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1.1 Overview

This manual introduces the usage of special modules. Analog input/output modules, temperature measurement

modules, load cell modules, and network modules are special modules. They are described below.

Classification

Model Name

Description

Analog
input/output

module

ASO4AD-A

4-channel analog input module
Hardware resolution: 16 bits
0~10V, 0/1~5V, -5~+5V, -10~+10V, 0/4~20mA, -20~+20mA

Conversion time: 2ms/channel

ASO04DA-A

4-channel analog input module
Hardware resolution: 12 bits
-10~+10V, 0~20mA, 4~20mA

Conversion time: 2ms/channel

ASO6XA-A

4-channel analog input module

Hardware resolution: 16 bits

0~10V, 0/1~5V, -5~+5V, -10~+10V, 0/4~20mA, -20~+20mA
Conversion time: 2 ms/channel

2-channel analog input module

Hardware resolution: 12 bits

-10~+10V, 0~20mA, 4~20mA

Conversion time: 2ms/channel

Temperature
measurement

module

ASO04RTD-A

4-channe, 2-wire/3-wire RTD

Sensor type: Pt100 / Ni100 / Pt1000 / Ni1000 / JPt100 /
LG-Ni1000 / Cu50 / Cu100 / 0~300Q / 0~3000Q input
impedance

Resolution: 0.1°C/0.1°F (16 bits)

Conversion time: 200ms/channel

ASO4TC-A

4-channe thermocouple
Sensor type: J, K, R, S, T, E, N, B and -100~+100 mV
Resolution: 0.1°C/0.1°F (24 bits)

Conversion time: 200ms/channel

Load cell

module

AS02LC-A

2-channel, 4-wire/6-wire load cell sensor

Eigenvalue applicable to a load cell: 1, 2, 4, 6, 20, 40, 80
mV/V

1-2
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Classification Model Name Description
Highest precision 1/10000 @ 50ms of the conversion time
ADC Resolution : 24 bits
Conversion time: 2.5 ~ 400ms (9 options to choose from)
Serial communication module, 2x communication ports,
Network
ASO0SCM-A applicable to communication cards, supporting MODBUS
module
protocols
AS00SCM-A
Remote I/O
+ Applicable to AS-FCOPM function cards
module
AS-FCOPM
Serial communication port, RS232, functioning as a master
AS-F232
or slave
Serial communication port, RS422, functioning as a master
AS-F422
or slave
Serial communication port, RS485, functioning as a master
AS-F485
or slave
CANopen communication port, supporting DS301, AS
Function cards AS-FCOPM _
series remote modules and Delta servo systems
2-channel analog input
AS-F2AD 0~10V (12 bits), 4~20mA (11 bits)
Conversion time: 3ms/channel
2-channel analog input
AS-F2DA 0~10V, 4~20mA (12 bits)

Conversion time: 2ms/channel

1.2 Specifications

1.2.1 General Specifications

Item Specifications
Operating temperature | -20~60°C
Storage temperature -40~80°C
5~95%

Operating humidity

No condensation

Storage humidity

5~95%

No condensation

Work environment

No corrosive gas exists.
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Item

Specifications

Installation location

In a control box

Pollution degree

2

EMC (electromagnetic
compatibility)

Refer to chapter 7 for more information.

Vibration resistance

Tested with:

5 Hz £ f £ 8.4 Hz, constant amplitude 3.5 mm;

8.4 Hz < f £ 150 Hz, constant acceleration 1g

Duration of oscillation: 10 sweep cycles

per axis on each direction of the 3 mutually perpendicular axes
International Standard IEC 61131-2 & IEC 60068-2-6 (TEST Fc)

Shock resistance

Tested with:
Half-sine wave:

Strength of shock 15 g peak value, 11 ms duration;

Shock direction: The shocks in each in direction per axis, on 3 mutually
perpendicular axes (total of 18 shocks)

International Standard IEC 61131-2 & IEC 60068-2-27 (TEST Ea)

Safety

Conforms to IEC 61131-2, UL508

1.2.2 EMS Standards

1.2.2.1 EMI

Port

Enclosure port
(radiated)

(measured at a

distance of 10 meters)

AC power port

(conducted)

Frequency range

30-230 MHz

230-1000 MHz

0.15-0.5 MHz

0.5-30 MHz

Level (Normative)

40 dB (uV/m) quasi-peak

47 dB (uV/m) quasi-peak

79 dB (uV) quasi-peak
66 dB (uV) average
73 dB (uV) quasi-peak

60 dB (uV) average

Reference standard

IEC 61000-6-4
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1.2.2.2 EMS
Environmental
Reference standard Test Test level
phenomenon
Electrostatic Contact +4 kV
IEC 61000-4-2
discharge Air +8 kV
Radio frequency 2.0-2.7 GHz 1V/im
80% AM,
electromagnetic field }
IEC 61000-4-3 1kHy | SAEOCH2 3 Vim
Amplitude ) _
sinusoidal | g0-1000 MHz 10 V/m
modulated
Power frequency 60 Hz 30 A/m
IEC 61000-4-8
magnetic field 50 Hz 30 A/m

1.2.2.3 Conducted Immunity Test

Fast transient Radio frequency
Environmental phenomenon High energy surge
burst interference
Reference standard IEC 61000-4-4 IEC 61000-4-5 IEC 61000-4-6
Specific
Interface/Port Test level Test level Test level
interface/port
Data Shielded cable 1kV 1kv CM oV
communication | Unshielded cable 1kV 1kVCM 0V
AC I/O 2kv CM
2 kV 0V
(unshielded) 1kv DM
Digital and Analog or DC
1kv 1kvCM 0V
analog 1/O I/O(unshielded)
All shielded lines
1kv 1kvCM 0V
(to the earth)
2kv CM
AC power 2 kv v
Equipment 1kv DM
power 0.5 kv CM
DC power 2 kv v
0.5 kv DM
I/0 power and | AC I/O and AC 2kvCM
2 kV 0V
auxiliary power | auxiliary power 1 kV DM
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Fast transient Radio frequency
Environmental phenomenon High energy surge
burst interference
Reference standard IEC 61000-4-4 IEC 61000-4-5 IEC 61000-4-6
Specific
Interface/Port Test level Test level Test level
interface/port
output DC I/0 and DC 0.5 kV CM
2 kv oV
auxiliary power 0.5 kV DM
1.3 Installation
1.3.1 Installing a Module
1. Please install the PLC onto the power supply module, and then insert the module hooks into the DIN rail

mounting slot.

2. Link the I/O modules on the right side of the PLC and make sure they are hooked together, push the

modules into the DIN rail until hearing a click. That means the module is on the DIN rail and is connected to

the PLC as illustrated below.

3.  When the installion is done, secure the module with screws.

2

000000

PULL >

=
CU 1]
DDD

©0QO000O OO0DO0O0OO
©00O0O0DD00 00000000

pQUoooooon oopRaAoo o A LEn
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4. If there is a vibration source in the installation site, it is suggested to installed anti-vibration baffles on the

sides of the AS series for better stabilization as the gray baffles illustrated below.
™ - H =SB F=a=0
-
PULL > § g E E
a [
0 § g o a
it I
] == — — —]

) Install the baffles:

1. Hook the baffles onto the DIN rail and press it down as the directional arrow indicated below.

i |ﬁ|ﬁ|ﬁnﬁnﬁnﬁwﬁwﬁwﬁnﬁm

24VDC IN

2. Use screws to secure the baffle.

24VDGC IN
V0V ©
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o

3. The baffles installation is complete as the image shown below.

000000
:::[j]]

C PULL >

[[®©
[[®

00000000 00000000
00000000 O0OOCOOCOO

j oooooooo0 ocoppooono o

:

G
G

1.3.2 Installing a Removable Terminal Block

Please install the removable terminal block on the module, as illustrated below.
® Installation

1. Level the terminal block at the printed circuit board, and press it into the module.

® Removal

1. Pull down the clip in the direction indicated by the arrow and then pull the terminal block up

as illustrated below.
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1.3.3 Changing a Module

1. Take the removable terminal block out of the module and pull the clip out from the DIN rail as the

image show below.

2. Remove the module to be changed out.

3. Slide the new module in as the image shown below.

1.3.4 Installing and Removing an Extension Card

® Installation

Put the extension card into the extension card slot until hearing a click.

1-9
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® Removal

Iy . .
Press the |pysH| to release the extension card and then take the extension card out.

1.3.5 Installing a Wiring Module

Put a communication cable in the port on a CPU module, and make sure that the connector of the cable is

joined to the port properly.
® |Installation
1. One side of a wiring module has to be fixed first.

2. Press the driver board in the direction indicated by arrow 1, and make sure that the groove is

combined with the DIN rail.
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® Removal

1. Push the wiring module in the direction indicated by arrow 1.

2. Pull the wiring module in the direction indicated by arrow 2.

1-11



o

AS Series Module Manual

MEMO
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2.1 Overview

The specifications for analog-to-digital modules, the operation, and the programming are described

in this chapter. A/D module will be refer to AS0O4AD-A the analog-to-digital module in this chapter.

2.1.1 Characteristics

@

@

©)

4

A module is selected according to practical application.

ASO04AD-A: There are four channels. Inputs received by a channel can be either voltages or currents.

High-speed conversion

An analog signal is converted into a digital signal at a speed of 25 ms a channel.

High accuracy

Conversion accuracy: The error is £0.2% of an input voltage, and £0.2% of an input current. (The ambient
temperature is 25°C. The number of input voltages/currents which are averaged is

100.)

A module can be set by means of utility software.

HWCONFIG is built-in utility software in ISPSoft. Users can set modes and parameters in HWCONFIG to
complete hardware configuration without spending time writing a program to set registers corresponding to

functions.

2.2 Specifications and Functions

2.2.1 Specifications

° Electrical specifications

Module name ASO04AD-A

Number of inputs 4

Analog-to-digital
Voltage input/Current input

conversion
Supply voltage 24 VDC (20.4 VDC~28.8 VDC) (-15%~+20%)
Connector type Removable terminal block
Conversion time 2ms/channel
An analog circuit is isolated from a digital circuit by a digital integrated circuit/an
Isolation optocoupler, but the analog channels are not isolated from one another.

Isolation between a digital circuit and a ground: 500 VDC
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Isolation between an analog circuit and a ground: 500 VDC

Isolation between an analog circuit and a digital circuit: 500 VDC

Isolation between the 24 VDC and a ground: 500 VDC

) Functional specifications

Analog-to-digital
Voltage input
conversion
Rated input range -10 V~-10V ov-~10V BV oVvV~5V 1V~5V
Hardware input
-10.1 v~10.1V| -0.1 V~10.1V | -5.05 V~5.05 V| -0.05 V~5.05 V| 0.95 V~5.05 V
range
Fiducial error
+0.2%
(Room temperature)
Fiducial error (Full
+0. 5%
temperature range)
Linearity error
+0.02%
(Room temperature)
Linearity error (Full
+0.06%
temperature range)
Hardware resolution 16 bits
Input impedance 2MQ
Absolute input range +15V
Analog-to-digital
Current input
conversion
Rated input range +20 mA 0 mA~20 mA 4 mA~20 mA
Hardware input
-20.2 mA~20.2 mA -0.2 mA~20.2 mA 3.8 mA~20.2 mA
range
Fiducial error (Room
+0.2%
temperature)
Fiducial error (Full
+0.5%
temperature range)
Linearity error
+0.04%
(Room temperature)
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Analog-to-digital

conversion

Current input

(Full temperature

range)

Linearity error +0.10%
Hardware resolution 16 bits
Input impedance 250 Q
Absolute input range +32 mA

2.2.2 Profile

ASO04AD-A
95
:‘
—— Iy
s B = i
m;]] = E‘m
[ E_
S|P il
' o] S
LI s
j]] |1:m
m;]] tim
Illij_ﬂ Eilll
mij E,m
w
75
Unit: mm
Number Name Description
1 Model name Model name of the module

POWER LED indicator

Indicating the status of the power supply
ON: the power is on

OFF: no power

2 ERROR LED indicator

Error status of the module
ON: A serious error occurs in the module.
OFF: The module is normal.

Blinking: A slight error occurs in the module.

Analog to digital

conversion indicator

Indicating the analog to digital conversion status
Blinking: conversion is taking place

OFF: stop conversion
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Number

Name

Description

Removable terminal

block

The inputs are connected to sensors.

The outputs are connected to loads which will be driven.

Arrangement of the

4 Arrangement of the terminals
input/output terminals

5 Termainal block clip Removing the terminal block

6 DIN rail clip Securing the module onto the DIN rail

7 Module connecting set | Connecting the modules

8 Ground clip

9 Label Nameplate

2.2.3 Arrangement of Terminals

ASO4AD-A

-

w2
11+ @E ﬂ@ 12+ |
Gl ve e
va: (I I v+ ArpH
o G I o
il
stolC3ll (IS swo
o O -
e G T 2o
@ T I ov

i
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2.2.4 Control Registers

CR# Name Description Defaults

0: integer format
0 Format setup 0
1: floating point format

0: closed
1 Channel 1 mode setup
1:-10v~10V
Channel 2 mode setup 2: 0~10v
2
3:-5~5V
Channel 3 mode setup 4:0~5V 1
3
5:1~5V
6: OMA~20mA
Channel 4 mode setup
4 7: 4AmA~20mA

8: -20mA~20mA

5 Channel 1 offset

6 Channel 2 offset

Setting range: -32768~32767 0
7 Channel 3 offset
8 Channel 4 offset
9 Channel 1 gain
10 Channel 2 gain
Setting range: -32768~32767 1000
11 Channel 3 gain
12 Channel 4 gain
13 Channel 1 average times
14 Channel 2 average times
Setting range: 1~100 10
15 Channel 3 average times
16 Channel 4 average times
17 Channel 1 filter average
percentage
g Channel 2 filter average
1
percentage Setting range: 0~3, unit: £10% 1
° Channel 3 filter average
1

percentage

20 Channel 4 filter average
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CR#

Name

Description

Defaults

percentage

21

Channel sampling cycle

(sampling/integration time)

0:2ms

1:4ms

2 :10ms

3:15ms

4 : 20ms

5:30ms

6 : 40ms

7 . 50ms

8 : 60ms

9 :70ms

10 : 80ms

11 : 90ms

12 : 100ms

22

Channel alarm setup

0: open channel alarm
1: close channel alarm
bit0: Channel 1
bitl: Channel 2
bit2: Channel 3

bit3: Channel 4

0: warning

1: alarm

bit8: Error occurs in the module power

bit9: Error occurs in the module hardware

bit10: Error occurs in calbriation

23

24

The minimum scale range

for channel 1

25

26

The minimum scale range

for channel 2

27

28

The minimum scale range

for channel 3

The analog input

corresponding digital range; that is, an analog range
corresponds to a digital range. For example, if the
analog range is -10 V~10 V and the digital range is
-10.0~10.0, the analog values -10 V~10 V correspond to

the digital values -10.0~10.0. If the analog input mode of

mode of a channel

has a -10

-10

-10
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CR# Name Description Defaults

29 The minimum scale range | a channel is 4mA~20mA, it means the minumium scale

30 for channel 4 range is 4mA and the maximum scale range is 20mA. 10
31 The maximum scale range When the format is interger format, the scale range is
32 for channel 1 invalid. 10
33 The maximum scale range
34 for channel 2 10
35 The maximum scale range
36 for channel 3 10
37 The maximum scale range
38 for channel 4 10
Instructions for peak values
16#0101: record the peark value again for channel 1
16#0102: record the peark value again for channel 2
16#0104: record the peark value again for channel 3
16#0108: record the peark value again for channel 4
16#010F: record the peark value again for channel 1~4
16#0201: enable to record for channel 1
16#0202: enable to record for channel 2
201 Instruction set 16#0204: enable to record for channel 3 0

16#0208: enable to record for channel 4
16#020F: enable to record for channels 1~4
16#0211: disable to record for channel 1
16#0212: disable to record for channel 2
16#0214: disable to record for channel 3
16#0218: disable to record for channel 4
16#021F: disable to record for channel 1~4

16#0502: restore to its default settings

The maximum peak value
210 0
for channel 1

The maximum peak value | Interger format; the maximum peak value for analog
211 0
for channel 2 inputs

The maximum peak value
212 0

for channel 3
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CR# Name Description Defaults
The maximum peak value
213 0
for channel 4
The minimum peak value
214 0
for channel 1
The minimum peak value
215 0
for channel 2 Interger format; the minimum peak value for analog
The minimum peak value | inputs
216 0
for channel 3
The minimum peak value
217 0
for channel 4
The time to record for
222 1
chanel 1
The time to record for ) )
223 Unit: 10ms, setting range 1~100 1
chanel 2
Setting the time to record the digital value for the
The time to record for
224 channels 1
chanel 3
The time to record for
225 1
chanel 4
The number of records for
240 0
channel 1
The number of records for
241 0
channel 2
Range: 0~500, display the current records
The number of records for
242 0
channel 3
The number of records for
243 0
channel 4
4000~
Records for channel 1 500 records for channel 1 --
4499
4500~ | Records for channel 2 500 records for channel 2
4999
5000~ | Records for channel 3 500 records for channel 3
5499
5500~ | Records for channel 4 500 records for channel 4
5999
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2.2.5 Functions

Iltem Function Description
Enabling/Disabling a | 1. Users can enable or disable a channel.
1
channel 2. If a channel is disabled, the total conversion time is decreased.
2 Calibration Users can calibrate a linear curve.
3 Average Conversion values are averaged and filtered.
Disconnection Only if the analog rang is 4 mA~20 mA or 1 V~5 V does the
4
detection disconnection detection function.
If an input signal exceeds a range of inputs which can be received by
Channel detec and
5 hardware, the module will give an alarm or a warning. This function can
alarm
be disabled.
The limit detections
6 Saving the maximum/minimum values for channles
for channels
Records for
7 Saving the analog curves for channels
channales
8 Scale range When the format is floating-point numbers, the scale range can be set.

1. Enabling/Disabling a channel

An analog signal is converted into a digital signal at a speed of 2ms a channel. The total conversion time is

2ms X (the number of channels). If a channel is not used, users can disable it to decrease the total

conversion time.

2. Calibration

® To make a curve meet actual needs, users can calibrate the curve by changing an offset and a gain. A

below.

Example:

Output =

calibration range depends on a range of inputs which can be received by hardware. The formula is as

(Input x Gain)
1000

+ O0ffset

The inputs received by a channel are voltages in the range of -10.0 V to +10.0 V. The gain is 1000, and the

offset is 0. The corresponding value for the original signal -10.0 V to +10.0 V is -32000~32000. When using the

offset -100, the calibrated vaule for the original signal -10.0 V to +10.0 V is -31900~32100.
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Original signals

10V = *Signals afterthe calibration

32000 -31900 P
: 32000 32100
Digitalvalue (X)

-10vV

Voltage (Y)
Analog signal

3. Average

The average value can be set in the range of 1~100. It is a steady value obtained from the sum of the read
values. However, due to unavoidable external factors, the read values may be an acute pulse, resulting in
fierce changes in the average value. The filtering function thus exclude the read value that is an acute
pulse from the sum-up and equalization, so the average value obtained will not be affected by the acute
read value. The filter persontage is set in the range of 0~3, and the unit is 10%. Setting 0 in the filter range,
the system will sum up all the read values and equalize to obtain the average value; setting 1 in the filter
range, the system will exclue the 10% of the maximum and minimum value and then equalize to obtain the

average value.

Quantity
>

Range for filter percentage

v

Present measured value

4, Disconnection detection

Only if the analog rang is 4 mA~20 mA or 1 V~5 V does the disconnection detection function. If a module
which can receive inputs ranging from 4 mA to 20 mA or from1 V to 5V is disconnected, an input signal will
exceed the range of inputs which can be received by the hardware, and the module will give an alarm or a

warning.

5. Channel detection

If an input signal exceeds a range of inputs which can be received by hardware, an error message appears.

(N
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This function can be disabled and then the module will not send an alarm or warning when the input signal

exceeding the range of inputs.
6. The limit detections for channels

Saving the maximum/minimum values for channles and users can know the peak to peak value from the

maximum/minimum values

Value of the channel

A

Maximum value

Minimum value

P Time

7. Records for channels

Record the input value of the cyclic sampling for each channel, up to 500 pieces can be recorded and the

recording time is 10ms.

Value of the channel

A

500 records of data

A
\/

P> Time
Instruction for recording Recordingends

8. Scalerange

When the format is floating-point numbers, the scale range can be set. The analog output mode of a
channel has a corresponding digital range. Digital values correspond to analog outputs sent by a module.
For example, if the analog range is -10 V~10 V, the digital range is -10.0~10.0 and the scale HSP is 10.0
and the scal LSP is -10.0. The digital values -10.0~10.0 correspond to the analog values -10 V~10 V as

the example shown below.
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Analog value

1V [ frermrmmmrmmm s 1
7
s .
7’ 1
7 .
e 1
7 i
Rated output range < -, g -
7 1
s i
7’ .
s 1
-, .
’ 1
-0v W | L7 i
O O Digital value
-10.0 “— —— —'10.0
Scale range

2.2.6 Wiring

Precautions

In order to make the functions of an analog-to-digital module perfect and ensure the reliability of a system
at the same time, external wiring which prevents noise is necessary. Before installing cables, users need to

follow the precautions below.

(1) To prevent a surge and induction, an AC cable and input signal cables which are connected to

ASO04AD must be separate cables.

(2) A cable must not be installed near a main circuit, a high-voltage cable, or a cable connected to a load
which is not a PLC. Besides, a cable must not be bound to a main circuit, a high-voltage cable, or a
cable connected to a load which is not a PLC. Otherwise, effects that noise, induction, and a surge

have will increase.
(3) Please connect a shielded cable and a hermetically sealed cable with the ground separately.

(4) Terminals with insulation sleeves can not be arranged as a terminal block. It is recommended that the

terminals be covered with insulation tubes.

(5) Please use single-core cables or twin-core cables in a diameter of 24 AWG~22 AWG and with less

than 1mm pin-typed connectors. Only use copper conducting wires with a temperature of 60/75°C.

y

4

f T
mm 8-10mm 24-22AWG

a

<

=

(6) Two-wire connection/Three-wire connection/Four-wire connection:

®  Two-wire connection/Three-wire connection (Passive transducer): A transducer and an analog

input module are connected to a power circuit collectively.

®  Four-wire connection (Active transducer): A transducer uses an independent power supply. It is

2-13
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not connected to the power circuit which is connected to an analog input module.

® External wiring

. . *6 I AG
4-wire: voltage input CHYX =
-10V~+10V Shielded cable *1 M
+ VI+ —
+24V 2500 CH1
11+
ov —:I—l ™
= VI1- — 1 T
= L1 AG
4-wire: current input CHX
-20mA~+20mA Shielded cable *1 Vor AM
- T *2 2500 H2
+24V * 2+ c
] —!:I—l M
ov T Vi2- I
= --==7.

r —
) . I FE |
2-wire: currentinput -
4mA~+20mA .
24y Shielded cable *1 CHX

. -2 M
V3+ —
; 2 250Q

L
ﬂAG
M B S )
ﬂAG
e

| FE | I
3-wire:voltage input T
10V-+10V Shielded cable *1 5
+24V— N ﬂ T \ CHX »
ov j \J___ _r./ \llj: 200 CH4
L I o Vid- l i

| FE |

3-wire: currentinput

*6
-20mA-+20mA  Shjelded cable *1

_— - - CHX]
+24V — + ﬂ ‘\ 0 C Vi+ ,—‘lM
Ej u 11+ 250Q)
ov - _— - 4:7

L_[JAG
CH1
M
T VI1- 3
T 2
T S
| FE

| =

@ —»+15V
—1 ov DC/DC
24VDC‘E 24V Converter 1AG

| —»-15V

*1. Please use shielded cables to isolate the analog input signal cable from other power cables.
*2. If the module is connected to a current signal, the terminals VVn and In+ (n=1~4) must be short-circuited.

*3. If the ripple in the input voltage results in the noise interference with the wiring, please connect the module

to the capacitor having a capacitance in the range of 0.1 yF to 0.47 yF with a working voltage of 25 V.

*4. Please connect the shielded cable to the terminal FE.

*5. Please connect the terminal @ to the ground terminal.

*6. Every channel can work with the wiring presented above.
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2.2.7 LED Indicators

Number Name Description
Operating status of the module
1 RUN LED indicator| ON: The module is running.
OFF: The module stops running.
Error status of the module
ERROR LED ON: A serious error occurs in the module.
? indicator OFF: The module is normal.
Blink: A slight error occurs in the module.
Analog to digital Indicating the analog to digital conversion status
3 conversion Blinking: conversion is taking place
indicator OFF: stop conversion

2.3 HWCONFIG in ISPSoft

2.3.1 Initial Setting

(1) start ISPSoft, and then double-click HWCONFIG.
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(2) Selecting a module.

(3) Double-click the module to open the Device Setting page.
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(4) Set the parameters, and then click OK.
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(5) Click Download on the toolbar to download the parameters. (The parameters can not be downloaded

when the CPU module runs.)

2.3.2 Checking the Version of a Module

(1) Online Mode. On the Option menu, click Online Mode.
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(2) Double-click the module to see the Device Setting page. The version of the firmware and that of the

hardware are displayed.

2.3.3 Online Mode

(1) Click Online Mode on the toolbar.

2-19
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(2) Right-click the module.

N

(3) The module status can be shown.

ASO4AD-A
Channel | Value (32bits) |  Data Type

Emor code 6145 DECIMAL

CHI1 Input 0 DECIMAL

CH2 Input [ DECIMAL

CH3 Input 0 DECIMAL

CH4 Input 0 DECIMAL

2.3.4 ImportingZExporting a Parameter File

(1) After Export is clicked, the parameters will be saved as a CSV file (.csv).

Default Import |
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(2) Click Import, and then select the CSV file.

Default |

2.3.5 Parameters

(1) The input modes of the channels

Export |

Device Setting

7/Opti0ns

B AS04AD-A
8 format
- CH17CH4 Mode setting
i CH1™CH4 Calibration
- awerage filter
- sampling time
i Channel Detect and Alarr

Default Import

format

i format

Export

Parameter name

Update

| Yalue
Integer format

Unit

Default |

Integer format -

Minimurm

| ewirmurm
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(2) The CH1~CH4 Mode settings

Device Setting

7/Opti0ns

CH17CH4 Mode setfting

Bl AS04AD-A
- format

Parameter narne

Unit | Default | Minirurm ‘ airmum

CH1 me ﬂ
~|CHZ mode setti S0 v S10W+T0Y - =
i Al ~/CH3 made setting 0Dy w S0V - -
=~ Channel Detectand Al2r | | | eH Y mods seting A0 ) J0veT0Y - -
Default Import Export Update
oK |
(3) The CH1~CH4 calibration settings
Device Setting
7/Opti0ns
B AST4AD-A CH17CH4 Calibration
i format
H1~CH4 Mode setiing Parameter name Yalue | Unit | Defautt Minirurn Mesdrmum
bration
0 i
i Al -{CHa Cal. Offsat {v/ma) 0 i -32768 32767
o Channel Detectand ARIT | o1 Cal. Offset (VimA) i i 30768 39767
CH1 Cal. Gain 1000 1000 -32768 32767
| CH2 Cal. Gain 1000 1000 -32768 32767
-|CH3 Cal. Gain 1000 1000 -32768 32767
~|CH4 Cal. Gain 1000 1000 -32768 32767
Default Import Export Update

oK |
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(4) The average filter settings
Device Setting
7/Opti0ns
B-AS04AD-A average fitter
- farmat
CH1~CHA4 Mode setling Parameter name | Value | Unit | Defaut Winimum | Masdmum
CH1™CH4 Calibration 10 10 1 100
1er CHZ awverage times 1

(S:imp"”lggme A CH3 average times 10 10 1 100
--Channel Detectand Alarr | | KR p—— 10 10 1 100

CH1 filter Propartion 10% hd 10% - -

CHE filter Propartion 10% hd 10% - -

~1CH3 fitter Propartion 10% hd 1052 = =

| CH4 filter Praportion 10% | 10% - -

Default Import Export Update
OK |
(5) The sampling time settings
Device Setting
7/Opti0ns
E-AS04AD-A sampling time
- farmat
Parameter name Yalue | Unit Default Minimurm | Mewirmurm

-CH1™CHA Mode setting

-CH1™CH4 Calibration

-average filter
ng time

- Channel Detect and Alarr

Default Import

Export

Update

OK |
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(6) The channel detect settings

Device Setting
Opfions

Bl AS04AD-A
- tormat

N

Default

- gampling ime

Default

Minirurm

airmum

Channel Detect and Alarm settings
- CH1~CH4 Mode setting Farameter name alue Unit
- CH1™CH4 Calibration CH1 overrage Detect
- awerage filter CHZ owerrage Detect Disable
- CH3 owerrage Detect Dizable

E® Channel Detect and Alarr (ST — Disabla

External power supply error Alarm

Hardware error Alarm

adjustment errar Alarm

Import Export

M Disahle -

Disable -
Dizable -
Disable -

Alarm
Alarm
Alarm

oK

2.4 Troubleshooting

2.4.1 Error Codes

Error A > DLED | ERROR LED
Description
Code indicator indicator
16#1605 | Hardware failure OFF ON
16#1607 | The external voltage is abnormal. OFF ON
16#1608 | The factory calibration is abnormal. OFF ON
16#1801 | The external voltage is abnormal. OFF Blinking
16#1802 | Hardware failure OFF Blinking
16#1804 | The factory calibration is abnormal. OFF Blinking
The signal received by channel 1 exceeds the range of inputs
16#1808
which can be received by the hardware.
The signal received by channel 2 exceeds the range of inputs
16#1809
which can be received by the hardware. Run: blinking
Blinking
The signal received by channel 3 exceeds the range of inputs Stop: OFF
16#180A
which can be received by the hardware.
The signal received by channel 4 exceeds the range of inputs
16#180B
which can be received by the hardware.
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2.4.2 Troubleshooting Procedure

Description

Procedure

The external voltage is abnormal.

Check whether the external 24 V power supply to the

module is normal.

Hardware failure

Return the module to the factory for repair.

Internal error

The factory correction is abnormal.

Please contact the factory.

The signal received by channel 1 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 1

The signal received by channel 2 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 2.

The signal received by channel 3 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 3.

The signal received by channel 4 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 4.
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MEMO
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3.1 Overview

An analog output module receives four groups of 12-bit digital data from a CPU module. The digital data is

converted into analog signals (voltages or currents).

3.1.1 Characteristics

(1) Amodule is selected according to practical application.

ASO04DA-A: There are four channels. Outputs sent by a channel can be either voltages or currents.

(2) High-speed conversion

A digital signal is converted into an analog signal at a speed of 2ms a channel.

(3) High accuracy

Conversion accuracy: The error is £0.2% of an output voltage, and +0.2% of an output current. (The

ambient temperature is 25°C.)

(4) A module can be set by means of utility software.

HWCONFIG is built-in utility software in ISPSoft. Users can set modes and parameters in HWCONFIG to

complete hardware configuration without spending time writing a program to set registers corresponding to

functions.

3.2 Specifications and Functions

3.2.1 Specifications

®  Electrical specifications

Module name

ASO04DA-A

Number of inputs

4

Analog-to-digital

conversion

Voltage input/Current input

Supply voltage

24 VDC (20.4 VDC~28.8 VDC) (-15%~+20%)

Connector type

Removable terminal block

Conversion time

2ms/channel

Isolation

An analog circuit is isolated from a digital circuit by a digital integrated circuit/an
optocoupler, but the analog channels are not isolated from one another.

Isolation between a digital circuit and a ground: 500 VDC
Isolation between an analog circuit and a ground: 500 VDC
Isolation between an analog circuit and a digital circuit: 500 VDC
Isolation between the 24 VDC and a ground: 500 VDC
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® Functional specifications

Analog-to-digital

conversion

Voltage input

Rated input range

10V ov~10V 5V ovV~5V 1vV-5V

Hardware input range

-10.1v~10.1v | -0.1v~10.1V | -5.05V~5.05V | -0.05V~5.05V | 0.95V~5.05V

Fiducial error (Room

+0.2%
temperature)
Fiducial error (Full

10. 5%
temperature range)
Linearity error (Room

+0.05%
temperature)
Linearity error (Full

+0.05%
temperature range)
Hardware resolution 12 bits

Input impedance

1kQ~2MQ at +10V and 0V~10V

Absolute input range

>500Q at 1V~5V

Analog-to-digital

Current input

conversion
Rated input range 0 mA~20 mA 4 mA~20 mA
Hardware input range -0.2 mA~20.2 mA 3.8 MA~20.2 mA
Fiducial error (Room
+0.2%
temperature)
Fiducial error (Full
+0.5%
temperature range)
Linearity error
(Room temperature)
+0.03%
(Full temperature
range)
Linearity error +0.03%
Hardware resolution 12 bits
Input impedance <550 Q
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3.2.2 Profile

| 95
:1
E I
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.= 1 %@ %J
i i
O g ; i
[ [EI
Oa =
[
ﬂ | 75
unit: mm
Number Name Description
1 Model name Model name of the module

POWER LED indicator

Indicating the status of the power supply
ON: the power is on

OFF: no power

2 ERROR LED indicator

Error status of the module
ON: A serious error occurs in the module.
OFF: The module is normal.

Blinking: A slight error occurs in the module.

Analog to digital

conversion indicator

Indicating the analog to digital conversion status
Blinking: conversion is taking place

OFF: stop conversion

Removable terminal

3 The outputs are connected to loads which will be driven.
block
Arrangement of the

4 Arrangement of the terminals
input/output terminals

5 Termainal block clip Removing the terminal block

6 DIN rail clip

Securing the module onto the DIN rail

7 Module connecting set

Connecting the modules

8 Ground clip

9 Label

Nameplate
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3.2.3 Arrangement of Terminals

ASO04DA-A

]

04DA

24V

D@%@%@%@%@%@%ﬁﬁ

|

() ov
L v
(")
3.2.4 Control Registers
CR# Name Description Defaults
0: integer format
0 Format setup 0
1: floating point format
0: closed
1 Channel 1 mode setup
1: -10V~10V (default)
Channel 2 mode setup 2: 0~10V
2
3:-5~5V
1
Channel 3 mode setup 4: 0~5V
3
5:1~5V
Channel 4 mode setup 6: OMA~20mA
4
7: AmA~20mA
5 Channel 1 offset
6 Channel 2 offset
Setting range: -32768~32767 0
7 Channel 3 offset
8 Channel 4 offset
9 Channel 1 gain Setting range: -32768~32767 1000

3-5




oo

AS Series Module Manual

CR# Name Description Defaults
10 Channel 2 gain
11 Channel 3 gain
12 Channel 4 gain
Retaining an output sent
13
by channel 1
Retaining an output sent 0: when the PLC stops, the vaule of the analog output
14 .
by channel 2 will be reset to 0. o
Retaining an output sent 1: when the PLC stops, the value of the analog output
15
by channel 3 will be retained.
5 Retaining an output sent
1
by channel 4
Refreshing the time for an
17
output sent by channel 1
Refreshing the time for an | Setting range: 10~3200 (100ms~32s); unit: 10ms
18
output sent by channel 2 For a value less than 10, it will be seen as 0. For a value 0
Refreshing the time for an | bigger than 3200, the value will be seen as 3200.
19
output sent by channel 3 When the value is 0, this function is disabled.
20 Refreshing the time for an
output sent by channel 4
21 The minimum scale range
-10
22 for channel 1
23 The minimum scale range
i -10
" for channel 2 The analog input mode of a channel has a
corresponding digital range; that is, an analog range
25 The minimum scale range . .
corresponds to a digital range. For example, if the 10
26 for channel 3 . . :
analog range is -10 V~10 V and the digital range is
27 The minimum scale range | -10.0~10.0, the analog values -10 V~10 V correspond to
-10
28 for channel 4 the digital values -10.0~10.0. If the analog input mode of
29 . a channel is 4mA~20mA, it means the minumium scale
The maximum scale range
range is 4mA and the maximum scale range is 20mA. 10
30 for channel 1
When the format is interger format, the scale range is
31 The maximum scale range | . .
invalid. 10
32 for channel 2
33 The maximum scale range
10
34 for channel 3
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CR# Name Description Defaults

35 The maximum scale range

10
36 for channel 4
0: warning
1: alarm
37 Channel alarm setup bit0: Error occurs in the module power 0

bitl: Error occurs in the module hardware

bit2: Error occurs in calbriation

3.2.5 Functions

Item Function Description

Enabling/Disabling a | 1. Users can enable or disable a channel.

channel 2. If a channel is disabled, the total conversion time is decreased.

2 Calibration Users can calibrate a linear curve.

3 Retaining an output When a module stops running, a signal sent by the module is retained.

Refreshing time for Refreshing the analog output value according to the value of the fixed
4

an output slope
5 Scale range When the format is floating-point numbers, the scale range can be set.

1. Enabling/Disabling a channel

An analog signal is converted into a digital signal at a speed of 2ms a channel. The total conversion time is
2ms X (the number of channels). If a channel is not used, users can disable it to decrease the total

conversion time.
2. Calibration

® To make a curve meet actual needs, users can calibrate the curve by changing an offset and a gain. A
calibration range depends on a range of inputs which can be received by hardware. The formula is as

below.

{(Input x Gain)
o t=
utpu 1000

+ Offset

Example:

The inputs received by a channel are voltages in the range of -10.0 V to +10.0 V. The gain is 1000, and the
offset is 0. The corresponding value for the original signal -10.0 V to +10.0 V is -32000~32000. When using the
offset -100, the calibrated vaule for the original signal -10.0 V to +10.0 V is -31900~32100.

3-7
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Original signals

10V *Signals afterthe calibration

-32000 -31900
1 ‘ 32000 32100
i Digitalvalue (X)

-10V

Voltage (Y)
Analog signal

3. Retaining an output

When a module stops running, a signal sent by the module is retained.

The output is not retained:

Analog signal
3

Output signal

o Time

3. Refreshing time for an output

Users set the refreshing time for an output and the value of the slope (m) will be updated accordingly.

Analog signal

A

W

Maximum output

Minimum output

= Time
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4.

When the analog output signal changes, the value of the analog output will be updated according to the
value set in the slope as the image shown below.

Analogsignal

A

>  Time

Scale range

When the format is floating-point numbers, the scale range can be set. The analog output mode of a
channel has a corresponding digital range. Digital values correspond to analog outputs sent by a module.
For example, if the analog range is -10 V~10 V, the digital range is -10.0~10.0 and the scale HSP is 10.0
and the scal LSP is -10.0. The digital values -10.0~10.0 correspond to the analog values -10 V~10 V as

the example shown below.

Analog value

1V [ frormrmrmrmrm s 1
7
s .
7’ 1
7 .
s 1
7 i
Rated output range < -, g -
7 1
s i
7 .
s 1
s .
e 1
-o0v W | L7 i
O O Digital value
-10.0 N —— —10.0
Scale range

3.2.6 Wiring

Precautions

In order to make the functions of a digital-to-analog module perfect and ensure the reliability of a system at
the same time, external wiring which prevents noise is necessary. Before installing cables, users need to

follow the precautions below.

(1) To prevent a surge and induction, an AC cable and the output signal cables which are connected to

ASO04DA-A must be separate cables.
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(2) A cable must not be installed near a main circuit, a high-voltage cable, or a cable connected to a load
which is not a PLC. Besides, a cable must not be bound to a main circuit, a high-voltage cable, or a
cable connected to a load which is not a PLC. Otherwise, effects that noise, induction, and a surge

have will increase.
(3) Please connect a shielded cable and a hermetically sealed cable with the ground separately.

(4) Terminals with insulation sleeves can not be arranged as a terminal block. It is recommended that the

terminals be covered with insulation tubes.

(5) Please connect 24 to 22 AWG (1 mm) wires to the input/output terminals. The lengths of the plastic
jackets which are removed from the cables used should be in the range of 8 mm to 10 mm. The
specifications for the terminals and the wiring of the terminals are shown below. Only copper leads

which can resist the heat above 60/75°C can be used.

v y
_T__ ‘III _T__
<lmm 8-10mm 24-22AWG
® External wiring
-10V~+10V 4
. - - CHX
o 101 ]
AC motordrive,  Shielded cable* AG 1aG
recorder, SLD -
proportioningvalve
Currentoutput *4
OmA~20$; CHX
- - - = VO4 CH4
104
AG L 4
=AG
SLD
@ ——»+15V
1 oV DC/DC 5
24VDC = AG
Converter =
| 24V 15V

*1.P

*2.If

lease use shielded cables to isolate the analog input signal cable from other power cables.

the ripple in the input voltage results in the noise interference with the wiring, please connect the module

to the capacitor having a capacitance in the range of 0.1 yF to 0.47 uF with a working voltage of 25 V.

*3. Please connect the SLD to FE and the FE and the terminal @ should be connected to earth ground.

*4. Every channel can work with the wiring presented above.
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ASO04DA

3.2.7 LED Indicators

Number Name Description

Operating status of the module
1 RUN LED indicator| ON: The module is running.

OFF: The module stops running.

Error status of the module

ERROR LED ON: A serious error occurs in the module.
? indicator OFF: The module is normal.
Blink: A slight error occurs in the module.
Digital to analog Indicating the digital to analog conversion status
3 conversion Blinking: conversion is taking place
indicator OFF: stop conversion

3.3 HWCONFIG in I1SPSoft
3.3.1 Initial Setting

(1) Start ISPSoft, and then double-click HWCONFIG.
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(2) Selecting a module.

(3) Double-click the module to open the Device Setting page.
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(4) Set the parameters, and then click OK.

Device Setting
_/Options
- ASDADAA CH17CH4 Mode setting
- format
t T Farameter name Walue | Unit Default Iinimum Maximum
-CH1™CH4 Calibration H1 Output mio e [~
- OutPut Setting |CH2 Outout mode sefiing RUVASSVAN J A& H0Y - -
L Alarm settings |CH3 Output mode setting SIS0 100 - =
- CH4 Output mode setting S10VY10Y S0 - =
Default Irmport Export Update
Ok |
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(5) Click Download on the toolbar to download the parameters. (The parameters can not be downloaded

when the CPU module runs.)

3.3.2 Checking the Version of a Module

(1) On the Option menu, click Online Mode.
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(2) Double-click the module to see the Device Setting page. The version of the firmware and that of the
hardware are displayed.

3.3.3 Online Mode

(1) Click Online Mode on the toolbar.
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(2) Right-click the module.

(3) The module status can be shown.

oo

ASO4DA-A
Channel | Value (32bits) |  Data Type

Error code 6143 DECIMAL

CHI Output 0 DECIMAL

CH2 Output 0 DECIMAL

CH3 Output 0 DECIMAL

CH4 Output 0 DECIMAL

3.3.4 ImportingZExporting a Parameter File

(1) After Export is clicked, the parameters will be saved as a CSV file (.csv).

Default

Import |
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(2) Click Import, and then select the CSV file.

Default |

3.3.5 Parameters

(1) The input modes of the channels

Device Setting
7/Opti0ns

B-ASI4DAA format
[ format
CH17CH4 Mode setting Parameter name | Yalue | Unit | Default |
- CH1™CH4 Calibration i format
- DutPut Setting
- Alarm settings

Minimurm | ewirmurm

Integer format Integer format -

Default Import Export Update

OK |
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(2) The CH1~CH4 Mode settings

Device Setting

7/Opti0ns

Bl ASDADAA
- format

CH17CH4 Mode setfting

Parameter narne
CH1 Output mode seti
+|CHZ Output mode setting

| Unit | Default | Minirurm ‘ airmum

100%™+ 10 STVT+10Y - =

ENEREREY

+|CH3 Output mode setting =108+ 10 STOTHT0Y - =
~|CH4 COutput mode setting 104108 S10VTH10Y - =
Default Import Export Update
oK |
(3) The CH1~CH4 calibration settings
Device Setting
7/Opti0ns
B AS14DAA CH17CH4 Calibration
format
H1~CH4 Mode setiing Parameter name Yalue | Unit | Defautt Minirurn Mesdrmum
bration
0 0
larm setings -|CH3 Cal. Offsat (/) 0 0 -32768 32767
+|CH4 Cal. Offset (vimd) i i -32768 32767
CH1 Cal. Gain 1000 1000 -32768 32767
+|CHE Cal. Gain 1000 1000 -32766 32767
+|CH3 Cal. Gain 1000 1000 -32768 32767
~|CHA4 Cal. Gain 1000 1000 -32768 32767
Default Import Export Update

oK |
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(4) The output settings

Device Setting
Options
E-AS04DAA QutPut Setting
- farmat
- CH1™CHA4 Mode sstting Parameter name

CH1™CH4 Calibration CH1 output Hold

Yalue Unit Default Minirum Masdmum

14 CHZ output Hold

: Clear A Clear = =
- Alarm settings CH3 output Haold Clear - Clear = =
CH4 output Hold Clear hd Clear = =
CH1 output Setting time(10ms) 0 0 0 3200
CHE output Setting time(10ms) 0 0 0 3200
CH3 output Setfting time(10ms) 0 0 0 3200
CH4 output Sefting time(10ms) 0 0 0 3200
Default Import Export
OK
(5) The alarm settings
Device Setting
Options
E-AS04DAA Alarm settings
- farmat
- CH1™CHA4 Mode setling Parametar name Yalua Unit Default Winirmum rwdmurm
- CH1™CH4 Calibration

W Alarm

utPut Seffing Hardware etror Alarm Alarm - -
SRS adjustmeant error Alarm Alarm - -
Default Import Export
oK
3.4 Troubleshooting
3.4.1 Error Codes
Error D > ALED | ERROR LED
Description
Code indicator indicator
16#1605 | Hardware failure OFF ON
16#1607 | The external voltage is abnormal. OFF ON
16#1608 | The factory calibration is abnormal. OFF ON
16#1801 | The external voltage is abnormal. OFF Blinking
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Error D> ALED | ERROR LED
Description
Code indicator indicator
16#1802 | Hardware failure OFF Blinking
16#1804 | The factory calibration is abnormal. OFF Blinking
3.4.2 Troubleshooting Procedure
Description Procedure

The external voltage is abnormal.

module is normal.

Check whether the external 24 V power supply to the

Hardware failure

Return the module to the factory for repair.

Internal error

The factory correction is abnormal.

Please contact the factory.
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4.1 Overview

The specifications for an analog input/output module, the operation, and the programming are described in this

chapter. Analog signals (voltages or currents) are received by four channels on an analog input/output module,

and are converted into 16-bit digital signals. Besides, the analog input/output module receives two pieces of

16-bit digital data from a CPU module. The digital data is converted into analog signals (voltages or currents).

The analog signals are sent by two channels on the analog input/output module.

4.1.1 Characteristics

@

@

©)

4

AS06XA-A, an analog input/output module, is used according to practical application.
CH1~CH4: Inputs received by a channel can be either voltages or currents.

CH5~CHS6: Outputs sent by a channel can be either voltages or currents.

High-speed conversion

The conversion speed is 2ms a channel.

High accuracy

Conversion accuracy: The ambient temperature is 25°C.

Input: The error is £0.2% of an input voltage, and +0.2% of an input current.

Output: The error is +0.02% of an output voltage, and +0.2% of an output current.

A module can be set by means of utility software.

HWCONFIG is built-in utility software in ISPSoft. Users can set modes and parameters in HWCONFIG to
complete hardware configuration without spending time writing a program to set registers corresponding

to functions.

4.2 Specifications and Functions

4.2.1 Specifications

® Electrical specifications

Module name ASO6XA-A
Number of analog 4 inputs

inputs/outputs 2 outputs

Analog-to-digital

conversion

Voltage input/Current input/Voltage output/Current output

Supply voltage 24V DC (20.4 V DC~28.8 V DC) (-15%~+20%)
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Module name

ASO6XA-A

Connector type

Removable terminal block

Conversion time

2ms/channel

Isolation

An analog circuit is isolated from a digital circuit by a digital integrated
circuit/an optocoupler, but the analog channels are not isolated from one
another.

Isolation between a digital circuit and the ground: 500 V DC
Isolation between an analog circuit and the ground: 500 V DC
Isolation between an analog circuit and a digital circuit: 500 V DC
Isolation between the 24 VV DC and the ground: 500 V DC

) Functional specificati

ons for the analog-to-digital conversion

Analog-to-digital

conversion

Voltage input

Rated input range

-10 V~=10V 0Vv~10V BV oOvV~5V 1V~-5V

Hardware input range

-10.1 v~10.1V| -0.1 V~10.1 V |-5.05 V~5.05 V|-0.05 V~5.05 V| 0.95 V~5.05 V

Fiducial error (Room

+0.2%
temperature)
Fiducial error (Full

+0.5%
temperature range)
Linearity error (Room

+0.02%
temperature)
Linearity error (Full

+0.06%
temperature range)
Hardware resolution 16 bits
Input impedance 2MQ
Absolute input range +15V

Analog-to-digital

conversion

Current input

Rated input range

+20 mA 0 mA~20 mA 4 mA~20 mA

Hardware input range

-20.2 mA~20.2 mA -0.2 mA~20.2 mA 3.8 mA~20.2 mA

Fiducial error (Room

temperature)

+0.2%

Fiducial error (Full

temperature range)

+0.5%

4-3
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Linearity error (Room

+0.04%
temperature)
Linearity error (Full

+0.10%
temperature range)
Hardware resolution 16 bits
Input impedance 250 Q
Absolute input range +32 mA

[ Functional specifications for the digital-to-analog conversion

Digital-to-analog

Voltage output

conversion
Rated output range 10V ov~10V 5V oOvV~5V 1V~5V
-10.1
Hardware output range -0.1Vv~10.1V|-5.05 V~5.05 V|-0.05 V~5.05V| 0.95V~5.05V
V~10.1V
Fiducial error
+0.2%
(Room temperature)
Fiducial error (Full
+0.5%
temperature range)
Linearity error (Room
+0.05%
temperature)
Linearity error (Full
+0.05%
temperature range)
Hardware resolution 16 bits
Permissible load 1 kQ~2 MQ: £10 Vand 0 V~10 V
impedance =500Q:1V~5V
Digital-to-analog
Current output
conversion
Rated output range 0 mA~20 mA 4 mA~20 mA

Hardware output range

-0.2 mA~20.2 mA

3.8 mA~20.2 mA

Fiducial error (Room

temperature)

+0.2%

Fiducial error (Full

temperature range)

+0.5%

4-4




Chapter 4 Analog Input/Output Module ASO06XA

Linearity error (Room

+0.03%
temperature)
Linearity error (Full
+0.10%
temperature range)
Hardware resolution 12 bits
Permissible load
=550 Q
impedance
4.2.2 Profile
38.2 | 95
[
()SXI\_u @
N
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Unit: mm
Number Name Description
1 Model name Model name of the module

RUN LED indicator

Operating status of the module
ON: The module is running.

OFF: The module stops running.

Error status of the module

ERROR LED ON: A serious error occurs in the module.
2
indicator OFF: The module is normal.
Blink: A slight error occurs in the module.
Indicating the digital to analog conversion status
Digital to analog
Blinking: conversion is taking place
conversion indicator
OFF: stop conversion
Removable terminal| The inputs are connected to transducers.
3

block

The outputs are connected to loads which will be driven.

4-5
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Number Name Description

Arrangement of the

4 input/output Arrangement of the terminals
terminals

5 Clip Removing the terminal block

6 DIN rail clip Securing the module onto the DIN rail
Module connecting | Connecting the modules

! set

8 Ground clip

9 Label Nameplate

4.2.3 Arrangement of Terminals

ASO6XA-A

=y
-

[SeIeIIsesIelo
% %%\EH@\SHE\%HE\

:
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4.2.4 Control Registers

CR# Name Description Defaults
0: integer format
0 Format setup 0
1: floating point format
1 Input channel 1 mode 0: closed
setup 1: -10V~10V (default)
Input channel 2 mode 2: 0~10v
2
setup 3:-5~5Vv
Input channel 3 mode 4:0~5V 1
3
6: OmA~20mA
Input channel 4 mode
4 setup 7: 4AmA~20mA
8: -20mA~20mA
5 Input channel 1 offset
6 Input channel 2 offset
Setting range: -32768~32767 0
7 Input channel 3 offset
8 Input channel 4 offset
9 Input channel 1 gain
10 Input channel 2 gain
Setting range: -32768~32767 1000
11 Input channel 3 gain
12 Input channel 4 gain
Input channel 1 average
13
times
Input channel 2 average
14
times
Setting range: 1~100 10
15 Input channel 3 average
times
16 Input channel 4 average
times
Input channel 1 filter
17
average percentage
Setting range: 0~3, unit: +10% 1
Input channel 2 filter
18
average percentage
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CR#

Name

Description

Defaults

19

Input channel 3 filter

average percentage

20

Input channel 4 filter

average percentage

21

Input channel sampling
cycle

(sampling/integration time)

0:2ms

1:4ms

2 :10ms

3:15ms

4 : 20ms

5:30ms

6 : 40ms

7 . 50ms

8 . 60ms

9 :70ms

10 : 80ms

11 : 90ms

12 : 100ms

22

Input channel alarm setup

0: open channel alarm
1: close channel alarm
bit0: Channel 1
bitl: Channel 2
bit2: Channel 3

bit3: Channel 4

0: warning

1: alarm

bit8: Error occurs in the module power
bit9: Error occurs in the module hardware

bit10: Error occurs in calbriation

23

Output channel 1 mode

setup

24

Output channel 2 mode

setup

0: closed
1: -10V~10V (default)
2: 0~10V

3:-5~5V
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CR# Name Description Defaults
4: 0~5V
5:1~5V
6: OmMA~20mA
7: AMA~20mA
25 Output channel 1 offset
Setting range: -32768~32767 0
26 Output channel 2 offset
27 Output channel 1 gain Setting range: -32768~32767
1000
28 Output channel 2 gain
Retaining an output sent 0: when the PLC stops, the vaule of the analog output
29 by channel 1 will be reset to 0.
Retaining an output sent 1: when the PLC stops, the value of the analog output °
30 by channel 2 will be retained.
3 Refreshing the time for an | Setting range: 10~3200 (100ms~32s); unit: 10ms
' output sent by channel 1 | For a value less than 10, it will be seen as 0. For a value 0
Refreshing the time for an | bigger than 3200, the value will be seen as 3200.
- output sent by channel 2 When the value is 0, this function is disabled.
33 The minimum scale range
34 for input channel 1 10
35 The minimum scale range
36 for input channel 2 10
37 The minimum scale range | The analog input mode of a channel has a corresponding
38 for input channel 3 digital range; that is, an analog range corresponds to a 10
39 The minimum scale range digital range. For example, if the analog range is -10
40 for input channel 4 V~10 V and the digital range is -10.0~10.0, the analog -10
values -10 V~10 V correspond to the digital values
41 The minimum scale range -10.0~10.0. If the analog input mode of a channel is -10
42 for output channel 1 4mA~20mA, it means the minumium scale range is 4mA
43 | The minimum scale range | and the maximum scale range is 20mA. When the format
44 | foroutput channel 2 is interger format, the scale range is invalid. 10
45 The maximum scale range
46 for input channel 1 10
47 The maximum scale range
48 for input channel 2 10
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for channel 4

CR# Name Description Defaults
49 The maximum scale range
50 for input channel 3 10
51 The maximum scale range
52 for input channel 4 10
53 The maximum scale range
54 for output channel 1 10
55 The maximum scale range
56 for output channel 2 10
Instructions for peak values
16#0101: record the peark value again for channel 1
16#0102: record the peark value again for channel 2
16#0104: record the peark value again for channel 3
16#0108: record the peark value again for channel 4
16#010F: record the peark value again for channel 1~4
16#0201: enable to record for channel 1
16#0202: enable to record for channel 2
201 Instruction set 16#0204: enable to record for channel 3 0
16#0208: enable to record for channel 4
16#020F: enable to record for channels 1~4
16#0211.: disable to record for channel 1
16#0212: disable to record for channel 2
16#0214: disable to record for channel 3
16#0218: disable to record for channel 4
16#021F: disable to record for channel 1~4
16#0502: restore to its default settings
The maximum peak value
210 -
for channel 1
The maximum peak value
211 -
for channel 2 Interger format; the maximum peak value for analog
The maximum peak value | inputs
212 -
for channel 3
013 The maximum peak value )
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CR# Name Description Defaults
The minimum peak value
214 0
for channel 1
The minimum peak value
215 0
for channel 2 Interger format; the minimum peak value for analog
The minimum peak value inputs
216 0
for channel 3
The minimum peak value
217 0
for channel 4
The time to record for
222 1
chanel 1
The time to record for ] ]
223 Unit: 10ms, setting range 1~100 1
chanel 2
Setting the time to record the digital value for the
The time to record for
224 channels 1
chanel 3
The time to record for
225 1
chanel 4
The number of records for
240 0
channel 1
The number of records for
241 0
channel 2
Range: 0~500, display the current records
The number of records for
242 0
channel 3
The number of records for
243 0
channel 4
4000~
Records for channel 1 500 records for channel 1 --
4499
4500~ | Records for channel 2 500 records for channel 2
4999
5000~ | Records for channel 3 500 records for channel 3
5499
5500~ | Records for channel 4 500 records for channel 4
5999

4-11
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4.2.5 Functions

HWCONFIG, built-in utility software in ISPSoft, can be used to set a module. Users can set modes

and parameters by means of HWCONFIG.

® Analog input

Item Function Description

Enabling/Disabling a | 1. Users can enable or disable a channel.

1
channel 2. If a channel is disabled, the total conversion time is decreased.
2 Calibration Users can calibrate a linear curve.
3 Average Conversion values are averaged and filtered.
Disconnection Only if the analog rang is 4 mA~20 mA or 1 V~5 V does the
4
detection disconnection detection function.
If an input signal exceeds a range of inputs which can be received by
Channel detec and
5 hardware, the module will give an alarm or a warning. This function can

alarm
be disabled.

The limit detections
6 Saving the maximum/minimum values for channles
for channels

Records for _
7 Saving the analog curves for channels
channales

8 Scale range When the format is floating-point numbers, the scale range can be set.

1. Enabling/Disabling a channel

An analog signal is converted into a digital signal at a speed of 2ms a channel. The total conversion time is
2ms X (the number of channels). If a channel is not used, users can disable it to decrease the total

conversion time.
2. Calibration

® To make a curve meet actual needs, users can calibrate the curve by changing an offset and a gain. A
calibration range depends on a range of inputs which can be received by hardware. The formula is as

below.

(Input x Gain)
Output = 1000

+ Offset
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Example:

The inputs received by a channel are voltages in the range of -10.0 V to +10.0 V. The gain is 1000, and the
offset is 0. The corresponding value for the original signal -10.0 V to +10.0 V is -32000~32000. When using the
offset -100, the calibrated vaule for the original signal -10.0 V to +10.0 V is -31900~32100.When the input

voltage is 0 V, the digital value will be -100. When the input voltage is 10.0 V, the digital value is 32100.

Gain = 1000, Offset = -100

Signals after the calibration

, Original signals
(X2, Y2)
~ 1 (10V, 32100)

-10V
T 10V voltage (X)
! (X1, Y1) Input analog value
: (0V, 100)
] -10
(Y)

Digital value

3. Average

The average value can be set in the range of 1~100. It is a steady value obtained from the sum of the read
values. However, due to unavoidable external factors, the read values may be an acute pulse, resulting in
fierce changes in the average value. The filtering function thus exclude the read value that is an acute
pulse from the sum-up and equalization, so the average value obtained will not be affected by the acute
read value. The filter persontage is set in the range of 0~3, and the unit is 10%. Setting 0 in the filter range,
the system will sum up all the read values and equalize to obtain the average value; setting 1 in the filter
range, the system will exclue the 10% of the maximum and minimum value and then equalize to obtain the

average value.

Quantity
>

Range for filter percentage

Present measured value

4-13
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4., Disconnection detection

Only if the analog rang is 4 mA~20 mA or 1 V~5 V does the disconnection detection function. If a module
which can receive inputs ranging from 4 mA to 20 mA or from1 V to 5V is disconnected, an input signal will
exceed the range of inputs which can be received by the hardware, and the module will give an alarm or a

warning.
5. Channel detection

If an input signal exceeds a range of inputs which can be received by hardware, an error message appears.
This function can be disabled and then the module will not send an alarm or warning when the input signal

exceeding the range of inputs.
6. The limit detections for channels

Saving the maximum/minimum values for channles and users can know the peak to peak value from the

maximum/minimum values

Value of the channel

A

Maximum value

Minimum value

P Time

7. Records for channels

Record the input value of the cyclic sampling for each channel, up to 500 pieces can be recorded and

the recording time is 10ms.

Value ofthe channel

A

500 records of data

P Time
Instruction for recording Recording ends

4-14



Chapter 4 Analog Input/Output Module ASO06XA

8. Scalerange

When the format is floating-point numbers, the scale range can be set. The analog output mode of a

channel has a corresponding digital range. Digital values correspond to analog outputs sent by a module.

For example, if the analog range is -10 V~10 V, the digital range is -10.0~10.0 and the scale HSP is 10.0
and the scal LSP is -10.0. The digital values -10.0~10.0 correspond to the analog values -10 V~10 V as

the example shown below.

Analog value

10V [ frormrmmrmmm e >t
7
-, .
7’ 1
7 .
e 1
7 i
Rated output range < ,’ -
7 1
s i
’ .
s 1
7’ .
’ 1
-ov V| L7 i
Cr O Digital value
-10.0 M —— —10.0
Scale range

® Analog output

Item Function Description

Enabling/Disabling a | 1. Users can enable or disable a channel.

! channel 2. If a channel is disabled, the total conversion time is decreased.

2 Calibration Users can calibrate a linear curve.

3 Retaining an output When a module stops running, a signal sent by the module is retained.
Refreshing time for Refreshing the analog output value according to the value of the fixed

4 an output slope

5 Scale range When the format is floating-point numbers, the scale range can be set.

1. Enabling/Disabling a channel

An analog signal is converted into a digital signal at a speed of 2ms a channel. The total conversion time is
2ms X (the number of channels). If a channel is not used, users can disable it to decrease the total

conversion time.

2. Calibration

® To make a curve meet actual needs, users can calibrate the curve by changing an offset and a gain. A
calibration range depends on a range of inputs which can be received by hardware. The formula is as

below.

4-15
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(Input x Gain)
1000

Output = + Offset

Example:

The inputs received by a channel are voltages in the range of -10.0 V to +10.0 V. The gain is 1000, and the
offset is 0. The corresponding value for the original signal -10.0 V to +10.0 V is -32000~32000. When using the
offset 200 and the gain 1000, the calibrated vaule for the original signal -10.0 V to +10.0 V is -31800~32200.

Original signals
10V rrmmmmmmmmmm s * "*Signals afterthe calibration

-32000 -31800

32000 32200
Digitalvalue (X)

-10V

Voltage (Y)
Analog signal

3. Retaining an output

When a module stops running, a signal sent by the module is retained.

The output is not retained:

Analog signal
A

Output signal

S e | 1111€
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3. Refreshing time for an output

Users set the refreshing time for an output and the value of the slope (m) will be updated accordingly.
Analog signal

A

Maximum output

W

Minimum output

= Time

When the analog output signal changes, the value of the analog output will be updated according to the
value set in the slope as the image shown below.

Analogsignal

A

P>  Time

*The output conversion time and the input channel sampling cycle are the same.

4. Scalerange

When the format is floating-point numbers, the scale range can be set. The analog output mode of a
channel has a corresponding digital range. Digital values correspond to analog outputs sent by a module.
For example, if the analog range is -10 V~10 V, the digital range is -10.0~10.0 and the scale HSP is 10.0

and the scal LSP is -10.0. The digital values -10.0~10.0 correspond to the analog values -10 V~10 V as

the example shown below.
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Analog value

1V [ frermrmmmrmmm s 1
7
s .
7’ 1
7 .
e 1
7 i
Rated output range < -, g -
7 1
s i
7’ .
s 1
-, .
’ 1
10V \ ; e i
O Digital value
-10.0 “— —— —'10.0
Scale range

4.2.6 Wiring

Precautions

In order to make the functions of an analog-to-digital module perfect and ensure the reliability of a system
at the same time, external wiring which prevents noise is necessary. Before installing cables, users need

to follow the precautions below.

(1) To prevent a surge and induction, an AC cable and input signal cables which are connected to

ASO06XA-A must be separate cables.

(2) A cable must not be installed near a main circuit, a high-voltage cable, or a cable connected to a load
which is not a PLC. Besides, a cable must not be bound to a main circuit, a high-voltage cable, or a
cable connected to a load which is not a PLC. Otherwise, effects that noise, induction, and a surge

have will increase.
(3) Please connect a shielded cable and a hermetically sealed cable with the ground separately.

(4) Terminals with insulation sleeves can not be arranged as a terminal block. It is recommended that the

terminals be covered with insulation tubes.

(5) Please use single-core cables or twin-core cables in a diameter of 24 AWG~22 AWG and with less
than 1mm pin-typed connectors. Only use copper conducting wires with a temperature of 60/75°C.
a4 :- a4
T T
<1lmm 8-10mm 24-22AWG

(6) Two-wire connection/Three-wire connection/Four-wire connection:

®  Two-wire connection/Three-wire connection (Passive transducer): A transducer and an analog

input module are connected to a power circuit collectively.

®  Four-wire connection (Active transducer): A transducer uses an independent power supply. It is

not connected to the power circuit which is connected to an analog input module.
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® External wiring

(1) ASO6XA-A

. . AG
4-wire: voltage input *8 =
H *
10V~+10V Shielded cable *1 CHX- ™
+ -t - Vi+ —
e 11+ 250Q CH1
ov - ! 1 M
VI1- e 1 T
1
. ) *8 LhAc
4-wire: currentinput Shielded cable *1 CHX-1 g
- - ielded cable 1M
20 mA~+20mA Vor M

25000
+24V + 2+ 4‘:'_1 CH2
. M
ov Vi2- —
1

2-wire: current input

4mA~+20mA
*8 Ly

+24v - Shield_ec_iialﬂe*l CHX-I tg
E’ ﬂ \ *2 ver 2500) % CH3
u 13+ -
ov

// VS [ am

Es %6 —
= S
| FE |

(> |

3-wire: voltage input
-10V~-+10V Shielded cable *1

CHX-l

*8 L AG
+2 4V + ﬂ \ 1M
> Va4 +

o\/T \U___ _/ s 250 Q CHa

1M
T P Vi4- . (—
r 5
| FE
3-wire: currentinput
. *8
-20mA~+20mA * L AG
Shleld_eiic_al'ile 1 CHXA =
24— N ﬂ \ o (] Vir M
ov - -—- - iM
1! Vii-
I %6 (
[
| FE |
AC motor drive, ¥
recorder, Voltage o utput .5
ioni -10V~+10V
proportioningvalve Veriove CHX-O
j 101 *‘
Shielded cable *4 [*6 G Tac
- ] =
| FE
AC motordrive, 8
recorder, Currentoutput CHX-0
proportioningvalve Omffoﬂﬁi vO2 < o CH6
102 ‘ <,J
o AG Lac
Shielded cable *4 *91 |
FE
L= 7LD 3 +15V
+
2avoc £ | il perpe 1
= LAG
24V Converter =
T I .15V

*1. Please use shielded cables to isolate the analog input signal cable from other power cables.

*2. If the module is connected to a current signal, the terminals VVn and In+ (n=1~4) must be short-circuited.

*3. If the ripple in the input voltage results in the noise interference with the wiring, please connect the module

to the capacitor having a capacitance in the range of 0.1 yF to 0.47 yF with a working voltage of 25 V.

4-19



N

AS Series Module Manual

*4. Please connect the shielded cable to the terminal FE.

*5. If the ripple voltage of the input terminal of the load connected is large, and results in interference with the
wiring, please connect the module to the capacitor having a capacitance in the range of 0.1 yF to 0.47 pF

with a working voltage of 25 V.
*6. Please connect the shielded cable to the terminal FE and to the ground terminal.

*7. Please connect the terminal @ to the ground terminal.

*8. The wording “CHX-I" indicates that the 5 wiring methods listed above can be used for every input channel.
The wording “CHX-O" indicates that the 2 wiring methods listed above can be used ofr every output

channel.

4.2.7 LED Indicators

Number Name Description

Operating status of the module
1 RUN LED indicator| ON: The module is running.

OFF: The module stops running.

Error status of the module

ERROR LED ON: A serious error occurs in the module.
? indicator OFF: The module is normal.
Blink: A slight error occurs in the module.
Digital to analog Indicating the digital to analog conversion status
3 conversion Blinking: conversion is taking place
indicator OFF: stop conversion
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4.3 HWCONFIG in ISPSoft
4.3.1 Initial Setting

(1) Start ISPSoft, and then double-click HWCONFIG.

(2) Selecting a module.

4-21
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(3) Double-click the module to open the Device Setting page.
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(4) Set the parameters, and then click OK.

Device Setting

Options

- ASDERA-A
- farmat

Input CH17CH4 Mode setting

Parameter narme

- Input CH1™CH4 Calibrati Input CH1 mod

Yalue Unit

Default Minirurm

Meaxirmum
g ﬂ
~ Input average filter Input CH2 mode setting A0V w S0V - -
"":ﬂPUtng“”lgE;‘mE ,  lmputCH3mods seting A0y v A0V - -
- Input Channel Detect an . T e _ _
- Outut CH1~CHZ Made s Input CH4 mode setting 100%™ 410 - 100%™ 41 0%
- Dutput CH1™CH2 Calibrar
- DutPut Setting
4 3
Detault Import Export

OK[

(5) Click Download on the toolbar to download the parameters. (The parameters can not be downloaded
when the CPU module runs.)
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4.3.2 Checking the Version of a Module

(1) On the Option menu, click Online Mode.

(2) Double-click the module to see the Device Setting page. The version of the firmware and that of the

hardware are displayed.
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4.3.3 Online Mode

(1) Click Online Mode on the toolbar.

(2) Right-click the module.

(3) The module status can be shown.

ASDBXA-A (=23
Channel | Value (32bits) | Data Type
Error code 6145 DECIMAL
CHI Input 0 DECIMAL
CH2 Input 0 DECIMAL
CH3 Input 0 DECIMAL
CH4 Input 0 DECIMAL
CHI Output 0 DECIMAL
CH2 Output 0 DECIMAL

4-25
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4.3.4 ImportingZExporting a Parameter File

(1) After Export is clicked, the parameters will be saved as a CSV file (.csv).

Default Impaort

N

(2) Click Import, and then select the CSV file.

Default
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4.3.5 Parameters

(1) The input modes of the channels

Device Setting

7/Opti0ns

B ASOEAA

R iormat

Input CH1™CH4 Mode ser
Input CH1~CH4 Calibratic
Input average filter

Input sampling time

Input Channel Detect and
Cutput CH1~CHZ Mode s
- Dutput CH1™CHE Calibras
- DutPut Setting

2]

Import |

Kl —

Default |

format

Parameter name |

Export Update

Default | Minirmurm | Meximurm

OK

(2) Input CH1~CH4 Mode settings

Device Setting

7/Opti0ns

B ASOEAA

- farmat
put CH

Input CH1~CH4 Calibratic

Input average filter

Input sampling time

Input Channel Detect and

Cutput CH1~CHZ Mode s

- Dutput CH1™CHE Calibras

- DutPut Setting

Default Import

Input CH17CH4 Mode setting

Parameter name |

out CH1 me

Default | Minirmurm | Meximurm

Input CHZ mode setting SIVTI0Y 1010V - =
Input CH3 mode setting S0 HI0Y 10 +10Y - =
Input CHA mode setting SIS0 S0V H0Y - =

Export Update

OK
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(3) Input CH1~CH4 calibration

Device Setting

7/Opti0ns

=13
atic

hput sverage filker
nput sampling time

nput Channel Detect and
Cutput CH1™CHE Mode s
Cutput CH1™CH2 Calibrar
OutPut Setting

Default Import

Input CH17CH4 Calibration

Parameter narne

nA)

Yalue |

Unit |

Default

Minirmurm

bairmum

Input CHZ Cal. Offset (v/ma) i} -32768 32767
Input CH3 Cal. Offsat (vmd) i 0 -32768 32767
Input CHA Cal. Offset (vimd) i i} -32768 32767
Input CH1 Cal. Gain 1000 1000 -32768 32767
Input CH2 Cal. Gain 1000 1000 -32768 32767
~Input CH3 Cal. Gain 1000 1000 -32768 32767
Input CH4 Cal. Gain 1000 1000 -32768 32767

Export Update

oK |

(4) Input average filter

Device Setting

7/Opti0ns

nput CH17CH4 Mode ser
nput CH1~CH4 Calibratic
ter

nput sampling time

nput Channel Detect and
Cutput CH1™CHE Mode s
Cutput CH1™CH2 Calibrar

s OutPut Setting

Default Import

Input average filter

Parameter narne

Walue

Unit |

Default

Minirmurm

‘ bairmum

1

Input CHZ awverage times 10 10 1 100

Input CH3 average times 10 10 1 100

Input CHY average times 10 10 1 100

Input CH1 filter Proportion 10% hd 10% = =

Input CHE filter Froportion 102 hd 102 = =
Input CH3 filter Proportion 10% hd 10% = =
Input CH4 filter Froportion 10% | 10% = =

Export Update

oK |
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(5) Input sampling time

Device Setting
7/Opti0ns

B ASIERAA Input sampling time
- farmat
- Input CH1™~CH4 Mode se Parameter narme
- Input CH1*CH4 Calibratic i
- Input average filtker

‘Yalue | Unit Default | Minimum | Maximum

pling time

- Dutput CH1™CHZ Mode s
- Dutput CH1™CH2 Calibrar
- DutPut Setting

Detault Import Export Update

oK |

(6) Input channel detect and alarm settings

Device Setting
7/Opti0ns
B ASIERAA Input Channel Detect and Alarm settings
- format - F .
- Input CH1~CH4 Made se Parameter name | YWalue | Unit | Default | Minirurm ‘ Meaxirmum
- Input CH1*CH4 Calibratic L] e
- Input average filter Input CHZ owerrage Detect [] Disahle || Disahle - -
~ Input sampling time Input CH3 overrage Detect [] Digshle | | Disable - =
Input CH4 overrage Detect || Disahle | | Disable - -
- Outout CHI™CH? Calibra: External power supply error [ Alarm [ | Alarm - =
- OutPut Setting Hardware eror [] Alarm [ | Alarm - =
1 adjustment error [ Alarm [ | Alarm - -
Detault Import Export Update

oK |
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(7) Output CH1~CH2 mode settings

Device Setting

7/Opti0ns

nput CH17CH4 Mode ser

nput CH1~CH4 Calibratic

hput sverage filker

nput sampling time

nput Channel Detect and
CHI1 5

Cutput CH1™CH2 Calibrar

OutPut Setting

Default Import

Qutput CH17CH2 Mode sefting

Parameter narne
sput CH1 mode i
- Output CHE mode setting

Unit |

Default

S10% ™+ 10

| Minirmurm

‘ bairmum

Export Update

oK |

(8) Output CH1~2 calibration

Device Setting

7/Opti0ns

B ASOEAA

- farmat
- Input CH1™CH4 Mode se
- Input CH1™CH4 Calibratic
- Input average filter
- Input sampling time
- Input Channel Detect and
utput CH1~CHZ Mode s

ara)

L QutPut Setting

Default Import

Output CH17CH2 Calibration

Parareter name

| Output CHZ Cal. Offset (v/ima)

Unit

Default

Minimurm

Gyl

“Output CH1 Cal. Gain

-32768

32767

| Dutput CHZ Cal. Gain

-32768

32787

Export Update

OK |
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(9) Output Setting

Device Setting
Options

Detault

- ASDERA-A
- farmat
- Input CH1~CH4 Mode ser
- Input CH1*CH4 Calibratic

OutPut Setting

Parameter name Yalue Unit Default

Output CH1 output Hold

- Input average filter Dutaut CHZ autput Hald Clear - Clear
"":”P“‘ (S;mp“”lggme . OutputCHI Seting time(i Ome) 0 0
- Input Channel Detect an "
- Outut CH1~CHZ Made s Output CHZ Setting time(1 0ms) 0 0
- Dutput CH1™~CH2 Calibrar
= DutPut Setting
Import Export

Minirurm

oK

airmurm

4.4 Troubleshooting

4.4.1 Error Codes

which can be received by the hardware.

Error A< DLED | ERROR LED
Description
Code indicator indicator
16#1605 | Hardware failure OFF ON
16#1607 | The external voltage is abnormal. OFF ON
16#1608 | The factory calibration is abnormal. OFF ON
16#1801 | The external voltage is abnormal. OFF Blinking
16#1802 | Hardware failure OFF Blinking
16#1804 | The factory calibration is abnormal. OFF Blinking
The signal received by channel 1 exceeds the range of inputs
16#1808
which can be received by the hardware.
The signal received by channel 2 exceeds the range of inputs
16#1809
which can be received by the hardware. Run: blinking
Blinking
The signal received by channel 3 exceeds the range of inputs Stop: OFF
16#180A
which can be received by the hardware.
The signal received by channel 4 exceeds the range of inputs
16#180B
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4.4.2 Troubleshooting Procedure

Description

Procedure

The external voltage is abnormal.

Check whether the external 24 V power supply to the

module is normal.

Hardware failure

Return the module to the factory for repair.

Internal error

The factory correction is abnormal.

Please contact the factory.

The signal received by channel 1 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 1

The signal received by channel 2 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 2.

The signal received by channel 3 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 3.

The signal received by channel 4 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 4.
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5.1 Overview

5.1.1 Characteristics

The specifications for a temperature measurement module, the operation, and the programming are described

in this section. ASO4RTD is a temperature measurement module. It converts the temperatures received from its

four thermocouples into digital signals. Users can select the degree Celsius or the degree Fahrenheit as a unit

of measurement for temperature.

5.1.2 Characteristics

@

@

©)

4

®)

6)

A sensor is selected according to practical application.

Pt100/Ni100/Pt1000/Ni1000/JPt100/LG-Ni1000/Cu50/Cu100/0~3000/0~3000Q sensor

High-speed conversion

Two-wire/Three-wire configuration: 200 ms/channel

High accuracy

Conversion accuracy: The error is £0.1% of an input. (The ambient temperature is 25+5°C.)

Disconnection detection

When a sensor is disconnected, ASO4RTD gives an alarm or a warning.

PID control

An object can be maintained at a desired temperature through a PID control action.

A module can be set by means of utility software.

HWCONFIG is built-in utility software in ISPSoft. Users can set modes and parameters in HWCONFIG to
complete hardware configuration without spending time writing a program to set registers corresponding to

functions.
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5.2 Specifications and Functions

5.2.1 Specifications

o Electrical specifications

Number of analog

inputs

Applicable sensor

2-WIRE & 3-WIRE Pt100/Ni100/Pt1000/Ni1000/
JPt100/LG-Ni1000/Cu50/Cu100/0~3000/0~3000Q

Pt100 : DIN 43760-1980 JIS C1604-1989 ; 100Q 3850 PPM/°C
Pt1000 : DIN EN60751 ; 1 kQ 3850 PPM/°C

Ni100/Ni1000 : DIN 43760

JPt100 : JIS C1604-1989

LG-Ni1000

Cu50/Cul00

Supply voltage

24V DC (20.4 V DC~28.8 V DC) (-15%~+20%)

Connector type

Removable terminal block

Overall accuracy

25°C/77°F: The error allowed is +0.1% of

full scale.
Pt100/Ni100/Pt1000/Ni1000/JPt100
-20~60°C/-4~140°F: The error allowed is

+0.5% of full scale.

25°C/77°F: The error allowed is +0.1% of

LG-Ni1000

full scale.

25°C/77°F: The error allowed is +4% of
Cu50

full scale.

25°C/77°F: The error allowed is +2% of
Culo0

full scale.

Conversion time

Two-wire/Three-wire configuration: 200 ms/channel

Isolation

An analog circuit is isolated from a digital circuit by a digital integrated circuit/an
optocoupler, and the analog channels are isolated from one another by

optocouplers.
Isolation between a digital circuit and the ground: 500 V DC
Isolation between an analog circuit and the ground: 500 V DC

Isolation between an analog circuit and the digital circuit: 500 V DC

Isolation between the 24 V DC and the ground: 500 V DC
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) Functional specifications

Analog-to-digital Input
Centigrade (°C) Fahrenheit (°F)
conversion impedance

Pt100 : -292°F~1,472°F
Pt100 : -180°C~800°C Ni100 : -112°F~338°F
Ni100 : -80°C~170°C

Pt1000 : -292°F~1,472°F
Pt1000 : -180°C~800°C

1000 - -80°C-170° Ni1000 : -112°F~338°F -

Rated input range | NNi1000 : -80°C~170°C 0~300Q
JPt100 : -180°C~500°C JPt100 : -112°F~338°F 0~3000Q
LG-Ni100 : -50°C~180°C LG-Ni100 : -58°F~356°F

Cu50 : -50°C~150°C

Cu100 : -50°C~150°C CuS0 - -58°F~302°F

Cul00 : -58°F~302°F

Average function Range: 1~100

Self-diagnosis Disconnection detection

5.2.2 Profile

95
:‘
]
= P
:]] = E_ =
1 % Eim
[ E,
[ :]]m (o] |§Am R
u ;]]g [ee] Eim
1|1 )lf_(m
; % %J“
] (sl
[ E_
i
75
Unit: mm
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED indicator | ON: The module is running.
OFF: The module stops running.
2 Error status of the module
ERROR LED ON: A serious error occurs in the module.
indicator OFF: The module is normal.
Blink: A slight error occurs in the module.
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Number Name Description
Indicating the digital to analog conversion status
Digital to analog
Blinking: conversion is taking place
conversion indicator
OFF: stop conversion
Removable terminal| The inputs are connected to transducers.
3
block The outputs are connected to loads which will be driven.
Arrangement of the
4 input/output Arrangement of the terminals
terminals
5 Clip Removing the terminal block
6 DIN rail clip Securing the module onto the DIN rail
Module connecting | Connecting the modules
7
set
8 Ground clip

5.2.3 Arrangement of Terminals

ASO4RTD

]

04RTD

fad

(B S
%@%ﬁ%ﬁ%’%ﬁﬁ%@

&
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5.2.4 Control Registers

CR# Name Description Defaults
0: integer format
0 Format setup 0
1: floating point format
0: closed
1 Channel 1 mode setup
1 : 0~300Q (default)
2 : 0~3000Q
2 Channel 2 mode setup
3 : Pt100
4 : JPt100
3
Channel 3 mode setup 5 - Pt1000 1
6 : Ni100
7 : Ni1000
4 Channel 4 mode setup 8 : LG-Ni1000
9 : Cu50
10 : Cul00
5 Channel 1 offset
6 Channel 2 offset
Setting range: -32768~32767 0
7 Channel 3 offset
8 Channel 4 offset
9 Channel 1 gain
10 Channel 2 gain
Setting range: -32768~32767 1000
11 Cannel 3 gain
12 Cannel 4 gain
13 Channel 1 average times
14 Channel 2 average times
Setting range: 1~100 10
15 Channel 3 average times
16 Channel 4 average times
17 Channel 1 filter average percentage
18 Channel 2 filter average percentage
19 | Channel 3 filter average percentage Setting range: 0~3, unit: £10% 1
20 Channel 4 filter average percentage
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CR#

Name

Description

Defaults

21

Units of temperature

0: Fahrenheit

1: Celsius

22

Channel alarm setup

0: open channel alarm
1: close channel alarm
bit0: Channel 1
bitl: Channel 2
bit2: Channel 3

bit3: Channel 4

0: warning

1: alarm

bit8: Error occurs in the module power
bit9: Error occurs in the module hardware

bit10: Error occurs in calbriation

201

Instruction set

16#0101: record the peark value again for

channel 1

16#0102: record the peark value again for

channel 2

16#0104: record the peark value again for

channel 3

16#0108: record the peark value again for

channel 4

16#010F: record the peark value again for

channel 1~4

16#0201: enable to record for channel 1
16#0202: enable to record for channel 2
16#0204: enable to record for channel 3
16#0208: enable to record for channel 4
16#020F: enable to record for channels 1~4
16#0211.: disable to record for channel 1
16#0212: disable to record for channel 2
16#0214: disable to record for channel 3

16#0218: disable to record for channel 4
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CR# Name Description Defaults
16#021F: disable to record for channel 1~4
16#0502: restore to its default settings
210 The maximum peak value for channel 1 -
211 The maximum peak value for channel 2 | Interger format; the maximum peak value -
212 | The maximum peak value for channel 3 | for analog inputs -
213 The maximum peak value for channel 4 -
214 The minimum peak value for channel 1 -
215 | The minimum peak value for channel 2 | Interger format; the minimum peak value for -
216 The minimum peak value for channel 3 analog inputs -
217 The minimum peak value for channel 4 -
222 The time to record for chanel 1 1
Unit: 10ms, setting range 1~100
223 The time to record for chanel 2 1
Setting the time to record the digital value
224 The time to record for chanel 3 1
for the channels
225 The time to record for chanel 4 1
240 The number of records for channel 1 0
241 The number of records for channel 2 0
Range: 0~500, display the current records
242 The number of records for channel 3 0
243 The number of records for channel 4 0
4000~
Records for channel 1 500 records for channel 1 --
4499
4500~
Records for channel 2 500 records for channel 2 --
4999
5000~
Records for channel 3 500 records for channel 3 --
5499
5500~
Records for channel 4 500 records for channel 4 --
5999
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5.2.5 Functions

HWCONFIG, built-in utility software in ISPSoft, can be used to set a module. Users can set modes and

parameters by means of HWCONFIG.

° Analog input

(o]

Item Function Description
Enabling/Disabling a | 1. Users can enable or disable a channel.
1
channel 2. If a channel is disabled, the total conversion time is decreased.
2 Units of temperature | Users can select the unitof temperature, Fahrenheit or Celsius.
3 Calibration Users can calibrate a linear curve.
4 Average Conversion values are averaged and filtered.
Disconnection If the channel is open, the module can detect if it is disconnected. If the
5
detection input is open-circuited, the module will give an alarm or a warning.
If an input signal exceeds a range of inputs which can be received by
Channel detec and
6 hardware, the module will give an alarm or a warning. This function can
alarm
be disabled.
The limit detections
7 Saving the maximum/minimum values for channles
for channels
Records for
8 Saving the analog curves for channels
channales
9 PID algorithm PID control modes

1. Enabling/Disabling a channel

An analog signal is converted into a digital signal at a speed of 200ms a channel. If a channel is not used,

users can disable it to decrease the total conversion time.

2. Units of temperature

Users can select unit of temperature, Fahrenheit or Celsius according to their needs.

3. Calibration

® To make a curve meet actual needs, users can calibrate the curve by changing an offset and a gain. A

calibration range depends on a range of inputs which can be received by hardware. The formula is as

below.
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(Input x Gain)
1000

Output = + O0ffset

Example:

The gain is 1000, and the offset is 0. The corresponding value for the original signal 0°C to +100°C is 0~1000.
When using the offset 100, the calibrated vaule for the original signal 0°C to +100°C is 100~1100.

Gain = 1000, Offset =0

Original signals
~*~~_* Signals after the calibration
[

100°C

-32000 o |
0| 100 1000 1100
Digital value (X)

Input analog value (Y)

4. Average

The average value can be set in the range of 1~100. It is a steady value obtained from the sum of the read
values. However, due to unavoidable external factors, the read values may be an acute pulse, resulting in
fierce changes in the average value. The filtering function thus exclude the read value that is an acute
pulse from the sum-up and equalization, so the average value obtained will not be affected by the acute
read value. The filter persontage is set in the range of 0~3, and the unit is 10%. Setting 0 in the filter range,
the system will sum up all the read values and equalize to obtain the average value; setting 1 in the filter
range, the system will exclue the 10% of the maximum and minimum value and then equalize to obtain the

average value.

Quantity
>

Range for filter percentage

v

Present measured value
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5. Disconnection detection

If the channel is open, the module can detect if it is disconnected. If the input is open-circuited, the module

will give an alarm or a warning.
6. Channel detection

If an input signal exceeds a range of inputs which can be received by hardware, an error message appears.
This function can be disabled and then the module will not send an alarm or warning when the input signal

exceeding the range of inputs.
7. The limit detections for channels

Saving the maximum/minimum values for channles and users can know the peak to peak value from the

maximum/minimum values

Value ofthe channel

A

Maximum value

Minimum value

P Time
8. Records for channels

Record the input value of the cyclic sampling for each channel, up to 500 pieces can be recorded and the

recording time is 10ms.

Value ofthe channel

A

500 records of data

A
\/

P> Time
Instruction for recording Recording ends

9. PID control

When the PV is in the range of ERR_DBW, the PLC will run the PID operation according to the E value.

When the PV is over the SV, the cross status will be established and the E value will be seen as 0 while
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running the PID operation until the PV goes over the range of ERR_DBW. If PID_DE is True, the PLC will
run the derivative of PV. When the cross status is established, the Delta PV will be seen as 0 while
running the derivative of PID operation. As the example shown below, the PLC will run the PID operation

in the section A and will see the values of E and Delta PV as 0 while running the PID operation.

PV Zero Cross Point
Trend Chart / \
SV+ERR_DBW
v\\/\ \V )
SV-ERR_DBW
A B A B A
PID formula:

1. When the PID_MODE is set to 0, the mode is set to auto:

® Independent Formula & Derivative of E ( PID_EQ=False & PID_DE=False )
1

; dE
CV=KE+K; /Edr+KdE+B!AS
0
E=5V-PV or E=PV-5V

® Independent Formula & Derivative of PV ( PID_EQ=False & PID_DE=Ture )

I
' dPV
CV=K,E+K; /Edr—h’d + BIAS
0
E=SV-PV
ar
r
' dPV
CV=K,E +K, /Edr +Ka—— +BIAS

0

E=PV-5V
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® Dependent Formula & Derivative of E ( PID_EQ=True & PID_DE=False )

s + BIAS

I
L dE
£+—/£.:fr+:r1,—
T;. dt

il
E=SV-PV or E=PV-5§V

® Dependent Formula & Derivative of PV ( PID_EQ=True & PID_DE=True )

I
CV=K.|E+ Ti/ Edt — T, “FP:'I} + BIAS
Q
E=SV—PV
aF
.I" 2
CcV =K. £+% /E.:H B it WY

0
E=PV -5V

X All the CVs stated above are the MVs in the formula.

2. When the PID_MODE is set to 1, it is the auto tuning mode. When auto tuning is done, the value will

become 0 and switch to the auto tuning mode automatically.

PID Control Block Diagram:

PID Block Diagram (Independent)

PID_DIR
T ——>E
+ 1 |
sV _j\/’f ; DEAD BAND
PV REVERSE 0 1 ‘ /
X(-1) - ‘
ERR_DBW
PID-P Ke_Kp
>0 PID_MAN
' BIAS .
1 0 <=0
Kc_Kp MV_LIMIT
Ti_Ki
PID-I T L
>0
MV_MAX, MV_MIN
T <=0 +
— 0 +
Ti_Ki MOUT_AUTO
{ | ——>MOUT
|
Td_Kd |
PID-D n MouT | PID_MAN
>0 | 1
\ s P 0
<= :
0—==0 1
Td_Kd, Tf

MV

MOUT
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o

PID Block Diagram (Dependent)

PID_DIR
; —>E
+ 1 :
sV AL | DEAD BAND PID-P
PV" REVERSE 0 ¢
X(-1)
Ke_K
i P ERR_DBW Kc_Kp
>0
<=0
0
PID_MAN
BIAS -
MV_LIMIT
Ti_Ki MV
PID-I ;
>0
i 1 MV_MAX, MV_MIN
<=0
— 0 Ll
Ti_Ki MOUT_AUTO
£ T ———>MOouT

PID-D Td_Kd MouT PID_MAN
>0 | 1 §
\_ | | o
<=0 ‘ ‘
0 1
Td_Kd, Tf MOUT

Note:

1. When tuning these 3 parameters, Kc_Kp, Ti_Ki and Td_Kd (PID_MODE=0), set the Kc_Kp value first
(according to their experiences), and set the Ti_Ki and Td_Kd value to 0. When it can be controlled, users
can increase the values of Ti_Ki and Td_Kd. When the value of Kc_Kp is 1, it means that the proportional
gain is 100%. That is, the error is increased by a factor of one. When the proportional gain is less than

100%, the error is decreased. When th proportional gain is greater than 100%, the error is increased.

2. The parameters which have been tuned automatically are not necessarily suitable for every controlled
environment. Therefore, users can further modify the automatically-tuned parameters. However, it is

suggested to modify the values of Ti_Ki or Td_Kd only.

5.2.6 Control Mode

Users can set the output cycle according to the surroundings. (If the temperature is steady, the output cycle can

be longer.)

Formula of the output cycle:

»  Output cycle width = MV (%) x output cycle

Users can execute the instruction GPWN to set output cycle width and output cycle (sampling time) to do cycle

control by.
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Example:

If the output cycle is 200ms, after the PID algorithm is implemented, the output value is 50%.

»  Output cycle width = 50 %x2000ms = 1000ms

Thus the instruction General pulse width modulation (GPWM) can be set as output cycle width is 1000 and

output cycle is 2000.

t=1000ms
le—
Output Ylo_l I—
[&—]
T=2000ms
CR# Setting
Operand Function Description
CH1 | CH2 | CH3 | CH4 range
1: The PID algorithm is implemented.
Enabling the 0: The output value (MV) is reset to 0,
#600 | #630 |#660 |#690 PID_RUN _ 0
PID algorithm and the PID algorithm is not
implemented.
#601|#631 |#661 |#691 SV SV Target value 0
0: Automatic control
When PID_MAN is switched from
True to False, the output value (MV)
then is involved in the automatic
algorithm.
PID control 1: The parameters are tuned
#602 #632 |#662|#692| PID_MODE 0
mode automatically for the temperature
control. When the tuning of the
parameters is complete, the device
is automatically set to 0, and is filled
in with appropriate parameters
Kc_Kp, Ti_K;, Td_Kg and Tf.
0: Auto; the MV is output according to
PID A/M the PID algorithm.
#603|#633 |#663 | #693 PID_MAN 0
mode 1: Manual; the MV is output according
to the MOUT. When PID_MODE is
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CR# Setting
Operand Function Description
CH1|CH2 |CH3|CH4 range
set to 1, the setting is ineffective.
MOUT 0: Normal ; the MOUT deos not vary
#604 |#634 |#664 #694| MOUT_AUTO automatic with the MV. 0
change mode | 1: Auto; the MOUT varies with the MV.
Auto tuning Setting range: 0~32000, used when
Auto tuning
#605 |#635 |#665 |#695 non-action SV+dead band in the auto tuning 0
dead band
zone mode.
Kc_Kp are floating-point numbers. If
Calculated
] the P coefficient is less than 0, the
#606 #636 | #666 #696 proportional
Kc_Kp o Kc_Kp will be 0. Independently, if 3.846
#607 | #637 | #667 #697 coefficient o
Kc_Kp is 0, it will not be controlled by
(Kc or Kp)
P.
Ti_Ki are floating-point numbers. If the
Integral
#608 |#638|#668 |#698 o calculated coefficient | is less than 0,
Ti_Ki coefficient 0.013
#609|#639 |#669 | #699 Ti_Ki will be 0. If Ti_Ki is 0, it will not
(Ti or Ki)
be controlled by I.
o Td_Kd are floating-point numbers. If
Derivative
#610|#640|#670|#700 » the calculated coefficient D is less 190.0
Td_Kd coefficient
#611 |#641|#671 #701 than 0, Td_Kd will be 0. If Ti_Kiis O, it 78
(Td or Kq) )
will not be controlled by D.
If the derivate-action time constant is
HOE12|#642|#672|#702 Derivate-action | less than O, Tf will be 0 and it will not
Tf 4,941
#613|#643 |#673|#703 time constant be controlled by the derivate-action
time constant. (Derivative Smoothing)
PID formula 0: Independent Formula
#614|#644 | #674 #704 PID_EQ 0
types 1: Dependent Formula
0: Using the variations in the error (E)
The
to calculate the control value of the
calculation of o o
derivative (Derivative of E).
#615 #645|#675 #705 PID_DE the PID 0
o 1: Using the variations in the PV to
derivative
calculate the control value of the
error
derivative (Derivative of PV).
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CR# Setting
Operand Function Description
CH1 | CH2 |CH3 | CH4 range
PID forward/
0: heating action (E=SV-PV)
#616 | #646 |#676 |#706 PID_DIR reverse 0
1: cooling action (E=PV-SV )
direction
The error value (E) is the difference
between the SV and the PV. When the
setting value is 0, the function is not
enabled; otherwise the CPU module
will check whether the present error is
less than the absolute value of
ERR_DBW, and check whether the
Range within
present error meets the cross status
which the
#617 |#647 |#677 |#707| ERR_DBW condition. If the present error is less 0
error value is
than the absolute value of ERR_DBW,
counted as 0.
and meets the cross status condition,
the present error will be counted as 0,
and the PID algorithm will be
implemented, otherwise the present
error will be brought into the PID
algorithm according to the normal
processing.
#618|#648 |#678 |#708 a value Integral sum 31
#649 Setting range: 0~100, unit: 0.01
#619 #679|#709 B value Integral sum 0
#
When set to PID Manual, the MV
Manual value will be outputted as the
#620|#650 |#680 |#710 MOUT output value manually set MOUNT value, between 0
(MOUT) MV_MAX and MV_MIN. Setting
range: 0~1000 (0~100%)
Feedforward Feedforward output value, used for
#621 | #651 |#681 |#711 BIAS 0
output value the PID feedforward.
The floating- point format;
#622 | #652 |#682 |#712 Output value
MV setting range: 0~100; --
#623|#653 |#683 |#713 (MV)
unit: %
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CR#

CH1

CH2

CH3

CH4

Operand

Function

Description

Setting

range

#624

#625

#654

#655

#684

#685

#714

#715

Accumulated

integral value

The floating- point format.
Accumulated integral value
temporarily stored is usually for
reference. When the MV is out of the
range 0~100%, the accumulated

integral value in I_MV is unchanged.

#626

#656

#686

#716

CYCLE

Sampling

time (Ts)

When the instruction is scanned, the
PID algorithm is implmented
according to the sampling time, and
the MV is refreshed.

If Ts is less than 1, it will be counted
as 1. If Ts is larger than 1,000, it will
be counted as 1,000. Unit: 100ms

5.2.7 Wiring

® Precautions

In order to make the functions of an analog-to-digital module perfect and ensure the reliability of a system

at the same time, external wiring which prevents noise is necessary. Before installing cables, users need to

follow the precautions below.

(1) To prevent a surge and induction, an AC cable and input signal cables which are connected to

(@)

(3)
(4)

ASO4RTD must be separate cables.

A cable must not be installed near a main circuit, a high-voltage cable, or a cable connected to a load

which is not a PLC. Besides, a cable must not be bound to a main circuit, a high-voltage cable, or a

cable connected to a load which is not a PLC. Otherwise, effects that noise, induction, and a surge

have will increase.

terminals be covered with insulation tubes.

Please connect a shielded cable and a hermetically sealed cable with the ground separately.

Terminals with insulation sleeves can not be arranged as a terminal block. It is recommended that the
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® External wiring

(1) ASO4RTD

0~300Q, 0~3000Q 1.53mA(Ni100P 100,
Ni100/Ni1000/Pt100/Pt1000 JPt100, Cu50,Cu100)
Cu50/Cul00/IPt100/LG-Ni1000 @/204.8uA(Ni1000,
jree e LN cHI Pt1000, LG-Ni1000)*3
i L1+ 55
! ] L1 — } ADC
: ! - INA
H AN 11- o4
feereeeeeeed Shielded cable®l D Al

2-Wire

0~300Q, @~3000
Ni100/Ni1000/Pt100/Pt1000
Cu50/Cul00/JPt100/LG-Ni1000

*1. The cables or the shielded twisted pair cables for Ni100/Ni1000, Pt100/Pt1000, Cu50/Cul00,

(o]

JPt100, LG-Ni1000 temperature sensors are used, and should be kept separate from other
power cables and cables which generate noise. Please use a three-wire temperature sensor.
If users want to use a two-wire temperature sensor, Ln+ and In+ have to be short-circuited,

and Ln- and In- have to be short-circuited. (n is in the range of 1 to 4.)

*2. If users want to measure the resistance in the range of 0 Q to 300 Q, they can use a two-wire

or three-wire sensor instead of a four-wire sensor.

*3. User need to select an appropriate sensor. If a Ni100 temperature sensor, a Pt100 sensor, a
JPt100, Cu50/Cul00 or a resistance sensor is used, the internal excitation current is 1.53
mA. If a Ni1000 temperature sensor, a Pt1000 temperature sensor or LG-Ni1000 sensor is

used, the internal excitation current is 204.8 uA.
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5.2.8 LED Indicators

Number

Name

Description

RUN LED indicator

Operating status of the module
ON: The module is running.

OFF: The module stops running.

ERROR LED

indicator

Error status of the module
ON: A serious error occurs in the module.
OFF: The module is normal.

Blink: A slight error occurs in the module.

Digital to analog

conversion

indicator

Indicating the digital to analog conversion status
Blinking: conversion is taking place

OFF: stop conversion

o
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5.2 HWCONFIG in ISPSoft
5.3.1 Initial Setting

(1) start ISPSoft, and then double-click HWCONFIG.

(2) Selecting a module.
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(3) Double-click the module to open the Device Setting page.
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(4) Set the parameters, and then click OK.

-
Device Setting

Options

B ASIARTD-A CH17CH4 Mode setting
- farmat

H1~CH4 Made seffing Farameter name
CH1™CH4 Calibration g g

werage filter

Yalue Unit

Default Minimurm

Mewirmurm

- Temparatura measureme CH3 mode setting
- Channel Detect and Alarr (ST p—

07300ahm
07 300ahm
07~300ahm

073000hm
07~3000hm
07~300chm

44 |4

Default Import Export

OK

(5) Click Download on the toolbar to download the parameters. (The parameters can

not be downloaded
when the CPU module runs.)
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5.3.2 Checking the Version of a Module

(1) On the Option menu, click Online Mode.

(2) Double-click the module to see the Device Setting page. The version of the firmware and that of the

hardware are displayed.

5-24



Chapter 5 Temperature Measurement Module ASO04RTD

5.3.3 Online Mode

(1) Click Online Mode on the toolbar.

(2) Right-click the module.

(3) The module status can be shown.

AS04RTD-A
Channel | Value(32bits) | Data Type

Error code 6145 DECIMAL

CHI Input 0 DECIMAL

CH2 Input 0 DECIMAL

CH3 Input 0 DECIMAL

CHY Input 0 DECIMAL
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5.3.4 Importing/ZExporting a Parameter File

(1) After Export is clicked, the parameters will be saved as a CSV file (.csv).

Default Import

(2) Click Import, and then select the CSV file.

Default
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5.3.5 Parameters

(1) The input modes of the channels

Device Setting

7/Opti0ns

B ASI4RTD-A

: rmat

CH17CH4 Mode setting
CH1~CH4 Calibration
average filter

- Temperature measurame
i Channel Detect and Alarr

[ D)

Default | Import |

format

Parameter name

Default

Minimurm | ewirmurm

Export Update

OK |

(2) Input CH1~CH4 Mode settings

Device Setting

7/Opti0ns

B ASI4RTD-A
- farmat

g
CH1™CHA4 Calibration
average filter

- Temperature measurame

i Channel Detect and Alarr

[ D)

Default | Import |

CH17CH4 Mode setfting

Parameter name

07~300ahm

07~300ahm

Minimurm | ewirmurm

CH3 mode setting

07300ahm

07~300ahm

|CH4 made setting

07~300ahm

07~300chm

Export Update

OK |
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(3) Input CH1~CH4 calibration

Device Setting

7/Opti0ns

Bl ASDARTD-A
format
H1~CH4 bode setting

CH17CH4 Calibration

Parameter narne

Yalue

| Unit | Default

Minirurm

airmum

CH1 Cal M)
| CHZ Cal. Dffsat (vimA) i 0
Cﬁmpef‘aé“remeazuflmﬁ -|CH3 Cal. Offsat (/) 0 0 -32768 32767
o Channel Detectand ARIT | o1 Cal. Offset (VimA) i i 30768 39767
CH1 Cal. Gain 1000 1000 -32768 32767
+|CH2 Cal. Gain 1000 1000 -32768 32767
|CH3 Cal. Gain 1000 1000 -32768 32767
~|CH4 Cal. Gain 1000 1000 -32768 32767
] ]
Default | Import | Export Update
oK |
(4) Input average filter
Device Setting
7/Opti0ns
E-ASI4RTD-A average filter
i format
Farameter name YWalue | Unit | Default | Minimurm ‘ Meaxirmum

H1~CH4 baode setting
H1~CH4 Calibration

14
ermperature measureme
= Channel Detect and Alarr

Default | Import |

- |CHZ awerage times

“|CH3 average fimes 10 10 100
+|CH4 average times 10 10 100
CH1 filter Propartion 10% hd 10%% - -
| CHZ filter Fropartion 10% hd 10% - -
+|CH3 filter Proportion 10% hd 10% = =
~|CHA4 filter Froportion 10% | 10% = =

Export Update

oK |
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(5) Temperature measurement

Device Setting

7/Opti0ns

B ASI4RTO-A

- farmat
-CH1™CHA Mode setting
-CH1™CH4 Calibration
-average filter
2 Temp 1l
- Channel Detect and Alarr

K

Default |

Temperature measurement units

Parameter name

Default

| Minimurm | Mewirmurm

Export

Update

OK |

(6) Input channel detect and alarm settings

Device Setting

_/Options

- AS04RTD-A
. format
-CH1™CHA Mode setting
-CH1™CH4 Calibration
-average filter
- Temperature measurem
1

of |

Default |

ol

Irmport |

Channel Detect and Alarm settings

Farameter name

t
|CHZ owerrage Detect

Unit |

Default
H 1
| | Disable

le

Iinimum Maximum

|| Disahle
CH3 averrage Detect ["] Disahle || Disahle - -
{CH4 owverrage Detect [] Disahle || Disahle - -
- External power supply etror [] Alarm [ ] Alarm - =
|Hardware error [ Alarm [ Alarm - -
adjustment error [ Alarm [ Alarm - -

Export Update
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5.4 Troubleshooting

5.4.1 Error Codes

Error A<~ D LED | ERROR LED
Description
Code indicator indicator
16#1605 | Hardware failure OFF ON
16#1607 | The external voltage is abnormal. OFF ON
16#1608 | The factory calibration is abnormal. OFF ON
16#1801 | The external voltage is abnormal. OFF Blinking
16#1802 | Hardware failure OFF Blinking
16#1804 | The factory calibration is abnormal. OFF Blinking
The signal received by channel 1 exceeds the range of inputs
16#1808
which can be received by the hardware.
The signal received by channel 2 exceeds the range of inputs
16#1809
which can be received by the hardware. Run: blinking
Blinking
- The signal received by channel 3 exceeds the range of inputs Stop: OFF
16#180A
which can be received by the hardware.
The signal received by channel 4 exceeds the range of inputs
16#180B
which can be received by the hardware.
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5.4.2 Troubleshooting Procedure

Description

Procedure

The external voltage is abnormal.

module is normal.

Check whether the external 24 V power supply to the

Hardware failure

Return the module to the factory for repair.

Internal error

The factory correction is abnormal.

Please contact the factory.

The signal received by channel 1 exceeds the

range of inputs which can be received by the Check the signal received by channel 1

hardware.

The signal received by channel 2 exceeds the

range of inputs which can be received by the Check the signal received by channel 2.

hardware.

The signal received by channel 3 exceeds the

range of inputs which can be received by the Check the signal received by channel 3.

hardware.

The signal received by channel 4 exceeds the

range of inputs which can be received by the Check the signal received by channel 4.

hardware.

5.4.3 State of the Conneciton

State of connection

L+

L-

Channel value

The maximum value for the channel

The maximum value for the channel

The maximum value for the channel

The maximum value for the channel

The maximum value for the channel

The maximum value for the channel

The minimum value for the channel

e: Disconnection
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6.1 Overview

The specifications for ASO4TC-A, the operation, and the programming are described in this chapter. ASO4TC-A
are temperature measurement modules. They convert temperatures received from thermocouples (type J, K, R,
S, T, E, N, B, £100mV voltage inputs) into digital signals. Users can select the degree Celsius (resolution:

0.1°C) or the degree Fahrenheit (resolution: 0.1°F) as a unit of measurement for temperature.
An introduction of thermocouples

The Seebeck effect is used in a thermocouple to measure a temperature difference. Generally speaking, a
thermocouple consists of two conductors of different materials that produce a voltage in the vicinity of the point
where the two conductors are in contact. The voltage produced is dependent on the difference of temperature
of the junction to other parts of those conductors, and is in the range of several ten microvolts to several

thousand microvolts. Therefore, the voltage produced needs to be amplified.

A thermocouple creates a voltage when there is a temperature difference. When a differential operation is
performed on two pieces of data, external noise is eliminated. The stability of thermocouples is better than
thermistors, resistance thermometers, and thermal resistors. Therefore, thermocouples are widely used in

industry.

A thermocouple consists of a circuit having two wires of different metals or metal alloys welded together or
joined at both ends. One of the junctions—normally the cold junction—is maintained at a known reference
temperature, and the other junction is at the temperature to be sensed. A temperature gradient across the
junction of the wires gives rise to an electric potential by the Seebeck effect. The voltage produced is

proportional to the difference of temperature of the junction to other parts of those conductors.

The voltage can be derived from:
T2

V= J‘T (QA — Qg )dT
! (A)

where Qa and Qg are the thermopowers (Seebeck coefficient) of the metals A and B, and T, and T- are the
temperatures of the two junctions.

&

Principle of operation

In fact, Qa and Qg are almost unrelated to temperature. Therefore, formula (A) above can be approximated as

(B) below.

V=G(T2- Tl): (B)
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There are two types of thermocouple thermometers. They are wrapped thermocouples and bare

thermocouples. A wrapped thermocouple is wrapped in protective metal, and is similar to an electric spoon in

appearance. Wrapped thermocouples are used to measure temperature of liquid, and bare thermocouples are

used to measure temperature of gas.

6.1.1 Characteristics

1)

@)

®)

(4)

(6)

(6)

@)

A sensor is selected according to practical application.

Type J thermocouples, type K thermocouples, type R thermocouples, type S thermocouples, type T
thermocouples, type E thermocouples, type N thermocouples, and £100 mV voltage inputs.

A module is selected according to practical application.

ASO4TC-A: There are four channels. Inputs received by a channel are temperatures.

High-speed conversion

Atemperature is converted into a digital signal at a speed of 200 ms a channel.

High accuracy

Conversion accuracy: The error is £0.1% of an input. (The ambient temperature is 25+5°C.)

Disconnection detection

When a sensor is disconnected, the module gives an alarm or a warning.

PID control

An object can be maintained at a desired temperature through a PID control action.

A module can be set by means of utility software.

HWCONFIG is built-in utility software in ISPSoft. Users can set modes and parameters in HWCONFIG to
complete hardware configuration without spending time writing a program to set registers corresponding to

functions.
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6.2 Specifications and Functions

6.2.1 Specifications

) Electrical specifications

Module name

AHO4TC-A

Number of analog

inputs

Applicable sensor

Type J, type K, type R, type S, type T, type E, type N, and type B
thermocouples; £100 mV voltage inputs

Supply voltage

24V DC (20.4 V DC~28.8 V DC) (-15%~+20%)

Connector type

Removable terminal block

Overall accuracy

25°C/77°F: The error allowed is +0.5% of full scale.
-20~60°C/-4~140°F: The error allowed is 1% of full scale.

Conversion time

200 ms/channel

Isolation

An analog circuit is isolated from a digital circuit by a digital integrated circuit/an
optocoupler, and the analog channels are isolated from one another by
optocouplers.

Isolation between a digital circuit and the ground: 500 VDC
Isolation between an analog circuit and the ground: 500 VDC
Isolation between an analog circuit and a digital circuit: 500 VDC
Isolation between the 24 V DC and the ground: 500 VDC
Isolation between analog channels: 120 VAC

o

) Functional specifications

Analog-to-digital
Centigrade (°C) Fahrenheit (°F) Voltage input
conversion
Type J: -100°C~1,150°C Type J: -148°F~2,102°F
Type K: -100°C~1,350°C Type K: -148°F~2,462°F
Type R: 0°C~1,750°C Type R: 32°F~3,182°F
. T S: 0°C~1,750°C T S: 32°F~3,182°F

Rated input range ype ype +100 mV
Type T: -150°C~390°C Type T: -238°F~734°F
Type E: -150°C~980°C Type E: -238°F~1,796°F
Type N: -150°C~1,280°C Type N: -238°F~2,336°F
Type B: 200°C~1,800°C Type B: 32°F~3,182°F

Average function Range: 1~100

Self-diagnosis

Disconnection detection
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6.2.2 Profile

38.2 [
A [
] >®
L]
ﬂ;in
E,"
E_n
E_n
[l
o
EAII
Ll:;ﬁ
E ]
I
——»(6) 75
35
Unit: mm
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED indicator ON: The module is running.
OFF: The module stops running.
Error status of the module
ON: A serious error occurs in the module.
2 ERROR LED indicator
OFF: The module is normal.
Blink: A slight error occurs in the module.
Indicating the digital to analog conversion status
Digital to analog
Blinking: conversion is taking place
conversion indicator
OFF: stop conversion
The inputs are connected to transducers.
3 Removable terminal block
The outputs are connected to loads which will be driven.
Arrangement of the
4 Arrangement of the terminals
input/output terminals
5 Clip Removing the terminal block
6 DIN rail clip Securing the module onto the DIN rail
7 Module connecting set Connecting the modules
8 Ground clip
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6.2.3 Arrangement of Terminals

ASO4TC-A

6.2.4 Control Registers

10 Channel 2 gain

CR# Name Description Defaults
0: integer format
0 Format setup 0
1: floating point format
0: closed
1 Channel 1 mode setup
1:-100mV~100mV
2 : J-Type
2 Channel 2 mode setup 3 : K-Type
4 : R-Type
yp 1
3 Channel 3 mode setup 5:S-Type
6 . T-Type
7 : E-Type
4 Channel 4 mode setup 8 : N-Type
9 : B-Type
5 Channel 1 offset
6 Channel 2 offset
Setting range: -32768~32767 0
7 Channel 3 offset
8 Channel 4 offset
9 Channel 1 gain
Setting range: -32768~32767 1000
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CR# Name Description Defaults
11 Cannel 3 gain
12 Cannel 4 gain
13 Channel 1 average times
14 Channel 2 average times
Setting range: 1~100 10
15 Channel 3 average times
16 Channel 4 average times
Channel 1 filter average
o percentage
Channel 2 filter average
18 percentage
Setting range: 0~3, unit: +10% 1
Channel 3 filter average
0 percentage
Channel 4 filter average
20
percentage
0: Fahrenheit
21 Units of temperature 0
1: Celsius
0: open channel alarm
1: close channel alarm
bit0: Channel 1
bitl: Channel 2
bit2: Channel 3
bit3: Channel 4
22 Channel alarm setup 0
0: warning
1: alarm
bit8: Error occurs in the module power
bit9: Error occurs in the module hardware
bit10: Error occurs in calbriation
bit11: Error occurs in CJC temperature
16#0101: record the peark value again for
201 Instruction set channel 1 0

16#0102: record the peark value again for
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channel 4

CR# Name Description Defaults
channel 2
16#0104: record the peark value again for
channel 3
16#0108: record the peark value again for
channel 4
16#010F: record the peark value again for
channel 1~4
16#0201: enable to record for channel 1
16#0202: enable to record for channel 2
16#0204: enable to record for channel 3
16#0208: enable to record for channel 4
16#020F: enable to record for channels 1~4
16#0211: disable to record for channel 1
16#0212: disable to record for channel 2
16#0214: disable to record for channel 3
16#0218: disable to record for channel 4
16#021F: disable to record for channel 1~4
16#0502: restore to its default settings
The maximum peak value
210 -
for channel 1
The maximum peak value
211 -
for channel 2 Interger format; the maximum peak value for
The maximum peak value analog inputs
212 -
for channel 3
The maximum peak value
213 -
for channel 4
The minimum peak value for
214 -
channel 1
The minimum peak value for
215 -
channel 2 Interger format; the minimum peak value for
The minimum peak value for | analog inputs
216 -
channel 3
The minimum peak value for
217 -
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CR# Name Description Defaults
The time to record for
222 1
chanel 1
The time to record for ) )
223 Unit: 100ms, setting range 1~100 1
chanel 2
Setting the time to record the digital value for the
The time to record for
224 channels 1
chanel 3
The time to record for
225 1
chanel 4
The number of records for
240 0
channel 1
The number of records for
241 0
channel 2
Range: 0~500, display the current records
The number of records for
242 0
channel 3
The number of records for
243 0
channel 4
4000~
Records for channel 1 500 records for channel 1 --
4499
4500~
Records for channel 2 500 records for channel 2 --
4999
5000~
Records for channel 3 500 records for channel 3 --
5499
5500~
Records for channel 4 500 records for channel 4 --
5999
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6.2.5 Functions

Iltem Function Description

Enabling/Disabling a | 1. Users can enable or disable a channel.

channel 2. If a channel is disabled, the total conversion time is decreased.

2 Units of temperature | Users can select the unitof temperature, Fahrenheit or Celsius.

3 Calibration Users can calibrate a linear curve.
4 Average Conversion values are averaged and filtered.

Disconnection If the channel is open, the module can detect if it is disconnected. If the
5

detection input is open-circuited, the module will give an alarm or a warning.

If an input signal exceeds a range of inputs which can be received by
Channel detec and
6 hardware, the module will give an alarm or a warning. This function can

alarm
be disabled.

The limit detections
7 Saving the maximum/minimum values for channles
for channels

Records for
8 Saving the analog curves for channels
channales

9 PID algorithm PID control modes

1. Enabling/Disabling a channel

An analog signal is converted into a digital signal at a speed of 200ms a channel. If a channel is not used,

users can disable it to decrease the total conversion time.
2. Units of temperature

Users can select unit of temperature, Fahrenheit or Celsius according to their needs.
3. Calibration

® To make a curve meet actual needs, users can calibrate the curve by changing an offset and a gain. A
calibration range depends on a range of inputs which can be received by hardware. The formula is as

below.

(Input x Gain)
Output = 1000

+ 0ffset
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Example:

The gain is 1000, and the offset is 0. The corresponding value for the original signal 0°C to +100°C is 0~1000.

When using the offset 100, the calibrated vaule for the original signal 0°C to +100°C is 100~1100.

Gain = 1000, Offset =0

100°C

-32000

Original signals
A4~ Signals after the calibration
P

Input analog value (Y)

4. Average

1000 1100
Digital value (X)

The average value can be set in the range of 1~100. It is a steady value obtained from the sum of the read

values. However, due to unavoidable external factors, the read values may be an acute pulse, resulting in

fierce changes in the average value. The filtering function thus exclude the read value that is an acute

pulse from the sum-up and equalization, so the average value obtained will not be affected by the acute

read value. The filter persontage is set in the range of 0~3, and the unit is 10%. Setting 0 in the filter range,

the system will sum up all the read values and equalize to obtain the average value; setting 1 in the filter

range, the system will exclue the 10% of the maximum and minimum value and then equalize to obtain the

average value.

Quantity
B>

Range for filter percentage

Present measured value

5. Disconnection detection

If the channel is open, the module can detect if it is disconnected. If the input is open-circuited, the module

will give an alarm or a warning.
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6. Channel detection

If an input signal exceeds a range of inputs which can be received by hardware, an error message will

appear and the Error LED will blink. This function can be disabled and then the module will not send an

alarm or warning, the Error LED will not blink either, when the input signal exceeding the range of inputs.

7. The limit detections for channels

Saving the maximum/minimum values for channles and users can know the peak to peak value from the

maximum/minimum values

Value of the channel

A

Maximum value

Minimum value

P Time

Records for channels

Record the input value of the cyclic sampling for each channel, up to 500 pieces can be recorded and the
recording time is 10ms. If the conversion time is 2ms, and 4 channels are open, the recording time will be

8ms*500 pieces (4 seconds in total).

Value of the channel

A

500 records of data

A
\/

P> Time
Instruction for recording Recordingends

PID control

When the PV is in the range of ERR_DBW, the PLC will run the PID operation according to the E value.
When the PV is over the SV, the cross status will be established and the E value will be seen as 0 while
running the PID operation until the PV goes over the range of ERR_DBW. If PID_DE is True, the PLC will
run the derivative of PV. When the cross status is established, the Delta PV will be seen as 0 while
running the derivative of PID operation. As the example shown below, the PLC will run the PID operation

in the section A and will see the values of E and Delta PV as 0 while running the PID operation.
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PV Zero Cross Point
Trend Chart / \

SV+ERR_DBW
v\\/\ \V )

\/ SV-ERR_DBW

PID formula:
1. When the PID_MODE is set to 0, the mode is set to auto:

® Independent Formula & Derivative of E ( PID_EQ=False & PID_DE=False )
f
: dE
CV=KE+K,; | Edt +K,;I+B!_AS
0
E=5V-PBV or E=PV -5V

® Independent Formula & Derivative of PV ( PID_EQ=False & PID_DE=Ture )

I
&

' dP
CF=KP£'+K,;/EJF—K,; 7 + BIAS
0
E=5V-PV
or
I
3 dPV
CV=KE+K; | Edt+ Ky 7 + BIAS

0

E=PV-SV

® Dependent Formula & Derivative of E ( PID_EQ=True & PID_DE=False )

CV =K,

'
1 [ dE
E+—/Ea'?‘+Td—} + BIAS
T et
Q

E=5V-PV or E=PV-5V
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® Dependent Formula & Derivative of PV ( PID_EQ=True & PID_DE=True )

I
CV =K, |E +% /Ea'r S dPV) . BiAS
]
E=SV—PV
aF
. )
CV =K. [E +Ti,-./Edr LTy dp” + BIAS

0
E=PV-5V

X All the CVs stated above are the MVs in the formula.

2. When the PID_MODE is set to 1, it is the auto tuning mode. When auto tuning is done, the value will

become 0 and switch to the auto tuning mode automatically.

PID Control Block Diagram:

PID Block Diagram (Independent)

PID_DIR
T —>E
+ 1 :
sv _j\/’f ; DEAD BAND
PV REVERSE 0 ‘ ‘ /
X(-1) I
ERR_DBW
PID-P Ke_Kp
>0 | PID_MAN
3 BIAS ;
g <=0
Kc_Kp ! MV_LIMIT
Ti Ki MV
PID-I -
>0
: MV_MAX, MV_MIN
<=0 +
— 0 ¥
Ti_Ki MOUT_AUTO
£ = ——> MOUT
|
Td_Kd I
PID-D T MouT | PID_MAN
>0 | 1 i
\_ | ( 0
<=0 :
0 1
Td_Kd, Tf MouT
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Note:

PID Block Diagram (Dependent)

PID_DIR
; ——>E
. 1
SV A+) DEAD BAND PID-P
PVQ REVERSE 0
X(-1)
Kc_K
n P ERR_DBW Kc_Kp
>0
<=0
BIAS PIDTMAN
MV_LIMIT
Ti_Ki MV
PID-I ;
>0 !
1 MV_MAX, MV_MIN
<=0
I 0
Ti_Ki MOUT_AUTO
T ———>MOUT
0
PID-D Td_Kd MouT § PID_MAN
>0 | 1 |
N | o
<=0
0
Td_Kd, Tf MOUT

1. When tuning these 3 parameters, Kc_Kp, Ti_Ki and Td_Kd (PID_MODE=0), set the Kc_Kp value first

(according to their experiences), and set the Ti_Ki and Td_Kd value to 0. When it can be controlled, users

can increase the values of Ti_Ki and Td_Kd. When the value of Kc_Kp is 1, it means that the proportional

gain is 100%. That is, the error is increased by a factor of one. When the proportional gain is less than

100%, the error is decreased. When th proportional gain is greater than 100%, the error is increased.

2. The parameters which have been tuned automatically are not necessarily suitable for every controlled

environment. Therefore, users can further modify the automatically-tuned parameters. However, it is

suggested to modify the values of Ti_Ki or Td_Kd only.

6.2.6 Control Mode

Users can set the output cycle according to the surroundings. (If the temperature is steady, the output cycle can

be longer.)

Formula of the output cycle:

»  Output cycle width = MV (%) x output cycle

Users can execute the instruction GPWN to set output cycle width and output cycle (sampling time) to do cycle

control by.
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Example:

If the output cycle is 200ms, after the PID algorithm is implemented, the output value is 50%.

»  Output cycle width = 50 %x2000ms = 1000ms

Thus the instruction General pulse width modulation (GPWM) can be set as output cycle width is 1000 and

output cycle is 2000.

OutputYlO_I

t=1000ms
le—}

L

[—]
T=2000ms

CR#

Operand
CH1 | CH2|CH3 | CH4

Function

Description

Setting

range

#600 |#630 | #660 |#690 PID_RUN

Enabling the PID

algorithm

1: The PID algorithm is

implemented.

0: The output value (MV) is reset to
0, and the PID algorithm is not

implemented.

#601 |#631 |#661 |#691 SV

SV

Target value

#602 |#632 | #662 |#692

PID_MODE

PID control mode

0: Automatic control

When PID_MAN is switched from
True to False, the output value
(MV) then is involved in the
automatic algorithm.

1: The parameters are tuned
automatically for the temperature
control. When the tuning of the
parameters is complete, the
device is automatically set to O,
and is filled in with appropriate
parameters Kc_Kp, Ti_Ki, Td_Kq4
and Tf.

#603 |#633 |#663 | #693 PID_MAN

PID A/M mode

0: Auto; the MV is output according

to the PID algorithm.

1: Manual; the MV is output
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CR# Setting
Operand Function Description
CH1 | CH2 | CH3|CH4 range
according to the MOUT. When
PID_MODE is set to 1, the
setting is ineffective.
0: Normal ; the MOUT deos not vary
MOUT .
with the MV.
#604 |#634 |#664 |#694| MOUT_AUTO automatic 0
1 : Auto; the MOUT varies with the
change mode
MV.
Auto tuning Setting range: 0~32000, used when
Auto tuning
#605|#635 |#665 | #695 non-action SV+dead band in the auto tuning 0
dead band
zone mode.
Kc_Kp are floating-point numbers. If
Calculated
) the P coefficient is less than 0, the
#606 |#636 | #666 |#696 proportional
Kc_Kp o Kc_Kp will be 0. Independently, if 3.846
#607 #637 |#667|#697 coefficient o
Kc_Kp is 0, it will not be controlled
(Kc or Kp)
by P.
Ti_Ki are floating-point numbers. If
Integral
#608 |#638 |#668 |#698 o the calculated coefficient | is less
Ti_Ki coefficient 0.013
#609 | #639 |#669 |#699 than 0, Ti_Ki will be 0. If Ti_Ki is 0, it
(Ti or Ki) ]
will not be controlled by I.
o Td_Kd are floating-point numbers. If
Derivative
#610|#640 #670|#700 » the calculated coefficient D is less 190.0
Td_Kd coefficient
#611 |#641 |#671 |#701 than 0, Td_Kd will be 0. If Ti_Ki is 0, 78
(Td or Kag) o
it will not be controlled by D.
If the derivate-action time constant is
less than O, Tf will be 0 and it will not
#612|#642 |#672|#702 Derivate-action
Tf _ be controlled by the derivate-action |4.941
#613 |#643|#673 |#703 time constant ] o
time constant. (Derivative
Smoothing)
PID formula 0: Independent Formula
#614 | #644 | #674 |#704 PID_EQ 0
types 1: Dependent Formula
The calculation 0: Using the variations in the error
#615|#645 |#675 |#705 PID_DE of the PID (E) to calculate the control value 0
derivative error of the derivative (Derivative of E).
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CR# Setting
Operand Function Description
CH1|CH2 |CH3|CH4 range
1: Using the variations in the PV to
calculate the control value of the
derivative (Derivative of PV).
PID forward/
0: heating action (E=SV-PV)
#616 | #646 #676|#706 PID_DIR reverse 0
1: cooling action (E=PV-SV )
direction
The error value (E) is the difference
between the SV and the PV. When
the setting value is 0, the function is
not enabled; otherwise the CPU
module will check whether the
present error is less than the
absolute value of ERR_DBW, and
Range within check whether the present error
which the error meets the cross status condition. If
H#HOL17 |#647 |#677 |#707 ERR_DBW 0
value is the present error is less than the
counted as 0. absolute value of ERR_DBW, and
meets the cross status condition, the
present error will be counted as 0,
and the PID algorithm will be
implemented, otherwise the present
error will be brought into the PID
algorithm according to the normal
processing.
#618 |#648 |#678|#708 a value Integral sum 31
#649 Setting range: 0~100, unit: 0.01
#619 #679|#709 B value Integral sum 0
#
When set to PID Manual, the MV
value will be outputted as the
Manual output
#620|#650 |#680 |#710 MOUT manually set MOUNT value, 0
value (MOUT)
between MV_MAX and MV_MIN.
Setting range: 0~1000 (0~100%)
Feedforward Feedforward output value, used for
#621|#651 |#681 |#711 BIAS 0
output value the PID feedforward.
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CR#

CH1

CH2

CH3

CH4

Operand

Function

Description

Setting

range

#622

#623

#652

#653

#682

#683

#712

#713

MV

Output value

(MV)

The floating- point format;
setting range: 0~100;

unit: %

#624

#625

#654

#655

#684

#685

#714

#715

Accumulated

integral value

The floating- point format.
Accumulated integral value
temporarily stored is usually for
reference. When the MV is out of the
range 0~100%, the accumulated

integral value in |_MV is unchanged.

#626

#656

#686

#716

CYCLE

Sampling time

(Ts)

When the instruction is scanned, the
PID algorithm is implmented
according to the sampling time, and
the MV is refreshed.

If Ts is less than 1, it will be counted
as 1. If Ts is larger than 1,000, it will
be counted as 1,000. Unit: 100ms

6.2.7 Wiring

® Precautions

In order to make the functions of an analog-to-digital module perfect and ensure the reliability of a system

at the same time, external wiring which prevents noise is necessary. Before installing cables, users need to

follow the precautions below.

(1) To prevent a surge and induction, an AC cable and input signal cables which are connected to

)

®3)
(4)

ASO04TC-A must be separate cables.

A cable must not be installed near a main circuit, a high-voltage cable, or a cable connected to a load

which is not a PLC. Besides, a cable must not be bound to a main circuit, a high-voltage cable, or a

cable connected to a load which is not a PLC. Otherwise, effects that noise, induction, and a surge

have will increase.

terminals be covered with insulation tubes.

Please connect a shielded cable and a hermetically sealed cable with the ground separately.

Terminals with insulation sleeves can not be arranged as a terminal block. It is recommended that the
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® External wiring

JK,R,ST,EN, B
_____________ CH1

i i ----

e i IS U
B vy - ADC
Fommeeeneet Shielded cablex1 1 SLD |7 INA
-
-100mv~100mV CH3
13+
; |

Cold-junction
compensation

*1. The cables or the shielded twisted pair cables for Type J, type K, type R, type S, type T, type
E, type N and type B thermocouples are used, and should be kept separate from other

power cables and cables which generate noise.

6.2.8 LED Indicators

Number Name Description

Operating status of the module
1 RUN LED indicator| ON: The module is running.

OFF: The module stops running.

Error status of the module

ERROR LED ON: A serious error occurs in the module.
2 indicator OFF: The module is normal.
Blink: A slight error occurs in the module.
Digital to analog Indicating the digital to analog conversion status
3 conversion Blinking: conversion is taking place
indicator OFF: stop conversion
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6.3 HWCONFIG in ISPSoft
6.3.1 Initial Setting

(1) start ISPSoft, and then double-click HWCONFIG.

(2) Selecting a module.
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(3) Double-click the module to open the Device Setting page.
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(4) Set the parameters, and then click OK.

Device Setting
Options
E-ASIATCA CH17CH4 Mode setting
Farameter name Walue Unit Default Minirnurm Maxirmum
-100m~100rm -
g Cﬁmpmﬁ?femeaZﬁjm‘ CH3 mode setting -1 00100 » -100mmY™~100m - -
F-Channel Detectand Alair | -l opd mode sefting 1 00mV™1 00" H00m\™100m - -
Default Import Export

OK

(5) Click Download on the toolbar to download the parameters. (The parameters can not be downloaded

when the CPU module runs.)
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6.3.2 Checking the Version of a Module

(1) On the Option menu, click Online Mode.

(2) Double-click the module to see the Device Setting page. The version of the firmware and that of the

hardware are displayed.
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6.3.3 Online Mode

(1) Click Online Mode on the toolbar.

(2) Right-click the module.

(3) The module status can be shown.

ASD4TC-A (=]
Channel | WValue (32bits) |  Data Type

Etror code 6145 DECIMAL

CHI Input 0 DECIMAL

CH2 Input 0 DECIMAL

CH3 Input 0 DECIMAL

CH4 Input 0 DECIMAL
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6.3.4 ImportingZExporting a Parameter File

(1) After Export is clicked, the parameters will be saved as a CSV file (.csv).

Default Import

(2) Click Import, and then select the CSV file.

Default
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6.3.5 Parameters

(1) The input modes of the channels

Device Setting
7/Opti0ns

B-ASIATC-A format
: rmat
CH1™~CH4 Mode setling Parameter name | Value | Unit | Default | Minimum | Meximum
CH1~CH4 Calibration
average filter

- Temperature measureme
i Channel Detect and Alarr

Default Import Export Update

OK |

(2) Input CH1~CH4 Mode settings

Device Setting
_/Options
B-AS04TC-A CH1"CH4 Mode setting
C Parameter name Walue | Unit Default Minirmurm haxirmurn
CH1™CH4 Calibration H1 m g ' -101 Om -
average filter CH2 mode sefting -100rm™1 00" v | -100m*~100rm - -
: gsmperlﬁé)“’e mEﬁ;“;Tm‘ +|CH3 mods setting -100m™100m* ¥ | -100m™~100m - -
 Channel Detectand Al 1o moda setting 100~ 100m" v | -100m~100m - -
Default Import Export Update
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(3) Input CH1~CH4 calibration

Device Setting

7/Opti0ns

Bl ASDATC-A
format

CH17CH4 Calibration

H1~CH4 Mode setting Parameter name Yalue | Unit | Default Minimum Maximurn
ati CH1 Cal M)
- |CHZ Cal. Offset (v/m) 0 0
Cﬁmpef‘aéwe meazuflmﬁ -|CH3 Cal. Offsat (/) 0 0 -32768 32767
o Channel Detectand ARIT | o1 Cal. Offset (VimA) i i 30768 39767
CH1 Cal. Gain 1000 1000 -32768 32767
+|CHE Cal. Gain 1000 1000 -32766 32767
~1CH3 Cal. Gain 1000 1000 -32768 32767
~|CHA4 Cal. Gain 1000 1000 -32768 32767
Default Import Export Update
oK |
(4) Input average filter
Device Setting
7/Opti0ns
E-ASIATC-A average filter
format
Parameter narne Yalue | Unit | Default | Minirnurn ‘ airmum

Default

H1~CH4 baode setting
H1~CH4 Calibration

F

ermperature measureme
= Channel Detect and Alarr

Import

- |CHZ awerage times

“|CH3 average fimes 10 10 100
+|CH4 average times 10 10 100
CH1 filter Propartion 10% hd 10%% - -
| CHZ filter Fropartion 10% hd 10% - -
+|CH3 filter Proportion 10% hd 10% = =
~|CHA4 filter Froportion 10% | 10% = =

Export Update

oK |
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(5) Temperature measurement

Device Setting

7/Opti0ns

B AS04TC-A

- farmat
-CH1™CHA Mode setting
-CH1™CH4 Calibration
-average filter
2 Temp 1l
- Channel Detect and Alarr

Default Import

Temperature measurement units

Parameter name

Default | Minimurm | Mewirmurm

Export

Update

OK |

(6) Input channel detect and alarm settings

Device Setting

_/Options

B AS04TC-A
. format
-CH1™CHA Mode setting
-CH1™CH4 Calibration
-average filter
- Temperature measurem
1

Default

Irmport

Channel Detect and Alarm settings

Farameter name

t
|CHZ owerrage Detect

Unit |

Default Iinimum Maximum

H 1
| | Disable

le

|| Disahle
CH3 averrage Detect ["] Disahle || Disahle - -
{CH4 owverrage Detect [] Disahle || Disahle - -
- External power supply etror [] Alarm [ ] Alarm - =
|Hardware error [ Alarm [ Alarm - -
- adjustment error [ Alarm [ Alarm - -
Cald junction compensation Errar [ Alarm [ Alarm - -

Export Update
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6.4 Troubleshooting

6.4.1 Error Codes

which can be received by the hardware.

Error A< DLED | ERROR LED
Description
Code indicator indicator
16#1605 | Hardware failure OFF ON
16#1607 | The external voltage is abnormal. OFF ON
16#1608 | The factory calibration is abnormal. OFF ON
16#1801 | The external voltage is abnormal. OFF Blinking
16#1802 | Hardware failure OFF Blinking
16#1804 | The factory calibration is abnormal. OFF Blinking
The signal received by channel 1 exceeds the range of inputs
16#1808
which can be received by the hardware.
The signal received by channel 2 exceeds the range of inputs
16#1809
which can be received by the hardware. Run: blinking
Blinking
The signal received by channel 3 exceeds the range of inputs Stop: OFF
16#180A
which can be received by the hardware.
The signal received by channel 4 exceeds the range of inputs
16#180B
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6.4.2 Troubleshooting Procedure

Description

Procedure

The external voltage is abnormal.

Check whether the external 24 V power supply to the

module is normal.

Hardware failure

Return the module to the factory for repair.

Internal error

The factory correction is abnormal.

Please contact the factory.

The signal received by channel 1 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 1

The signal received by channel 2 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 2.

The signal received by channel 3 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 3.

The signal received by channel 4 exceeds the
range of inputs which can be received by the

hardware.

Check the signal received by channel 4.
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MEMO
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7.1 Overview

The specifications for a load cell module, the operation, and the programming are described in this chapter. A
load cell module ASO2LC is applicable to 4-wire or 6-wire load cells with various eigenvalues. Therefore, its
response time can be adjusted according to users’ requirements. On this basis, the requirements of load
application markets can be easily met. Moreover ASO2LC-A can read and write data via AS series PLC by
means of the instruction FROM/TO. To ensure that the product is correctly installed and operated, users need
to read the manual carefully before they use. This manual only provides functional specifications, and
introduces installation, basic operation and setting. User can refer to load cell related literature for more details

on the principle of operation of a load cell.

7.2 Specifications

7.2.1 Specifications

Load cell module Voltage output

Rated supply voltage/Power

. 24 VDC (-15 to +20%)/5 W
consumption

Minimum/maximum voltage 18~31.2vDC

Maximum current consumption |150 mA

Input signal range +40mVDC

Sensibility +5 VDC +/-10%
Highest precision 0.04%

Communication interface RS-232, RS-485
Applicable sensor type 4-wire or 6-wire load cell

Expanding a temperature
xpanding peratu <+ 50 ppm/K v. E

coefficient

Redu.m.ng atemperature <104 VK

coefficient to zero

Linearity error <0.02%

Response time 2.5, 10, 16, 20, 50, 60, 100, 200, and 400ms

Eigenvalue applicable to a load 0~1, 0~2, 0~4, 0~6, 0~20, 0~40 and 0~80 MV/V/

cell
Maximum distance for

. 100 meters
connecting a load cell
Maximum output current 5VDC * 160 mA
Allowable load 40~4,010 Q
Common-mode rejection ratio >100 dB
(CMRR @50/60 Hz)
Dyanmic filter K1~K5
Average weights K1~K100

Between a digital circuit and the ground: 500 V AC
Isolation Between an analog circuit and the ground: 500 V AC

Between an analog circuit and a digital circuit: 500 V AC
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7.2.2 Profile

95 |
— 1
H H
o[ E: —
1 % %,
| i E?o
.’ Bishd Big
e [1jm] [l
[ ;]] E—m
]l Id[o
] o
ﬂ 75
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED indicator | ON: The module is running.
OFF: The module stops running.
Error status of the module
ERROR LED ON: A serious error occurs in the module.
2
indicator OFF: The module is normal.
Blink: A slight error occurs in the module.
Indicating the digital to analog conversion status
Digital to analog
Blinking: conversion is taking place
conversion indicator
OFF: stop conversion
Removable terminal| The inputs are connected to transducers.
3
block The outputs are connected to loads which will be driven.
Arrangement of the
4 input/output Arrangement of the terminals
terminals
5 Clip Removing the terminal block
6 DIN rail clip Securing the module onto the DIN rail
Module connecting | Connecting the modules
7
set
8 Ground clip
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7.2.3 Arrangement of Terminals

ASO2LC-A

(1)

02LC

:

EX C+H

=he

SIG+H

Iw}
===

SE N+

lalla]

EXCH

siisiiwiizislie]

=

SIGH|

SE N+

==
==

1
%ﬁ@@

@D

s}

(K:

7.2.4 Control Registers

CR# Name Description Defaults
0: disabled
Display of the nw/gw for
0 1: net weight 1
channel 1
2: gross weight
0:1mVvIiV
1:2mVviv
2:4mVvivV
Eigenvalue setup for
1 3:6mVvivV 1
channel 1
4 : 20 mVIV
5:40 mVIV
6 : 80 mV/V
Sampling cycle setup for 0:2.5ms
2 4
channel 1 1:10ms
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CR# Name Description Defaults
2 :16ms
3:20ms
4 : 50ms
5:60ms
6 : 100ms
7 : 200ms
8 : 400ms
Weight measured times in
3 a stability range setup for Setting range: K1 ~ K500 5
channel 1
4 Stability range setup for Floating-point number format; setting range
10
5 channel 1 K1~K10000
6 Floating-point number format; setting the maximum
Maximum weight setup for | measuring weight; when the weight measured
100,000
7 channel 1 exceeds the limit, an alarm will be triggered. The
setting value should be greater than 1.
0: no filter(default)
Filter mode setup for
8 1: maximum filter mode 0
channel 1
2: average filter mode
Maximum filter setup for Setting range: 0~8, the bigger the number the
9 1
channel 1 stronger the filter.
Average weight measured
10 Setting range: 1~100 10
times for channel 1
11 Upper limit of the zero Floating-point number format; determining the
10
12 return for channel 1 current weight as the zero point in the upper/lower
13 range; when the lower range is bigger than the upper
Lower limit of the zero .
range, the lower range will be seen as the upper -10
14 return for channel 1 .
range and vice versa.
Zero point tracking time for
15 Setting range: 1~500; unit: 100ms 10
channel 1
16 Zero point tracking range Floating-point number format; setting range: 0 ~
0
17 for channel 1 10000; 0: disabled
Calibration points for
18 Setting range: 2~20 2
channel 1
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channel 2

2: average filter mode

CR# Name Description Defaults
Calibrated weight for Floating-point number format; calibrated weight of
19~58 -
channel 1 the calibration points 1~20
0: disabled
Display of the nw/gw for
59 1: net weight 1
channel 2
2: gross weight
0:1mVvIivV
1:2mviv
2:4mVvivV
Eigenvalue setup for
60 3:6mVvivV 1
channel 2
420 mVIV
5:40 mVIV
6 : 80 mV/V
0:2.5ms
1:10ms
2 :16ms
3 :20ms
Sampling cycle setup for
61 4 : 50ms 4
channel 2
5:60ms
6 : 100ms
7 :200ms
8 : 400ms
Weight measured times in
62 a stability range setup for Setting range: K1 ~ K500 5
channel 2
63 Stability range setup for Floating-point number format; setting range
10
64 channel 2 K1~K10000
65 Floating-point number format; setting the maximum
Maximum weight setup for | measuring weight; when the weight measured
100,000
66 channel 2 exceeds the limit, an alarm will be triggered. The
setting value should be greater than 1.
0: no filter(default)
Filter mode setup for
67 1: maximum filter mode 0
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CR# Name Description Defaults
Maximum filter setup for Setting range: 0~8, the bigger the number the
68 1
channel 2 stronger the filter.
Average weight measured
69 Setting range: 1~100 10
times for channel 2
70 Upper limit of the zero Floating-point number format; determining the
10
71 return for channel 2 current weight as the zero point in the upper/lower
72 range; when the lower range is bigger than the upper
Lower limit of the zero .
range, the lower range will be seen as the upper -10
73 return for channel 2 .
range and vice versa.
Zero point tracking time for
74 Setting range: 1~500; unit: 100ms 10
channel 2
75 Zero point tracking range Floating-point number format; setting range: 0 ~
0
76 for channel 2 10000; 0: disabled
Calibration points for
77 Setting range: 2~20 2
channel 2
Calibrated weight for Floating-point number format; calibrated weight of
78~117 -
channel 2 the calibration points 1~20
Decimal place setup for
118 Setting range: 0~4 1
channel 1
Decimal place setup for
119 Setting range: 0~4 1
channel 2
0: warning
1: alarm
120 Alarm setup Bit1: Error occurs in the module power 0
Bit2: Error occurs in the module hardware
Bit3: Error occurs in driver board
200 State register Refer to the explanation below -
201 Instruction set Refer to the explanation below 0
210 The maximum peak value | Floating-number point format; the maximum peak -
211 for channel 1 value for channel 1 -
212 The maximum peak value | Floating-number point format; the maximum peak -
213 for channel 2 value for channel 2 -
214 The minimum peak value Floating-number point format; the minimum peak -
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CR# Name Description Defaults
215 for channel 1 value for channel 1 -
216 The minimum peak value Floating-number point format; the minimum peak -
217 for channel 2 value for channel 2 -
The time to record for
222 Unit: 1ms, setting range 1~100 (1ms~1s) 50
chanel 1
Setting the time to record the digital value for the
The time to record for
223 channels 50
chanel 2
The number of records for
240 -
channel 1
Range: 0~500, display the current records
The number of records for
241 -
channel 2
604 Tare measured by channel -
Display the tare measured by channel 1
605 1 -
606 Tare measured by channel -
Display the tare measured by channel 2
607 2 -
700~ Theoretical calibration for
Floating-number point format; output voltage unit: mV 0
739 channel 1
740~ Theoretical calibration for
Floating-number point format; output voltage unit: mV 0
779 channel 2
4000 Floating-number point format; 500 records for
Records for channel 1 -
~4999 channel 1
5000 Floating-number point format; 500 records for
Records for channel 2 -
~5999 channel 2
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Normal Exchange Area

[Explanation]

Users can learn the error code, channel value, state code and the data registers which correspond to their

instrucitons in Normal Exchange Area sheet of the Device Setting in HWCONFIG of ISPSoft.

Device Sething

_/Optioms
= - Device Infarmati;u/r\lormal Exchange Area]
- CHT Setting
- CH1 Adjustment Setting Description Address
- A2 Seting | [Erorcods D2E000 ~ DZE001
iﬁfﬂ?g’:;t%e”t Sefing [ |oH1 input D2B002 ~ D2ANN3
| |CHZ Input Dz8004 ~ D2E005
| |Status Code Dz&006
| |Command Dz&007
Default Irmport Export Update

CR#200: Codes for the state register

[Explanation]

Bit Code Definition Bit Code Definition
Error occurs in the module Error occurs in the
b0 16#0001 bl 16#0002
power module hardware
b2 16#0004 | Error occurs in driver board b3 16#0008 Calibration disabled
b4 16#0010 Reserved b5 16#0020 Reserved
The weight measured
The weight measured by CH1
by CH2 exceeds the
exceeds the maximum weight
maximum weight which
b6 16#0040 |which can be measured, or b7 16#0080
can be measured, or
the voltage of SEN is
the voltage of SEN is
incorrect.
incorrect.
The weight measured by CH1 The weight measured
b8 16#0100 |exceeds the maximum weight| b9 16#0200 by CH2 exceeds the
which can be measured. maximum weight which
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Bit Code Definition Bit Code Definition
can be measured.
CH2 is adjusted
b10 16#0400 |CHL1 is adjusted incorrectly. b1l 16#0800
incorrectly.
No weight is measured by No weight is measured
b12 16#1000 b13 16#2000
CH1. by CH2.
A weight measured by
A weight measured by CH1 is
b14 16#4000 b15 16#8000 CH2 is in the stability
in the stability range specified.
range specified.

Note: The state shown is determined by the corresponding bit and it is possible to have more than 2 states at

the same tim

e.

CR#201: Instruciton set

[Explanation]

Input value Description Input value Description
Start a new recording of the peak value for
0 No action 16#0101
channel 1
Instucitons for calibrating the Start a new recording of the peak value
1~20 16#0102
calibration points1~20 in channel 1 for channel 1
Instucitons for calibrating the Start a new recording of the peak value
21~40 16#010F
calibration points1~20 in channel 1 for channel 1~2
98 Activate the weight calibration 16#0201 Start a new recording for channel 1
99 Inactivate the weight calibration 16#0202 Start a new recording for channel 2
Subtracting the tare measured by
100 16#020F Start a new recording for channel 1~2
CH1
Not subtracting the tare measured
101 16#0211 Stop recording for channel 1
by CH1
Restoring the weight measured by Stop recording for channel 1
102 16#0212
CH1 to zero
Subtracting the tare measured by Stop recording for channel 1~2
103 16#021F
CH2
Not subtracting the tare measured Start a theoretical calibration for channels
104 16#0301

by CH2

1
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Input value Description Input value Description
Restoring the weight measured by Start a theoretical calibration for channels
105 16#0302
CH2 to zero 2
Start a theoretical calibration for
16#030F 16#0502 Restore to default settings

channels 1~2

7.2.5 Functions

Item Function Description

Measuring a net
1 Various measuring modes for users to choose from.

weight

o When an object is put on a load cell, users can check whether the
2 Stability check
present weight of the object is in a stability range specified.
3 Determining zero If an object is removed from the load cell used, no weight is measured.
Filtering out the maximum/minimum weight measured or using a

4 Filtering out weights averaging weight for a more accurate value

Multi-point
5 Up to 20 points adjustment

adjustment

Theoretical Calibration according to the output value of the sensor instead of the
6

calibration real weight calibration
7 Zero point tracking Zero point tracking

The limit detections
8 Saving the maximum/minimum values for channels

for channels

Records for
9 Saving the analog curves for channels

channels

1. Measuring a net weight

Users can choose to measure the net weight or the gross weight of an object. A net weight is the weight of a

product, that is, the actual weight of a product without its package. The weight of a package is a tare. A gross

weight is a total weight, namely a net weight plus a tare.

® Tare: Atare is the weight of a package

® Net weight: A net weight is the weight of a product, that is, the actual weight of a product without its

package.
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® Gross weight: A gross weight is a total weight, namely the weight of a product itself (a net weight) plus the

weight of a package (a tare).
® Gross weight=Net weight+Tare

Example: A product weighs 10 kilograms, and the carton in which the product is packed weighs 0.2

kilograms. The total weight gotten is 10 kilograms.
Net weight=10 kg
Tare=0.2 kg
Gross weight=10.2 kg
2. Stability check

When an object is put on a load cell, users can check whether the present weight of the object is in a stability

range specified.
® If a weight measured is in a stability range specified by users, the corresponding bit will be set to 1.

® If a weight measured exceeds a range specified by users, the corresponding bit will be set to 0 until the

number of weights measured in a stability range reaches the value set.

Example: The measurement time set is 10 milliseconds, the number of weights measured in a stability range is
10, and the stability range set is 1000 grams. If a variation exceeds 1000 grams, the corresponding bit will be
set to 0. If the variations in 100 milliseconds (10x10 ms) are within 1000 grams, the corresponding bit will be
set to 1. (Users should judge whether the present weight measured is in the stability range set before they

perform control.)

/\: Variations in average weights
t: Measurement time set by users
k: Stability range set by users

m: Number of weights measured in ek
a gability range >k

Average weight
A

> Time

Bit in the stability range
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3. Determining zero point

If an object is removed from the load cell used, the corresponding bit will be set to 1, the corresponding bit will
be set to 1, and users can perform the next control. (If a weight measured is in the zero range specified, the

corresponding bit will be setto 1.)

No object »

] chi

Load cell

CH2

Average weight

A

Zerorange I '

Zero weight

4. Filtering out weights

There are two ways to filter out weights.

® Filtering out the maximum/minimum weight measured: If there is a maximum weight or a minimum weight,

users can filter out the maximum weight or the minimum weight. If the value set is bigger, more weights

N

will be filtered out. Setting range: KO~K8

® Averaging weights: The values read are averaged so that a steady value is obtained. There may be peak
values due to unavoidable external factors, and the average value obtained changes accordingly. The

maximum number of values which can be averaged are 100.

5. Multi-point adjustment

The purpose of making adjustment is to make the weight measured by a cell correspond to the digital value
displayed in a load cell module. Generally, two points are adjusted. After a system is set up, users can put no
load on the scale. The weight measured is 0 grams when no load is put on the scale. The users can put a
given weight on the scale, and set a digital value corresponding to the weight. The two points are adjusted. For
example, if a load cell sensor which can measure a maximum weight of 10 kg is used, and 1 kg corresponds to

K1000, the curve presented will be like the one shown below.
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Weight
Point
i : » Digital value
KO K1000 K10000 (LSB)

Adjusting two points

In addition to the adjustment of two points, a load cell supports the adjustment of multiple points (20 points at

most). A characteristic curve is shown below.

Weight,
Point 5
Point4§
Point 1
1k
e Point 2
: — Digital value
KO K1000 K10000 (LSB)

Adjusting multiple points

6. Theoretical calibration

Theoretical calibration is done according to the sensor specification to input the voltage value to correspond to
weights. The registers for storing the voltage value are CR#700~739 for channel 1 and CR740~779 for
channel 2. After the voltage values are inputted in the registers, users can use the instruction set 16#301~302

to execute the calibration.

Example: The sensor specification is 10Kg and its eigenvalue is 2mV/V. When the sensor is loaded with a

10Kg weight, the output is 10mV. The theoretical calibration steps are as below:

Step 1: Set up the eigenvalue.

_/Options
- AS02LCA CH1 Setting
- CH1 Setting
CH1 Adjustment Setiing Parameter name Yalue | Unit | Default ‘ binirmum | haximum *
- CHZ Setting +|CHT gross/net setting gross j gross =
- CHZ Adjustment Setting Characteri il 2 4
Mlam Seting #1CHT sampling time 50ms j -

7-14



Chapter 7 Load Cell Module ASO02LC

Step 2: Set up 2-point adjustment; when the sensor is loaded with a 10Kg weight, set up the value to 10.

_/Options

= AS02LC-A CH1 Adjustment Setting
- CH1 Setting

-CH1 Adjustrnent Seting [ Peremeterneme | __ value | Unit
- CHZ Sefting g CH1 Adjustment numbe 2 1] |
- CH2 Adjustment Setling +|CH1 weight of Adjustment point 1(Zero) 0 i i 0

- Alam Setting E‘--{CH1 waight of Adjustmant paint 2 |1 non 1000 = - |

Step 3: Set up the voltage calibraiton for the zero point to 0 (OmV) in the CR#700/701, and to 10.0 (10mV) in
the CR702/703.

Step 4: Write 16#0301 into the instruction set CR#201 to execute a theoretical calibration for channels 1.

Step 5: Do not put any load on the sensor and write 16#102 into the instruction set CR#201 to reset the value

to O for channel 1.

7. Zero-point tracking

Zero-point tracking means resetting the current value to 0. Users can reset the value to 0 within certain

duration or weight. This is especially useful when the senso is not as accurated as before.

8. The limit detections for channels

Saving the maximum/minimum values for channles and users can know the peak to peak value from the

maximum/minimum values

Value of the channel

A

Maximum value

Minimum value

P Time

9. Records for channels

Record the input value of the cyclic sampling for each channel, up to 500 pieces can be recorded and the

recording time is 10ms.
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Value ofthe channel

A 500 records of data

\

A

Instruction for recording

7.2.6 Wiring

® External wiring

P Time

Recordingends

EXC+[¢&———— A+5V
_ EXC-le—— AGND
Four-wire L sic+ E _ .
SIG- -
SEN+ $ CH1
o SEN- i T
EXC+[€—— A+5V
Six-wire EXC-|[¢— AGND
— SIG+ E :
SIG-
< CH2
SEN+ a -
— L
SEN-
—— | / <
Connectedto @ @ __'Tl___L A+5Y
on a power supply module *1 T —> A+
P pply X svstem — ov DC/DC
ground | I 24V converter AGND

Third ground
(Impedance: Less than 100 )
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® Multiple load cells connected in parallel are connected to a single load cell module.

Load cell

Load cell

CH1

CH2

Load cell

Load cell

Load cell

Load cell

Load cell

Load cell

Note 1: Please connect @ on a power supply module and @ on the load cell module to a system

ground, and then ground the system ground or connect the system ground to a distribution box.

Note 2: If multiple load cells are connected in parallel, the total impedance should be greater than 40 Q.
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7.3 Adjustment

The purpose of making adjustment is to make the weight measured by a cell correspond to the digital value
displayed in a load cell module. The adjustment can be done via the instructions related or via the theoretical

calibration (refer to section 7.2.5 for more details). The adjustment steps are shown as below.

7.3.1 Steps in adjusting points

Entering adjustment

Setting the total number of
points which need to be
adjusted

No weight

v

Writing an adjustment enabled

v

instruction
v
YES
Writing an adjustment enabled j«—— Adjusting the next point

instruction

NO '}

Writing an adjustment disabled
instruction

v

The adjustment is complete.
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7.3.2 Adjustment settings /7 LC Wizard

Step 1: Set up the eigenvalue in HWCONFIG of ISPSOfot

" Options

B AS02LC-A CH1 Setting
- CH1 Setting
CH1 Adjustment Setting Parameter name | Default | Minirnurn | hacximurm + |
CH2 Setting CH1 gross/net setting gross = =
CHZ Adjustment Setting CH1 Charach 2mivf
- Alarm Setting
CH1 standstill time B
CH1 standstill Range 10 1 10000
| Ch1 Max weight 100000 100000 1 =
*|CH1 Filter mode setting Disahle I | Disahle - -
| CH1 Filter ratio 1 I | 1 - -
“|{CH1 Filter average times 10 10 1 100 L
~|Ch1 Zero upper range 10 10 0 100000
-|Ch1 Zero lower range -10 -10 -100000 0
~|CH1 Zero tfranking timer 10 10 1 500 | f
14 »
Default | Import | Export | Wpclste |

oK |

Step 2: Set up the number of adjustment and its corresponding value; the example is a 2-point adjustment,

point 1 is 0 and the value for point 2 is 1000, corresponding to 1Kg.

Device Setling

. Optians

B ASIZLC-A CH1 Adjustment Setting
- CH1 Setting
- CHI Adjustment Setting Parameter narne | Value | Default | Minimum | Maximum
- CHZ Setting nt numkber : 3
- CHZ Adjustment Setting | CH1 weight of Adjustment point 1(Zera) 0 i i i
- Alarm Selting “[CHT waight of Adjustment point 2 [1000 1000 - -
Default Import Export Wpdlate
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Step 3: After the configuration is done, download the parameterts to the module

Step 4: Right click on the module to see the option LC Wizard and double-click to open the LC Wizard.
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Step 5: Make sure the channel and adjusted points shown are the same as you have set.

LC Wizard

|

—Setting

bezzage

Channel

Faintz

Fleaze make sure that you have choze the channel and the

adjuzted Paints.

Subtracting T are

Clear Subtracting T are

I et

FReszet to Zero

Cloze

Step 6: Put no load on the load cell (adjustment point 1). And click “Next” to proceed.
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Step 7: Put a load on the load cell (adjustment point 2). For multi-point adjustment, repeat this step. This

example uses a 1Kg.

Step 8: The calibration is done.

A characteristic curve is shown below.

Weight ,
LOKQ frorermmrrsmmrssmmrssmsmsemsommssmmtsomsssmssmssses s
Point
(/0] EE——
: : » Digital value
0 1000 10000

Adjusting two points

7-22



Chapter 7 Load Cell Module AS02LC

7.3.3 Adjustment settings / Instructional calibration

Step 1: Set up the eigenvalue in HWCONFIG of ISPSOfot

" Options

B AS02LC-A CH1 Setting
- CH1 Setting
CH1 Adjustment Setting Parameter name | Default | Minirnurn | hacximurm + |
CH2 Setting CH1 gross/net setting gross = =
CHZ Adjustment Setting CH1 Charach 2mivf
- Alarm Setting
CH1 standstill time B
CH1 standstill Range 10 1 10000
| Ch1 Max weight 100000 100000 1 =
*|CH1 Filter mode setting Disahle I | Disahle - -
| CH1 Filter ratio 1 I | 1 - -
“|{CH1 Filter average times 10 10 1 100 L
~|Ch1 Zero upper range 10 10 0 100000
-|Ch1 Zero lower range -10 -10 -100000 0
~|CH1 Zero tfranking timer 10 10 1 500 | f
14 »
Default | Import | Export | Wpclste |

oK |

Step 2: Set up the number of adjustment and its corresponding value; the example is a 2-point adjustment,

point 1 is 0 and the value for point 2 is 1000, corresponding to 1Kg.

Device Setling

. Optians

B ASIZLC-A CH1 Adjustment Setting
- CH1 Setting
- CHI Adjustment Setting Parameter narne | Value | Default | Minimum | Maximum
- CHZ Setting nt numkber : 3
- CHZ Adjustment Setting | CH1 weight of Adjustment point 1(Zera) 0 i i i
- Alarm Selting “[CHT waight of Adjustment point 2 [1000 1000 - -
Default Import Export Wpdlate
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Step 3: After the configuration is done, download the parameterts to the module

Step 4: Users can see the corresponding address for instruction is D28007 in the Normal Exchange Area.

Device Setting

" Options
Bl AS02LC-4, Device InfDrmati;v/Normal Exchange Area]

-CH1 Setting

-CH1 Adjustment Setting Description Address

-CHE Setting » [Erar code D2E000 ~ D2&001

E'iiz;fgtﬁﬂzf”tsenmg | |oHT input D28002 ~ D25003
| [CHE Input DEG004 ~ D26005
| |Status Code 028006
| |Command Dzg007
Default Import Export Update
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Step 5: Write the instruction of activating the weight calibration 98 into D28007.
Step 6: Put no load on the load cell (adjustment point 1) and write 1 into D28007. (1 represents channel 1 and

2 represents channel 2)

Step 7: Put a load on the load cell (adjustment point 2). For multi-point adjustment, repeat this step. This

example uses a 1Kg.
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Step 8: Write the instruction of inactivating the weight calibration 99 into D28007 and the adjustment is done.

A characteristic curve is shown below.

» Digital value

Weight o
Point
0 1000

10000

Adjusting two points

7.3.4 LED Indicators

Number Name Description
Operating status of the module
1 RUN LED indicator| ON: The module is running.
OFF: The module stops running.
Error status of the module
ERROR LED ON: A serious error occurs in the module.
? indicator OFF: The module is normal.

Blink: A slight error occurs in the module.

Digital to analog

o
w

conversion

indicator

Indicating the digital to analog conversion status
Blinking: conversion is taking place

OFF: stop conversion
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7.4 HWCONFIG in ISPSoft
7.4.1 Initial Setting

(1) Start ISPSoft, and then double-click HWCONFIG.

(2) Selecting a module.
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(3) Double-click the module to open the Device Setting page.

(4) Set the parameters, and then click OK.

. Options

= AS0ZLC-A

CH1 Setting

CH1 Adjustment Setting
CH2 Setting

CHZ2 Adjustment Setting
Alarm Setting

Default Import

CH1 Setting

Parameter name Yalue | Unit | Diefault | hinimum Mevdimum +
~CH1 gross/net setting gross gross = =
+CH1 Characteristic value 2

H1 aling time
- CH1 standstill times

5

5 1 500

+/CH1 standstill Range 10 10 1 10000
~|Ch1 Maxweight 100000 100000 1 -

CH1 Filter mode setting Disakle [ | Disahle - -

CH1 Filter ratio 1 [ | 1 - -
“1CH1 Filter average times 10 10 1 100 L]
~|Ch1 Zero upper range 10 10 ] 100000
~1Ch1 Zero lower range -10 -10 -100000 ]
~|CH1 Zero tranking timer 10 10 1

500 hd
E B

Export Update

QK |

7-28




Chapter 7 Load Cell Module ASO02LC

(5) Click Download on the toolbar to download the parameters. (The parameters can not be downloaded

when the CPU module runs.)

7.4.2 Checking the Version of a Module

(1) On the Option menu, click Online Mode.
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(2) Double-click the module to see the Device Setting page. The version of the firmware and that of the

hardware are displayed.

7.4.3 Online Mode

(1) Click Online Mode on the toolbar.
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(2) Right-click the module.

(3) The module status can be shown.

ASDILC-A

CHI1 Input 1128654438 DECIMAL
CH2 Input 1128746189 DECIMAL
Status Code 40160 DECIMAL
Command 0 DECIMAL

7.4.4 ImportingZExporting a Parameter File

(1) After Export is clicked, the parameters will be saved as a CSV file (.csv).

Default Import
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(2) Click Import, and then select the CSV file.

Default |

7.4.5 Parameters

(1) The settings for channel 1

. Options

Default

= AZDZLC-A

i)

- CH1 Adjustment Setting
- CHZ Sefting

- CH2 Adjustment Setting
- Alarm Setting

Irnpart

CH1 Setting

Parameter name

Unit |

Default

Minirnurn

| baimurm = |

-
-

~|CH1 Charactetistic walue 2y = =
-|{CH1 sampling time 50ms = =

| CH1 standstill times 5 B 1 500
-|CH1 standstill Range 10 10 1 10000
| Ch1 Max weight 100000 100000 1 =
-|{CH1 Filter mode setting Disable |l Disable = =
~|CH1 Filter ratio 1 |l 1 = =
-|CH1 Filter average times 10 10 1 100 L
~|Ch1 Zero upper range 10 10 0 100000
-|Ch1 Zero lower range -10 -10 -100000 0
+|CH1 Zero tranking timer 10 10 1

500 -
[ B

Export Update

oK |
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(2) The adjustment for channel 1

" Options

B ASI2LC-A CH1 Adjustment Setting
CH1 Setting
CH1 Adjustment Satting Parameter name | Yalue ‘ Unit | inimum | Maxirnurm
CHE Setting i 2
- CH2 Adjustment Sefting CH1 weight of Adjustment point 1(Zerg)
- Alam Setting “{CHT weight of Adjustment pint 2 [1000 1000 - -
Default Irnport Export Update

(3) The settings for channel 2

" Optians

= ASOZLCA CH2 Setting
CH1 Setting
CH1 Adjustment Setting Parameter name | Unit | Default | Minirnurn | aximurm + |
] g 19
CH2 Adjustment Seting ~|CH? Characteristic value
Alarm Setting -|CHZ sampling time = =
~|CHZ standstill times 5 b 1 500
~{CH2 standstill Range 10 10 1 10000
| Ch2 Max weight 100000 100000 1 -
CHZ Filter mode setting Disable I | Disahle - -
~|CHZ Filter ratio 1 I | 1 = =
-|CHZ Filter awerage times 10 10 1 100 L
~|ChZ Zero upper range 10 10 0 100000
~|Che Zero lower range -10 -10 -100000 0
~|CHZ Zero franking timer 10 10 1 500 | f
1 r
Default Irmport Export Update

0K |
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(4) The adjustment for channel 1

Device Setling

- Options

E-ASI2LC-A CH2 Adjustment Setting
- CHT Setting
-CH1 Adjustment Setting Fararmeter name | Yalue Unit Default Minirnurm Maximum
-CHZ Setting & C Y nent numkber 2
-CHZ Adjustment Setting | CH2 weight of Adjustrent paint 1(Zera) 0 0 0 0
-Alarm Setting | cH2 weight of Adjustrment paint 2 2000 1000 = =
Default Import Export Updste

(5) Alarm settings

Device Setting

-~ Options

B AS02LCA Alarm Setting
CH1 Setting
- CH1 Adjustment Setting Parameter name | Walue | Unit | Default | Miniraurm | Maximurm
- CH2 Setting o r
- CHZ Adjustmeant Setting - |Hardware error [] Alarm [ ] Alarm
- Alarm Setting * |Diiver borad emar [T Alarm [ Alarm - -
Default Irmport Export Update

oK |
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7.5 Troubleshooting

7.5.1 Error Codes

Error A< DLED | ERROR LED
Description
Code indicator indicator
16#1605 | Hardware failure OFF ON
16#1607 | The external voltage is abnormal. OFF ON
16#1801 | The external voltage is abnormal. OFF Blinking
16#1802 | Hardware failure OFF Blinking
16#1807 | The driver board is abnormal. OFF Blinking
The weight measured by CH1 exceeds the maximum weight
16#1808
which can be measured, or the voltage of SEN is incorrect.
The weight measured by CH1 exceeds the maximum weight
16#1809
which can be measured.
16#180A | CHL1 is adjusted incorrectly. Run: blinking
Blinking
The weight measured by CH2 exceeds the maximum weight Stop: OFF
16#180B
which can be measured, or the voltage of SEN is incorrect.
The weight measured by CH2 exceeds the maximum weight
16#180C
which can be measured.
16#180D | CH2 is adjusted incorrectly.
7.5.2 Troubleshooting Procedure
Description Procedure

The external voltage is abnormal.

Check power supply

Hardware failure

Return the module to the factory for repair.

The driver board is abnormal.

Return the module to the factory for repair.

The weight measured by CH1 exceeds the
maximum weight which can be measured, or the

voltage of SEN is incorrect.

Check the signal received by channel 1 and its wiring.

The weight measured by CH1 exceeds the

maximum weight which can be measured.

Check the parameters of the related weight values for

channel 1.

CH1 is adjusted incorrectly.

Check the adjusted weight value and the adjustment

steps for channel 1.
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Description

Procedure

The weight measured by CH2 exceeds the
maximum weight which can be measured, or the

voltage of SEN is incorrect.

Check the signal received by channel 2 and its wiring.

The weight measured by CH2 exceeds the

maximum weight which can be measured.

Check the parameters of the related weight values for

channel 2.

CH2 is adjusted incorrectly.

Check the adjusted weight value and the adjustment

steps for channel 2.
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8.1 Introduction

Thanks for using ASO0OSCM, a serial communication module. To ensure that ASOOSCM is installed and operated
correctly, please read this manual carefully before using the module.

ASOO0SCM is a serial communication module, supporting the communication cards AS-F232, AS-F422, AS-F485 as
well as AS-FCOPM (COM2). It supports the protocols such as Modbus and UD Link (user-defined format). ASOOSCM
is set by means of ISPSoft. Please download ISPSoft V3.0 or later version in Delta’s official website. As for UD Link,
this is set by means of SCMSoft in DCISoft. Please download DCISoft V1.16 or later version in Delta’s official website.

Functions:

® |t is equipped with two function card slot, supporting the communication cards AS-F232, AS-F422, AS-F485 as
well as AS-FCOPM (COM2).

® [t supports serial extension mode and RTU mode (needs to work with AS-FCOPM via COM2).

® The serial extension mode supports Modbus communication protocol (needs to work with the communication
cards AS-F232, AS-F422 and AS-F485 ) and UD Link, a user-defined communication protocol (needs to work
with the communication cards AS-F422 and AS-F485)

8.2 Specification, Function and Wiring

8.2.1 The functional specifications

B RS-485/RS-422 communication interface

Item Specifications
Connector type European-style terminal block, spring-clip connector
. 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 76800 115200 and 230400
Transmission speed bps

Stop bit: 1 bit and 2 bits

Communication
Parity bit: none, an odd parity bit, and an even parity bit

format ) ) i

Data bit: 7 bits and 8 bits
Communication Modbus ASCI/RTU
protocol UD Link

B Electrical specifications

Item Specifications

Supply voltage 24VDC

Electric energy

- 0.6W
consumption

Weight Approximately 169g
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8.2.2 Dimensions and Profile

e |
M - ‘
| ] —
I ™
— | 38 |
|
56
Unit: mm
Number Name Description
1 Model name Model name of the module

RUN LED indicator (blue)

Operating status of the module
ON: The module is running.
OFF: The module is with low voltage or no power

ERROR LED indicator (red)

Error status of the module

ON: There is a hardware error.

OFF: The module is normal.

Blink: 1. The setting of the module is incorrect, or there is a

2 communication error.
(blinking every 1 second)
2. Hardware/low voltage error (blinking every 0.2
second)
Function Card 1 indicator Blink: The data is being transmitted via function card 1.
(orange) OFF: No transmission via function card 1.
Function Card 2 indicator Blink: The data is being transmitted via function card 2.
(orange) OFF: No transmission via function card 2.
3 Switch of the communication ID| 2 sets, one for function card 1 and one for function card 2
and the format setting respectively
4 Function card 1 slot For AS-F232, AS-F422, AS-F485
Funciton card 2 slot For AS-F232, AS-F422, AS-F485, AS-FCOPM
. . COM is for communication mode and RTU is fo remote
5 Switch of work mode setting
control mode
6 DIN rail clip Securing the module onto the DIN rail
7 Module connecting set Connecting the modules
8 Ground clip
9 Label Nameplate
10 Power input for RTU module For supplying power to RTU module
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® Communication ID and the format setup switch

When the setting value is 0, this setup is via ISPSoft. The setting range for the communication ID via the
switch is Ox01~0xOF.

COM. Mode: If users need to use the communication ID 0x10~0xF7, users need to set the setting here
to 0 and then configure this setting via ISPSoft.

RTU Mode: when the module is in RTU mode, the communication ID can only be set via the switch and
it cannot be set by means of ISPSoft.

ID Setup
ID1/ID2 ID Setup ID1/ID2 ID Setup
0 Via ISPSoft 1-F Via the switch

[ ] Switch of work mode setting
When the setting value is 0, this setup is via ISPSoft.

COM. Mode: If users need to set differnt communication format, users need to set the setting here to 0 and then
configure this setting via ISPSoft.

RTU Mode: when the module is in RTU mode, the communication baud rate can only be set via the switch and it

cannot be set by means of ISPSoft.
COM Mode @

coN—RTU
Format 1/ Baud Data . Stop | ASCIl/ | Format 1 e Data . Stop ASCIl/
Format 2| "2 | wits) | "X | its) | RTU | Format 2| "€ | wits) | "2 | @mits) | RTU
(bps) (bps)
0 Software setting 8 38400 8 None 2 RTU
1 9600 7 Even 1 ASCII 9 38400 8 None 1 RTU
2 9600 8 Even 1 RTU A 38400 7 Even 1 ASCII
3 9600 7 None 2 ASCII B 57600 8 None 1 ASCII
4 9600 8 None 1 RTU C 76800 8 None 1 RTU
5 19200 7 Even 1 ASCII D 115200 7 None 1 ASCII
6 19200 8 None 1 RTU E 115200 8 Even 1 RTU
7 19200 8 Odd 2 RTU F 115200 7 None 2 ASCII
RTU Mode @
conm—RTU
Format 2 1 2 3 4 5 6 7 8-F
Bit rates (bps) 10K 20K 50K 125K 250K 500K 1000K NA
Distance (m) 5000 2500 1000 500 250 100 25 NA

8.2.3 Wiring

8.2.3.1 ASOOSCM Wiring
[ COM mode:

Switch the work mode to COM. Install the module on the right side of the AS series CPU. Do not use external power
supply for this module to avoid problems.
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( RTU mode:
Switch the work mode to RTU. This module is equipped with an independent DC power connecter.

In order to make the functions of a serial communication module perfect and ensure the reliability of a system at the
same time, external wiring which prevents noise is necessary. Before installing cables, users need to follow the

precautions below.

(1) To prevent a surge and induction, a DC cable and other power cables which are connected to ASOOSCM-A
must be separate cables. ASOOSCM is suggested to have an independent power supply.

AS Series |0

0O
<

gpEae | w

DC Power Supply|

24VDC

Min 1.5A

Ground

oV | 24V

= e00O00

Ground

24V

DC Power Supply
24\DC
ov L

L Ground

Ground

24V
DC Power Suppl Other
24VDC devices

T .

Ground

(2) 24 VDC cable should be twisted. And the shorter end should be connected to the module.

(3) Acable (110 VAC, 220 VAC and 24 VDC) must not be installed near a main circuit, a high-voltage cable, or a
cable connected to a load which is not a PLC. Besides, a cable must not be bound to a main circuit, a
high-voltage cable, or a cable connected to a load which is not a PLC. Otherwise, effects that noise, induction,
and a surge have will increase. It is suggested to have all the cables should be wired at least 100 mm apart.

(4) For the power supply of ASOOSCM-A, please connect a 14AWG wire to the ground.

(5) Please connect 20 to 14 AWG (1 mm) wires to the input/output terminals. Only copper leads which can resist
the heat above 60/75°C can be used.
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8.3 COM mode
This section introduces ASO0SCM in the COM mode.
8.3.1 Modbus

ASO0SCM supports standard communication protocols such as Modbus RS232, RS422, and RS485. Once the data
exchange table is created, users can exchange data with the slaves.

Creation of Modbus communication: set up the communication protocol -> create data exchange table -> download
HWCONFIG -> enable this function.

Please refer to section 8.3 data exchange in AS operation manual for more information on the data exchange setup.
8.3.2 UD Link

This section introduces ASO0SCM using UD Link communication in COM mode. The setup can be done in SCMSoft.
Please refer to section 8.3.2.1 for more details on UD Link and refer to section 8.5 for operation in the software.

The UD Link provides non-Modbus RS485 and RS422 communication. A packet can be edited according to a
communication format. The steps of creating an UD Link are as follows.

Creating a group—>Editing TX packets and RX packets—> Creating commands->Downloading the group, and then
triggering the sending/receiving of the packets

First, create TX packets and RX packets in a group. Then, set the sequence of sending/receiving the packets, and the
number of times the packets are sent/received through commands. Finally, the sending/receiving of the packets in the
group is triggered. Besides, if several different types of packets are required in a larger system, users can arrange
several groups in sequence, and set the sequence of sending/receiving the packets in the groups.

8.3.2.1 TX Packets and RX Packets

Several TX packets and RX packets can be created in a group. A TX packet/RX packet is composed of messages, an
address, a length, and a checksum.
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Packet Edit

Packet Mame |

Parcket Viewr
Parcket Segment Edit

Hao. Class Format Segment View

Message Address

[ Constant ] [ Variahle ] [ Constant ] [ Variable
Length Checksutn
Add No. | O ~ HNo | O
0K || Cancal

Packet name: Users can edit a packet name.

Packet view: The contents of a packet are displayed.

Packet segment edit: Users can adjust the sequence of segments, and add/delete segments.

No.: A segment number is displayed. Users can edit 64 segments at most.

Class: A segment class is displayed. A message, an address, a length, and a checksum are classes.

Format: The data format of a segment is displayed. A hexadecimal value, an ASCIl code, and a code are data
formats.

Segment view: The contents of a segment are displayed.

Message: Users can edit “constant” messages and “variable” messages. Messages can be applied to a header
segment, a start bit segment, an end bit segment, and a data segment. There can be several messages
in a packet.

Address: Users can edit a “constant” address, and a “variable” address. There is only one address segmentin a
packet.

Length: Users can edit the length of a packet. There is only one length segment in a packet.

Checksum: Users can edit a checksum. There is only one checksum segment in a packet.
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® Constant: Data is a constant.
Format: Users can select Hex, ASCII, or Code in the Format box. If Code is selected, data used is a control code.

Value: User can enter a constant.

Message Yanable Edit

Format v

Variable Value (RD [AT, 1o

C Variahle - Length )

[]Reverse
Wariable Property

Function Read R v

Mapping Register D Register  w ]
Length Property

Funection Constatt w

Mapping Register

Constatit 1

ok | [ cance

® \Variable: Data is a variable. Users can specify an internal register in AHLOSCM-5A, or a register in a CPU module.
® Format: Users can set the format of data
Null: Data is not processed.
Hex: ASCII data is converted into hexadecimal data. ASCIl data which can not be converted into hexadecimal data
will be converted into 0.
ASCII: Hexadecimal data is converted into ASCII data. Hexadecimal data which can not be converted into ASCII
data will be converted into O.
® \ariable property
Function: For a TX packet, users can select Read R () in the Function box. For a RX packet, the users can select
Read R (), Write W (), or * in the Function box.
Mapping register: Registers in PLC
® Length
Class: Users can select 1 Byte or 2 Bytes in the Class box.
Format: Users can select Hex or ASCII in the Format box.
Value: Users can enter a length.
® Checksum
Class: Users can select a class.
Format: Users can select the format of a checksum
Initial value: Users can set an initial value.

Reverse: The high byte of a one-word checksum which is calculated, and the low byte of the checksum are
reversed.
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8.3.2.2 Command

After several TX packets and RX packets are created, users can select packets which will be sent and packets which
will be received by creating commands. Besides, the users can set the sequence of executing the commands.

Command number: Every command is numbered. Command numbers indicate execution sequence.

Command type: Users can select Send, Receive, or Send & Receive inthe Command Type box.

Send packet: Users can select a packet which has been created.

Receive packet: Users can select a packet which has been created.

Success: Users can specify an action which follows the execution of a command. They can select Next, Goto, or End.

Next: The next command is executed. If the command which is being executed is command 1, the next command
which will be executed is command 2.

Goto: Users can specify a command which should be executed much later.
End: Coming to and end
Fail: Users can specify an action which follows the execution of a command. They can select Next, Goto, or Abort.

Next: The next command is executed. If the command which is being executed is command 1, the next command
which will be executed is command 2.

Go to: Users can specify a command which should be executed much later.
Abort: Coming to and end

Retry: The sending of a command can be retried after the sending of the command fails. Users can set the number of
times the sending of a command is retried.

Repeat: After a command is executed successfully, it can be executed repeatedly. Users can set the number of times
the execution of a command is repeated.

Send wait: Users can set an interval between commands. The default is 0 milliseconds, that is, the next command is
sent after a reply is received.

Timeout: If no reply is received after a specific period of time, there is communication timeout. The default is 50
milliseconds.
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8.4 RTU Mode

o To set up the PLC in the RTU mode, users should set the function card 2 to AS-FCOPM and set up number of
the AS remote module: double click AS series PLC->Device setting->function card 2 setting

Farameter name Walue Unit
Card 2 Detect mode banual -
banual Select Card AS-FCOPM Ca =
Card 2 [0 Na. 1
Frotocal Setup Opportunity Stop—>r*Run -
Baud Rate 9600 | bps
Data bit 7 * | kit
Farity bit Ewen -
Stop hit 1 * | kit
MODBUS mode ASCI -
Delay time to Reply 0 ms
Feceived Data Timeout 200 ms
F2AD Analog Input mode o~ 1o -
FeDa Analog Output mode 0™10% -
FeAD Sampling Time 3 I
FAl Average Times 10
AS-FCOPM YWoarking mode AS Femote Cow
AS-FCOFM node 1D 1

A5 Femote module Mo.

Default
Auto Detect
Maone
1
Stop —r Bun
8600
7
Ewen
1
ASCI
0
200
010
010
3
10

Minirmurm

1

A5 Remote Cr -

1

1

baximum_ =

3000
3000

Select Bun mode after detect remote mc Fun connectec -

Fun connecter -

o To set up the remote module in the RTU mode, users should set the function card 2 to AS-FCOPM (exclusive):

double click the remote module ->AS Serial Remote Module->Device setting

Device Setting
Options
B ASI0SCh-A AS Serial Remote Module Setting
A3 Senal Remate Modul
Parameter name Yalue Unit
Function Card Type AS-FCOPM !
Master Reconnected Handling 10 Module STOF -
10 bdodule Error Handling 10 Module STOP -
10 badule timeout Handling 10 Module STOP -
Setting delay time to detect |0 module 15 01sec
4
Default Import Export

Default Minirmurm airnurm
AS-FCOPRM

10 Maodule STOP -
10 Module STOP -
10 Module STOP -
15 15

200

1) The procedure of a PLC connection lost:

[ ] I/O module stops: all YO modules stop running

[ ] I/O module keeps running: all /O modules keep the same state
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AS00SCM

2) The procedure of an error occurs in /O module

L /O module stops: all /O modules stop running

( /O module keeps running: all /O modules keep the same state

3) The procedure of an /O connection lost:

L /O module stops: all /O modules stop running

( /O module keeps running: all YO modules keep the same state

Sl & | Sl e Analog output module
. igi n igi .
Procedure Settings (RTU) . grtal & analog gital outpu (I/O module settings)
input modules modules
Clear Keep
No change
/O module stops Output on the
PLC running value =0 output
. Cannot update data | No change on the value
connection .
to the master station output value No change
lost No change
I/O module keeps on the
on the
the same state output
output value
value
No change
/O module stops Output
An error . P p_ on the
i running value =0 output
occurs in value
I/0 module No ch
o change
(Ex. Module /O module keeps No change on theg
is broken) the Same stats Other functional Other functional on the outpt
er functiona modules: output value P
modules: keep Outbut value = value
updating data to the oulf[ppulfc \)I:Iljjeeo_f No change
master station
/0 _ l[®] modu!e stops the master station Output on the
connection running value =0 output
lost value
(Ex. No change
No change
Unstable I/O module keeps th g on the
connection) | the same state on the output
output value value

L Module configuration: please refer to section 8.1.2 in the AS series operation manual.
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8.5 Normal Exchange Area

1) COM mode

Device Setting
Options | Data Exchange -COk1 | Data Exchange -COM2

B ASO03Chi-A Device Informatior” Mormal Exchange Area
- COMIT Setting
L COM2 Setting Diescription | Address
» Module Status D23000
| |Error Code D28001

Card 1 Data Exchange State (item 1732) (0:noneffail, 1:success) D28002 ~ D28005
| |Card 2 Data Exchange State (item 1732) (Inonefall, 1:success) D28006 ™ D2B00Y
| |Card 1 Data Exchange Mode Cantrol (none, 1:once. 2:akways) D2E020
| |Card 2 Data Exchange Mode Control (Dnone, 1:once, Z:always) D28021
| |Card 1 Data Exchange Trigger (item1™32) (0:no trigger, 1:trigger] D28022 ™ D2B025
Card 2 Data Exchange Trigger (itme1™~32) (0:no trigger, 1:rigger) D28026 ~ D2B029

| |Card 11D Link Group 1D Trigger D28030
| |Card 2D Link Group 1D Trigger 028031
Default Import Export
OK
1 Dewvice Setting
COptions” Data Exchange -COk1 | Data Exchange -COM2
Automatically scan slaves, when the first tim Mode Program Control A
Data Exchange Setup
Item Enable | Remote Station Address Local Address Remote Address Cuantity
1 @ 1 D26000 == DO 1
D26100 B Do 1
Move Up
D26100 == Do 1 Move Down

0K

=T T TS T SO T T ST e T = = TroT =

From the above examples, users can see that the corresponding data registers of the module and PLC will be shown
automatically in the Normal Exchange area.

) Module Status: 0 = stop, 1 = run
) Error Code: refer to section 8.7 for more information

° Card 1 & Card 2 Exchange State: it occupies 4 data registers (32-bit data); 1~32-bit represent the states of the
items 1~32 to be exchanged: O = none/fail, 1 = success.

) Card 1 & Card 2 Exchange Mode Control: the data register can be set as 0: none, 1: once, 2: always.

) Card 1 & Card 2 Exchange Trigger: it occupies 4 data registers; 1~32-bit represent the states of the items 1~32
to be exchanged: O = no trigger, 1 = trigger.

) Card 1 & Card 2 UD Link Group ID Trigger: input the group ID to be triggered
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2) RTU Mode:

Device Setting
Options

B AS00SCh-A
- AT Serial Remaote Modul

Diefault ‘

Device Infarmatior” Maormal Exchange Area

Description

Address

-

Module Status

Dz4a000

Import Export

Module Eror Code
| |0 Module Error Code

D23001
D23annz ~ Dz3004

Ok

) Module Status: 0 = stop, 1 = run

® Module Error Code: refer to section 8.7 for more information

® /O Module Error Code: refer to /O module manual for more information.

8.6 Application
8.6.1 Modbus

This section introduces the how ASO0OSCM is connected to other Delta industrial products such as a human-machine
interface, a temperature controller, a programmable logic controllers, an AC motor drive, and a servo motor through

Modbus.

The structure:

Example of a slave structure: HMI (master station) -> AS-F485 + ASOOSCM COML (slave station)

Example of a master structure: AS-F485 + ASOOSCM COM2 (master station) -> VFD, ASDA, and DVP series PLC

" Device from Register in Device into Register in
Slave Communication ) . . .
Product which datais the CPU which datais the CPU
ID protocol .
read module written module
HMI 5 ]9600, RTY, 8,E, 1 16#0100 D26100 16#0000 D26000
16#2000 ~
VFD 10 |38400, ASCII, 7,E, 1 16#2103 D26200 D26300
16#2001 D26301
16#0101 16#0101
ASDA 11 38400, ASCIl, 7,E, 1 D200, D201 D250, D251
16#020A 16#020A
PLC 12 38400, ASCI, 7,E, 1 D100~D109 D300~D309 D200~D204 D350~D354
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8.6.1.1 Modbus Slave—Connection with Delta Products

The slave station supports the following function code and the corresponding addresses:

Function code Attribute Addresses supported
16#0000~16#0063
0x03 16#0100~16#0163
0x04 Read 16#0200~16#0263
16#0300~16#0363
0x06 Wirite 16#0000~16#0063
0x10 16#0200~16#0263

16#0000~16#0063
16#0100~16#0163

Read
16#0200~16#0263
0x17 16#0300~16#0363
_ 16#0000~16#0063

Write

16#0200~16#0263

If ASOOSCM functions as a Modbus slave, users only need to set a slave ID and a transmission speed.

1) Drag ASOOSCM to the system configuration area.
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2) Click /O Scan and the system will scan module current configurations. The PLC will assign input and output

device range.

Function card Device f.rom which Register in the Device_ into.which Register in the
data is read CPU module data is written CPU module

Function card 1 16#0000 D26000 16#0100 D26100

Function card 2 16#0200 D26200 16#0300 D26300

3)

Double-click the SCM module to open the device setting for configurations.
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4) Set up the protocol for COML to be the same as the format of HMI in the Options page.

Data Exchange -COk1

E-ASN0SCh-A COM1 Setting

Fararneter narme
Function Card Type
Frotocol
Data Exchange Enable
D
Baud Rate
Format

Walue
AS-F485
MODBUS RTU

Unit Default Minirmurn Maxirmurm
Mane

MNone

Delay time to Rephy
Retry times
Feceived Data Timeout

Default | Import | Expoart |

L Device from Register in Device into . .
Communication . . . . Register in the
Product | Slave ID which datais the CPU which datais
protocol ) CPU module
read module written
9600, RTU, 8,
HMI 5 E 1 0x0100 D26100 0x0000 D26000

5) Download the parameters to ASO0SCM.

NOTE: Users can double-clink the module to open the device setting page to configure the parameters.

8.6.1.2 Modbus Master—Connection with Delta Products

This section introduces the how ASO0SCM is connected to other Delta industrial products such as a programmable
logic controllers, an AC motor drive, and a servo motor via COM2.

Slave Communication Device from Register in Device into Register in
Product which datais the CPU which datais the CPU
ID protocol .
read module written module
16#2000 D26300~
VFD 10 38400, ASCIl, 7,E, 1 16#2103 D26200 1642001 D26301
ASDA 11 38400, ASCIl, 7,E, 1 16#0101 D26210 16#0101 D26310
D26220~ D26320~
PLC 12 38400, ASCIl, 7,E, 1 D100~D109 D26229 D200~D204 D26324

If ASOOSCM functions as a Modbus master, users only need to set a master ID and a transmission speed.
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1)

2)

Drag ASO0SCM to the system configuration area.

Double-click the COM2 Setting and select the card as AS-F485.
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3) Click /O Scan and the system will scan module current configurations. The PLC will assign input and output
device range.

4) Double-click the SCM module to open the device setting for configurations.
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5)

6)

Set up the protocol for COM2:

Set up the data exchange table: select Data Exchange — COM2 and click Add to create a new data exchange
table.
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7) Settings in the data exchange: double-click the item to open the editing page.

o Select Standard Modbus Device in the Remote Device Type and input the parameters and then select

Enable.
N Device from Register in Device into Register in
Slave Communication . . . .
Product which datais the CPU which datais the CPU
ID protocol .
read module written module
16#2000 ~
VFD 10 38400, ASCII, 7,E, 1 16#2103 D26200 D26300
16#2001 D26301
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) Select Standard Modbus Device in the Remote Device Type and input the ASDA parameters and then
select Enable.

Slave Communication Device from Register in Device into Register in
Product which datais the CPU which datais the CPU
ID protocol .
read module written module
ASDA 11 38400, ASCIl, 7,E, 1 16#0101 D26210 16#0101 D26310
Ttem2 @

[v Enable
Slave Address 11

The Shortest Update Cycle (ms) 10 ¥

Connection Timeout (ms) 50 v

[ Suppert Read/wnite synchronization (Function Code: 0x17) Remote Device Type | Standard Modbus Device j
[ Local Start Address D26200 ~ D26299 - [ Remote Start Address (Hex) 0 ~ FFFF | Quantity (word)
|D Register = [ 210 [MODBUS Register Hex [ \ t
| Local Start Address D26300 ~ D26399 | Remote Start Address (Hex) 0 ~ FFFF | Quantity (word)
- *
|D Register | [ 210 | MODBUS Register Hex [ e \ 1

) Select PLC devices in the Remote Device Type and input the PLC parameters and then select Enable.

Slave Communication Device from Register in Device into Register in
Product which datais the CPU which datais the CPU
ID protocol .
read module written module
D26220~ D26320~
PLC 12 38400, ASCII, 7,E, 1 D100~D109 D200~D204
D26229 D26324
Item3 @I
¢ Enable
Slave Address 12
The Shortest Update Cycle (ms) 10 ¥
Connection Timeout {ms) 50 [
[ Support Read/write synchronization (Function Code: 0x17) el | UVP FEB/SVL/SE j
[ Local Start Address D26200 ~ D2629% [ Remote Start Address D) ~D11999 [ Quantity (word)
- -
|D Register =] [ 2620 D B [ 10
[ Local Start Address D26300 - D26309 [ Remote Start Address D0 - D11999 | Quantity (word)
|D Register = [ 26320 . ) E | 3
Cancel
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8) Select the Mode to “Always Enable”
Device Setting
Optiuneratﬁ Exchange ’COW’Dﬁtﬁ Exchange {)OMZ]

[] Auto Scan Mode Always Enable 'I

[ Data Exchange Setup
Item | Enable | Remote Station Address Local Address | | RemoteAddress | Quantity \ add
1 [] 10 D26200 P 2103 1
D26300 >> 2000 2
-Move Up
. 8 11 D26210 << 101 1
1 Move Down|

D26310 = 101
D26220 <

D26320

Delete

Copy

oK

NOTE: If the Data Exchange Mode Control is set by the program, users can check and control the register
address in the Normal Exchange Area page.

Options rData Exchange -COMI rData Exchange —COM2]

E-ASIISCM-A o Devicelnfurmatig/Nurmal Exchange Area

- COM1 Setting
- COME Setting Description | Address
| |hodule Status Dz28000

| |Error Code D200

Card 1 Data Exchange State (itern 1732) (Inone/fail, 1:success) D28002 ~ D28005

Card 2 Data Exchange State (iterm 1732) (0:none/fail, 1:success) D28006 ™~ DZ8009

Card 1 Data Exchange Mode Contral (D:none, T:once, 2ialweys) D28020

Card ? Data Exchange Mode Contral (D:none. 1:once, Zalways)  D28021

| |Card 1 Data Exchange Trigger (item1™32) (I:no trigger. 1:trigger) D28022 ™ DZE0ZE

| |Card 2 Data Exchange Trigger (itmel™32) (1:no tigger. 1:igger) D28026 ™ D2E029

| |Card T UD Link Group 10 Trigger D23030

| |Card 2 UD Link Group 10 Trigger Dza031

-

9) Download the parameters to ASOOSCM.

If the Mode is set to Always Enable, after downloading the parameters, the data exchange will be started right away.

If the Mode is set to Program Control, after downloading the parameters, the data exchange will be started by the
program.
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8.6.2 UD Link

This section introduces how ASO0SCM is connected to other industrial products through a non-Modbus RS485

communication port on ASO0SCM.

ASOOSCMCOML | ——

Master S Slave
RS 485 9600, 7,E, 1
Communication of a Slave
Packe(t;t; send Packet('z )receive Description
POS, xxx, yyy POS,ACT Xxx and yyy are coordinates (0~999)

1) Drag ASOOSCM to the system configuration area.
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2) Double-click the SCM module to open the device setting for configurations.

3) Select AS-F485 in the function card type for COM1. And its corresponding parameters will appear.
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4)

5)

Select UD LINK in the protocol. Set up the baud rate and format. Click OK.

Parameter name

YWalue

Unit | Default

kinirmurm

b aeirnurm

~Function Card Type

A5-F485

B

None

¥ rrotocol uounk  fd None
- Baud Rate 5600 | bps 9600 -
* Format 7E1 | 7ET -

Right-click ASOOSCM module and then see and select the option Communication Software->SCMSoft.
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6) Click Group List to create a group list.

Give the group list a name (this example uses Slave_Simulation) and select 1 (COM 1) as the slot number.

Great a group and name it as Master Send.
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=

=-{ Untitled0
..... 5 COM PORT Setting
=45 UD Link
E% Group List
B% Slave_Simulation
El Master Send
J@I T¥ Packet

* Group ID

L 1

Group Mame

Master Send

7) Edit the TX Packet and name it as TX POS Send. Double-click TX POS Send to open the Packet Edit window.

T )]
=-{# Untitled0
..... _Z COM PORT Setting
Bfg UD Link
EI% Group List
EI% Slave_Simulation
EI Master Send

R=d > Pack=t

@I R Packet

T# Packet Mame
T# POS Send

- Packet Mo.

=] 1

Edit the TX packet, “POS, xxx, yyy” (the example below uses POS, 123, 123)

Click Constant and input POS
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Click OK and then the packet contents can be seen in the packet view.

[xxx] is variables. Click Variables to edit. The value is obtained from the value in data register (D26100~D26199)
via ISPSoft. The example here uses D26100: 16#3132 and D26101: 16#3300 and the value obtained is 123.
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Input the data registers that contain the values you'd like to obtain. The example here uses D26100 and the
obtained value length is 3 byte.

Click OK to see the values ("POS,"+ ( R ( D Register [26100], 3 )) in the Packet View.
Paclket View

"POS," + (R(D Register [26100]), 3)

4 ;

[+ ]: use constant to edit and the format is ASCIL.

Click OK to see the values ("POS,"+ ( R ( D Register [26100], 3 )) in the Packet View.

Packet View

"POS," + (R(D Register [26100]), 3)+","

4 F
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[yyy] is variables. Click Variables to edit. The value is obtained from the value in data register (D26100~D26199)
via ISPSoft. The example here uses D26102: 16#3132 and D26103: 16#3300 and the value obtained is 123.

Input the data registers that contain the values you'd like to obtain. The example here uses D26102 and the
obtained value length is 3 byte.

Click OK to see the values ("POS,"+ ( R ( D Register [26102], 3 )) in the Packet View.

Packet View

"POS," + (R(D Register [26100]). 3) + "." + (R(D Register [26102]), 3)
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8) Edit the packet: create a packet and name it as “RX Result”. Double-click it to open the editing window.

Hlxl

=& Untitled0

..... 5 COM PORT Setting
Elﬁ UD Link
E|:l':| Group List

EI% Slave_Simulation

E| Master Send
L5 TH Packet

* Packet Mao. FX Packet Mame
(] 1 R Result

Write the sending packet into D26000 of the AS300 CPU. “*” means the length is not specified.

The packet view will be as below.

Packet View

(W(D Register [26000]), *)

4
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9) Create a command: right-click the Master Send to see and select the option Create Command. And a new

command will be shown on the list.

=

..... _F COM PORT Setting
Hﬁ UD Link
E% Group List

El% Slave_Simulation

£

Comr

JHI Create Command

@l R Packet |

) Double-click the new command on the list to open the Command Edit window.

EI% Group List
E[?g Slave Simulation

B Viter Send

@ T Packet
@ R Packet

= s command Mo, Command Type
- Untitledo o3 1 Send
... 5 COM PORT Setting <
-5 UD Link
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) Set up to send the packet of TX POS SEND and put the received contents in the devices assighed by RX
Result.

) Make sure the Group is in slot 1 (COML).

10) Download the parameters to ASOOSCM.
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11) Set up the devices for UD Link Group ID Trigger in HWCONFIG. Once the ASO0OSCM module is created, the
system will assign the corresponding addresses automatically.
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Double-click ASO0SCM to open the device setting page. Users can see the Card 1 UD Linkd Group ID Trigger is
in D28030. Write 1 into D28030 via ISPSoft to trigger and start data exchange.

Users can use the monitor function in ISPSoft to see if the transmission works correctly.

D210 | 12 123* 0.000 ASCT =
D610 ! [ 2 0.000 ASCI =
D26102 Send 12 123% 0.000 ASCT -
D26103 3 ok 0.000 ASCT =
D00 FO FOS, TAO0RLTIOIE000  |ASCIT =
D26001 - S SAC 12207 ASCT =
D26002 Rece'}’e AC ACT* 2203402395360.000 | ASCIT =
D26003 | T* THr 0.000 ASCI =

8-35



AS Series Module Manual

8.7 Error Code

The error flags and the UD Link statuses are stored in data registers. Users can modify the input device range by
themselves.
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8.7.1 Troubleshooting for Module ASOOSCM as a Communication
Module

8.7.1.1 ERROR LED Indicator’s Being ON

The following error codes are for users to identify possible errors occurred when the ASOOSCM module is installed on

the right side of the CPU module and acts as a communication module.

Error

Code Description Solution
1. Check if the module is securely installed.
16#1605 | Hardware failure 2. Change and install a new ASOOSCM or contact the

factory.

1. Check if the function card is securely installed.
Change and install a new function card or contact
the factory.

16#1606 | The setting of the function card is incorrect. | 3. Check if the setting in HWCONFIG is consistent with

the actual setting in the function card.

4. Change and install a new ASOOSCM or contact the
factory.

8.7.1.2 ERROR LED Indicator’s Blinking Every 0.5 Seconds

The following error codes are for users to identify possible errors occurred when the ASOOSCM module is installed on
the right side of the CPU module and acts as a communication module.

Error

Code Description Solution

Check the parameter in HWCONFIG, and the parameter.

16#1802 Incorrect parameters .
P Download the parameter again.

1. Check whether the communication cable is
connected well.

2. Check if the station number and the communication
format are correctly set.

3. Check if the connection with the function card is
working fine.

16#1803 Communication timeout

1. Check the settings of the UD Link.

16#1804 | The setting of the UD Link is incorrect. . . - .
2. Check the settings to trigger warnings in the PLC.

The following error codes can only be viewed via SCMSoft; when the following errors occurred, they will not be shown
on the LED indicators and the system will not send the error messages to the CPU module.

Error .. .
Description Solution
Code P
The settings in HWCONFIG and actual Check the settings in HWCONFIG and actual manual
16#0107 manual settings are not consistent for the | settings for the function card 1.
function card 1.
The settings in HWCONFIG and actual Check the settings in HWCONFIG and actual manual
16#0108 manual settings are not consistent for the | settings for the function card 2.
function card 2.
16#0201 | Incorrect parameters Check the parameter in HWC_ONFIG and the parameter.
Download the parameter again.
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Error . .
Description lution
Code escriptio Solutio
1. Check if the station number and the communication
. L format are correctly set.
16#0301 Function card 1 communication timeout ) ] ) . .
2. Check if the connection with the function card is
working fine.
1. Check if the station number and the communication
16#0302 | Function card 2 communication timeout format are correctly set.
2. Check if the connection with the function card is
working fine.
1640400 Invalid UD Link Group ID for the function 1. Check the settings of the UD Link.
card 1 2. Check the settings to trigger warnings in the PLC.
1640401 Invalid UD Link Group ID for the function 1. Check the settings of the UD Link.
card 2 2. Check the settings to trigger warnings in the PLC.
1640402 Invalid UD Link Command for the function 1. Check the settings of the UD Link.
card 1 2. Check the settings to trigger warnings in the PLC.
1640403 Invalid UD Link Command for the function 1. Check the settings of the UD Link.
card 1 2. Check the settings to trigger warnings in the PLC.

8.7.2 Troubleshooting for Module ASOOSCM as a Remote Module

Errors from the remote modules are regarded as warnings for AS CPU modules. The LED indicator of the CPU
module will blink and the CPU module can still operate. Users can use the flag SM30 to work with the programs in the
PLC to manage the ways to present the errors from the remote modules.

8.7.2.1 Error LED Indicator’s Being ON

Error codes for the error type

(E:rorg; Description Solution
1. Check if the module is securely installed.
16#1301 | Hardware failure 2. Change and install a new ASO0SCM or contact the
factory.
1. Check if the function card is securely installed with
the AS-FCOPM card.
2. Change and install a new function card or contact
16#1302 | The setting of the function card is incorrect. the facFory. o ) . .
3. Checkif the setting in HWCONFIG is consistent with
the actual setting in the function card.
4. Change and install a new ASOOSCM or contact the
factory.

8.7.2.2 ERROR LED Indicator’s Blinking Every 0.5 Seconds

Error codes for the warning type

Error o .
Description Solution
Code P
16#1502 | Incorrect parameters Check the parameter in HWC_ONFIG and the parameter.
Download the parameter again.
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Error L. .
Description Solution
Code P
16#1503 Extension module communication timeout Make sure the module is weII-connec.ted tothe CPU
module and turn-on the modules again.

8.7.2.3 ERROR LED Indicator’s Blinking Every 0.2 Seconds

This happens when the power supply of 24VDC for the remote module is not sufficient. Please check the power supply.
If the power supply is normal, remove the extension module from the CPU module and then check if the SCM remote
module is out of order. The error codes below are of the warning types.

Error

Code Description Solution

24VDC power supply is not sufficient and Check whether the 24 V power supply to the module is
16#1303 | then is recovered from a low-voltage less normal.
than 10ms situation.
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9.1 Introduction

Function cards are the extension cards such as analog input/output (Al/AO) and communication cards for AS
series PLC.

9.2 Specification and Function
9.2.1 AS-F232

AS series PLC is built with COM1 (RS-485), and COM2 (RS-485). Users can use this extension card for communication
via different interface such as RS-232, PC and so on. Other than the different communication interface, the
communication functions including are the same as the built-in ones; the communication port can be set as a Slave or a
Master node. After installing the extension card, go to the HWCONFIG in the ISPSoft for communication setups.

B Wiring example

AS-F232

+ Superior
(DB9female)

machine

DB9 male to DB9 female (standard cable)
9.2.2 AS-F422
Users can use this extension caishioinGaiicatiaauuith Delta HMI series or other devices via RS-422
communication port. Other than the different communication interface, the communication functions including
are the same as the built-in ones; the communication port can be set as a Slave or a Master node. After
installing the extension card, go to the HWCONFIG in the ISPSoft for communication setups.

B Wiring example of the communication with Delta HMI DOPA series via COM2

AS-F422 Delta HMI DOPA series

1R+ Tx+|3 @/ RTS-
2 R- TX- |4 7IRTS+
3T+ Rx+|2 gl |
4| T- Rx-|q 9|CTS+
CTS-
COM2/DB-9

9.2.3 AS-F485
With its own standalone communication port, it can work independently and can be set as a Slave or a Master
node. After installing the extension card, go to the HWCONFIG in the ISPSoft for communication setups.

B Wiring example

Master node Slave node Slave node
D+|D-[sG D+| D-|SG| s |SG|D+|D-
Terminal ¢ e I—l/—\\i\—"—l—ll—\!—l Terminal
resistor I’ Vo !' ! A resistor
(120 ohm) | ! L (120 ohm)
\ Shielded ‘Y Shielded
cable cable

9-2



Chapter 9 Function Cards

9.2.4 AS-F2AD

2 analog signal input channels:

Characteristic
curve

Digital Value Output

10v

Voltageinput

Item \oltage Input Current input
Analog Signal DC 0~+10V DC 4~20mA
Resolution 12-bit 11-bit
Input impedance 2MQ 250Q
Conversion time 3ms/CH

4000 2000

Digital Value Output

Currentinput

Digital value Cardl

SR168 (CH1)

SR169 (CH2)

output Card?2

SR170 (CH1)

SR171 (CH2)

Users can use the program to read the values in SR to obtain the corresponding A/D conversion value for the channel.

9.2.5 AS-F2DA

2 analog signal output channels:

Item \oltage output Current output

Analog Signal DC 0~+10V DC 4~20mA
Resolution 12-bit 12-bit
Input impedance 21kQ <500Q
Conversion time 2ms /CH

s 10V B

S [y, =

> =

© 3
Characteristic o =

()] [}
curve I | S

g ‘ 3]

0 4000

Digital Value Input

Digital Value Input

Cardl

SR172 (CH1)

SR173 (CH2)

Digital value output

Card2

SR174 ( CH1)

SR175 ( CH2)

Users can use the instruction MOV to move the value to the SR to obtain the corresponding voltage output value.
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9.2.6 AS-FCOPM

With its own standalone communication port, it can work independently and can be set as a Slave or a Master

node. After installing the extension card, go to the HWCONFIG in the ISPSoft for communication setups.

M Wiring example

Master node Slave node Slave node
CAN_HICAN_L GND| |CAN_HICAN_L| G ND| missssssen GND[cAN_HcAN_L | RO ]
‘ \ N N . S

)
H

Terminal I i Terminal

resistor [I]_ Shielded * {jresistor rninni

(120 ohm)L—, , cable & L o o T(120 ohm)

9.3 Profiles and Dimensions
9.3.1 AS-F232

i 7 é
- M| m

=38 s
ﬂ QLO@

37 23.9
Unit: mm

9.3.2 AS-F422/AS-F485/AS-F2AD/AS-F2DA

0 a ]
M| 0 ﬁ H T
A ol O H
PUSH Lr) o
U e e =

37 23.

‘ @

Unit: mm

9-4



Chapter 9 Function Cards

9.3.3 AS-FCOPM

o fFesnd

A
PUSH

I=] = |-
1

gl = |
59.3
61.3

LY

37 23.9

Unit: mm
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9.4 Wiring
9.4.1 AS-F2AD

CH1

CH2

N CH1

CH2

. AG
4-wire: voltage input 5 =
OV~+10V Shielded cable *1 CHX ™
V1+
+24V 1+ 2500
ov 1™
COM 1
I AG
4-wire: currentinput CHX N
4mA~+20mA Shielded cable *1 Vo M
- - 2500
+24V
™M
OV .
1
2-wire: currentinput -
4mA~+20mA .5 [ AG
+24V Shielded cable *1 CHX
+ [ - ™
| —
] ﬂ \ 2 (VI 2500
i VA e
oV — COM
< SR
| FE |
3-wire: voltage input -0~
oV~+10V Shielded cable *1 5 [ AG
+24V— + ﬂ \ CHX M
1
o % \J var 2500
3 - 12+
11 ! 1
L * COM Lt
\r FE |
3-wire: currentinput
4mA~+20mA Shielded cable *1 CSHX g@ AG
+24V—} ﬂ \ x V1+ .%
250Q)
11+
oV - u - - (- 1M
T \/A/ COM {1
L %4
r——
I FE

*1. Please use shielded cables to isolate the analog input signal cable from other power cables.

*2. If the module is connected to a current signal, the terminals Vn and In+ (n=1~2) must be short-circuited.

*3. If the ripple in the input voltage results in the noise interference with the wiring, please connect the module to the

capacitor having a capacitance in the range of 0.1 yF to 0.47 pF with a working voltage of 25 V.

*4. Please connect the shielded cable to the terminal FE.

*5. The wording “CHX" indicates that the 5 wiring methods listed above can be used for every input channel.
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9.4.2 AS-F2DA

Voltage output

oV~+10V *4
T - -~ CHX
*Zi vOo1 H'—‘b— CH1
. 101
- L COM —‘ —1
o ordrive. Shielded cable*1| *3 C Lac |
recorder, L
proportioning valve r— _
| FE |
Currentoutput *4

AmA-20mA VO2 | —+— CH2
— 102 ]
coMm

AC motor drive,

recorder, Shielded cable*1 *3

proportioningvalve -— —

*1. Please use shielded cables to isolate the analog input signal cable from other power cables.

*2. If the ripple in the input voltage results in the noise interference with the wiring, please connect the module to the
capacitor having a capacitance in the range of 0.1 yF to 0.47 yF with a working voltage of 25 V.

*3. Please connect the shielded cable to the terminal FE.

*4. The wording “CHX" indicates that the 2 wiring methods listed above can be used for every input channel.

9.5 HWCONFIG in ISPSoft
9.5.1 Initial Setting

(1) Start ISPSoft, and then double-click HWCONFIG.
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(2) Selecting a function card on the module.

(3) Double-click the function card to open the device setting page.
Cardl Detect mode: auto detect or select the function card model.
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(@) When the function card is AS-F232, AS-F422 or AS-F485. Users can set up the communication related settings
in the area within the red box.

(b) Function card AS-FCOM can only be installed in function card slot 2.

Set up the communication related settings in the area within the red box.
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(c) When the function card is AS-F2AD or AS-F2DA. Users can set up the communication related settings in the
area within the red box.

(d) Click OKto confirm the settings.
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(4) Click Download on the toolbar to download the parameters. (The parameters cannot be downloaded when the CPU
module runs.)
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