ 55°C)
Maximum
. 250pus/channel
conversion speed
Absolute maximum| |, g, +30mA
input
Analog input 8 channels/ module
channels
. Photo-coupler isolation between input terminal and PLC power (no isolation between
Isolation method
channels)
Terminal 18-point terminal
connected
1/0 addresses . . . . . .
assigned Fixed type: 64 points, Variable type: 16 points
22 Analog Input Module 2MLF-AV8A, AC8A User's Guide R200

Honeywell September 2010




2. Specifications
2.1. Performance specifications

Specifications
Item
2MLF-AV8A (Voltage Input Type) 2MLF-ACS8A (Current Input Type)
Internal-consumed DC 5V: 420mA
current
Weight 140g
ﬂ ATTENTION
e  When A/D conversion module is released from the factory, Offset/Gain value is
suitably tuned to work for all input ranges. You cannot modify these values.
e Offset Value: Analog input value when digital output value is 0 with digital output
format set to unsigned value.
e Gain Value: Analog input value when digital output value is 16000 with digital
output format set to unsigned value.
R200 Analog Input Module 2MLF-AV8A, AC8A User's Guide 23
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2. Specifications
2.2. Part names and functions

2.2 Part names and functions
The following example illustrates the parts of 2MLF-AV8A and 2MLF-AC8A modules

respectively.
| — | — |
ZhALF- FhE ZhALF-ACE A
RUN o o @
£ e =
§ i
+
fio i
; i
& e
§ (.
.
f il
i B
i il
+
i il
5 b
Figure 7 — Parts of 2MLF-AV8A and 2MLF-AC8A
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2. Specifications
2.2. Part names and functions

Table 2 — LED indications

No. Description

1 RUN LED

Displays the operation status of 2MLF-AV8A/2MLF-AC8A
e  On: Operation normal
e  Flickering: Error occurs (For more details, refer to section Error codes)

« Off: DC 5V disconnected, 2MLF-AV8A/2MLF-AC8A module error

2 Terminal

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

R200 Analog Input Module 2MLF-AV8A, AC8A User's Guide 25
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2. Specifications
2.3. Characteristics of 1/0 conversion

2.3

Characteristics of I/0O conversion

Characteristics of I/O conversion is a straight line plotted between the Offset and Gain

values when converting analog signal (voltage or current input) from PLC’s external

device to digital value. I/O conversion characteristics of A/D conversion modules are as

follows.
2MLF-AVBA
Analog Input
Applicable Range
10119 Bl 16191
10000 B000 16000 i
';‘\__ Gain
Walue
7500 [l 12000
Drigital
Output S0 [ 000
Yalue
2500 -400 [ilis)
0 000 0 (]
-1 a2 -1 . Offzet
“walu e
[ 1 L sV
;ﬂ]nalL?tg [ o IEW W
np DS 0~ 10V o ] 10
Walue DC -0~ 10V ov ov 10w
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2. Specifications
2.3. Characteristics of 1/0 conversion

2MLF-ACSA o gmeloolpd
Aplicable Weue
ofe | stez | 1819
oo | oo | 1eoo0 £l
'&\__ GEn
“eue
740 Qo0 | 1om
Digital
Output | &0 i 00
Yalue
#o | -aom | 400
1 -H00N i & "
| -mm | Crffast
Waue
Analog DT~ 20mé 4, 12me, Ame,
Irpt DCO ~ 20 M e, O, A,

/0 characteristics of 2MLF-AV8A

2MLF-AVS8A is a module exclusively used for 8-channel analog voltage input. The input

range can be set from user program or special module package for respective channels.

Output formats of digital data are as specified below:

e Unsigned value

e Signed value

e Precise value

e Percentile value

R200
September 2010
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2. Specifications
2.3. Characteristics of I/O conversion

1. Iftherangeis DC1~5V
The digital output value for voltage input characteristics is as specified below:

(Resolution (based on 1/16000): 0.25mV) On the I/O Parameters Setting window, set
Input Range to 1 ~5V.

Disahle Disahle Disahle Disable Disable Disahle Disahle Disahle
154 154 154 1G4 1G4 154 154 154
: i i i i i s
0~16000 0-16000 0-16000 O~T&000 0~T6000 0~16000 0-~16000 O~TB000
Disahle Disahle Disahle Disable Disable Disahle Disahble Disahle

Disable  Disable | Disable | Disable | Disable @ Disable | Disable | Disable
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2. Specifications
2.3. Characteristics of 1/0 conversion

Digital output value for voltage input characteristics is as specified below.

(Resolution (based on 1/16000): 0.25mV)

Analog input voltage (V)

Digital output range
0.952 1 2 3 4 5 5.047
Unsigned value
-192 0 4000 8000 12000 | 16000 16191
(-192 ~ 16191)
Signed value
-8192 -8000 -4000 0 4000 8000 8191
(-8192 ~ 8191)
Precise value
952 1000 2000 3000 4000 5000 5048
(952 ~ 5048)
Percentile value
-120 0 2500 5000 7500 10000 10119
(-120 ~ 10119)
2. Iftherangeis DC 0 ~ 5V
On the I/O Parameters Setting window, set Input Range to 0 ~ 5V.
2MLF-&84 [Voltage, 8-CH)
FParameter CHO CH- CH2 CH3 CH4 CHA CHE CHT
[T Channel status Disahle Disakle Disahle Disahle Disahle Disahble Disahle Digahle
W Inputrange  ||__0-5v 0~V D5 Y, -84 Y, -5 -8y |
Qutput type O-~16000 0~16000 0-16000 0~16000 0~16000 0~16000 0~16000 0-~16000
[C Filter process Disahle Disakle Disahle Disable Disahle Disable Dizable Dizable
Filter constant 1 1 1 1 ’ 1 1 1
[ average setting Disahle Disakle Disahle Disable Disahle Disable Dizable Dizable
™ Awzrage processing|  Count-fwr Count-Ayr Count-Avr Count-Avr Count-Avr Court-Avr Count-Avr Crunt-Ayr
Average value 2 2 2 2 2 2 2 2
(] 8 I Cancel
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2. Specifications

2.3. Characteristics of 1/0 conversion
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Analog Input Yalue (Voltage)

Digital output value for voltage input characteristics is as specified below.

(Resolution (based on 1/16000): 0.3125mV)

Digital output Analog input voltage (V)
range -0.06 0 1.25 25 | 3.75 5 5.05
Unsigned value 1200
-192 0 4000 8000 0 16000 16191
(-192 ~ 16191)
Signed value _
-8192 8000 -4000 0 4000 8000 8191
(-8192 ~ 8191)
Precise value
-60 0 1250 2500 3750 5000 5060
(-60 ~ 5060)
Percentile value
-120 0 2500 5000 7500 10000 10119
(-120 ~ 10119)
3. Iftherangeis DC 0~ 10V
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2. Specifications
2.3. Characteristics of I/O conversion

On the I/0 Parameters Setting window, set Input Range to 0 ~ 10V.

a--16000 0--16000 0--16000 0--1G000 C--1G000 0--1G000 0--16000 0--1G000
Disable Disable Disable Disahle Disable Disahle Disahle Disahle

Disable  Disable = Disable  Disable = Disable | Disable ~ Disable Disable
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2. Specifications
2.3. Characteristics of 1/0 conversion

Digital output value for voltage input characteristics is as specified below:

(Resolution (based on 1/16000): 0.625mV)

Digital output Analog input voltage (V)
range 0.12 (] 25 5 7.5 10 10.11

Unsigned value

-192 0 4000 8000 12000 16000 16191
(-192 ~ 16191)
Signed value

-8192 -8000 -4000 0 4000 8000 8191
(-8192 ~ 8191)
Precise value

-120 0 2500 5000 7500 10000 10119
(-60 ~ 5059)
Percentile value

-120 0 2500 5000 7500 10000 10119
(-120 ~ 10119)

4.  If the range is DC-10 ~ 10V

On I/O Parameters Setting window, set Input Range to -10 ~ 10V.

2MLF-AVBA [Volkage, 8-CH)

Fa-ameter | CHO CH1 CH2 CH3 CH4 CHA CHE CHT
[ Channel status i i i i i i i i
¥ Input range = -10-~10% -1 0~10% -10-~1 0% -10-~10% -10-~10% -1 0~10%
Ouputtype P P i 3T R P 3 [ R T = [ R R e L T R s R R ]
[C Filter process Disable Disahle Disable Disable Disable Dizable Disable Disable
Filter canstant 1 1 1 1 1 1 1 1
[T Ave-age setting Disable Disahle Disable Disable Disable Dizable Disable Disable
[ Average processing| Count-dwr Count-Avr Count-Avr Count-Ayr Count-Avr Count-Avr Count-Avr Count-Avr
Average value 2 2 2 2 2 2 2 2
’TI Cancel
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2. Specifications
2.3. Characteristics of 1/0 conversion
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Analog Input Value (Voltage)

Digital output value for voltage input characteristics is as specified below.

(Resolution (based on 1/16000): 1.25mV)

Digital output Analog input voltage (V)
range -0.24 -10 -5 0 5 10 10.23

Unsigned value

-192 0 4000 8000 | 12000 | 16000 | 16191
(-192 ~ 16191)
Signed value

-8192 -8000 | -4000 | O 4000 8000 8191
(-8192 ~ 8191)
Precise value

-10240 | O 2500 5000 | 7500 10000 | 10239
(-10240 ~ 10238)
Percentile value

-120 0 2500 5000 | 7500 10000 | 10119
(-120 ~ 10119)

I/0 characteristics of 2MLF-AC8A

You can set the current input range through user program or special module package for
respective channels. Output formats of digital data are as specified below:
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2. Specifications
2.3. Characteristics of I/O conversion

e Unsigned value

e Signed value

o Precise value

o Percentile value

1. Iftherange is DC 4 ~20mA

On I/O Parameters Setting window, set Input Range to 4 ~ 2mA.

4
0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
Disahle Disahle Disable Disable Disahle Disahle Disable Disable

Disable  Disable Disabhle  Disable Disable  Disable © Disable  Disable
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2. Specifications
2.3. Characteristics of 1/0 conversion

Digital output value for current input characteristics is as specified below:

(Resolution (based on 1/16000): 1pA)

Digital output Analog input current (mA)
range 3.808 4 8 12 16 20 20.191
Unsigned value
-192 0 4000 8000 12000 16000 16191
(-192 ~ 16191)
Signed value
-8192 -8000 -4000 0 4000 8000 8191
(-8192 ~ 8191)
Precise value
3808 4000 8000 12000 16000 20000 20191
(3808 ~ 20191)
Percentile value
-120 0 2500 5000 7500 10000 10119
(-120 ~ 10119)
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2. Specifications
2.3. Characteristics of I/O conversion

2. Iftherange is DC 0 ~20mA

On the I/0 Parameters Setting window, set Input Range to 0 ~ 20mA.

0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
Disahle Disahle Disable Disable Disahle Disahle Disable Disable

Disable Disable | Disable © Disable = Disable ~ Disable | Disable

Digital output value for current input characteristics is as specified below:

(Resolution (based on 1/16000): 1.25uA)
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2. Specifications
2.3. Characteristics of 1/0 conversion

Digital output Analog input current (mA)
range -0.24 0 5 10 15 20 20.23

Unsigned value

-192 0 4000 8000 12000 | 16000 | 16191
(-192 ~ 16191)
Signed value

-8192 | -8000 | -4000 0 4000 8000 8191
(-8192 ~ 8191)
Precise value

-240 0 5000 10000 15000 | 20000 | 20239
(3808 ~ 20191)
Percentile value

-120 0 2500 5000 7500 10000 | 10119
(-120 ~ 10119)
CAUTION 1. Ifanalog input value exceeds the maximum range (For example,

20mA), the digital value is fixed at maximum (For example, 16191
for unsigned) as per above table. Likewise, if analog input value
drops below minimum range (For example, 0mA), the digital value
is fixed at minimum (For example, -192 for unsigned) as per above
table.

2. Voltage and current input should not exceed 15V and +30mA,
respectively. Increase in temperature may lead to erratic reading.

3. You cannot modify the Offset/Gain setting for 2MLF-AV8A/AC8A
module.
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2. Specifications
2.3. Characteristics of 1/0 conversion

Accuracy

Accuracy of digital output value does not change even if you change the input range.
Figure 8 shows the change range of the accuracy at ambient temperature of 25 + 5°C
with analog input range as -10 ~ 10V and digital output type as unsigned value. £0.2% at
ambient temperature of 25 + 5°C, and £0.3% at ambient temperature of 0 ~ 55°C.

16032ff
15968}

=
2
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o

o on mel=go'=

8000

-0V oV 10V
Analog Input Voltage

Figure 8 — Accuracy
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2. Specifications
2.4. Functions

2.4 Functions

Functions of the input module

Table 3 describes the functions of A/D conversion module.

Table 3 — Performance specifications

Function Item

Details

Channel Run/Stop setting

Specify Run/Stop of the channel to execute A/D conversion.

If the unused channel is set to Stop, the Run time can be
reduced.

Input voltage/current range
setting

Specify analog input range to be used.

Four input ranges are available for voltage input module while
two input ranges are available for current input module.

Output data format setting

Specify digital output type.

Four output data formats are provided in this module.

A/D conversion methods

Sampling processing: This is performed if A/D conversion type
is not specified.

Filter processing: This is to introduce delay when there is a
noise or sudden change of input value.

Average processing: Average A/D conversion value based on
frequency or time output.

Function to detect input
disconnected

The user program detects if an analog input with the range of 1
~ 5V (4 ~20mA) is disconnected.

The following are the three A/D conversion functions.

e  Sampling processing

o  Filter processing

e Average processing

R200 Analog Input Module 2MLF-AV8A, AC8A User's Guide 39

September 2010

Honeywell




2. Specifications
2.4. Functions

Sampling Processing

AJD Conversion Methods Filter Processing
Average Processing —|:'I'ime Average
Count Average

It collects analog input signal through general A/D conversion processing at specific
interval of time. The time required for A/D conversion of analog input signal depends on
the number of channels used.

Sampling process

(Processing time) = (Number of Channels used) X (Conversion speed)
Example:
If the number of channels used is 3, its process time is = (3) X (250us) = 750us

Sampling is performed to calculate the value of continuous analog signal at a specific
interval.

Filter process

Filter process function is used for obtaining stable digital output value by filtering noise
or sudden change in input value. Filter constant can be specified for respective channels
through user program or I/O parameters setting.

Setting range: 1 ~ 99 (%)
Fln]=(1-0a)xA[n]+axF[n-1]
F[n]: Current filter output value
A[n]: Current A/D conversion value
F[n-1]: Previous filter output value
a: Filter constant (0.01 ~ 0.99: previous value added)

1.  Ifthe filter setting value is not specified within 1 ~ 99, RUN LED blinks at an
interval of 1s. In order to set RUN LED to ON status, set the filter setting value
within 1 ~ 99. Then change PLC CPU mode from STOP to RUN. Ensure to clear
the request flag (UXY.11.0) from online modification (in RUN mode).
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2.4. Functions

2. Ifan error occurs in the filter setting value, the default filter setting value 1 is saved.

2MLF-AVS8A
e Analog input range: DC -10 ~ 10V, digital output range: 0 ~ 16000.

o Ifanalog input value changes —10V ~ 10V (0 ~ 16000), the filter output value, based
on o value, is as specified below.

Filter Output Value

a value Remarks
1scan | 2scan | 3 scan
o It .
*1)0.01 0 15840 15998 15999 1% inclined toward previous
value
o) I .
*2)0.5 0 8000 12000 14000 50% inclined toward previous
value
o) I .
*3)0.99 0 160 318 475 8glé)emdmed toward previous

*1) 16000 output after about 4 scans
*2) 16000 output after about 22 scans

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

2MLF-AC8A
e Analog input current range: DC 0 ~ 20mA, digital output range: 0 ~ 16000.

o If analog input value changes OmA ~ 10mA (0 ~ 8000), the filter output value, based
on a value, is as specified below.

Filter output value
o value Remarks
1scan | 2scan | 3 scan
o) I )
*1)0.01 0 7920 7999 7999 1% inclined toward previous
value
o) I .
*2)0.5 0 4000 6000 7000 50% inclined toward previous
value
o) It )
*3)0.99 0 80 159 237 99% inclined toward previous
value
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2. Specifications
2.4. Functions

*1) 8000 output after about 4 scans
*2) 8000 output after about 21 scans
*3) 8000 output after about 1422 scans (355.5ms for 1 channel Run)

If the filter process function is not used, then A/D conversion value is the output. Set the
filter value according to the degree of fluctuation of analog input data. If it fluctuates, set
a higher filter constant value.

Average process

Average process function is used in A/D conversion to handle abnormal analog input
signals. For example, noise, surges, and so on. This process is used to execute A/D
conversion of the channel for specified frequency or for specified time, and to save the
average of the accumulated sum in the memory. You can define the average processing
option and time/frequency value through user program or I/O parameters setting for
respective channels.

Average processing type is of time average and count average.

Time average processing
1. Setting range: 4 ~ 16000 (ms)

2. Average processing count within specified time is decided based on the number of
channels used.

Setting Time
(Number of Channels Used) x (Conversion Speed)

Average processing count =

Example 1:
Channels used: 1, setting time: 16000ms

16000ms

Average processingcount = —————— = 64000times
1x0.25ms

Example 2:

Channels used: 8, setting time: 4ms

. 4ms .
Averageprocessingcount = ———— = 2times
8x0.25ms
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2.4. Functions

b)

If the time average value is not specified within 4 ~ 16000, RUN LED blinks
at an interval of 1s. In order to set RUN LED to ON status, set the time
average value within 4 ~ 16000. Then change PLC CPU mode from STOP to
RUN. Ensure to clear the request flag (UXY.11.0) from online modification
(in RUN mode).

If an error occurs in set value of time average, the default value of 2 is saved.

3. Any remainder produced, when set time is divided by (number of channels used X
conversion speed), is ignored. Thus, the average processing frequency is the
quotient of [(setting time) + (number of channels used x conversion speed)].

Example:

If the number of channels used is 5 and setting time is 151ms

151ms + (5 X 0.25ms) = 120times ...... Remainder of 8 is ignored =120 times

Count average processing

1. Setting range: 2 ~ 64000 (times)

2. The time required for average value (frequency average) to be saved on memory,
depends on the number of channels used.

Process time = set frequency X number of channels used X conversion speed

a)

b)

Example:

If set value of count average is not specified within 2 ~ 64000, RUN LED
blinks at an interval of 1s. In order to set RUN LED to On status, reset the set
value of frequency average within 2 ~ 64000. Then change PLC CPU mode
from STOP to RUN. Ensure to clear the request flag of error clear (UXY.11.0)
from online modification (in RUN mode).

If any error occurs in the set value of frequency average, the default value 2 is
saved.

If the number of channels used is 4, and average processing frequency is 50.

50 X 4 X (0.25ms) = 50ms

R200
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Function to detect input signal failure/disconnect

1. Input Range

This detection function is available only if the input signal range is 1 ~ 5V or 4 ~ 20mA.
Detection conditions for respective input signal ranges are as described in the below

table.
Input signal Voltage/Current value regarded as disconnected
range
1~5V 0.2V or less
4 ~ 20mA 0.8mA or less

2. Disconnection display for respective channels

Detection status bit of signal failure/disconnect for respective input channels is saved
on UXY. 10. (X denotes Base No., and Y denotes Slot No.)

Bit 15 14 13 12 | 11 10 9 8| 7 6 5 4 3 2 1 0
Default 0 0 0 0 0 0 00O 0 0 0 0 0 0 0
Assigned - - - - - - - -| CH7 | CH6 CH5 | CH4 CH3 | CH2 CHA1 CHO
BIT Description
0 Normal
1 Disconnected
3. Operation
Each bit is set to 1 if an assigned channel is detected as disconnected, and is set back
to 0 when the channel is connected back again. In addition, each bit can be used to
detect the disconnection in the user program together with execution conditions.
4.  Program example
A program example of analog input module installed on Base No. 0 and Slot No. 2
detecting a input signal failure/disconnect and storing the respective channel number
on the P area.
(System configuration)
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2MLP- | 2L 2hLF-
ACFZ [CPUL ANVEA
| rome v Ko
o Ko oo [ mov Uz 10 Mo | |
N | ez [ mov 0 Pomn_| |
N | ueind [ mov ] PO L
N | e w2 [ mov 2 pann2 L
| s [ mov 3 PO L
o | uzine [ mov 4 PO004 L
: | s ns [ mov 5 poucs | |
N | uezss [ mov 5 pous ||
N | vz [ mov 7 pour ||
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3. Installation and wiring

3.1 Installation

Installation environment

The 2MLF-AV8A/ACSA modules have high reliability regardless of their installation
environment. The following factors ensure for system reliability and stability..

1. Environmental prerequisites

Avoid installing the module in places where it is subjected or exposed to:

a)
b)
c)
d)
e)

Water leakage and dust

Continuous shocks or vibrations

Direct sunlight

Dew condensation due to rapid temperature change

Temperatures outside the range of 0 to 55[1C

2. Precautions during installing and wiring

a)

b)
¢)

d)

e)

Ensure that no external materials like wire scraps enter the upper part of the
PLC during drilling or wiring..

Ensure to install PLC in a location where it is easy for monitoring and use.

Ensure that PLC is not located on the same panel where high voltage
equipment is located.

Ensure that the distance from the walls of duct and external equipment is
50mm or more.

Ensure that the PLC is properly grounded to locations that have good ambient
noise immunity.

R200
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3. Installation and wiring
3.1. Installation

Handling precautions

The following precautions must be taken when unpacking and installing the Analog Input
Module.

1. Do not drop the module, and avoid any strong or sudden shocks.

2. Do not remove the PCB from its case. It can result in damage or an abnormal
operation.

3. Do not install or remove the module to/from the base when the power supply is
turned on.
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3. Installation and wiring
3.2. Wiring

3.2 Wiring
Precautions for wiring
The following precautions must be taken when wiring the Analog Input Module.

1.  The module must be kept away from the alternating current (A/C) wire to avoid
surge or inductive noise produced from the A/C supply wire.

2. Select the cable considering the ambient temperature and value of the current. The
maximum size of the cable must not be less than the standard cable size of AWG22
(0.3mm?).

3. The cable must not be too close to a hot device/material and in direct contact with
oil for a long period, as it can result in damage or abnormal operation due to short-
circuit.

4.  The polarity check must be performed before wiring.

Wiring examples
The following figures illustrate a sample wiring of 2MLF-AV8A/ACSA.

2MLF-AV8A
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3. Installation and wiring
3.2. Wiring

2MLF-AC8A

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

a) 2MLF-ACS8A’s input resistance is 250Q (typical).
b) 2MLF-AV8A’s input resistance is 1M (minimum).

2. Enable (Run) only the channels those are used and disable the rest to maintain best
overall conversion speed.

3. Analog input module does not provide power for the input device. Use an external
power supply.

Wiring example of 2-wire sensor/transmitter (current input)

I 2-Wire 7?77

+ 2-Wire 2?7
o=
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3. Installation and wiring
3.2. Wiring

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

+ 4-Wire ?77?
DC —_II_:

I 4-Wire 777

Relationship between voltage input accuracy and wiring length

With voltage input, the wiring (cable) length between transmitter/sensor and module has
an effect on digitally-converted values of the module as specified below:

where,

Rc: Resistance value due to line resistance of cable

Rs: Internal resistance value of transmitter or sensor

Ri: Internal resistance value (1MQ) of voltage input module
Vin: Voltage allowed to analog input module

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

Vin = RixVs
- [RS + (2><Rc)+ Ri]
%Viz[l—@jXIOO%
Vs

ﬂ ATTENTION

With current input, there is no accuracy, tolerance caused by cable length
and internal resistance of the source.
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3.2. Wiring
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4. Operating Procedures and Monitoring

4.1 Operating procedures

The following flowchart illustrates the procedure to initialize the operation of the Analog

Input Module.

Install A/D conversion module on the slot

v

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
parameters] setting

Prepare PLC program

A 4

End

Figure 9 — Operating procedure
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4. Operating Procedures and Monitoring
4.2. Run parameters setting

4.2 Run parameters setting

The Run parameters of A/D conversion module can be specified using SoftMaster’s I/O
parameters.

Setting items

SoftMaster provides a graphical user interface (GUI) for setting the parameters of A/D
conversion module. These settings are available as I/O parameters option on the
SoftMaster project window.

The following table lists the I/O parameter setting functions..

Table 4 — I/O parameter setting functions

Item Details

I/O parameters Specify the following setting items necessary for the module operation.
e Channel Enable/Disable

¢ Input Voltage/Current Range

e Output Data Format Setting

o  Filter Processing Enable/Disable Setting

e Filter Constant Setting

* Average Processing Enable/Disable Setting

e Average Processing Method Setting

e Average Value Setting

The above data specified by user through SoftMaster is directly saved on
A/D conversion module when Special Module Parameters are
downloaded. In other words, the download has no relevance to the CPU
status, that is, RUN or STOP.
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4. Operating Procedures and Monitoring
4.2. Run parameters setting

Setting I/0 parameters

The procedure for setting /O parameters based on 2MLF-AV8A is described as follows:
The procedure remains same for 2MLF-ACSA.

Step Action

1 Run SoftMaster to create a project.

(Refer to SoftMaster User's Guide for details on how to create the project)

2 On the Project window, double-click /O Parameters.
Project Window x
Items
=B SoftMaster *

=) NewPLC[2MLR-CPUH)-Offline
% Global Variables/Address
=-[& Parameter
;

[ Redundancy Parameter
= Scan Program
+ MewProgram
Uzer Function/Function Block
Usger Data Type

The 1/0 Parameter Setting window appears.
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4.2. Run parameters setting

Step Action
3 Click the slot on which the A/D conversion module is installed. Here, the 8-
channel voltage type of A/D conversion module is installed on Base No. 1,
Slot No. 4.
4 Click the arrow button on the Module cell display the list of applicable
modules. Select the appropriate module.
I/0 Parameter Setting - Fiked allocatio 2lx|
All Base I Set Base I
-3 Base 00 : Default 2l [slt Module Comment Input Filter | Erergency Dutl Allacation
- Base 01 : Defaul 0
& 00 : Default 1
<z 01 ; Default B
= 02 : Default 5
cDefault || G
Soibes g
=z 05 : Default | 5 Digital Maodule List
=3 06 : Defaule 5 -fal Special Module List
= 07 : Default 7 =0 Analoglnput Madule
‘o 06 : Default g A E
== 19 : Default _B ﬂ 2MLF-ACEA [Current, 8-CH)
‘= 10 Default e B 2MLFADYS (1solated, 4-CH)
= 11 : Default |10 S8 2MLFADES (Curvol, 3-CH)
[ Base 02 : Default il B 2MLFAD1EA (Curtalt, 16:CH)
-7 Base 03 : Default Analog Output Module
- Base 04 : Default = High Speed Counter Module
Positioning Module
Motian Mndu\e.
Beklesil) | o gz?u’::jzu”"g Modz s Fint ¥ oK Cancel
T - -8, Communication Module List
5 Click Details and specify the parameters for respective channel as below:

Channel Status: This enables or disables the respective channel. Select
either Disable or Enable from the drop-down list.

21
2MLF-A484 [oltage, B-CH)
Parameter ‘ CHO | CH1 CH2 CH3 CH 4 CHE CHE CH7Y
[ Channel status Disahle j Disahle Disahle Disahle Disahle Disahle Disahle Disahle
™ Inputrange 1~8Y 184 184 1-~8Y 1~8Y 1~5% 1~8Y
Qutput type Enahle 0~16000 0~16000 0~16000 0~16000 0-~16000 0~16000 0-~16000
[™ Filter process Disable Disahle Disahle Disahle Disable Disable Disable Disahle
Filter constant 1 1 1 1 1 1 1 1
[T Average setting Disable Disahle Disahle Disahle Disable Disable Disable Disahle
™ Average processing Count-Avr Count-Avr Count-Awr Count-Avr Count-Ayr Count-Avr Count-Avr Count-Avr
Average value 2 2 2 2 2 2 2 2
Cancel

Input range: Select the range for analog input voltage (or current) as
applicable. 2MLF-AV8A provides four voltage input ranges, and 2MLFACS8A
provides two current input ranges.
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*4. Operating Procedures and Monitoring
4.2. Run parameters setting

Step Action
21x
2MLF-AV8A (Voltage, 8-CH)
Parameter cHo | ecH1 [ cH2 | cH3 | cH4 S T |
[ Channel stalus Enable Disable Disable Disable Disable Disable Disable Disable
™ Input range 1-5Y j 1~5v 1-~5V 1~V 1~6v 1~V 1~8 1~5Y
QOutput ype 0~16000 016000 0~16000 0~16000 0~16000 0~18000 0-16000
™ Filter process 0-5V Disable Disable Disable Disable Disable Disable Disable
Filterconstart__| /%" 1 i T | 1
™ Average setfing i Disable Disable { Disable | Disable Disable Disable | Disable
[~ Average processing| Count-Ar Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr CountAvr Count-Avr
Average value 2 2 2 2 2 2 2 2
G|
’ f
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4. Operating Procedures and Monitoring

4.2. Run parameters setting

Step Action
Output type: Select the format of output data from the list of available
formats.
2
2MLF-AVEA (Voltage, 8-CH)
Parameter CHO I CH1 CH2 CH3 CH4 CHS CHE CHY I
[_Channel stalus Enabe Disable Disable Disable Disable Disable Disable Disatlz
" Input range 1-6V 1~G¥ 1-6v | 1-5V 15V Lo A0 | 1~G¥
Output type 0~16000 'I 0~16000 0-16000 0~16000 0-16000 0~16000 0-16000 0~16000
I Fiter process Disable Disable Disable Disable Disable Disable  Disable
Fiter constant __ |-8000-8000 1 | 1 1 | 1 1 1 ] 1
T Average setling ;E‘:gagg?;} Disable Disable Disable Disable Disable Disable Disabla
[~ Average processing | Count-Avr Count-Avr Count-Avr | Count-Avr Count-Avr Count-Avr | Count-Avr
Average value 2 2 2 7 2 2 2 2

2ix
2MLF-AVBA (Voltage, 8-CH)
Parameter CHO CH1 CH2 CH3 CH4 CHS5 CHB CH7 I
[ Channel status Enable Disable Disable Disable Disable Digable Disable Disable
™ Inputrange 1-8Y 1~8Y 1-5V 1-5V 1-5V 1-5V 15 1-8Y
Qutput type 0~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0~16000 0~16000
™ Filter process Disable = Disable Disable Disable Disahle Disable Disable Disable
Filter constant 1 1 1 1 1 | 1 1
[~ Average seiling |Enable | Disable  Disable Disable Disable Disable Disable  Disable
[~ Average processing| Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr
Average value 2 2 2 2 2 2 2 2
_ Coed |

Filter constant: This field is active only when the filter process is enabled.
Double-click the filter constant to enter the value. The available range is

2l x|
2MLF-AVBA (Voltage, 8-CH)
Parameter CHO CH1 CH2 CH3 CH4 CHS CHE CHY I
I Channel status Enable Disable Cisable Disable Disable Disable Disable Disable
™ Inpulrange 15V 1~5Y 1~5¥ 15V 1~5V 1~5v 1-5¢ 1~5%
QOutput type 0~16000 0~16000 0-16000 0-~16000 0-16000 0~16000 0-~16000 0~16000
™ Filter process Enable Uisable Lisable Uisable Lisable Lisable Lisable Uisable
Filter constant 99 1 1 A 1 1 | 1 | 1
™ Average setting Disable | Disable Cisable Disable Disable Disable | Disable Disable
I Average processing| Counk-Av . CountAwr  Count-Avr Count-Avr Count-Avr Count-Awr Count-Avr | Count-Avr
Average value 2 2 2 2 2 2 2 2
|

Average setting: Enable or disable the average process as necessary.
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4. Operating Procedures and Monitoring
4.2. Run parameters setting

Step Action
bl b5
MLF-AVBA (Voltage, 8-CH)
Parameler CHO CH1 CH2 CH3 cH4 CHS CHE CH7 I
[” Channelstatus |  Enable Disable Disable Disable | Disable Disable Disahle Disable
™ Input range 1-5v 15V 1~5% 1~5v 1-5¢ 1~5Y 1~5v 1~6Y
Output type 0-16000 016000 0~18000 0~16000 0-16000 0-16000 0-~16000 0-16000
I” Filter process | Enable Disable Disable Disable Disable Dizable Disable Disable
Filter constant 9 5 1 1 1 1 1 i)
I™ Average seting |Cisable «| Disahle Disable Disahle Disable | Disable  Disahle Disahle
[ Average processing [HEHE Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr
Average valug 2 2 i 2 2 2 2
-

Average processing: This field is active only when the average process is
enabled. You can select average processing as time average or count

average.
2%
2MLF-AV8A (Voltage, 8-CH)
Parameler CHO CH1 CHZ | cH3 CH4 CHS CH cH7 |
™ Channel status Enable Disahla Disable Disahle Disable Disable Disahle Disable
[ Inputrange 1-5Y 1-5Y 18V 1~5y 1-~5Y 1-5V 18V 1-5Y
Oulpul type 0-16000  0-16000 = 0~16000 | 0~16000  0-16000 | 0-16000 | O~16000  0~16000
™ Filter process Disable Disable Disable Disable Disable Disable Disable Disable
Filter constant__| 1 1 1 E G| i ] 1 I 1
™ Average sefting Enable__ Disable  Disable Disable Disable Disable Disable = Disable
Average processing | Count-Awr v Count-Ayr CountAy | Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr
Average value 2 2 I 2 2 | 2 | ) I 2
Time-Avr
G

Average value: This field is active only when the average process setting is
enabled. Double-click the average value to input the value. The available
range is 2 ~ 64000 for count average, and 4 ~ 16000 for time average.

2l
2MLF-AV8A (Voltage, B-CH)
Parameter CHO CH1 CH2 CH3 CH4 CHS CHE CH7 I
I Channel status Enable Disable Disable Disable | Disable Disable Disable Disable
" Inputrange 1~5Y 1~V 1~5Y 1-5Y 1-5Y 1-~5Y 15V 1-~5v
Output type 0-16000 0~16000 016000  0~18000 0-16000 | 0~16000 0~16000 0~16000
I Filter process Disable Disable Disable Disable Disable Disable Disable Disable
Filter constant 1 A 1 1 1 1 1 1
™ Average sefting Enable Disable Disable Disable | Disable Disable Disable Disable
[ Average processing| Count-Ayr Count-Avr | Count-Avr Count-Avr Count-Avr Count-Avr Count-Avr Count-Air
Average value 32000 2 2 7 2 2 2 2
[ ol |

Select all channels to change parameters.

a) Select the check box in the parameters item in order to change the
parameters of all channels to identical setting value.

b) Change the parameters of any one channel to change the parameters of
the all channels at a time.
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4. Operating Procedures and Monitoring
4.2. Run parameters setting

Step

Action

Following figure shows an example where the Channel Status of all the
channels are enabled at the same time.

2l
2MLF-AV8A (Voltage, B-CH)
Parameter CHO I CH1 CH2 CH3 CH4 CHS CHE CH? I
¥ Channelstatus | XTI ~|  Enavle Enable Enable Enable Enable Enable Enable
[ Inputrange 1~5Y | 1~5V | 1~6¥ 1~5v | 1~5V 1~5V | 1~5V 1~6¥
Output type 0-16000 0~16000 0~18000 0~16000 0-~16000 0~16000 0-~16000 0-16000
I Filter process | Disable  Disable = Disable = Disable | Disable Disable |  Disable Disable
Filter constant 1 1 1 1 1 1 1 | 4
™ Average sefting Enable Disable Disable Disable Disable Disable Disable Disable
[ Average processing| Count-Awr Count-Avr  Count-Avr Count-Avr  Count-Awr Count-Avr  Cournt-Aur Count-Avr
Average valug 32000 2 2 2 2 2 2 2
|
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4. Operating Procedures and Monitoring
4.3. Special module monitoring

4.3 Special module monitoring

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

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

Step Action

1 Click Online > Connect. The SoftMaster is connected to PLC.

2 Click Monitor> Special Module Monitoring. The Special Module List
window appears. This window displays base/slot information in addition to
special module type.

ﬂ ATTENTION
If the module status is not Online, the Special Module Monitoring
menu is disabled.

3 Click Module Info to display the module information as shown in the following
figure.
Special Module Infomation . ﬂi}

[
Displays the informations of special module.

Hem Information |
Module Info ZMLF-AVBA (Woltage, 8-CH)
05 Version Module CFS Yersion 1.10
0S5 Date 20048/ 5/ 9

Module Status Mo Error. {0) \

'y

Module
Information
4 On the Special Module List window, select the module and click Monitor.
The Monitor Special Module window appears.
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4. Operating Procedures and Monitoring
4.3. Special module monitoring

Step Action

Monitor Special Module - i d |

2MLF-AVBA(Voltage, 8-CH)

Item MangMin Value |  Cumrent Calue |
CHO A/D Value
CH1 AD Value
CH2 A/D Value
CH3 A/D Value
CH4 A/D Value
CHS AD Yalue
CHE AD Value
CHY A/D Value

Item SeftingValue |  CumentValue |
Channels CHO
Channel Status Disable
Input Range 1~5v
Output Type 0~15000 —
Fllliaerm;:ss Disable Selected channel
Filter Constants 1
Average Process Disable
Average Method Count-Avr
Ayarage Value 2
| Parameter items
| Reset maw/min value | Start Monitoring | Test | of selected
Close channel

The four buttons available are:
e Reset max./min value
o  Start Monitoring
e Test
e Close

The current value of A/D conversion output and maximum/minimum value are
displayed in upper-half of the monitoring window. Parameter settings for each
selected channel are displayed in the lower-half of the monitoring window.

5 Click Start Monitoring to display the current values A/D conversion output of
all channels.
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4. Operating Procedures and Monitoring
4.3. Special module monitoring

Step Action
Monitor Special Module 2] x|
IMLF-AVEA(Voltage, 8-CH)
item MaxiMin Value | Current Calue |
CHO AJD Value 0/0 \*3——
CH1 AD Value 0s0 | Mazimum and
GH2 AID Value 00 0 mimimum
CH3 AID Value 00 0 Suie
CH4 AJD Value 0s0 i
CH5 AJD Value 0/0 01 Bl
CHB AT Value 070 0 SHRMLEies
CH7 AJD Value 0s0 0
ttem Seftingvalue | CurrentValue |
Channels CHO
Channel Status Disable Disab
Input Range 1-5v 1-3¢ Selected channel
Outpul Type 0~16000 0~16000
Filter Process Disable Disable
Filter Constants 1 1
Average Process Disable DlSK
Average Method Count-Avr Count-Avr Datatictat ifems
Average Value 2 2 of selented
Recet mas/min value I Stop Monitoring l Test [ channel
G |

6 Click Test to temporarily modify the current parameters of A/D conversion
module for testing. Make suitable parameter changes in the lower-half of the
window and click Test button to execute the changes.

To permanently download new settings to the A/D conversion module, make
changes in the I/O parameters setting window.

7 Reset Max./Min. value The maximum/minimum value field in the window
shows the maximum and minimum value of A/D conversion computed for the
current session. Click Reset max./min. value to initialize them. The following
figure shows the channel 0's A/D converted value when reset.
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4. Operating Procedures and Monitoring
4.3. Special module monitoring

Step Action
Monitor Special Module I 2l
2MLF-AVBA(Voltage, 8-CH)
Item MaxMin Value [ CurrentCalue |
CHO AD Value 800077999 8000
CH1 AD Value os0 0
CH2 AD Value oso i}
CH3 AD Value oro i}
CH4 AID Value os0 u]
CH5 AD Value os0 0
CHB AD Value orso o
CHT AID Value oso i}
Item Setting Value | Cunentvalue
Channels CHOD
Channel Status Enable Enable
Input Range -10~10v -10~10V
Qutput Type 0~16000 0-~16000
Filter Process Disable Disable
Filter Constants 1 1
Average Process Disable Disable
Average Method Count-Avr Count-Avr
Average Value 2 &
Reset max/min value | Stop Monitoring | Test |
% Cose |
8 Click Close to close the monitoring/test window.
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4. Operating Procedures and Monitoring
4.4. Register special module variables

4.4 Register special module variables

This section describes the automatic registration function of Special Module Variables in
the SoftMaster. In MasterLogic PLCs, examples of Special Modules are Analog I/O
Modules, RTD, TC modules, HSC modules, position control modules.

Registering special module variables

Register the variables for each module referring to the special module information set in
the I/O parameters. You can modify the variables.

To modify the variables, perform the following steps.

Step Action

1 On the Project Window, double-click I/O parameters. The /O Parameters
Setting window appears.

2 Click the module area of the concerned slot to select the applicable module
and select the special module type..

3 Double-click the selected 2MLF-AV8A module or click Details to set
parameter.

4 On the Project Window, double-click Global Variables/Address. The
registered global variables are displayed in the right-pane.

5 To register special module variables automatically in the global variables list,
click Edit > Register Special/lCommunication Module Variables.

The following confirmation message appears.

Softvaster =
Automatically register Special Module Yariables in global wariables list.
- The previous list will be deleted.

Continue?
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4. Operating Procedures and Monitoring
4.4. Register special module variables

Step Action

6 Click Yes. The registered variables are displayed as shown in the following
figure.
[V] Global Variable }Tnmss comment | [¥]Fiay |
Variable Kind [ VeriableName |  Type address | Iniial Value | Retein | Used | Comment A
1 WAR_GLOBAL _0202_CHO_ACT BOOL %UX2.2.16 r g #Analog Input Module: CHO Active
2 VAR_GLOBAL _0202_CHO_DATA INT %UW2.2.2 r [ Analog Input Module: CHO Output
3 VAR_GLOBAL _0202_CHO_HOOR BOOL % Ux2.2.320 r ] Analog Input Madule: CHO High Qut Of Ranae
4 VAR_GLOBAL _0202_CHO_IDD BOOL % Ux2.2.160 r ] #nalog Input Module: CHO Input Disconnection
5 AR_GLOBAL _0202_CHO_LOOR ~ BOOL %Ux2.2.336 r [m| Analog Input Module: CHO Low Out Of Range
[ VAR_GLOBAL _0202_CH1_ACT BOOL %UX2.2.17 r I #Analog Input Module: CH1 Active
7 VAR_GLOBAL _D202_CH1_DATA INT %UW2.2.3 r [ Analog Input Module: CH1 Output
] VAR_GLOBAL _0202_CH1_HOOR BOOL % UIx2 2 321 r ] Analog Input Madule: CH1 High Qut Of Ranae
] VAR_GLOBAL _0202_CH1_IDD BOOL % Ux2.2.161 r ] #nalog Input Module: CH1 Input Disconnection
10 YAR_GLOBAL _0202_CH1_LOOR BOOL %Ux2.2.337 r ] Analog Input Module: CHO Low Out Of Range
11 VAR_GLOBAL _0202_CH2_ACT BOOL %UX2.2.18 r I #Analog Input Module: CH2 Active
12 VAR_GLOBAL _D202_CH2_DATA INT %UW2.24 r [ #Analog Input Module: CH2 Output
13 ViR _GLOBAL _0202_CH2_HOOR BOOL %UK2.2.322 r = Analog Input Module: CH2 High Out Of Range
14 VAR_GLOBAL _0202_CHz_IDD BOOL % Ux2.2.162 r ] #nalog Input Module: CH2 Input Disconnection
15 YAR_GLOBAL _0202_CH2_LOOR BOOL %Ux2.2.338 r ] Analog Input Module: CHO Low Out Of Range
15 VAR_GLOBAL _0202_CH3_ACT BOOL %UX2.2.19 r I #Analog Input Module: CH3 Active
17 WAD 1 AR N907 AU NATA T 1 MWD DB Ll - sl lamd hAn A las LD O de b 4

Saving variables

The variables can be saved as a text file as follows:
e On the Global Variable/Address window, click Edit > Export Variables to File.

Program example with variable and address

The below program shows procedure to read the A/D conversion values when the module
is in READY condition and to transfer each of the 8 channels digital value (only when
enabled) to D area.
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4.4. Register special module variables

MON010 U0t 00 F M00010
~1 |t s
Analog Input
Module:
Module
Ready
o010 e vos.00.0 [ mov U102 oo0100 | |
I {./F -
Analog Input Analog Input
Module Module
CHO Active CHO Output
vt [ o Un1.03 ooo101 | |
f
Analog Input Analog Input
Module Module:
CH1 Active CH1 Output
una-on 2 [ mow Un1.04 ooo102 ||
Analog Input Analog Input
Module Module:
CH2 Active CHZ Cutput
vns-on2 [ mow Un1.05 000103 | |
Analog Input Analog Input
Module Module
CH3 Active CH32 Cutput
Lnso1 4 [ mov Un1.06 ooo104 | |
Analog Input Analog Input
Module Module.
CHA Active CH4 Qutput
uni .ug s [ mov w01 .07 coo105 | |
Analog Input Analog Input
Module Module:
CHS Active CHS Output
uo1 ﬂ:l.ﬁ MO Uo1.08 DO0106 L
L
Analog Input Analog Input
Module Module:
CHE Active CHE Output
Yos .07 [ mov U01.09 ooo107 | |
;
Analog Input Analog Input
Module Module:
CHT Active CHT Output
EMND
Figure 10 —Program example with variables and addresses
\ .
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4.4. Register special module variables
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5. Configuration and Function of Internal Memory

5.1 Internal memory configuration

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

The following table lists the details of the I/O area of A/D converted data..

Table 5 — I/O area of A/D converted data

:sds(:;?d Global Variable Details Dir(:ctio
%UXa.b.0 _ab_ERR Module ERROR AD
%UXa.b.15 _ab_RDY Module READY CPU
%UXa.b.16 _ab_CHO_ACT CHO Active
%UXa.b.17 _ab_CH1_ACT CH1 Active
%UXa.b.18 _ab_CH2_ACT CH2 Active
%UXa.b.19 _ab_CH3_ACT CH3 Active AD
%UXa.b.20 _ab_CH4 _ACT CH4 Active CPU
%UXa.b.21 _ab_CH5_ACT CH5 Active
%UXa.b.22 _ab_CH6_ACT CHS Active
%UXa.b.23 _ab_CH7_ACT CH7 Active
%UWa.b.2 _ab_CHO_DATA CHO Output
%UWa.b.3 _ab_CH1_DATA CH1 Output
%UWa.b.4 _ab_CH2_DATA CH2 Output
%UWa.b.5 _ab_CH3_DATA CH3 Output é’PDU—’
%UWa.b.6 _ab_CH4_DATA CH4 Output
%UWa.b.7 _ab_CH5_DATA CH5 Output
%UWa.b.8 _ab_CH6_DATA CHS6 Output
%UWa.b.9 _ab_CH7_DATA CH7 Output
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5. Configuration and Function of Internal Memory
5.1. Internal memory configuration

:sds?gizsd Global Variable Details RIW Dirt:]ctio
%UXa.b.160 _ab_CHO_IDD CHO Input Disconnection
%UXa.b.161 _ab_CH1_IDD CH1 Input Disconnection
%UXa.b.162 _ab_CH2_IDD CH2 Input Disconnection
%UXa.b.163 _ab_CH3_IDD CH3 Input Disconnection AD —
%UXa.b.164 | _ab_CH4_IDD CH4 Input Disconnection R CPU
%UXa.b.165 _ab_CH5_IDD CHS5 Input Disconnection
%UXa.b.166 _ab_CH6_IDD CHS6 Input Disconnection
%UXa.b.167 _ab_CH7_IDD CHY Input Disconnection
%UXa.b.176 —ab_ERR_CLR Error clear request w gllljju -

In the address assigned, ‘a’ denotes the Base No. and ‘b’ denotes the Slot No. on which
the module is installed.

In order to read ‘CHI1 digital value’ of A/D conversion module installed on Base No. 0,
Slot No. 4, it is displayed as %UWO0.4.3.

Base No.
? Separator

%UW 0.4 T 3

v

Addtress type l Word
Slot No.

In order to read ‘CH4 Input disconnection’ of A/D conversion module installed on Base
No. 0, Slot No. 5, it is displayed as %UX0.5.164.

Base No.
Seperator

%UXO0. 5 T 164

Address Type i Word
Slot No.
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5. Configuration and Function of Internal Memory
5.1. Internal memory configuration

Setting area of Run parameters

The following table lists the details of the setting area of A/D conversion module’s Run

parameters.
Table 6 — Setting area of run parameters
Memory Address
Details R/W Remarks
Hex Dec

On 0 Channel enable/disable setting R/W PUT
1H 1 Setting range of input voltage/current R/W PUT
2y 2 Output data format setting R/W PUT
3u 3 Filter processing enable/disable setting R/W PUT
4y 4 CHO filter constant
5H 5 CH1 filter constant
61 6 CH2 filter constant
TH 7 CHa3 filter constant R/W

PUT
8H 8 CHA4 filter constant
O 9 CHS5 filter constant
An 10 CHE6 filter constant
Bh 11 CHY filter constant
Cx 12 Ave.rage processing enable/disable R/W

setting
Dy 13 Average processing method setting R/W
En 14 CHO average value
Fu 15 CH1 average value PUT
10H 16 CH2 average value R/W
11H 17 CH3 average value
124 18 CH4 average value
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5. Configuration and Function of Internal Memory
5.1. Internal memory configuration

Memory Address
Details R/W Remarks
Hex Dec
13n 19 CH5 average value
14y 20 CH®6 average value
151 21 CH7 average value
164 22 Error code R/W GET
Note: R/W indicates Read/Write if available from PLC program.
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5. Configuration and Function of Internal Memory
5.2. 1/O area of A/D converted data

5.2 1/O area of A/D converted data

Module Ready/Error (%UXa.b.0, %UXa.b.15; a: Base No., b: Slot No.)

%UXa.b.15: It is ON when PLC CPU is powered or reset with A/D conversion, ready to
process A/D conversion.

%UXa.b.0: It is a flag to display the error status of A/D conversion module.

815 B14/ B13| B12/B11 B10 B9 B8 B7  B6 | BS (B4 B3 B2 | BT BO

%UXa.b.0 R E
YalUXa.b.
vuxabis TR e e b el i Bl el el el el el e el i
Y R
Module READY Error information
Bit ON (1): READY, Bit Off (0): NOT READY Bit ON (1): Error, Bit Off (0): Normal

Run channel (%UXa.b.16~23, a: Base No., b: Slot No.)
This area stores Enable/Disable (Run/Stop) information of individual channel.

B31 B30 B29 B28'B27 B26 B25 B24 B23 B22 B21 B20 B19 B18 B17 B16
c|CcC|C|C|C|C|C|C

716514132 |11]0

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

Digital output value (%UWa.b.2 ~9, a: Base No., b: Slot No.)

A/D conversion value is output to buffer memory addresses 2 ~ 9 (%9UWa.b.2 ~9) for
respective channels.

Digital output value is saved in 16-bit binary.
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5.2. /O area of A/D converted data

m

B15 B14 B13 B12 B11 B10 0 B8 ©B7 B6 B85 B4 B3 | B2 | B1 B0
%UWa.b.2~9 L
[ Channel# digital value

Address Details
%UWa.b.2 CHO digital value
%UWa.b.3 CH1 digital value
%UWa.b.4 CH2 digital value
%UWa.b.5 CH3 digital value
%UWa.b.6 CH4 digital value
%UWa.b.7 CHb5 digital value
%UWa.b.8 CHB6 digital value
%UWa.b.9 CHZ7 digital value

Detect input signal failure/disconnect flag (%UXa.b.160~167 a: Base No., b: Slot
No.)

Failure/disconnect status bit for respective input channels is saved in %UXa.b.

Each bit is set to 1 if an assigned channel is detected as disconnected, and it is reset to 0
if connected back. In addition, this bit can be used in the program, together with
execution conditions.

B176 B175 B174 B73 B172 B171 B170 B169 B167|B166 B165 B164 B163B162 B161 B160

cjcljcjcjc|cj|jc|cC

76543210

BIT Description
0 Normal
1 Disconnection
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5.2. 1/O area of A/D converted data

Error clear request flag (%UXa.b.176, a: Base No., b: Slot No.)

Whenever a parameter setting error occurs in the A/D module (for example, incorrect
filter constant), the RUN LED starts blinking and the error code would be set in address
No. 22. This error code/status is not automatically cleared, even if parameter setting
errors are rectified. The error status/code is cleared when the CPU provides an ‘error
clear request’ (%UXa.b.176 bit ON) to the module. Once the error status is cleared, RUN
LED returns to steady On status.

The flag ‘error clear request’ should always be used together with %UXa.b for correct
operation as in the below example.

E191 BE190 B189 BE1BE E187 Bl36 BE1BS B134 EB183 B182 Blal B1ED B173 BL7E B177 BI17&

E
ProUXa. b. 17 6| N I (S I S (NN N NN N N (S IO N IO IS

R

Flag to request emor clear falxa.b.178)
Bit ON (1): Emor clear request, Bit Off (0): Error clear standing-by

Lo 1J00.11.0 1U00.00.0 U0a11.0 |
[} 1| R
Error Clear Error Flag Error Clear
=N Request Request
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5.3 Operation parameters settings area

One word (2 bytes) is assigned for each address in the internal memory, which can be
displayed in 16 bits. Each of the 16 bits can be set: On — ‘1’ or Off — ‘0’ for various
functions.

Address 0 - A/D conversion enable/disable status for each channel

Enable/disable status of A/D conversion for each channel can be set as below:

1. Set all unused channels as ‘Disable’. This saves the conversion cycle time.

B15 B14| B13 B12 B11| B10 B9 | B& | BF | B6 | BS | B4 | B3 | B2 | B1 | BO
" ) c|cl|clclc|c|c|cC
Address —| === | —|—|H|H|H|H|H|H|H]|H
7854|3210
BIT Description
0 Disable
1 Enable

2. B8 ~BI5 bits are reserved for future use.
Address 1 - Input voltage/current range
1. The range of analog input voltage/current is specified for each channel.

2.  If'the analog input range is not specified, the range of all the channels is set to 1 ~
5V (or 4 ~20mA).

3. Setting range of analog input voltage/current is as explained below.
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2MLF-AVS8A

B15) B14 B13| B12| B11| B10| B9

B8

B7f | B6 | BS | B4 | B3| B2 | B1

B0
an C C C C C C C C
7 B 4 3 2 1 0
BIT Description
00 1TV~5V
01 ov~5V
10 OV~10V
11 0V ~10V
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2MLF-AC8SA

B15) B14) B3 B12) B11| B10| B9 | BS | BY | BG | BS | B4 | B2 | B2 | B1

nn c [ C C C C C
Address "1 H H H H H H H
7 G 5 4 3 2 1
BIT Description
([N 4 md -~ 20 mA,
01 0 mA~ 20 ma
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Address 2 - Output data format

The range of digital output data for analog input is specified for each channel.

1. If the output data range is not specified, the range of all the channels is set to 0 ~
16000.

2. Setting range of digital output data range is as explained below.

B15| B14| B13| B12| B11/ B10| BO| BS| B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
s C C C C C C C
Address “2 H H H H H H H
7 6 5 4 3 2 1
BIT Description
00 0 ~ 16000
01 -8000 ~ 8000
10 Precise Value
11 0 ~ 10000
Precise value has the following digital output ranges for the analog input range.
2MLF-AVS8A
Analog input
-10 ~ 10V 0~ 10V 0~5V 1~5V
Digital output
. 1000 ~
Precise Value -10000 ~ 10000 | 0~ 10000 0 ~ 5000 5000
2MLF-AC8SA
Analog input
4 ~20mA 0~ 20mA
Digital output
Precise Value 4000 ~ 20000 0 ~ 20000
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Address 3 - Filter process Enable/Disable
The Enable/Disable status of filter process is specified for each channel.
1. If the filter process is not specified, all the channels are sampled.

2. Setting of the filter process is as explained below.

B15| B14[ B13] B12[ B11| B10/ BO| B6 | B7 [ B6 | B5 | B4 [ B3 [ B2 | B1 [ BO
Add po— clclclc]clclc]c
ress —|—|—|—|—|—-|—|—|H|H|H|H|H|H|H]|H
706|543 ]|2|1]0
BIT Description
0 Disable
1 Enable

Address 4-11 - Filter constant

Default value of the filter constant is 1. Setting range for the filter constant is 1 ~ 99.

If any other value exceeding the setting range is specified, error code 50# is displayed on
error code address 22.

If the filter constant is not specified, the filter constant is set to ‘1°.

Setting of the filter constant is as explained below.

80 Analog Input Module 2MLF-AV8A, AC8A User's Guide R200
Honeywell September 2010
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5.3. Operation parameters settings area

B15) B14] B13] B12| B11| B10] BO | B8 | 67 | B6 | 85 | B4 | B3 | B2 | B1 | BO
=== 1-1—-1-1-1-] Channel filter value

Setting range of filter constantis 1 ~ 99

Address Details
Address No. 4 CHO filter value
Address No. 5 CHT1 filter value
Address No. 6 CH2 filter value
Address No. 7 CH3 filter value
Address No. 8 CH4 filter value
Address No. 9 CH5 filter value
Address No. 10 CHG6 filter value
Address No. 11 CH?7 filter value

ﬂ ATTENTION
These filter constants are effective only when the filter process is set to
‘Enable’.

Address 12 - Average process Enable/Disable

The Enable/Disable status of average process is specified for each channel.
If the average process is not specified, all the channels are sampled.

Setting of the average process is as explained below.

o
m
NN
m
w
m
[i%]
2

B15| B14| B13| B12| B11| B10) B9 | B8 | BT | BG | B

clclcl]cl]clclc]ec
IOl | | — | — | — | — | — | — | —|H|H|H|H|IH]H]H]|H
7 6 | 5 4 | 3 2 1 0
BIT Description
0 Disable
1 Enable
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Address 13 - Average process method (address number 13)

This area is used for specifying average processing method. The available options are
count average and time average. If neither is specified, all the channels are set to count
average process by default.

B15| B14| B13) B12[ B11/ B10] B9 | B8 | B7 [ B6 | B5 | B4 | B3 [ B2 [ B1 | BO
- cjcljclclclclc]c
Address“13 a2 = talalualuelulalaln
7|16 |5 |4] 3|2 1 0
BIT Description
0 Count average
1 Time average
ﬂ ATTENTION
This setting is effective only when the average process is set to ‘Enable’.
Address 14-21 - Average value
Setting range of time/count average’s constant value is explained as follows:
o Setting range of time average: 4 ~ 16000 (ms)
e Setting range of count average: 2 ~ 64000 (times)
If it exceeds the range:
1. Error No. 60X is generated if time average range is exceeded.
2. Error No. 70X is generated if count average range is exceeded.
The above error codes are available on address 22. If the above error occurs, the default
values are applied for average processing.
Default values are time average: 4, Frequency average: 2
The process value of time/count average is as stored below:
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Address “14 ~ 21” B15| B14| B13| B12| B11|B10| B9 | B8 | B7 | B6 | BSO | B4 | B3 | B2 | B1 | BO

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

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

Address Details
14 CHO average value
15 CH1 average value
16 CH2 average value
17 CH3 average value
18 CH4 average value
19 CHS5 average value
20 CH®6 average value
21 CH7 average value

ﬂ ATTENTION

This setting is effective only when the average process method (time or
count) is set to ‘Enable’.

Error code (address number 22)

When the A/D conversion module detects any error, during operation, it generates an
error code and saves it in Address 22.
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B15| B14| B13| B12| B11| B10| B9 | B8 | B7 | 86 | B5 | B4 | B3 | B2 | B1 | BO

Address “22”
|—|—|—|—|—|—|—|—| Error code
Refer to the table below for detailed error codes
E"(cge?:?de Error Details Remarks
0 Normal Run RUN LED On
20 Module error (A/D Conversion Error) SREL::N LED flickers every 0.2
Offset value with the range of 1 ~ 5V (4 ~ 20 mA)
40# ) .
is set greater than or equal to Gain value.
Offset value with the range of 0 ~ 5V (0 ~ 20 mA)
41# . .
is set greater than or equal to Gain value.
403 Offset value with the range of 0 ~ 10 V is sef .
greater than or equal to Gain value. RUN LED flickers every 1
434 Offset value with the range of -10 ~ 10 V is sef S€%
greater than or equal to Gain value.
50# Filter constant setting range exceeded
60# Time average setting range exceeded
70# Count average setting range exceeded
80# Analog input range setting error Applied to 2MLF-AC8A

ﬂ ATTENTION
1.

# denotes the channel with error found.

For more details of error codes, refer to section Troubleshooting.

2
3. If more than two errors occur, the module saves only the first error code.
4

Once the cause of error condition is rectified, use the flag ‘error clear
request’ to clear the error code and this changes the RUN LED return to
steady ON. For more information, refer to section Error Clear request flag
(UXY.11.0, X: Base No., Y: Slot No.).
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5.4 Global variable (data area)

How to use global variable
There are two ways to register a global variable.
e Automatic registration after I/O parameter setting at project window
e  Batch registration after I/O parameter setting

For automatic registration and batch registration, refer to section Registering special
module variables.

Local variable registration
You can register the variables as local variables among registered global variables.
To register local variables in I/O parameter, perform the following steps.

Step Action

1 In the Project Window, double-click Local Variables under Scan Program.

2 Right-click in the local variable window and click Add EXTERNAL variable.
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Step

Action
;_ SoftMaster - SoftMaster - [NewProgram[Local Yariables]] = IEllil
I% Project Edit Find/Replace ¥iew Online Monitor Debug Tools ‘Window Help ;Iiléq
DEAES =(aa B2 |- crBaXEx Y [MAKNY &
B8 00| aB yex 2ol opEluREEE 100 7
Erusisicamawmanenaay ey ||shEeeE|EE
Pi & Wind -
Loeed =] Wariable Kind | Wariable Name Type Address v
Iternz II; -
7
=] @ Softtaster *
=P MewPLC[ZMLR-CPUH)-Offine = Undo Gl +Z
% Global ¥ ariables/&ddiess 4 Redo Ghrl
Paramneter
Basic Parameter ‘X, Cut Chrl4+%
B 140 Parameter Copy Chrle
SE H;dundancy Parameter B paste Chrly
can Program
= NewPiogram | ¥ Delete Delete
[ LozalVariables 295 Insett Line Chrl+L
L Program =l 3¢ peleteline Chrl+D |
B Project :
L Newh B4 Find address Chrl+F I/ ariab. .
& | FLC ‘ Program | “ariable ‘:‘U Bl CHLE M ariable Cormment
"I | ‘ | i@ Replace address Chrl+H
?ao Replace. .. Chrl+31
% &4 Gind|again ChrlHEs
=
o Export inta kext file...
2
5
=
% Cpen prograr I
& W2 [pi ponitor 1 £Honitor 2 ) onitor 3 ) Honitor 4
Add EXTERNAL variable. [NewPLC |GfFine | v

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

Example:

In the following figure, select the digital input value (_0102_CHO_DATA) of
“Base01, Slot02”.
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Step

Action

I Add External ¥ariable

21

Find Warniable: I

r Global W ariable [tem

Item: IBaseD1 . Slat02: 2MLF-&484 [Voltage, 8-CH)

=

Yariable Kind

Yariable Marme

Tupe

A~ |

WAR_GLOBAL

_0102_CHO_ACT

EOOL

EANE Y|

WAR_GLOBAL

_0102_CHO_D&T

INT

EANL

WAR_GLOBAL

_0102_CHO_HO

EOOL

EAN

WAR_GLOBAL

_0102_CHO_IDD

EOOL

EANE Y|

WAR_GLOBAL

_0102_CHO_LO

EOOL

EANE Y|

YAR_GLOBAL

_0102_CH1_ACT

BOOL

Zalhx]

YAR_GLOBAL

_0102_CH1_DAT

IMNT

Zallhw

QO = |0 | O | D [ | —

YAR_GLOBAL

_0102_CH1_Ho

BOOL

Zalhx]

o

YAR_GLOBAL

_0102_CH1_IDD

BOOL

Zalhx]

—
=

YAR_GLOBAL

_0102_CH1_LO

BOOL

Zalhx]

—
—

WAR_GLOBAL

_0102_CHZ_ACT

EOOL

Falx1

—
ra

WAR_GLOBAL

_0102_CH2_DaT

INT

2L

—
(5]

WAR_GLOBAL

_0102_CHZ_HO

EOOL

EANE Y|

—
.

WAR_GLOBAL

EOOL

'I_I_I_l_l_l_l_l_l_l_l_l_l?l_lgi

L
1

-

_0102_CHZ_IDD

%UXT _

QK.
Cancel
Select Al

Urzelect Al

Bk

How to use local variables

This section describes the how to add a global variable at local program.

The following is an example for getting the conversion value of CHO of A/D conversion

module to %MWO0.

1. By using the following MOVE function, double-click variable part ahead of IN,

then Select Variable window displays.

R200 Analog Input Module 2MLF-AV8A, AC8A User's Guide
September 2010 Honeywell

87



5. Configuration and Function of Internal Memory
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MOVE

[ | EN ENO

1IN OUTF MWD

Double-click

2. On Select Variable window, select global variable under Variable List and select
relevant base (8 base, 4 slot) at global variable view item.

M Select Variable

Varishle Mame: [sdd

‘arniable List
() Local Yariable

() Global Yariable

[ &dd to address comment

() Address Comment (O Flag

List: [ ALL

12 WAR_ GLOEIAL

0K

Cancel

New Varnable

_0702_CHO_Ra&H BOCL

b

ALL

General Variabes

Basel?, Slotlz 2MLF-TCAS [lsolated, 4-CH)

Dasel?, Slatdl 2MLC-ND4A [MTD, 4-C1 ) Type Address Iritial Wall ==
1 [y Slat: MLFACH (aren 2.0 BOOL  %UX7 216
2 wi{Baseld, Slat0Z 2MLF-DCSA [Cunent 8-CH] EOCL %UX7.2.0
3 Bazels, 2MLF-HO 24 (Open-Callectar, 2-CH BOOL %LIXT7 2 4R8
4 : —CHO BoOL %UX7.2.20
5 VAR_GLOBAL _0702_CHI_FINDEN EOCL %UUX7 2 464
B VAR_GLOBAL _0702_CHO_p&x INT “UW?213
7 VAR_GLOBAL _0702_CHO_MIN INT %UwW7F212
g VAR_GLOBAL _0702_CHIO_FaH EOCL %7 234
q VAR_GLOBAL _0702_CHO_PaHH BOCL %UUX7.2.35
10 |vAR_GLOBAL _0702_CHO_FaL EOCL %UN7 233
11 VAR_GLOBAL _0702_CHO_PALL BOCL %UUX7.2.32

[ %UX7.2.49

3 _O702_CHO_RAL 00

14 wm GLOBAL _0702_CHO_RJCDS BOOL S4UX7. 2472

15 |VAR_GLOBAL _0702_CHO_SCAL INT %728

16 |VAR_GLOBAL _0702_CHO_SETERR BOOL %Ux7.2.24

17 |VAR_GLOBAL _0702_CHO_TEMP INT %LWT.2.4

1<8 VAR GLOBAL 0702 CHO TIME UDINT %UD7.2.10 . e
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3. Double-click or select 0805 CH4 DATA corresponding to CH4 A/D conversion

data and click OK.
I Select Variable
i ariable M ame: i_DB | DT | D Add to address comment
Wariable List
() Local Variable (%) Global ariable () Address Comment () Flag -
List | Basel8, SIol05 2MLF-AVEA [Vokage, 8.CH] v |
“ariable Kind ariable Mame Type Address Initial Yal, #

1 VAR_GLOBAL _0805_cHO_ACT BOOL %UX8.5.16

2 VAR_GLOBAL 0805 _CHO_DATA INT %8 5.2

3 VAR_GLOBAL _0805_CHO_IDD BOOL %1UX8.5.160

4 VAR_GLOBAL _0805_CH1_ACT EooL %Ux8.5.17

5 VAR_GLOBAL _0805_CH1_DATA INT %UWwW85.3

g YAR_GLOBAL _0805_CH1_IDD BoOL %UUXB 5161

7 VAR_GLOBAL _0805_CH2Z_ACT EooL %UUx3.5.18

5 VAR_GLOBAL _0805_CHZ_DATA INT %UwWB5.4

g WAR_GLOBAL ._UBDE_CHE_IDD BOOL 223 5162

10 |vAR_GLOBAL _0805_CH3_ACT BOCL %IUX8519

11 |VAR_GLOBAL _0B05_CH3_DATA INT %UWE5.5

12 |vAR_GLOBAL _0805_CH3_IDD E0OL %UUx8.5.163

13 |VAR_GLOBAL _0805_CH4_ACT BOOL %UUx8.5.20
I~ Glocel . Ei

15 |vAR_GLOBAL _0805_CH4_IDD EooL %UUx3.5.164

16 |vAR_GLOBAL _0805_CHS_ACT BOOL %UX8.5.21

17 |veR_GLOBAL _0B05_CH5_DATA INT %LWB.5.7

1(3 VAR GLOBAL 0205 CHS DD EooL %LUx8.5.165 . o4

4. The following figure is the result of adding global variable corresponding to CHO
A/D conversion value.

Channel MOYVE
ol EN ENOF

_0000_CH
0_DATA 4N OQUTF SeMWD
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5.5 PUT/GET function block use area (parameter area)

The following table describes operation parameter setting area of A/D conversion

module.
Global Variable Contents Read/Write Instruction
_Fab_CH_EN Channel Read/Write PUT
Enable/Disable
_Fab_IN_RANGE Input current/ Read/Write PUT
voltage ranges
setting
_Fab_DATA_TYPE Output data type Read/Write PUT
setting
_Fab_FILT_EN Filter processing Read/Write PUT
enable/disable
setting
_Fab_CHO_FILT_CON CHO filter constant Read/Write PUT
ST setting
_Fab_CH1_FILT_CON CH1 filter constant
ST setting
_Fab_CH2_FILT_CON CH2 filter constant
ST setting
_Fab_CH3_FILT_CON CH3 filter constant
ST setting
_Fab_CH4 _FILT _CON CH4 filter constant
ST setting
_Fab_CH5_FILT_CON CHb5 filter constant
ST setting
_Fab_CH6_FILT_CON CH6 filter constant
ST setting
_Fab_CH7_FILT_CON CHY filter constant
ST setting
_Fab_AVG_EN Average processing | Read/Write PUT
enable/disable
setting
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Global Variable Contents Read/Write Instruction
_Fab_AVG_SEL Average processing | Read/Write
method setting
_Fab_CHO_AVG_VAL CHO average value Read/Write
setting
_Fab_CH1_AVG_VAL CH1 average value
setting
_Fab_CH2_AVG_VAL CH2 average value
setting
_Fab_CH3_AVG_VAL CH3 average value
setting
_Fab_CH4_AVG_VAL CH4 average value
setting
_Fab_CH5_AVG_VAL CH5 average value
_Fab_CH6_AVG_VAL CHG6 average value
setting
_Fab_CH7_AVG_VAL CH7 average value
setting
_Fab_ERR_CODE Error codes Read/Write GET

At device allocation, ‘a’ means base number and ‘b’ means slot number where module is

equipped.

PUT instruction

Using PUT instruction, write data to special module.

BOOL — REQ

USINT — BASE
USINT — SLOT
LIIKT —f MADDR
A — DATA

PUT

DONE = BooL
STAT = UINT

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

R200
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Input
REQ: execute function when 1
BASE: set base position
SLOT: set slot position
MADDR: module address
DATA: data to save module
Output
DONE: Output 1 when normal
STAT: Error information
Function
This instruction is used for reading data from designated special module.
Function Block Input (ANY) Type Description
PUT_WORD WORD Save WRD data into the
designated module
address (MADDR).
PUT_DWORD DWORD Save DWORD data into
the designated module
address (MADDR).
PUT_INT INT Save INT data into the
designated module
address (MADDR).
PUT_UINT UINT Save UNIT data into the
designated module
address (MADDR).
PUT_DINT DINT Save DINT data into the
designated module
address (MADDR).
PUT_UDINT UDINT Save UDINT data into the
designated module
address (MADDR).
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GET instruction

Using GET instruction, read from special module data.

&1
BOOL =] REQ DONE = BOOL
USINT —f BASE STAT = UINT
LSINT = sLoT DATA b= siny
UIAT —| WADDR

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

Input
REQ: execute function when 1
BASE: set base position
SLOT: set slot position
MADDR: module address
512(0x200) ~ 1023(0x3FF)
Output
DONE: output 1 when normal
STAT: Error information
DATA: data to read from module
Function
This instruction is used for reading data from designated special module.
Function Block Output (ANY) Type Description
GET_WORD WORD Read data as much as
WORD from the
designated module
address (MADDR).
GET_DWORD DWORD Read data as much as
DWORD from the
designated module
address (MADDR).
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Function Block

Output (ANY) Type

Description

GET_INT

INT

Read data as much as
INT from the designated
module address
(MADDR).

GET_UINT

UINT

Read data as much as
UNIT from the designated
module address
(MADDR).

GET_DINT

DINT

Read data as much as
DINT from the designated
module address
(MADDR).

GET_UDINT

UDINT

Read data as much as
UDINT from the
designated module
address (MADDR).

Example using PUT/GET instruction

Enable channel

1. You can enable/disable A/D conversion per channel.

2. Disable channel to reduce the conversion cycle per channel.

3. When channels not designated, all channels are set as not used.

4.  Enable/disable of A/D conversion is as follows.

B15 B14 | B13 | B12 | B11 B10 | B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
- - - - - - - - CH7 CH®6 CH5 CH4 CH3 CH2 | CH1 CHO
BIT Description
0 Stop
1 Run
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16#000F: 0000 0000 1111 1111

1

CH7. CH6. CHS. CH4, CH3. CH2, CHI1. CHO

INST
_|m|_ E_Jﬂr'mlﬁﬂrﬁ
[ JBASE STATE

[ {3L01T

FO000_CH_
EM {MADD
]
ER000F  {DATA
Set channe
to uze

5. The value in B8~B15 is ignored.

6. The above figure is an example for enabling CHO~CH3 of A/D module equipped at
slot 0.

Input voltage/current range setting

1. You can set input voltage/current range per channel.

2. When analog input range is not set, all channels are set as 1 ~5V (4 ~ 20mA).

3. Setting of analog input voltage/current range is as follows.

- 2MLF-AV8A
The following is an example for setting CHO~CH3 as 1~5V and CH4~CH7 as 0~10V.
B15 B14 | B13 | B12 B11 B10 | B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
CH7 CH®6 CH5 CH4 CH3 CH2 CH1 CHO
BIT Description
00 1V ~ 5V
01 oV ~ 5V
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10

ov ~ 10V

11

-10V ~ 10V

1E#AL00 : 1010 1010 0000 Q000

NN

CHY, CHE, CHS, CH4, CH3, CHZ CHi, CHD

13T
e PLT_WORD
| ——{ RED T OONE|
{BASE STAT}
{3L0T
FOO00_IM_
[RANGE J“':qu
EFAADD  JDATA
nput range— |
=etting
2MLF-AC8A
The following figure is an example for setting CHO~CH3 as 4~20mA and CH4~CH?7 as
0~20mA.
B15 B14 | B13 | B12 | B11 B10 | B9 | B8 B7 B6 B5 B4 B3 B2 B1 BO
CH7 CH®6 CH5 CH4 CH3 CH2 CH1 CHO
BIT Description
00 4mA ~ 20mA
01 OmA ~ 20mA
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TE£A00 0 1010 1010 0000 0000

AR

CHY, CHGE, CH, CH4,CH3 CHz CHi1, CHD

Output data range setting

1.

Digital output data range for analog input can be set per channel.

e kil

FOODO,_IN
RANGE

1 — FED

INST

43L0T

JuiA00
R

{DATA

PUT_WORD
DONE |

{B4SE  STAT}

2. When output data range is not set, all channels are set as 0~16000.
3. The following figure is an example for setting CHO~CH3 as -8000~8000,
CH4~CH7 as 0~10000.
B15 | B14 | B13 | B12 | B11 | B10 | B9 | B8 | B7 B6 B5 B4 B3 B2 B1 BO
CH7 CH6 CH5 CH4 CH3 CH2 CH1 CHO
BIT Description
00 Unsigned value:0 ~ 16000
01 Signed value:-8000 ~ 8000
10 Precise value
11 Percentile value:0 ~ 10000
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5. Configuration and Function of Internal Memory
5.5. PUT/GET function block use area (parameter area)

TEREFSE 1111 1111 001 00

AR

CHY, CHE, CHS, CH4, CH3, CHZ, CH1, CHO

INST
XD T W0
|} Fet ~ OOVE L

Jpase sTatf
o Jsor

_FODOOD_DAT

A_TYPE  {MADD
R
IG#FFSS  JDATA

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

-  2MLF-AVS8A
nalog input
-10 ~ 10V 0~10V 0~5V -1 ~5V
Digital output
. -10000 ~ 0~
Precise value 10000 10000 0~ 5000 (1000 ~ 5000
- 2MLF-AC8A
nalog input 0~
4 ~20mA 20mA
Digital output m
Precise value 4000 ~ 0~
20000 20000

Filter process setting

1. You can enable/disable filter process per channel.
2. Iffilter process is not set; all channels are set as enable.

3. The following figure is an example for using filter CH4.
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5. Configuration and Function of Internal Memory
5.5. PUT/GET function block use area (parameter area)

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

- - - - - - - | - | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1 | CHO

BIT Description

0 Disable

1 Enable

16#0010 : 0000 0000 0001 0000

S

CHY, CHE, CHS, CH4, CH3, CH2, CH1, CHO

INST
060 [AUT_womn
| —{FE0 " OONEL

{BASE  STATE

J5L0T
Foono_FIL

1 &4001 JDATA

Filter constant setting

1. Initial value of filter constant is 1.
2. Setting range of filter constant is 1~99.

3. When setting value other than setting range, it indicates error number 50# at error
code indication address (22). At this time, A/D conversion value keeps previous
data. (# means the channel where error occurs at error code.)

4.  If filter constant is not set; filter constant is set as ‘1°.

5. The following figure is an example for setting filter constant as 9 at channel 0.
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5. Configuration and Function of Internal Memory
5.5. PUT/GET function block use area (parameter area)

B15

B14

B13 | B12 | B11 B10 | B9 | B8 | B7 B6 B5 B4 B3 B2

B1

BO

- - - - - - CH# filter constant

Address Description
_Fab_CHO_FILT_CONST CHO filter constant setting
_Fab_CH1_FILT_CONST CH1 filter constant setting
_Fab_CH2_ FILT_CONST CH2 filter constant setting
_Fab_CH3_FILT_CONST CH3 filter constant setting
_Fab_CH4 FILT_CONST CHA4 filter constant setting
_Fab_CH5_ FILT_CONST CHb5 filter constant setting
_Fab_CH6_FILT_CONST CHB6 filter constant setting
_Fab_CH7_FILT_CONST CHY filter constant setting

At device allocation, ‘a’ means base number, ‘b’ means slot number where module is
equipped.

ﬂ ATTENTION

For filter constant to be an effective value, enable the filter process.

IHST

mxn PUT_WORD

I REQ ™ DORE

BASE  STAT
{5007

Flor e
B AWADD
R
99 J0ATA
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5. Configuration and Function of Internal Memory
5.5. PUT/GET function block use area (parameter area)

Average process setting

1. You can enable/disable average process per channel.
2. When disabling the average process, all channels are set as sampling process.

3. The following figure is an example for setting average process for channel 7.

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

BO

- - - - - - - - CH7 CH6 CH5 CH4 CH3 CH2 | CH1

CHO

BIT Description

0 Disable

1 Enable
1E&0080 : 0000 0000 00 0000 ‘

CH7, CHE, CHS, CH4, CH3, :iz, CH1, CHO |

IN3T
A PUT_WORD
|} RED DOMER
0 {BASE  STATL
n {500t
_FO000_AYG
_EN {MADD
i R
IEH0080  DATA

Average process method setting

1. Inaverage process method, there are Count average, and Time average.

2. All channels execute average process by Count if Time/Count average process is
not set.
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5. Configuration and Function of Internal Memory
5.5. PUT/GET function block use area (parameter area)

3.

The following figure is an example setting for CHO~CH3 as count average and
CHA4~CH7 as time average.

B15

B14

B13 | B12

B11

B10 | B9 | B8 | B7

B6

B5

B4

B3

B2

B1

BO

- CH7

CH6

CH5

CH4

CH3

CH2

CH1

CHO

BIT

Description

Count average

Time average

TE#00FD 0000 Dooo 11171 0000

—

CH7, CHE, CHS, CHE, CH3, CRE, CHT, CHO

IN3T

PUT_VORD

1GE00F0

| _Froo0_ave
S

{3001
MADD
R

{0ATH

REC DOMEL

{BASE  STATE

ATTENTION

For setting average process by Time/Count, enable average process.

Average value setting

1.

Constant value setting range of Time/Count is as follows:

- Time average setting range: 4 ~ 16000 (ms)

- Count average setting range: 2 ~ 64000 (times)
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5. Configuration and Function of Internal Memory
5.5. PUT/GET function block use area (parameter area)

2. Incase of setting value other than setting range:

- If time average setting range exceeds, then error number 60x shows up.

- If count average setting range exceeds, then error number 70x shows up. At this
time, initial value is applied and calculated.

3. Ifthe Time/Count average process value is not set, initial value is applied and
calculated (Time average: 4, Count average: 2).

4. The following figure is an example for setting count average as 30 at channel 1.

B15

B14

B13

B12 | B11 B10 | B9

B8

B7 B6 B5 B4 B3

B2

B1

BO

CH# filter constant

Address

Description

_Fab_CHO_AVG_VAL

CHO average process value setting

_Fab_CH1_AVG_VAL

CH1 average process value setting

_Fab_CH2_AVG_VAL

CH2 average process value setting

_Fab_CH3_AVG_VAL

CH3 average process value setting

_Fab_CH4_AVG_VAL

CH4 average process value setting

_Fab_CH5_AVG_VAL

CH5 average process value setting

_Fab_CH6_AVG_VAL

CHG6 average process value setting

_Fab_CH7_AVG_VAL

CH?7 average process value setting

_Fab_CHO_AVG_

VAL CHO average process value setting

At device allocation, ‘a’ means base number, ‘b’ means slot number, where module is installed.
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5. Configuration and Function of Internal Memory
5.5. PUT/GET function block use area (parameter area)

INST

40 [ POT_WORD

| | RED DONE |
0 JBkSE STAT}
I i)

| _Fooco_cHi
i

] <OATH

ATTENTION

For setting Time/Count average process value, enable average process..

Error code

1. Saves error code detected at A/D conversion module.

2. The following figure is a program example for reading error code

B15 B14 | B13 | B12 | B11 B10 | B9 | B8 B7 B6 B5 B4 B3 B2 B1 BO
- - - - - - - - Error Code
Error Code Error Contents Remark
(Decimal)
0 Normal RUN RUN LED on
20 Module error (A/D Conversion RUN LED flickers every
Error) 0.2s
40# Offset value of 1~5V (4~20mA)
range is set as larger or equal than
gain value
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5. Configuration and Function of Internal Memory
5.5. PUT/GET function block use area (parameter area)

Error Code Error Contents Remark
(Decimal)
41# Offset value of 0~5V (0~20mA)
range is set as larger or equal than
gain value
42# Offset value of 0~10V range is set RUN LED flickers every
as larger or equal than gain value 1s
43# Offset value of -10~10V range is
set as larger or equal than gain
value
50# Filter constant setting range
exceeded
60# Time average setting range
exceeded
70# Count average setting range
exceeded
80# Analog input range setting error Applied at 2MLF-AC8A

At error code, # indicates channel where error occurs.

@ REFERENCE - INTERNAL
For more details on error code, refer to section Error Codes.

3. Incase, two error code occurs, module saves first occurred error code and later
occurred error code is not saved

4. In case error occurs, after modifying error, use error clear request flag, restart power
to delete error code and stop LED flicker. For more details about error clear request
flag, refer to Error Clear request Flag (%UXa.b.176, a: Base No, b: Slot No.).
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6. Programming

6.1 Read/Write of operation parameter settings area

The below program examples of read/write commands (GET/PUT) for data transfer
between CPU and I/O module. For example, configuration of internal memory, and so
on.

Read operation parameters settings area (GET, GETP command)

Type
| | | [ rET . a7 n "
‘ |1 L == & -
Type Description Area available
n1 Slot number where the special module is installed Integer
n2 Start address of setting area of special module’s Run parameters to Integer
read data.
D Device’s start address with saved data to read M, P,K L T,C,D,#D
n3 Number of words data to read Integer
< Difference between GET command and GETP command > ﬂ
GET: Always executed with execution condition On ( )
GETP: Executed with execution condition of operation start ( ) —f_l—
Example
The below program example reads A/D conversion module (Base 0, Slot 3) memory
addresses 0 and 1 and transfers to DO and D1 of CPU module.
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6. Programming

6.1. Read/Write of operation parameter settings area

{Address) D area of CPU module Internal memaory (Address)

Do CH enable/disable setting |#———| CH enable/disable setting ]

D1 Range setting of input voltage/ || Range setting of input voltage/ 1
current current

s [ GET 3 0 DOAoon

Write operation parameters settings area (PUT, PUTP command)

TYFE PUT command
i || [ PUT ni n2 5 n3

Type Description Area available
n1 Slot number where the special module is installed Integer

Start address of special module’s internal memory to write
n2 Integer

data.
S Device’s start address or integer with saved data to write. M,'P,K,L,T,C,D,#

D,integer

n3 Number of word data to write Integer

< Difference between PUT command and PUTP command >

y 1
, 4+ L

PUT: Always executed with execution condition On (
PUTP: Executed with execution condition of operation start (

Example
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6. Programming

6.1. Read/Write of operation parameter settings area

The below program example reads D10 ~ D13 of CPU module and writes to A/D
conversion module (Base 0, Slot 6) memory addresses 12 ~ 15.

(Address) D area of CPU module Internal memary (Address)
Average processing Average processing
010 » 12
enable/disable setting enable/disable setting
D11 Average processing method |———»| Average processing method 13
setting setting
012 CHO average value setting |———— | CHO average value setting 14
£13 CH1 average value setting |——————» | CH1 average value setting 15
MI”””IUU PUTP B 12 DOO01D 1
END
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6. Programming
6.2. Configuring A/D module through program method

6.2 Configuring A/D module through program method

2MLF-AV8A
1.

This program example accesses the A/D conversion value from CPU memory
U02.02~U02.09 (Base 0, Slot 2) and directly reads the error code from Address 22

in the module.

De 53 fata 10 ransmn - i - "
Levice with 5aved d Smite
Module READY  Execution contact \ 1
UROF  POO0D PD004
sl \r_\,_ —
POOOY  ymoro T n | cHe
ey i [ mov :u,ua::uumj:
uoz.0.3 ' T |
By [ mov ; IR li- CH3
N 1
ﬂ-u.:-d | MOV :_Ll_[t?_tﬁ_l I_EJE!II_J&_: CH4 digital o
CH Runflag
; | GET MO0 I R

[F:]
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6. Programming
6.2. Configuring A/D module through program method

2. This program example shows the procedure to configure the A/D voltage to digital
conversion module by program method. That is, using PUT/GET commands to
transfer data between CPU and module internal memory.

Seling dala
The numhber ofdala ke wrile

ol Mo,
hkrnd memnr:radﬂnessI __/

== r———- =t I
T — I 1 Used CH se ling
UJ:E?.F m::g:uln [ FT Tz R TH : | |_ (@ H03 41
L L : ! : ! 1 L
Nedue RE&DY  Execulon conlacl [ FuT ! : : : :: i gl Hﬂrgulja]eranue seling
+ 1 1 I 1
L 1 T 11| Oulpaldalaramge seling
LT 2 : AL H oz terany
Il 1 } 1 "
ol T — T s | Filler procs ss seling
e e T e e Y [0
| FuT ' R I i || CHOfller conslan] se ling
1 L oy LEFR) .
[ PuT i i |r 1, |r @, | i || CH3ller conslan] seling
L L | I L
[ rur r 2 1 | B ! T Y Ill— CH4 dller conslan] seling
H HETEEL M L1 1
- t L Vi Buerage process seling
[Pt ! : : I : o | : Al K034
I 1 I 1 .
= T 3 T t Buerags processng
[pur ! L : HLLL : : Il— melhod 5¢ lirg
1 1 +
[ ruT : : ! :' 100 :r :r :]_I:Hﬂaueraue udue selim
1 1 I I
[ rur [ o RECR : :[_CH:]aueraue udue selimg
| P =, [ !
[ puT ) P e b V]| H+ auerage udue selirg
1 L T
oo et et ﬁ*[msilﬂ
1 1 )
|% U010 ! ' mov T ooooon | | Hdigild sulpul
— | { F + -
i |
s i ! | [Tmov U oo |JcHadigila sulpul
1 1
UI?_EIEI,-! | | | MOV 06 o0 I_I:H+diuild oulpul
! : L Fm-a r--a =--5
CH Auniap [ @ET i [ T |
END

2MLF-ACS8A

This program example shows the procedure to configure the A/D current to digital
conversion module by program method. That is, using PUT/GET commands to transfer
data between CPU and module internal memory.
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6. Programming
6.2. Configuring A/D module through program method

Seling dala The number ofdala b wile

SolNo.
nkrmd memaory address

Ui oo 2101 01] e e =y T TUsed CH seling
: i [ rur R F IR 'L(CHD.3.+)
NModue AES DY [ AT : - : : T :_.,-,r.. t : T thul carren| range se ling
P — : e H Ch20m
Execion cortacl | Put Il |l |l [ :._.ml ,l 1 'LDquuIﬂaIarame seling
; i L o - 192~ 1619 7)
— T X T | Filler process selim
[ rur TERE W ! xn: | :]'(CHEI.B.+)
[ mur C2o A ot 0 Y e H ller conslan sz ling
T L ] ML 1
[ Fur L0 g 1 o T e Hadiler conslant seling
T T Loy ! '
[ pur Te T 1g T 1 g Py
U (2 oy ., 8 PR CH4dller consland seling
1 [RE I TP :
1 t= | Buerage process selin
L P 2 , L&, N, | :Ltcuﬂ.g.ﬁp '
| 1 I ! | N
[ Pt I :Ls'"'e”l‘zi'au”m"“’"“”h“
) Ty 1 . L ! ™
[ wur i I : [ : LCHIJaueraue udue selimg
T T T - .
! FUT |r 2 |r |' A ::'J'IEIZ ! |r 1 :LEHSaueraue udue selimg
T T ! ; ! I L L
| FUT : 2 : : (] ; :;‘_(lj 1 : (I LEHiaueraue udue selimg
| T} S )
! 1o i 11115
t 1 33—
| 1
|00 oo Vo [Twovume oo || cHodigild sulpul
I 1
UW-'J:'” ) : [ mov URE D003 | fcHadigila sulpul
Mpda L i [wov Ue® oo || CHedigila oulpul
! ! - rP=—n —_————
CH Runiag [ GET HEE : 2o 'Mogt o i L
—— | —— (e e,
END
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6. Programming
6.3. Basic program

6.3 Basic program

e It describes about setting the operation condition at internal memory of A/D
conversion module.

e A/D conversion module is equipped at slot 2.

e I/O occupation points of A/D conversion module are 16 points (fixed type).

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

2MLF-AV8A

1.  Program example using I/O Parameter.

I/ Parameter Setting - Fixed allocation(64poinis)

All Baze l Set Baze l

= 00

o 05
o= 06
= 07

<

D Base 00 : DeFaul: A

: Default

= 01

B oz

== 03

= 04

: Default

t Defaule

: Default
= 05
== 09
= 10:
o 11

T Base 01 : Default

T Ease 02 : Default

) Base 03 : Default w

Module | Comment | Input Filker |Emergenc_l,l Dut| Allocation |

Default
ZMLF-ACEA (Curre
Default
Default

MLFACES Curent, 8CH | R A

Default
Default
Default
Default

= — o
o|w|e| oo e 2|5

j—y
jury

Delete Slat ] [Deleteﬁase] [Baseﬁetting] [ Deelete Al ] [ Details ] [ Print W ] [ 0k ] [ Cancel
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6. Programming
6.3. Basic program

2MLF-AC8A (Current, 8-CH)

2MLF-ACEA [Current, 8-CH)

Farameter

CHO CH1 CHz2 CH3 CH4 CHA CHE CHY

[ Input range 4~20mA 4-20mA 4~20mA 4~20mA 4~20mA 4~20mA 4~20mA 4~20mA
Output type 0~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0~16000 0~16000
[ Filter process Enable Dizable Disable Enable Enahble Dizable Disable Disable

Filter constant 10 1 1 20 al 1 1 1
[] Awerage setting Enable Dizable Disable Enable Enahble Dizable Disable Disable
[] Awerage processing Tirme-fur Count-Avr Count-Avr Tirne-Aur Tirme-Avr Count-Avr Count-Avr Coaunt-Avr

Avaraga valug 1000 2 2 2000 2 2 2
2°E4000 ok | [ cancel
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6. Programming
6.3. Basic program

Module Ready Execution CH RUN signal
o _000Z_ROY  ®MX100 EMX101
— Al Sy
Ly
X T /Devicetu sawe datato send
L | —— —{m Eof
2 _0002_CHO_ -
DATA IWooutL w0 GHO digtal output
]
= \
7] Device saving datato send
_anuﬂzﬁcna_ MOvE
| — e Enof
= _0002_CH3_ -
DATA 1 W OUTL  smw0  CHJ digital output
i
7
&
0002 che_ oo
L | —{Een Emof
8 _0002_CH4_ »
DATA IN UL w0 CGH4 digital output
9
L0 INST
BET_WORD
REQ ™ DONEL
I¥E
Base Ni. 0 BASE STATL
Lz
Slot Mo. z SLOT DATAL  %RWO Feading error code
L1 _FOO0Z_ERR
Internal memu‘CDDE Wg:m
L1gd w
address

2. Program example using PUT/GET instruction.
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6. Programming
6.3. Basic program

2MLF-ACS8A
1.

aule EXEOMHON e o

" |READY
. Fratle e
hannel
B (T ‘

“ Putput data baar

" [Range sefting "I b
O 192~16191)

| CHO | -
| Fitter constant o oe|
setting : ?
o
. e
“ | CH4
< | Fitter congtant =
| setting :'
"

o fluerage process. M
o Methad setting — [*

o [CHO,3,4)
. | cHa .

i | Poerage valug
| satting o

rooe pvel

e o

ST CHO digital output
Flswl e CH3 digtal output
| el e CHY digital output

Reading eror code

Input cument range =atting
[4~-20ma)

Filtar procass satting
[CHO 3 4)

CH3 ilEr conzint seting

Auerace process setting
(CHO,3, 4

CHO averay e wvalue setting

CH4 average value setting

Program example using [I/O Parameter]
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6. Programming
6.3. Basic program

170 Parameter Setting - Fixed allocation(b4 poinis)

All Baze l Set Baze l

T Base 00 : Default -~ Slat Module | Comment | Input Filker |Emergenc:y Dut| Allocation |
== 00 ¢ Default il
== 01 : Default 1
Bz anraconcon || g T oo
== 03 1 Default 5
== 04 : Default —
== 05 ¢ Default 4
== 06 : Default ]
== 07 : Default B
== 08 : Default 7
== 09 : Default a
== 10 ¢ Default q
=z 111 Default ER
(T Base 01 @ Defaul 1]
(T Base 02 @ Defaul —
{3 Base 03 : Default v
< b
[ Delete Slot ] [ Delete Base ] [ Baze ﬁetling] [ Delete All ] [ Dretailz ] [ Frint ¥ ] [ Ok ] [ Cancel ]
2MLF-ACE# (Current, 8-CH) RIx
ZMLF-AC84 [Current, 8-CH)
Parameter cHo | ecHt [ cH2z | cH3 | cH4 | CHS CHE | cH7T |
[ Input ranoe 4-20ma 4-20mA 4-20ma 4-20maA 4-20ma 4-20mA A4-20mA 4-20ma
Qutput type 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000 0~16000
[ Filter process Enahle Dizahle Dizahle Enahle Enahle Dizahle Dizable Disahle
Filter constant 10 1 1 20 i 1 1 1
[ Average setting Enalile Disable Disahble Enable Enable Disable Disable Disable
[] Average processing Tirne-Avr Count-Avr Count-Ayvr Tirre-Avr Tirne-Avr Count-Avr Count-Avr Count-Avr
Avarage value 1000 2 2 2000 2 2 2
2*B4000 ok ] [ Ccancel
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6. Programming
6.3. Basic program

Module Ready Execution

CH RUM signal

i

Ly

L4

e

g8

ig

L

L¥F

L1

Lr3

Lid

address

_000Z_RDY  &MX100 M0
e el e
o - v /[]ewicetu save datato send
—— —{ & Enof
_0002_CHO_ .
OATA WooourL w0 CHO digital output
]
xﬁ- Device saving datato send
0002_CH3
TUaer | move
| —{ M ENOL
_0002_CH3_ .
OATA T{ WM OUT e w0 CHJ digital output
0002, CH4. [
L | —{Ee En|
_0002_CH4_ .
DATA IN our w0 CHY digital output
INST
GET_WORD
REQ ™ DONEL
Base Mo, o BASE STATE
Slot MNo. 2 SLOT DATAL  %RWO Reading error code
_FOO0Z_ERR
_CODE  {MADD
Irternal memary R

2.

Program example using PUT/GET instruction
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6. Programming
6.3. Basic program

= o a‘i‘f"&?i -’.“J'.‘-?;‘&
7 Module Execition e o -
0 IREADY uar uar
: EnablecH |5 ke T Input current range setting
Lo fcHOaa e o g | (4204
w wars -
[ ]
L pace 57aT) pace J
© Dutput data ur =
' [Range satting "R e e ™ Fitter process sefting
2B L e b | CHDE, 4
o C_HD by .
| Fiter constattee: sl | CHAfifer constant setting
e | setting N "
hata b
“ |cHa B ]
< Fingr constattese Lo rog Auerage process setting
| Setting W e b [CHO,3, 4
o duerage process. [ SR o )
L Method setting e -w i -° CHO Average walue setting
wfcH0, 34 | [ i
. i
"o hae s —
o | herage valie | [ R ;
o | setting by -» e -;_v CHA auerage walue setting
w
-
= s CHO digital output
o 7 CH3 digital output
=
il = CH4 digital output
w je | Reading emor code
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6. Programming
6.4. Application program examples

6.4 Application program examples

Program to compare A/D conversion values

The following figure shows system configuration.

2MLP- | ZMLE-
ACF2

2MLI-
D24A

2MLF-| 2MLQ
AVEA | -

Details of initial setting

No Item Details of Initial II\;::Z:; Value to Write on
’ Settin
g Address Internal Memory
1 Used CH CHO, CH2, CH4 0 ‘h0015’ or 21’
2 Input voltage 10 ~ 10V 1 ‘hFFFF’ or ‘65535’
range
3 Output data range | 0 ~ 16000 2 ‘h0000’ or ‘0’
4 Filter process CHO 3 ‘h0001’ or ‘1’
5 CHO filter 50 4 h0032" or ‘50°
constant
6 Average process CH2, CH4 12 ‘h0014’ or 20’
Average (F:requency average:
7 processing H2 13 ‘h0010’ or ‘16’
method Time average: CH4
Frequency average . PPy
value: 100 (times) 16 h0064" or 1100
8 Average value
Time average value: . P
200 (ms) 18 h00C8’ or 200
120 Analog Input Module 2MLF-AV8A, AC8A User's Guide R200
Honeywell September 2010




6. Programming
6.4. Application program examples

Program description

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

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

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

ON.

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

Program

1.  Program example using I/O Parameter.

IO Parameter Setting - Fixed allocation(64 points)

All Baze l Set Baze l

= 00
oz 01

== 03

o= 05
== 06
== 07
o 08

<

= 04

: Default

t Defaule

: Default

: Default

== 09 Default
= 10:
o 11

D Base 01 : DeFaul:

7 Base 02 : Default

) Base 03 : Default w

D Base 00 : DeFaul: A
: Default
: Default

B oz

t Default

ZMLF-aYE4 (Volkag

Default

Default
Default

&y
g

Module | Comment | Input Filker |Emergenc_l,l Dut| Allocation |

I A7 e o

Delete Slat ] [Deleteﬁase] [Baseﬁetting] [ Deelete Al ] [ Details ] [ Print W ] [ 0k ] [ Cancel
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6. Programming

6.4. Application program examples

2MLE-AVBA (Voltage, B-CH)

2MLF-8484 [Voltage, 8-CH)
FParameter CHO CH1 CHz2 CH3 CHA CHE CHY
[ Input range -10~10% 1~5% -10~10% 1~5Y 1~5% 154 1~5Y
Output type 0~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0-~16000
[ Filter process Enable Dizable Disable Disable Dizable Disable Disable
Filter constant a0 1 1 1 1 1 1
[] Average setting Disahle Dizable Enable Disable Dizable Disable Disable
[] Average processing count-Avr Count-Avr COunt-Avt Count-Avr Count-Avr Count-Avr Count-Avr
Average value 2 2 100 2 2 2 2
2~64000 ok | [ Cancel
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6. Programming
6.4. Application program examples

hod Jle ]
Exgcution ]
REAT Y CH RUM zignal
e _O00 OV ECI0l el
} { | P
L
0 v,
ol AT aT
f— ] Bl B0}
0 1, P 2.0
& 1 T R
1 Iz
I
L5
G
— —{E4 EMOL
o _oogn_cHe. w2,z
DATA i E ¢ —
ir
1% [+
L&
i
_l:lZI:l‘IE__IIIM_ BT
—1 | BN B
[ 0o
[F14 1 L1 —
Lir
| L+
L
LAy
[i%]
BN ENOL
Lad
_IXEIJ__IEM_ " !:-W)Ei
LIs
L+
L
(¥4 IHET
BET_WFD
FEQ DONE
Lis
BaseMo, o pasE swr
L
Slot Ho. v pROT e Reading error code
L _FOxNTt_EPRY
- CO0E
-]
& |Irtemal memaory
o [Addmss
f 1oy LE
Sy —— R ]
i D007 _CH_ =0, 2,4
DATh IN T —
[r7]
FiX1 ing
L2F
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6. Programming
6.4. Application program examples

Program to output error codes of analog input module to BCD display

The following figure shows system configuration.

P #l]
el = LMLz

ML- | 2MLG-

—|-4\ DwVa L
Auld ULTR VLA

Details of initial setting

1.
2.
3.

Used CH: CH 0
Analog input current range: DC 4 ~ 20mA
Time average process setting: 100ms

Digital output data range: 0 ~ 16000

124
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6. Programming

6.4. Application program examples

3

Basic parameter settings

Basic Operation Setup | Retain Area Setling | Eror Operation Setup | MODBUS Setup

Bazic operation settings

ms
Set Timer
Wwatchdog timer: 50 .
[10~ 1000rms] -
Standard input filker: rnS
Restart Method
() Cold Restart (%) wiarm Restart

Output control settings

Output during debugging
[ keep output when an ermor occurs
[ keep output when converting BUN->STOP

[ Keep output when converting STOP->RUN

Defauk | [ 0K

] [ Cancel

Program description
1. IfP00000 is On, A/D conversion is initially specified.

2. IfP00001 is On, A/D converted value and error code is saved, respectively, on
D00000 and DO0001.

3. IfP00002 is ON, applicable error code is output to digital BCD display (P00040 ~
POO004F).

Program

Program example using I/O Parameter.
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6. Programming
6.4. Application program examples

170 Parameter Setting - Fixed allocationf64poinis)

All Baze l Set Baze l

<

B oo
B o
0z
= 03
oz 04
= 05!
= 06
: Default
: Default

o 07
o= 0

= 09
= 10
= 11!
7 Base €1 : Default
{3 Base €2 : Default
({7 Bas=£3 : Default 7

=@ Base 0 : Default ~ Slot Module

Carmment

| Input Filter |Emergenc_l,l Dut|

Allocation |

D 24y INPUT,
RELAY CUTPUT
ZMLF-ACSA (C
Default
Diefault
Defaulk
Default

DC 24 INPUT, 1Epaints

2MLF-AC88 [Curent, 8-CH)

Defaulk
Diefault
Defaulk

|j|5‘|m|m|w|m|m|#|w|mgc

3 Standard [mz]

[ Delete Slat ] [Delete Ease] [Base §etting] [ Dielate Al ] [

Dietailz

J |

2MLF-ACBA (Current, B-CH)

2MLF-ACEA [Current, 8-CH)

Parameter CHO CH1 CH2 CH3 CH4 CHA CHE CHT |
[ Input range 4-20maA, 4-20maA 4-20maA, 4~20maA 4-20maA 4--20maA, 4-20maA, 4~20maA
Output type 0~16000 0~16000 0~16000 0-~16000 0~16000 0~16000 0~16000 0~16000
[] Filter process Dizahle Dizable Disable Disable Dizahle Dizable Disable Disable
Filter constant i 1 1 1 il 1 1 1
[] Average setting Enable Disable D\éable Disable Dizahle Disable Diéable Disable
I:l AVBFAUE PrOCESSING TIrme-Ayr Count-Avrt Count-Avr Count-Avr COunt-Avt Count-Avt Count-Avr Count-Avr
Average value 100 2 2 2 2 2 2 2
2°64000 ok | [ Cancel
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6.4. Application program examples

o 0002 _CHO
51¥0,0,1 ~  ACT | MOME
— | |} EN END L
L8 0002_CHO -
“oaTa 4w Tl mmo Saves A0 comversion value of CHO at %MI0
9
Lo INST1
GET_WORD
REQ  DONE|
LT
1] JBASE STATL
L3Z
JSLOT DATAL  aMw Sawes error code i1
L33
FOO0Z_ERA
_CTi0E .H.nnan
L84
L35
INT_T0O_BCT)
%1¥0.0.2 _WORD
| EN ENO}
L Comverts data saved in %MW1 to BCD and
- W o | sgwo e OMuerts data saved in i an
L7 outputs at HOoW0.2.0
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6. Programming
6.4. Application program examples
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7. Troubleshooting

7.1 Error codes

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

Table 7.
Table 7 — List of error codes
Error Code
Description RUtNtLED
(Dec) status
10 Module error (ASIC Reset Error).
11 Module error (ASIC RAM or Register Error). Flickers every
0.2s.

20 Module error (A/D Conversion Error).
30 Module error (EEPROM Error).

Module error (Offset value with the range of 1 ~ 5V or 4 ~ 20mA is
40# ;

set greater than or equal to Gain value.)
414 Module error (Offset value with the range of 0 ~ 5V or 0 ~ 20mA is

set greater than or equal to Gain value.)

Module error (Offset value with the range of 0 ~ 10V is set greater
424# :

than or equal to Gain value.)

Flick

Module error (Offset value with the range of -10 ~ 10V is set greater crers every
43# : 1s.

than or equal to Gain value.)
50# Filter constant setting range exceeded.
60# Time average setting range exceeded.
70# Count average setting range exceeded.
80# Analog input range setting error (only for 2MLF-AC8A).
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7. Troubleshooting
7.1. Error codes

ﬂ ATTENTION
1.

# of the error code stands for the channel with error found.
2. If two or more errors occur, the module saves only the first error code.

3. When the error is found and corrected, use the ‘flag to request error
clear’. For more information, refer Error Clear request Flag (UXY.11.0, X:
Base No., Y: Slot No); or restart the unit. This stops the blinking LED and
has the unit ready to detect the next error code.
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7. Troubleshooting
7.2. Troubleshooting

7.2

Troubleshooting

RUN LED blinks

RUN LED blinks

4 L

RUN LED blinks every 0.2 sec.

Yes

RUN LED blinks every 1 sec.

Yes

Switch the module power OFF and then turn it ON. If the
> error recurs, it is likely that the module defective. Contact the
nearest Honeywell office or authorized service engineer.

:> Run parameters setting error. Check the error code in the

table below.
Error Code
Error Details Action
(Dec)

40#

414 Turn the power ON/OFF. If the error recurs, it is
Module Offset/Gain error | likely that the module is defective. Contact the

42# nearest Honeywell agency or branch office.

43#

50# Filter constant setting Change filter constant setting value within 1 ~ 99.
range exceeded
Time average setting Change time average setting value within 4 ~

60#
range exceeded 16000.

70# Frequency average Change frequency average setting value within 2
setting range exceeded ~ 64000.

80# Analog input range error Refer to Address 1- input Voltage/Current section
(Only 2MLF-AC8A) and then change the analog input range.
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7. Troubleshooting
7.2. Troubleshooting

RUN LED is OFF

RUN LED is Off. I

Is the A/D conversion module installed |

:

properly on the base?

No :>‘ Install A/D conversion module properly on the base. |

Is the capacity of the power module sufficientl

€0

for the base?

No > Check if the current consumption of each module is
calculated correctly.

Elf

Does the problem disappear if the A/D
conversion module is replaced with another
one?

Yes :> Contact the nearest Honeywell office or authorized service engineer I

£

Error may be attributed to other modules and
not A/D conversion module. Refer to CPU
manual for more details.
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7. Troubleshooting
7.2. Troubleshooting

CPU module cannot read A/D conversion value

§

CPU module cannot read A/D conversion I
value.

iy

Channel Enable/Disable set correctly?
Set the Enable/Disable status correctly for each I

channel.

correct?

Target CH’s input terminal wiring is I

]

> Refer to section on Installation and Wiring for
proper wiring.

Contact nearest Honeywell office or
authorized service engineer

Mismatc

h between analog input value and digital output value

Mismatch between analog input value
and digital output value?

:

Every CH analog input type (4-20 or 0-
20mA) set correctly.

> Set the analog input type correctly. I

u

Analog input terminal wiring is correct?

|

for proper wiring.

1| Refer section on Installation and Wiring I

i

Contact nearest Honeywell office or
authorized service engineer

|

R200
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7. Troubleshooting
7.2. Troubleshooting

H/W error of A/D conversion module

Turn the module Power OFF and ON. If the error recurs, it is likely
to be a module defect. Contact the nearest Honeywell office or
authorized service engineer.

Status check of A/D conversion module using System Monitor menu

Module type, module information, O/S version, and module status of A/D
conversion module can be checked through SoftMaster system monitoring function.
For more details, refer to Section 4.3.
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8.1

8. Appendix

Appendix 1: Terminology

Terms and abbreviation used in the user’s guide and the analog module in general are as

described below.

A/D Converter

Converts analog input signal (voltage or current) to a proportional
digital output value (raw count).

Analog Input The module that converts analog voltage/current input signal to

Module proportional digital value. It has a resolution of 14 and 16 bits
depending on the converter used.

Channel The inputs to A/D converters are connected through channels. Each
voltage or current input is on a different channel. Every analog input
module will have many channels (typically 8 ~ 16). Thus, channel
represents the circuitry used to connect input or output to an A/D or
(D/A) converter.

Conversion Time taken by analog input module to sample and convert the

time analog input signal (one channel) into digital output value. Similarly,

this term is also used to indicate the time required for analog output
module to convert the digital value into an analog output signal.

D/A converter

Converts digital value to a proportional analog output signal (voltage
or current, respectively).

Full Scale

The maximum value of the analog input (voltage or current) that can
be converted by an A/D.

Full Scale Error

Difference between expected analog-converted value (voltage or
current) and actual analog-converted value.

Full Scale Difference between the maximum and the minimum value of the
Range analog input (voltage or current).
LSB (Least The bit unit that gives minimum value (used in digital

Significant Bit)

representation).
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8. Appendix

8.1. Appendix 1: Terminology

Linearity Error

Analog I/O is related to continuous voltage/current value and digital
value. The acceptable I/0 value is defined as a line within a distance
of the minimum 1LSB of voltage/current. I/O linearity error is
regarded as the deviation between the acceptable-converted value
and the actual-converted value on the graph. See the following
figure.

Actual-converted value

o \ Accestable-converted value

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

Analog Output A module with output circuit to convert digital value from the process

Module to analog output (voltage/current).

Resolution The minimum value recognizable by a measuring instrument, which
is usually displayed in the engineering unit (1mV) or the number of
bits. So when there are 14 bits, 16383 output values can be
generated.

Filter Filters are used to avoid sudden changes in the digital value output
caused either by external noise or sudden change in the analog
input signal. Two types of filters used are: S/W and H/W filters.
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8.1. Appendix 1: Terminology

Accuracy

Displays the maximum deviation between acceptable value and
output value (voltage or current) for the full range of output. It also
indicates the maximum deviation between acceptable value and
digitally-converted input signal value for the full range of input.
Generally, accuracy is displayed as percentage of the full scale
value. Gain, offset, and linearity errors are all listed in the error
codes generated.

Output
accuracy

The difference between the actual analog output voltage/current
value and the acceptable-converted value is indicated as percentage
of full scale. It takes into account the effect of temperature, offset,
gain, and drift error factors.
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8. Appendix
8.2. Appendix 2: External dimensions

8.2 Appendix 2: External dimensions
External dimensions of 2MLF-AV8A/AC8A
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