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AH500 Module Manual

1.1 Overview

This manual introduces the usage of special modules. Analog input/output modules, temperature
measurement modules, motion control modules, and network modules are special modules. They
are described below.

Classification

Model Name

Description

Ana log
input/output
module

AHO04AD-5A

Four-channel analog input module
Hardware-resolution: 16 bits

0/1V~5V,-5V~5V,0V~10V, -10 V~10 V, 0/4 mA~20 mA, and
-20 mA~20 mA
Conversion time: 150 us/channel

AHO8AD-5A

Eight-channel analog input module

Hardware-resolution: 16 bits

0/1V~5V,-5V~5V,0V~10V, -10 V~10V, 0/4 mA~20 mA, and
-20 mA~20 mA

Conversion time: 150 us/channel

AHO8AD-5B

Eight-channel analog input module
Hardware-resolution: 16 bits
0/1V~5V,-5V~5V,0V~10V, and -10 V~10 V
Conversion time: 150 us/channel

AHO8AD-5C

Eight-channel analog input module
Hardware-resolution: 16 bits

0/4 mA~20 mA, and -20 mA~20 mA
Conversion time: 150 us/channel

AHO4DA-5A

Four-channel analog output module

Hardware-resolution: 16 bits

0/1V~5V,-5V~5V,0V~10V, -10 V~10V, and 0/4 mA~20 mA
Conversion time: 150 us/channel

AHO8DA-5A

Eight-channel analog output module

Hardware-resolution: 16 bits

0/1V~5V,-5V~5V,0V~10V, -10 V~10V, and 0/4 mA~20 mA
Conversion time: 150 us/channel

AHO8DA-5B

Eight-channel analog output module
Hardware-resolution: 16 bits
0/1V~5V,-5V~5V,0V~10V, and -10 V~10 V
Conversion time: 150 us/channel

AHO8DA-5C

Eight-channel analog output module
Hardware-resolution: 16 bits

0/4 mA~20 mA

Conversion time: 150 us/channel

AHOGXA-5A

Four-channel analog input module

Hardware-resolution: 16 bits

0/1V~5V,-5V~5V,0V~10V, -10 V~10V, 0/4 mA~20 mA, and
-20 mA~20 mA

Conversion time: 150 us/channel

Two-channel analog output module

Hardware-resolution: 16 bits

0/1V~5V,-5V~5V,0V~10V, -10 V~10V, and 0/4 mA~20 mA
Conversion time: 150 us/channel
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Classification

Model Name

Description

Temperature
measurement
module

AHO4PT-5A

Four-channel four-wire/three-wire RTD

Sensor type: Pt100/Pt1000/Ni100/Ni1000 sensor, and
0~300 Q input impedance

Resolution: 0.1 °C/0.1 °F (16 bits)
Four-wire conversion time: 150 ms/channel
Three-wire conversion time: 300 ms/channel

AHO8PTG-5A

Eight-channel four-wire/three-wire/two-wire RTD

Sensor type: Pt100/Pt1000/Ni100/Ni1000, and 0~300 Q
input impedance

Resolution: 0.1 C/0.1 °F (16 bits)

Conversion time: 20 ms/4 channels and 200 ms/8 channels

AHO4TC-5A

Four-channel thermocouple temperature sensor
Sensor type: J, K, R, S, T, E, N, and -150~+150 mV

Resolution: 0.1 °C/0.1 °F
Conversion time: 200 ms/channel

AHO8TC-5A

Eight-channel thermocouple temperature sensor
Sensor type: J, K, R, S, T, E, N, and -150~+150 mV

Resolution: 0.1 °C/0.1 °F
Conversion time: 200 ms/channel

Motion control
module

AHO2HC-5A

Two-channel high-speed counter module (200 kHz)

AHO4HC-5A

Four-channel high-speed counter module (200 kHz)

Network
module

AH10EN-5A

It is an Ethernet communication module. It can function as a
mater or a slave. It is equipped with two Ethernet ports, and
supports a Modbus TCP master and EtherNet/IP (V2.0).

AH15EN-5A

It is an Ethernet communication module. It can function as a
mater or a slave. It is equipped with two Ethernet ports, and
supports a Modbus TCP master and IEC60870-5-104.

AH10SCM-5A

It is a serial communication module with two
RS-485/RS-422 ports, and supports Modbus and the UD
Link protocol.

There is isolation between two parts of communication, and
there is isolation between two parts of power.

AH15SCM-5A

It is a serial communication module with two RS-232 ports,
and supports Modbus and the UD Link protocol.

There is isolation between two parts of communication, and
there is isolation between two parts of power.

AH10DNET-5A

It is a DeviceNet communication module. It can function as
a master or a slave. The maximum communication speed is
1 Mbps.

AH10PFBM-5A

PROFIBUS-DP master module

AH10PFBS-5A

PROFIBUS-DP slave module

AH10COPM-5A

Itis a CANopen communication module. It can function as
a master or a slave.

Remote 1/O
module

AHRTU-DNET-5A

DeviceNet remote 1/O module

AHRTU-PFBS-5A

PROFIBUS-DP remote I/O module

AHRTU-ETHN-5A

Ethernet remote I/O module
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1.2 Specifications

1.2.1 General Specifications

Item Specifications

Operating -20~60°C
temperature
Storage temperature | -40~70°C

. - 5~95%
Operating humidity No condensation

- 5~95%

Storage humidity No condensation
Vibration/Shock International standards IEC61131-2, IEC 68-2-6 (TEST Fc)/IEC61131-2
resistance & IEC 68-2-27 (TEST Ea)
Work environment No corrosive gas exists.
Installation location In a control box
Pollution degree 2

1.2.2 EMC Standards

1.2.2.1 EMI
Port Frequency range Level (Normative) Reference standard
Enclosure port / .
(radiated) 30-230 MHz 40 dB (puV/m) quasi-peak
(measured at a IEC 61000-6-4
distance of 10 230-1000 MHz 47 dB (uV/m) quasi-peak
meters)
0.15-0.5 MHz 79 dB (uV) quasi-peak
AC power port 66 dB (pV) average
. IEC 61000-6-4
(conducted) 0.5-30 MHz 73 dB (uV) quasi-peak
’ 60 dB (uV) average
1.2.2.2 EMS
Enicamenty] Reference standard Test Test level
phenomenon
Electrostatic Contact 4 kV
discharge IEC 61000-4-2 Air +8 kV
Radio frequency 2.0-2.7 GHz 1V/m
electromagnetic 80% AM,
field IEC 61000-4-3 | 1 kHz 14-2.0 GHz 3 Vim
Amplitude sinusoidal 80-1000 MHz 10 V/m
modulated
Power frequency IEC 61000-4-8 60 Hz 30 A/m
magnetic field 50 Hz 30 A/m
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1.2.2.3 Conducted Immunity Test

. Fast transient High energy Radio frequency
Environmental phenomenon burst surge interference
Reference standard IEC 61000-4-4 IEC 61000-4-5 IEC 61000-4-6
Interface/Port | . Tpeelie Test level Test level Test level
interface/port
Data Shielded cable 1kV 1kV CM 10V
communication | Unshielded cable 1 kV 1kV CM 10V
AC /O 2 kV CM
(unshielded) 2kV 1 kV DM 10V
Digital and Analog or DC
analog /0 | 1/O(unshielded) Tkv 1kvCM 10V
All shielded lines
(to the earth) 1 kV 1kV CM 10V
2 kv CM
AC power 2 kV 10V
Equipment P 1KV DM
power 0.5kv CM
DC power 2 kV 0.5 kV DM 0V
AC I/0 and AC 2kV CM
|/O_F0W9r and auxiliary power 2kV 1 kV DM 1oV
auxiliary power
Ou?;,ﬁt DC I/0 and DC Y 0.5kV CM 10V
auxiliary power 0.5 kV DM
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2.1 Overview

The specifications for analog-to-digital modules, the operation, and the programming are described
in this chapter. AHO4AD-5A, AHO8AD-5A, AHO8AD-5B, and AHOBAD-5C are analog-to-digital

modules.

2.1.1 Characteristics

(1) Amoduleis selected according to practical application.

AHO4AD-5A: There are four channels. Inputs received by a channel can be either voltages or
currents.

AHO8AD-5A: There are eight channels. Inputs received by a channel can be either voltages or
currents.

AHO8AD-5B: There are eight channels. Inputs received by these channels are voltages.

AHO8AD-5C: There are eight channels. Inputs received by these channels are currents.
(2) High-speed conversion

An analog signal is converted into a digital signal at a speed of 150 us a channel.

(3) High accuracy

Conversion accuracy: The error is £0.1% of an input voltage, and +0.1% of an input current.

(The ambient temperature is 25°C. The number of input
voltages/currents which are averaged is 100.)

(4) A scalerange can be set by means of software.
Users can set a scale range in ISPSoft. A scale range is a range of digital values to which a
range of analog values corresponds.

(5) 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

AHO4AD-5A AHOBAD-5A AHO8AD-5B AHOBAD-5C

Number of inputs

4 8 8 8

Analog-to-digital
conversion

Voltage input/ Voltage input/

Current input Current input Voltage input

Current input

Supply voltage

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

Connector type

Removable terminal block

Conversion time

150 ps/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 V DC and the ground: 500 V DC
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Functional specifications

Analog-to-digital
conversion

Voltage input

Rated input range| -10V~10V ov~-10V BV ov~-5V 1V~-5V
Ir-|aar11rgc]i;vare NPUt " 10.1V~10.1V -0.1V~10.1V -5.05 V~5.05 V/-0.05 V~5.05 V/ 0.95 V~5.05 V
Fiducial error
(Room +0.1%
temperature)
Fiducial error
(Full temperature +0.45%
range)
Linearity error
(Room +0.07%
temperature)
Linearity error
(Full temperature +0.12%
range)
Hardware .
resolution 16 bits
Input impedance >1MQ
Absolute input +15V
range
Analog-to-digital Current input
conversion
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 mMA~20.2 mA

Fiducial error

range

(Room +0.1%
temperature)

Fiducial error

(Full temperature +0.2%
range)

Linearity error

(Room

temperature) (Full +0.05%
temperature

range)

Linearity error +0.23%
Hardware .
resolution 16 bits
Input impedance 250 Q
Absolute input +32 MA
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2.2.2Profile
® AHO04AD-5A/AHO8AD-5B/AHO8AD-5C

@—) 04AD 08AD 08AD
R ruN o
e I
T PO vor ] 04 ﬂ
; @l = i = F -
‘ L vit it
v e =
‘ 3 § |&Bs
;

| 78

| NIZ

FAR A A p o p e

li=mai

at}

—
A
D
|5,
©, ] ] | &e @
@
£ l Q)
g b I8
H Ol IO i
H I 4 0
: A i
(&— |22
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED i . .
S ON: The module is running.
indicator ,
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.
3 Rem_ovable The inputs are connected to transducers.
terminal block
Arrangement of
4 the input Arrangement of the terminals
terminals
5 :rjue)it::pnon of the Simple specifications for the module
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Number Name

Description
6 Clip Removing the terminal block
7 Label Nameplate
8 Set screw Fixing the module
9 Connector Connecting the module and a backplane
10 Projection Fixing the module
2.2.3Dimensions
® AHO04AD-5A/AHO8AD-5B/AHO08AD-5C
35 103 ‘
B i
0
110
114
=
- = = 5
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® AHO8AD-5A

35

VAN
D
m
—| g
ol B2 ]
o i
— H
. ;
123.4 —6—
Unit: mm
2.2.4 Arrangement of Terminals
AHO4AD-5A AHO8AD-5A AHO8AD-5B AHO8AD-5C
04AD 08AD 08AD 08AD
RUN RUN RUN RUN
ERROR ERROR ERROR ERROR
o — - — ] i — i i —
Vo [ ] VO+ [ ] 10+ LT
o K [ O | B e | €515
10+ @“ pil 10+ | 14+ ; @ a virs @% NI 11+ @%“ Sy
Vi ‘ @E vofvas| [H o & Vi- ‘ i @[ 1= ‘ @[
Vil @u — VIOVI4| [ oo va+ @| — 12+ @u —
11+ H & v2- 12 -
= B | =B =Eo
viz— [ @[ vidvse |H aa va- R @[ 13 - INIEAT @[
12+ @u — VILVIS| T e s SLD @% — SLD @Lﬁ —
va+ R oo sto_ | NEZr SLD ]
o | FT Sl e [FT @ = h B
3+ B @E v2+[ve+ || & & V4- ] 4= ]
@H ] I Vizivie — - V5t @I @ﬂ\: s + @“ @F
o ==l " i o
e EE | mE Epk
O B ]| | O
@ I | [ VISVIE E =" ATk @I I 1] 7+ @ I [ LI
zP H e V7= 17 - I
se_ | H = st LINEA sto | INEZTT
-10-+10V G I @E — G \ @F +20mA @ @E
-20~+20mA LoCK| = oy O 10-+10V Sl || ovessoma LB I :‘ :\
-20~+20mA ‘ ‘
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2.2.5Functions

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

Item Function Description
1. Users can enable or disable a channel.
2. If a channel is disabled, the total conversion time is

Enabling/Disabling

=

a channel decreased.

2 Calibration Users can calibrate a linear curve.

3 Average Conversion values are averaged and filtered.

4 Scale range An analog range corresponds to a digital range.

5 Disconnection Only if the analog rang is 4 mA~20 mA or 1 V~5 V does the
detection disconnection detection function.

If an input signal exceeds a range of inputs which can be

received by hardware, the module will give an alarm or a

warning.

a. Warning LED indicator: When a warning occurs, the ERROR
LED indicator blinks or does not blink.

b. Interrupt: An interrupt service routine is enabled.

6 Channel detection

1. Enabling/Disabling a channel

An analog signal is converted into a digital signal at a speed of 150 us a channel. The total
conversion time is 150 ysx(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.

® Avoltis a unit of calibration for offsets if inputs received are voltages. A milliampere is a unit
of calibration for offsets if inputs received are currents.

® The range of offsets used for calibration is -1.0~1.0, and the range of gains used for
calibration is 0.9~1.1.

Example 1:

The inputs received by a channel are voltages in the range of -10.0 V to +10.0 V. The original
signals are used. The gain is 1, and the offset is 0. The voltage received by the channel is 0 V, and
the digital value is -0.05. The voltage received by the channel is 10.0 V, and the digital value is
9.95. Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[9.95-(-0.05)]/(10-0)=1
Gain used for calibration=1/Gain=1/1=1

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=-0.05
Offset used for calibration=0-Y1=0.05
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Signals after the calibration

-10V

» Voltage (X)
0V
(X1,Y1) (0V, -0.05)

......................... _10

Digital value (Y)

(X: Analog signal; Y: Digital value)
Example 2:

The inputs received by a channel are voltages in the range of -10.0 V to +10.0 V. The original
signals are used. The gain is 1, and the offset is 0. If the voltage received by the channel is 0 V, the
digital value is 0.0. If the voltage received by the channel is 10.0 V, the digital value is 10.1. Users
can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[10.1-0]/(10-0)=1.01
Gain used for calibration=1/Gain=1/1.01=0.99

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=0
Offset used for calibration=0-Y1=0

A (X2,Y2) 10V, 10.1)
101 oo Original signals

------------------- Signals after the calibration

» Voltage (X)

(X1, Y1) (0OV,0) 10V

......................... -10

Digital value (Y)
(X: Analog signal; Y: Digital value)
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3. Average
Digital values are averaged. The number by which the sum of several digital values is divided is
between 1 and 100. The sampled values are taken as a queue, and the length of the queue is N.
Each time a new sampled value is put at the end of the queue, an original value at the start of
the queue is removed. The N values are averaged so that the periodic noise is suppressed.

4. Scale range
The analog input mode of a channel has a 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.

Analog value

10V T i T T T T T T ]
[ ,’/i
e !
7 1
// 1
Rated input range < -7 i
// !
7 1
7
7 1
7
-10 V /’ !
O —O Digital value
-10.0 g 100

Scale range

5. 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 mAto 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. Please refer to the description below for more
information.

6. Channel detection
If an input signal exceeds a range of inputs which can be received by hardware, an error
message appears. Please refer to section 1.2.1 for more information.
a. Giving alarms or warnings

The procedure below explains how to set a module so that it gives an alarm or a warning.
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There are no error

Channel
detection

< =

No (No detection)

Enabling

logs in the CPU
module and the
analog module.

physical range

Antnntinnm

No (Warning)

No

y

The warning
LED indicators

[P N

Giving alarms

l Yes

The BUS FAULT LED
indicator on the CPU
module and the ERROR
LED indicator on the
analog module are ON.
There are error logs in
the CPU module and the

The BUS FAULT LED
indicator on the CPU
module and the
ERROR LED indicator
on the analog module
are not ON.

There are error logs in
the CPU module and
the analog module.

blink.

The BUS FAULT LED
indicator on the CPU
module and the
ERROR LED indicator
on the analog module

There are error logs in
the CPU module and
the analog module.

analog module.
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b. Interrupt service routine

The procedure below explains how to trigger an interrupt service routine in a CPU module.

No (No detection)

No

v

Channel
detection
Alarm/Warning

Enabling
physical

ranno

Enabling
interrupts

No interrupt

Selecting interrupt
numbers

® The interrupt service routines are 140~1251.

2.3 Installation

2.3.1 Installing a Module

Insert a module into a slot, make sure that the module is installed on the backplane properly, and

tighen the the screw, as illustrated below.

1. Insert the projection under the module into the hole in the backplane.
2. Push the module in the direction indicated by the arrow until it clicks.

® AHO04AD-5A/AHO8AD-5B/AHO8AD-5C
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® AHO8AD-5A

3. Tighten the screw on the module.
® AHO4AD-5A/AHO8AD-5B/AHO8AD-5C

® AHO8AD-5A
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2.3.2 Installing a Removable Terminal Block

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

° AHO04AD-5A/AHO8AD-5B/AHO8AD-5C

® AHOBAD-5A

N

]
MIIANSY
RIRIRRRIRRR TRNMARR

N
AN

z

N
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2. Press the clip in the direction indicated by the arrow, or use a slotted screwdriver to tighten
the screws on the two sides of the high-density terminal block.

® AHO4AD-5A/AHO8AD-5B/AHO8AD-5C | @  AHOBAD-5A

]
[
DR

MMM N i

s&

&

R RRREERRRRR R

7

® Removal

1. Pull the clip in the direction indicated by the arrow, or use a slotted screwdriver to loosen
the screws on the two sides of the high-density terminal block.

® AHO4AD-5A/AHO8AD-5B/AHO8AD-5C

NS

V\%@Sﬁ N

A AN
im
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® AHO8AD-5A

AHO4AD-5A/AHO8AD-5B/AHO8AD-5C

® AHO8AD-5A

UATAATAN
D

2. Pull up the clip.
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3. The terminal block is removed.

® AHO4AD-5A/AHO8AD-5B/AHO8AD-5C | ®  AHO8AD-5A

e

TR TR

TERITTRTT TR
NI I NN

R

W

4
=8y =
%

2.3.3Wiring

® 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 AHO4AD-5A/AHO8AD-5A/AHO8AD-5B/AHO8AD-5C 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 connect 30 to 24 AWG (0.3 to 0.6 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 7 mm to 8 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°C can be used.

(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.

(7) Use cables with the same length (less than 200 m) and use wire resistance of less than 100 ohm.
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® External wiring

(1) AHO4AD-5A/AHO8AD-5A

Four-wire connection: Voltage input L AG
-10V~+10V Shielded cable*1 CHO 1M
+ - 0T VO+
eV 10+ 250Q2 CHO
ov 1M |
VI0-
22 4 AG
Four-wire connection: Current input CH1 -
-20mA~+20mA Shielded cable*1 Vis M i
-0 0T *2 250¢2
r2av— 11+ | CH1
- 1M
ovV—| I — VI1-
= ”
r— 71 -
) ) ) I SG |
Two-wire connection: Currentinput ————
4AmA~+20mA AG
+24V Shielded cable*1 cH ij
_— - - 1M
+ | l
] ﬂ \ 2 (] V2r 2500 CH2
Uo___J z 1]
oV - --- VI2- [
N 5*4
= R i
I SG |
Three-wire connection: Voltage input
-10V~+10V Shielded cable*1 AG
| T CH3 .
+ —
ov . u J \|/33 2500 CH3
- - == +
1M
L T S VI3-  —
= -4
I SG L
Three-wrie connection: Current input
-20mA~+20mA Shielded cable*1 gﬂ AG
—_ - _ _ CH4
| ‘ 1M
+24V + w2 (V4 4
u 14+ 250€) CH4
ov - -—-=- 1M !
T J Vi4-
L %4
| SG | >
il .5
56 pc/bec [ > HISV
L zP converter
DC24V = UP T LAG
——»-15V

*1. Please use a shielded cable as an analog input cable, and isolate the shielded cable from other power
cables.

*2. If current is connected, the connection between Vn+ and In+ needs to be a short circuit. (n is in the range
of0to 7))

*3. If ripple voltage results in interference with the wiring, please connect a 0.1~0.47 yF and 25 V capacitor.

*4. Please connect the ground in the shielded cable to the terminal SG.

*5. Once AHO4AD-5A/AHO8AD-5A is installed on a backplane, the connection between the terminal SG on
AHO04AD-5A/AHO8AD-5A and the terminal @ on the backplane will be a short circuit. Please connect the

terminal @ on the backplane to the ground terminal @ Since AHO8AD-5A does NOT require external
power 24VDC, no need to connect to UP-ZP terminal.
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(2) AHOSAD-5B

Four-wire connection: Voltage input = AG
10V ~+10V Shielded cable*1 1M
- - - — CHO
+
+24V VO+ L
. = M
oV : VO- 3
= -——- | SLD [
Example:
Position transducer or proportioning valve
Three-wire connection: Voltage input
10V~+10V Shle_ldid EaEIe*l 4 I AG
] CH7
+24V + ﬂ \ 1M
v, r)
VT—— . v7- { ™
=
Example: N SLD
Position transducer or proportioning valve

*3

CHO

CH7

*1. Please use a shielded cable as an analog input cable, and isolate the shielded cable from other power

cables.
*2. If ripple voltage results in interference with the wiring, please connect a 0.1~0.47 yF and 25 V
capacitor.
*3. Please connect the terminal SLD to the ground terminal @
(3) AHO8AD-5C
Four-wire connection: Current input L AG
-20mA~+20mA CHO 1M
+ - - - = | 1
+24V s 2500 | M CHO
OV - |O' |
= -——— | SLD [
Shielded cable*1
Three-wire connection: Current input
-20mA~+20mA 1 AG
+24V— + ﬂ \ CH1 1M
|1+ L T
E CH1
OV - U - _)j 11- E 25002 | IM e
L shielded cable*1 SLD
Two-wire connection: Current input
-20mA~+20mA |
+24V—— T I3 AG
. o =
m \ CH7 1M
- 17+ —
\J___ _J 7 250Q | 1M | CH7
ov T
~ Shielded cable*1 SLD
*2
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*1. Please use a shielded cable as an analog input cable, and isolate the shielded cable from other power
cables.

*2. Please connect the terminal SLD to the ground terminal @

2.3.4LED Indicators

Number Name Description
Operating status of the module
RUN LED . . :
1 L ON: The module is running.
indicator

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.

2.4 HWCONFIG in ISPSoft

2.4.1 Initial Setting
(1) Start ISPSoft, and then double-click HWCONFIG.
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(2) Click I/0O scan on the toolbar.

(3) ISPSoft is scanning the actual hardware configuration.
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(4) After the scan of the actual hardware configuration is complete, the system automatically
assigns the corresponding registers to the channels. Users can alter the input device range by
themselves.

Note: Owing to the fact that values are floating-point numbers, every channel occupies two 16-
bit registers.

Information: Rack 1

ot Ho. Lahel Firtoware Version Descrption | Input Device Range | Output Device Ra... Comment
AHP305-54 |- AH Power Zuppl None None
AHCPUSI0-E|1.00 Basic CPU modu |Mone Mone
1] AHOBAD-5C |1.00 3 xALLE bit D0 ~D135

(5) Double-click the module.

(6) Open the Parameter Setting window.

 AHDC

CHO-CH? Mode Setting
CHO-CH? &verage Time Noral Exchange Area |
CHO-CH? Calibation
CHO-CH? Scale Range
Channel Alarm

Intermpt Enable DS Version |1.00.00

Iilnchule Hame | &HOZAD-5C

Warmning LED MDS Build Date |2012.I'D'].l’14
Conversion Flags (Read only)

Diefault [8):4 Cancel
[ T=d | |
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(7) Setthe parameters, and then click OK.

Parameter Setling

= AHOBAD-5C CHO-.CHT Mode Setting
CHO~CHT Mode Setting
CHO~CH? Average Time Description Address Monitor | Setting ¥alue Comment
CHO-CH? Calibration v : : :
- | CHO Input mode sett:
CHO-CH7 Seale Bange » :CHO Input mode setting g Digahle Wt Tode g mg
Channel Alamn CH1 Input mode setting .d Diaghle + | CHI Input mode setting
Interrupt Enable CH2 Input mode setting o Dissble + | CH2 Ingrut rode setting
ferpt ke i j CH3 Input raods seiti
Warring LED CHS Inpt mode setting O Disdhle & TPt rode SETTng
Comversion Flags(Read only) CH4 Input mode setting g Diisahle + | CH4 Input mode setting
CHS Input mode setting .d Disshle ~ | CHS Input mode setting
CH& Input mode setting O Diaghle ~ | CHE Inpat mode setting
CH7 Input mode setting .d Disahle + | CH7 Input mode setting
Iraport File
4 | | | EnportFile

Default 834 Caneczl
[ D0 |

(8) Click Download on the toolbar to download the parameters. (The parameters can not be
downloaded when the CPU module runs.)

2.4.2 Checking the Version of a Module

(1) On the Option menu, click Online Mode.
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(2) Right-click the module, and then click Module Information on the context menu. The version
of the firmware and that of the hardware are displayed.

Module Information

%)

IMlodule Mame: AHDEAD-SC

Description: & channels 16 hits E
atialog iyt IE‘

Fitmurare wersion: 1.00.00

Hardware version: 1.00.00

Setial Ma.: 0EAD-SCOT2420023

2.4.3 Monitoring Table

(1) Select the Monitor checkboxes at the right sides of the corresponding registers.

Parameter Setting

-1 AHOBAD-5C CHO-CH7 Mode Setting
CHO~CH7 Mode Setting
CHO-CH? Average Time Description Address Monitor | Setting Value Comment
CHO-CH? Calibiation . - -
D500 = | CHO Input mode sett
CHO-CHT Sesle B .CHU Input mode setting e Disahle nput rande sef mg
Channel Alarm » :CHI Input mode setting D501 . Disghle -+ | CHI Input mode setting
Intzrrupt Fnabil= CH2 Input mode setting |j\§ Diisahle - | CH2 Input rode setting
Inferrupt nunbes i i CH3 Input mode setti
Warmaing LED CH3 Input mode setting min Digahle - nput mode setting
Conversion Flags (Read only) CH4 Input raode setting i Diisshle -+ | CHA Input mode setting
CHS Input mode setting MmN Disshle - | CH3 Input mode setting
CHS Input mode setting min Digahle + | CHE Input mode setting
CH7 Input mode setting MmN Diaghle - | CH7 Input mode setting
[mport File
4 | | Export File

Diefault 0K Cancel
[ Tad | | |
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(2) On the Option menu, click Online Mode.

(3) On the Option menu, click Monitor Table. The registers are monitored.

+< Monitor Table |:| |§| |E|

: AHOZAD-5C Da00 1 Decitmal CHO Input tmode setting
1 a AHOEAD-SC Daol i} Decimal CHI Input mode setting

Rack Ho. | Slot Ho. | Module Name | Dievice Natme | PV | Radix | Comment
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2.4.40nline Mode
(1) Click Online Mode on the toolbar.

(2) Double-click the module.

(3) If some parameters are altered, users can click SV=>PV. The new setting values are written
into the CPU module and the I/O module. If users want to read the present values in the I/O
module, they can click Refresh. The present values in the I/O module are sent to ISPSoft, and
are monitored.

Parameter Setting

= AHOBAD-5C CHO-~CHT Mode Setting
CHO-CH7 Maode Setting
CHO-~CH7 Average Tirae Description Address PV sv Comment SV > PV
CHO~CHT Calibration . . .
D500 OmA-~20mA - | CHO Input mode sett:

CHO-CHT Scale R CHO Input mode setting Disahle nput rode setting Refish
Chammel Alam b | CHI Input raods setting D501 OrnA~20mA Disahle - | CHI Input rmode setting
Interrupt Encbie CH2 Input zonde setting Disabls Disanle . 3H2 Input sunde setting
Interrupt nomber . . Drecfso20mels .
Wanmning LED CH? Input mnde setting Disshle i b A % H3 Input mode setting
Conversion Flags(Read only) CH4 Input mode setting Disahle - 20t~ 20wy HA Input rmode setting

CHS Input mode setting Disable Diisahle ~ | CHS Input mode setting

CH6 Input mode setting Disable Disahble ~ | CHE Input mode setting

CHT Input mode setting Disahle Disahle - | CHT Input mode setting

¢ i

Exit
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2.4.5 ImportingZExporting a Parameter File

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

Parameter Sething

= AHOBAD-5C CHO-CH Mode Setting
CHO~CHT Mode Setting
CHO~CH? Average Time Description Address Monitor | Seiting Value Comment
CHO~CHT Calibration : ; ;
D500 - | CHO Input mode sett:
CHO-CH7 Seale R » | CHO Input mode setting e Disable nput raode se mg
Channel Alarn CHI Input mode setting D501 i) Disahle ~ | CH1 Input mode setting
Interrupt Enable CH2 Input mode setting .d Disshle ~ | CH2 Input mode setting
ecrupt gl i i CH3 Input ruode setti
Warmring LED CH3 Input mode setting min Disable M nput rnds setting
Conversion Flags(Read only) CHA Inpt raode setting | Disahle - | CH4 Input mode setting
CHS Input mode setting .d Disahle - | CHS Input mode setting
CH& Inpt mode setting O Disahle ~ | CHE Input rode setting
CH7 Input mode setting g Disshle + | CH7 Input mode setting
Imnport File
4 | | | EuportFie
Diefant 0K Cancel |
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(2) Click Import, and then click the CSV file.

= AHOSAD-5C
CHO-CH? Made Setting
CHO~CH? Average Time
CHO-CH? Calibration

Warming LED
Conversion Flags (Read only)

Parameter Setting

“H7 Mode Setting

Description Address Monitor = Setting Value Comment
¥ | CHO Inpt mode setting Do i Disahle = | CHO Input mode setting
CHI Input mode setting Dsnt v Disahle » | CHI Input mode setting
CH2 Input mode setting .d Disahle - | CH2 Input mode setting
CHS3 Input mode setting L Od Diisahle + | CH3 Input mode setting
CH4 Input mode setting .d Disahle - | CH4 Input mode setting
CHS3 Input mode setting O Disahle + | CHS Input mode setting
CHE Input mode setting .d Diisable - | CHS Input mode setting
CH7 Input mode setting O Disahle - | CH? Input mode setting

Defamlt

2.4.6 Parameters

Parameter Setting

- AHOBAD-5C
CHO~CH7 Mode Setting
CHO-CH? Averge Tire
CHO-CH7? Calibwation
CHO~CH7 Scale Fange
Channel Alarm
Interrupt Enakle
Interrupt normber
Warming LED
Conversion Flags (Read only)

AHOSAD-5

l Nomnal Exchange Area ]
Moduls Hams | aHO28D-5C
MDS Version [to00o
MDS Build Dte | 201207114

Diefanlt
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(1) The input modes of the channels

Parameter Setting

= AHORAD-3C CHO--CH7 Mode Setting
CHO~CH7 Mode Setting
CHO-CH? A\r@age Time Description Address Monitor | Setting Value Comment
g&gg?&mﬁg CHO Input raode setting . d Om4-20mb  ~ | CHO Input mode setting
Channel Alim » | CHI Input mods setting min Digable ~ | CHI Input mode setting
Interrupt Enable CH2 Tt rande setting .0 Dhsahle . 3H2 Input mode setting
\Tfanwngﬁ CH3 Input mode setting .d gﬁ:égﬁ H3 Input mode setting
Comversion Flags (Read only) CHA Input mode setting g 20t~ 20mmb H4 Ingut mode setting
CHS Input mode setting | Diisahle - | CHS Input mode setting
CHE6 Input raode setting g Disahle - | CH6 Input mode setting
CH7 Input mode setting | Diisahle - | CH7 Input mode setting
Import File
4 [ | | ErportFil
Defant [ ok || cma |
Module name AHO4AD-5A AHO8AD-5A AHO8AD-5B AHO8AD-5C
0: The channelis | 0: The channelis | 0: The channelis | 0: The channelis
disabled. disabled. disabled. disabled.
1.-10v~10V 1.-10v~10V 1.-10v~10V 1: 0 mA~20 mA
2:0V~10V 2:0V~10V 2:0V~10V 2: 4 mA~20 mA
D inti 3:-5V~-5V 3:-5V~-5V 3:-5V~5V 3:-20 mA~20 mA
escrplion 1 4. g v-5 v 4:0V~5V 4:0V~5V
51V-~5V 51V-~5V 51V~-5V
6: 0 mA~20 mA 6: 0 mA~20 mA
7: 4 mA~20 mA 7: 4 mA~20 mA
8:-20 mA~20 mA | 8:-20 mA~20 mA

(2) The number of values averaged

= AHORAD-5C CHO--CH7 Average Time
CHO~CH? Mode Setting
C Time Description Address Monitor | Seiting Yalue Comment
CHO-~CHT Calibration . -
CHO & T
CHO-CH? Seale R » | CHO fverage Time min 10 verage 1.me
Channel Al CHI fverage Time . g 10 CHI &verage Time
Interrupt Enable CH2 fversge Time o 10 CH2 fiverage Tire
Intermpt nuraber - i
Warmning LED CH3 fverage Time | 10 CH3 Lverage Time
Comversion Flags(Read only) CH4 fverage Time min 10 CHA fverage Time
CHS Aversge Time .0 10 CH3 Average Time
CH& fverage Time min 10 CH& Lrverage Time
CHT &wverage Tirne . g 10 CH7 Average Time
Iraport File
4 | | | ExportFie

Defanlt
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(3) The offsets and the gains used for calibration

Parameter Setting

- AHOBAD-5C CHO-~CH7 Calibration
CHO~CH? Mode Setting
0~CH? A Time Description Address Monitor | Setting Value Comment _* |
; CHO Cal. Offset (V/mdb,
T T » | CHD Cal Offset (Vind) .d 01000000 Set (Vb
Channel Alarm CHI Cal Offset (Vi) in] 0000000 CHI Cal Offset (Vi)
Emﬂ Eﬂabhleﬁ CH2 Cal. Offset (Vi) g 0.000000 CH2 Cal. Offset (Vimb)
tErpt il
Warming LED CH3 Cal Offset (Vi) .d 0000000 CH3 Cal Offset (Vi)
Conversion Flags (Read only) CHA Cal. Offset (Vindk) g 01000000 CH4 Cal. Offset (V/nh)
CHS Cal Offset (Vi) o 0.000000 CHS Cal Offset (Vink)
CHE Cal Offset (Vindk) g 01000000 CHE Cal Offset (Vhnk)
CHY Cal Offset (V/md) o 0.000000 CHT Cal Offset (Vink)
CHI Cal. Cain g 1.000000 CHO Cal. Gain
CHI Cal. Cain Hin 1.000000 CHI Cal Gain Tport File
CH2 Cal. Crain g 1.000000 CH2 Cal. Gain v
[ | 3 Export File
Diefanlt 0K Cacel |

(4) The scale range

Parameter Setting.

= AHOBAD-5C
CHO-CHT Mode Setting
CHO~CH? Average Time Description Address Monitor | Setting ¥alue Comment
CHO-CHT Calibiation b | CHD Scale LSP .0 0.000000 CH Seale LSP
Channel Alarmn CHI Scale LSP Min 0.000000 CH1 Seale LSP
Emlﬂ Emb{; (CH2 Scals LSP .0 0.000000 CH2 Scale LSP
derrapt il
W LED CH3 Scals LSP Min 0.000000 CH3 Seale TSP
Conversion Flags (Read only) CH4 Scals LSP . O 0.000000 CH4 Scale L3P
CHS Seals LSP Min 0.000000 CHS Seale TSP
CHS Seale LSP O 0.000000 CHS Seals LSP i
CHT Scals LSP Min 0.000000 CH7 Seale TSP
CHO Scale HSF O 100 000000 CHO Scals HSP
CHI Scale HSP .0 100 000000 CH1 Scale HSP frapert File
CH2 Scale HSF Min 100000000 CH2 Seals HSP =
<] | v Export File
Defauk 0K || Cmea |

(5) The channel alarm

Parameter Setting

= AHO3AD-5C Channel Alarm
CHO-CH? Mode Setting
CHO-CH? Average Time Description Address Monitor | Setting Value Comment =]
CHO-CH? Calibuation
CHO Physical Detect
CHO-CH? Seale R » | CHO Physical Range Detect g [ Enable ysical Range Detec
cr = CHI Physical Range Detect | [A Enshle CHO Physical Range Detect
Interrupt Enable CHZ Physical Range Detect O [ Ensbls CHO Physical Range Detect
Intermpt number
Wanine LAD CH3 Phyrsical Range Detect | [A Enshle CHO Physical Range Detect
Comversion Flags(Read only) CH4 Physical Range Detect O [ Enable CHO Physical Range Detect
CHS Physical Range Detect | [ Enahle CHO Physical Range Detect
CHE Physical Range Detect O [ Enable CHO Plysical Range Detect
CHT Physical Range Detect | [ Enahle CHO Physical Range Detect
CHO Detect is Alarm or waming O [ Alarm CHO Physical Range Detect
CHI Detect is Alarm or waming I [+ &larm CHO Physical Range Detect Inport File
CH2 Detect is Alarm or waming O [A slarm (CHO Phyrsical Range Detect -
| | 3 Export File
Default Ok || Cmead |
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Description

Bit 0~bit 7: CHO~CH?7 (The physical range detection)
(ON: Enable; OFF: Disable)
Bit 8~bit 15: CHO~CH?7 (Giving an alarm or a warning)

(ON: Alarm; OFF: Warning)

(6) Enabling the interrupts

Parameler Setting

- AHORAD-AC
CHO~CHT Mode Setting
CHO-CHT Average Time
CHO-CHT Calibration
CHO-CH7 Scale Range
Channel Alarm

Intermpt Enahle

Infermpt number

Warming LED

Conversion Flags(Read only)

Interrupt Enahle

Description
| CHO Interrupt of Crrer Physical Range
CHI Interrupt of Creer Phorsical Range
CH2 Interrupt of Creer Phyrsical Range
CHS Interrupt of Creer Phorsical Range
CH4 Interrupt of Creer Phyrsical Range
CHS Interrupt of Creer Pharsical Range
CHE Interrupt of Creer Phyrsical Range
CHT Interrupt of Creer Phorsical Range

A

Address

Monitor

oooooooo

Setting Value
[ Enable
[ Enahle
[ Enable
[ Enable
[ Enable
[ Enable
[ Enable
[ Enable

CHO Intern:
CHO Intern:
CHO Intern:
CHO Intern:
CHO Intern:
CHO Intern:
CHO Intern:
CHO Intern:

| | ExportFie

Irapert File

Default

o]

Cancel |

Description

Bit 0~bit 7: CHO~CH?7 (The interrupt service routines)
(ON: Enable; OFF: Disable)

(7) The interrupt numbers

Parameter Setting

- HHOED 52
CHO~CH? Mode Setting
CHO-CH? Average Time Description Address Monitor | Setting Value
CHO~CH7 Calibration .
Int t
CHO-CHT Seale R ¢ | Interrapt maraber that CHO input walue Cut of Physical Rang min 40 nterrupt v
Channel £lamn Intermapt mimber that CH1 input value Cut of Physical Rang . an Interrupt nu
tErrth Ena Interrapt murber that CH2 input salue Cut of Physical Rang min 40 Interrupt n
Erupt nurnber
E - ] - Interrupt marber that CH3 input value Out of Physical Rang . 40 Interrupt nu
Conversion Flags (Read only) Interrupt mucker that CH4 mput value Ot of Phoysical Rang .4 40 Interrupt re
Interrapt murber that CHS input walue Cut of Physical Rang min 40 Interrupt n
Intermapt roareder that CHG gt salue Ot of Physical Rang min an Interrupt nu
Interrapt mumber that CHT input salue Cut of Physical Rang Hin 40 Interrupt n
Import File
4 | j Bxrport File
Default Ok || Cmead |
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(8) Setting the warning LED indicator

Parameter Setting

= AHOBAD-5C Warming LED
CHO-CH? Meode Setting
CHO-~CH? Average Time Description Address Monitor | Setting Value
CHO-CH7 Calibration . -
Wamn of CH
CHO-CHT Sl B b | Warn of CHO Input value Out of Physical Range g [ flashing & 0.
Channel Al Warm of CHI1 Input value Out of Physical Range | [ flashing Warn of CH
Interrupt Enahle Wam of CH2 Input value Out of Physical Range O [ flashing Warm of CH
Infermpt number .
Warinz LED Warn of CH3 Input vale Out of Physical Rangs | [ flashing Warn of CH
Conversion Flags(Read cnly) Warn of CH4 Input value Out of Physical Range O O flashing Warn of CH
Warn of CHS Input value Cut of Physical Range O [ flashing Warn of CH
Warn of CHE Input vale Out of Physical Rangs | [ flashing Warn of CH
Warn of CH7 Input value Cut of Physical Range O [] flashing Warn of CH
Import File
] | | Erxport File
Default 0k || Cumead |

Bit O~bit 7: CHO~CH7 (Warning LED indicator)

Desorint
escription (ON: Flash; OFF: Not flash)

(9) The conversion flags

Parameter Setting.

= AHO3AD-5C Comversion Flags(Read only)
CHO~CH? Mode Setting
CHO-CH? Average Time Description Address Monitor | Setting Value Comment
CHO~CH7 Calibration : :
CHO~CH7 Scale Range » | Conversion Flags(Read only) .d 10 Corrversion Flags(F.ead only)

Default OE || Cmead |

Bit O~bit 7: The signals received by CHO~CH7 exceed the range of inputs
Description which can be received by the hardware.

Bit 15: The external voltage is abnormal.

2-31



AH500 Module Manual

2.5 Troubleshooting

2.5.1Error Codes

Error
Code

Type

Description

RUN LED
indicator

ERROR
LED
indicator

16#A600

Alarm

Hardware failure

OFF

ON

16#A601

Alarm

The external voltage is abnormal.

OFF

ON

16#A603

Alarm

Internal error
The factory correction is abnormal.

OFF

ON

16#A400

Alarm

The signal received by channel 0 exceeds the
range of inputs which can be received by the
hardware.

OFF

ON

16#A401

Alarm

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

OFF

ON

16#A402

Alarm

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

OFF

ON

16#A403

Alarm

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

OFF

ON

16#A404

Alarm

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

OFF

ON

16#A405

Alarm

The signal received by channel 5 exceeds the
range of inputs which can be received by the
hardware.

OFF

ON

16#A406

Alarm

The signal received by channel 6 exceeds the
range of inputs which can be received by the
hardware.

OFF

ON

16#A407

Alarm

The signal received by channel 7 exceeds the
range of inputs which can be received by the
hardware.

OFF

ON

16#A000

Warning

The signal received by channel 0 exceeds the
range of inputs which can be received by the
hardware.

ON

Blink

16#A001

Warning

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

ON

Blink

16#A002

Warning

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

ON

Blink

16#A003

Warning

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

ON

Blink

16#A004

Warning

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

ON

Blink

16#A005

Warning

The signal received by channel 5 exceeds the
range of inputs which can be received by the
hardware.

ON

Blink
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Error
Code

Type

Description

RUN LED
indicator

ERROR
LED
indicator

16#A006

Warning

The signal received by channel 6 exceeds the
range of inputs which can be received by the
hardware.

ON

Blink

16#A007

Warning

The signal received by channel 7 exceeds the
range of inputs which can be received by the
hardware.

ON

Blink

16#A800

Warning

The signal received by channel 0 exceeds the
range of inputs which can be received by the
hardware.

ON

OFF

16#A801

Warning

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

ON

OFF

16#A802

Warning

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

ON

OFF

16#A803

Warning

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

ON

OFF

16#A804

Warning

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

ON

OFF

16#A805

Warning

The signal received by channel 5 exceeds the
range of inputs which can be received by the
hardware.

ON

OFF

16#A806

Warning

The signal received by channel 6 exceeds the
range of inputs which can be received by the
hardware.

ON

OFF

16#A807

Warning

The signal received by channel 7 exceeds the
range of inputs which can be received by the
hardware.

ON

OFF

2.5.2Troubleshooting Procedure

Description

Procedure

Hardware failure

Return the module to the factory for repair.

The external voltage is abnormal.

Check whether the external 24 V power supply to

the module is normal.

Internal error
The factory correction is abnormal.

Please contact the factory.

The signal received by channel O exceeds
the range of inputs which can be received
by the hardware.

Check the signal received by channel 0.

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.
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Description Procedure

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

The signal received by channel 5 exceeds
the range of inputs which can be received Check the signal received by channel 5.
by the hardware.

The signal received by channel 6 exceeds
the range of inputs which can be received Check the signal received by channel 6.
by the hardware.

The signal received by channel 7 exceeds
the range of inputs which can be received Check the signal received by channel 7.
by the hardware.
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3.1 Overview

An analog output module receives four/eight 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
the four/eight channels on the analog output module.

3.1.1 Characteristics

1)

(2)
©)

(4)

®)

A module is selected according to practical application.

AHO4DA-5A: There are four channels. Outputs sent by a channel can be either voltages or
currents.

AHO8DA-5A: There are eight channels. Outputs sent by a channel can be either voltages or
currents.

AHO8DA-5B: There are eight channels. Outputs sent by these channels are voltages.
AHO8DA-5C: There are eight channels. Outputs sent by these channels are currents.
High-speed conversion

A digital signal is converted into an analog signal at a speed of 150 us a channel.

High accuracy

Conversion accuracy: The error is +0.02% of an output voltage, and +0.06% of an output

current. (The ambient temperature is 25°C. The number of output
voltages/currents which are averaged is 100.)

A scale range can be set by means of software.

Users can set a scale range in ISPSoft. A scale range is a range of digital values corresponding
to a range of analog values.

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

AHO4DA-5A

AHO8DA-5A

AHO8DA-5B

AHO8DA-5C

Number of outputs

4

8

8

8

Analog-to-digital
conversion

Voltage output/
Current output

Voltage output/
Current output

Voltage output

Current output

Supply voltage
Connector type
Conversion time

24V DC (20.4 V DC~28.8 V DC) (-15%~+20%)
Removable terminal block
150 ys/channel

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 V DC and the ground: 500 V DC

Isolation
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Functional specifications

Analog-to-digital
conversion

Voltage output

Rated output
range

10V

ov~10V

5V

oOVvV~-5V

1V~5V

Hardware
output range

-10.1 v~10.1

\Y,

-0.1Vv~10.1V

-5.05 V~5.05
\Y

-0.05 V~5.05V

0.95V~5.05V

Fiducial error
(Room
temperature)

+0.02%

Fiducial error
(Full
temperature
range)

+0.04%

Linearity error
(Room
temperature)

+0.004%

Linearity error
(Full
temperature
range)

+0.004%

Hardware
resolution

16 bits

Permissible
load
impedance

1 kQ~2 MQ: £10 V and 0 V~10 V
2500 Q: 1V~5V

Analog-to-digital
conversion

Current output

Rated output
range

0 mA~20 mA

4 mA~20 mA

Hardware
output range

-0.2 mA~20.2 mA

3.8 mMA~20.2 mA

Fiducial error
(Room
temperature)

+0.06%

Fiducial error
(Full
temperature
range)

+0.07%

Linearity error
(Room
temperature)

+0.01%

Linearity error
(Full
temperature
range)

+0.01%

Hardware
resolution

16 bits

Permissible
load
impedance

<550 Q
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3.2.2 Profile

® AHO04DA-5A/AH08DA-5B/AHO8DA-5C

@—>foapn 08DA 08DA
O—T—> e non o D
O——= voo i ﬂ
@O— =5
= ] 1
= =
® AHO8DA-5A
@—> [08DA H hﬁmﬂ
Q——> . ol 2
g, D
= 2w
@ 11 H i ’_‘ %9 @
B—> i
4>6
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED ] . .
L ON: The module is running.
indicator ,
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.
3 Rem_ovable The outputs are connected to loads which will be driven.
terminal block
Arrangement of
4 the output Arrangement of the terminals
terminals
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Number Name Description
5 Description of the Simple specifications for the module
outputs
6 Clip Removing the terminal block
7 Label Nameplate
8 Set screw Fixing the module
9 Connector Connecting the module and a backplane
10 Projection Fixing the module

3.2.3 Dimensions

® AHO04DA-5A/AHO8DA-5B/AHO8DA-5C
35 103

|

110
114

—
S

-+ i — ’
® AHOSDA-5A
35 - 103 .
i = -
D
L | g D
] Bx @

110

123.4 »%*‘

Unit: mm
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3.2.4 Arrangement of Terminals

AHO4DA-5A AHO8DA-5A AHO8DA-5B AHO8DA-5C
04DA 08DA 08DA 08DA

<

01

100]104
VOO[VO4
AG|AG

Vo2

a=lnl=s:Nal=s=Nall=s|

101]105
[VO1lvVO9
AG|AG

<

04

102|106
VO2VO§
AG|AG

103|107
[VO3lvO7|
AG|AG

c
T

SG|SG
UP | zP

B SHP 9 H 9P 9P 198 9P 9P [ oH 98 8]

E=Nalss:Nsl=s=Nal=s:Nal=s=Sal=E=Nal=s:Hal

10~+10V
0/4~+20mA

0/4~20mA

10410V -10~+10V ‘l
0/4~+20mA

3.2.5 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.

Item Function Description
. . . 1. Users can enable or disable a channel.

Enabling/Disabling . S
1 2. If a channel is disabled, the total conversion time is

a channel

decreased.

2 Calibration Users can calibrate an analog output curve.
3 Scale range A digital range corresponds to an analog range.
4 Retaining an When a module stops running, a signal sent by the module is

output retained.

1. Enabling/Disabling a channel
A digital signal is converted into an analog signal at a speed of 150 us a channel. The total
conversion time is 150 psx(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 outputs which can be sent by hardware.
® Avoltis a unit of calibration for offsets if outputs sent are voltages. A milliampere is a unit of
calibration for offsets if outputs sent are currents.
® The range of offsets used for calibration is -1.0~1.0, and the range of gains used for
calibration is 0.9~1.1.

3-6



Chapter 3 Analog Output Module AHO4DA/AHO8DA

Example 1:

The outputs sent by a channel are voltages in the range of -10.0 V to +10.0 V. The original signals
are used. The gain is 1, and the offset is 0. The digital value received by the channel is 0, and the
voltage measured is -0.05 V. The digital value received by the channel is 10, and the voltage
measured is 9.95 V. Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[9.95-(-0.05)]/(10-0)=1
Gain used for calibration=1/Gain=1/1=1

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=-0.05
Offset used for calibration=0-Y1=0.05

Signals after the calibration
0V --mcmimmm

Original signals

: (X2, Y2) (10, 9.95 V)
|
1

» Digital value (X)
10

(X1, Y1) (0, -0.05 V)

......................... _10 V

Voltage (Y)

(X: Digital value; Y: Analog signal)

Example 2:

The outputs sent by a channel are voltages in the range of -10.0 V to +10.0 V. The original signals
are used. The gain is 1, and the offset is 0. The digital value received by the channel is 0, and the
voltage measured is 0 V. The digital value received by the channel is 10, and the voltage measured
is 10.1 V. Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[10.1-0]/(10-0)=1.01
Gain used for calibration=1/Gain=1/1.01=0.99

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=0
Offset used for calibration=0-Y1=0
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A (X2,Y2) (10, 10.1 V)
..................... Original signals

Signals after the calibration

» Digital value (X)
(X1,Y1) (0,0V)

......................... 10V

Voltage (Y)
(X: Digital value; Y: Analog signal)

3. Scale range
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
and the digital range is -10.0~10.0, the digital values -10.0~10.0 correspond to the analog
values -10 V~10 V.

Analog value

10 V b ¢ e e e e e s e s e e e e e e e _|
( - /;
e !
7’ 1
7’
// 1
Rated output range < -, I
7
7 |
s I
7
s 1
7
e |
7 .
STAVAN # e i
O Digital value
-10.0 “— — _10.0
Scale range
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4. 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

TR S > "¢

The output is retained:

Analog signal
A

Output signal

» Time

The module stops running.
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3.3 Installation

3.3.1 Installing a Module

Insert a module into a slot, make sure that the module is installed on the backplane properly, and
tighen the the screw, as illustrated below.

1. Insert the projection under the module into the hole in the backplane.
2. Push the module in the direction indicated by the arrow until it clicks.

® AHO4DA-5A/AHO8DA-5B/AHO8DA-5C

B

|

—

® AHO8DA-5A
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3. Tighten the screw on the module.

® AHO4DA-5A/AHO8DA-5B/AHO8DA-5C

—

[

® AHO8DA-5A
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3.3.2 Installing a Removable Terminal Block

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

® AHO4DA-5A/AH08DA-5B/AHO8DA-5C

® AHO8DA-5A

[
i
TR
NIN AN

MR

[
7
AN
R

NN

A
MM
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2. Press the clip in the direction indicated by the arrow, or use a slotted screwdriver to tighten
the screws on the two sides of the high-density terminal block.

® AHO4DA-5A/AHO8DA-5B/AHO8DA-5C | @  AHO8DA-5A

AN

M

NN

® Removal
1. Pull the clip in the direction indicated by the arrow, or use a slotted screwdriver to loosen
the screws on the two sides of the high-density terminal block.

® AHO4DA-5A/AHO8DA-5B/AHO08DA-5C

® AHO8DA-5A

A
AN AR
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2. Pull up the clip.

AHO04DA-5A/AHO08DA-5B/AHO08DA-5C

® AHO8DA-5A

A NNYY

/7/7?/7/7/7/7/74//

ANNRNRN

.J/WA/
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3. The terminal block is removed.

® AHO4DA-5A/AHO8DA-5B/AHO8DA-5C | @  AHO8DA-5A

3.3.3 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.

@
)

®3)

(4)
(®)

(6)

To prevent a surge and induction, an AC cable and the output signal cables which are
connected to AHO4DA-5A/AHO8DA-5A/AHO8DA-5B/AHO8DA-5C 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.

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 terminals be covered with insulation tubes.

Please connect 30 to 24 AWG (0.3 to 0.6 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 7 mm to 8 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°C can be used.

30-24AWG

0.3-0.6mm

Use cables with the same length (less than 200 m) and use wire resistance of less than 100 ohm.
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® External wiring
(1) AHO4DA-5A/AHO8DA-5A

AC motordrive,
recorder,
proportioning valve...

Voltage output
-10V~+10V

N m = CHO
= (oo Tyew
o 100 —‘
Shielded cablef1 AG 1ac <)J
SLD
AC motordrive, -
recorder, Current output
o OMA=20mA CH3
proportioning valve... MA~20mA VO3 [i < CH3
103 K ‘ ‘
AC T lae <=
) —— SLD
Shielded cable*1
*3
=2 DC/DC 15V
P
24VDC = Up converter 1 AG
——»-15V

*1. Please use a shielded cable as an analog output cable, and isolate the shielded cable from other

power cables.

*2. If the ripple voltage of the input terminal of the load connected is large, and results in interference with

the wiring, please connect a 0.1~0.47 yF and 25 V capacitor.

*3. Please connect the terminal SLD to the terminal SG. Once AHO4DA-5A/AHO8DA-5A is installed on a
backplane, the connection between the terminal SG on AHO4DA-5A/AHO8DA-5A and the terminal @
on the backplane will be a short circuit. Please connect the terminal @ on the backplane to the

ground terminal @

(2) AHOSDA-5B

AC motordrive,

recorder, Voltage output

ioni -10V~+10V
proportlomnqvalvle... VooV CHO s
- h Voo < J——cro
. AG
— - Lac
*3
[
. | SG |
AC motordrive, -— )
recorder, Voltage output -+
proportioning valve... -10V~+10V
- -~ CH7
< CH7
ENe
*4
G ——»+15V
L ZP DC/DC
24VDC = converter [ 1 AG
e —»-15V

*1. Please use a shielded cable as an analog output cable, and isolate the shielded cable from other

power cables.

*2. If the ripple voltage of the input terminal of the load connected is large, and results in interference with

the wiring, please connect a 0.1~0.47 yF and 25 V capacitor.
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*3. Please connect the ground in the shielded cable to the terminal SG.

*4. Once AHO8DA-5B is installed on a backplane, the connection between the terminal SG on AHO8DA-
5B and the terminal @ on the backplane will be a short circuit. Please connect the terminal @ on
the backplane to the ground terminal @

(3) AHO8DA-5C

AC motordrive,

recorder, Current output

proportioningvalve... 0mA~20mA
---- CHO

—1
100 < CHO

Shielded cable*1 | *2
=
AC motor drive, L SG |

recorder, Current output
proportioning valve... 0mA~20mA

Yy
oW

107 < CH7
AG
Lac
| sG
——>»+15V
1 zpP DC/DC
24vDC = Up converter 1 AG
——>»-15V

*1. Please use a shielded cable as an analog output cable, and isolate the shielded cable from other
power cables.

*2. Please connect the ground in the shielded cable to the terminal SG.
*3. Once AHO8DA-5C is installed on a backplane, the connection between the terminal SG on AHO8DA-

5C and the terminal @ on the backplane will be a short circuit. Please connect the terminal @ on
the backplane to the ground terminal @

3.3.4 LED Indicators

Number Name Description
Operating status of the module
RUN LED . . :
1 L ON: The module is running.
indicator

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.
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3.4 HWCONFIG in ISPSoft

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

(2) Click I/0O scan on the toolbar.
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(3) ISPSoft is scanning the actual hardware configuration.

(4) After the scan of the actual hardware configuration is complete, the system automatically
assigns the corresponding registers to the channels. Users can alter the output device range
by themselves.

Note: Owing to the fact that values are floating-point numbers, every channel occupies two 16-
bit registers.

Information: Rack 1

Hlot Mo, Lahel Fittnarate Versi.. Desctption Inpat Device Ra.. Cutput Device R.. Comtnett
AHPE05-54 - AH Fower Supply None None
AHCPU550-E1/1.00 Basic CPU module None Hone
0 AHOSDA-5C |1.00 8 x A0 16 bit Lo~ D15

(5) Double-click the module.
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(6) Open the Parameter Setting window.

CHO~CHT Mode seting

CHO~CH7 Calibration Normel Exchange Area |

CHO~CH7 Scale Range

OutPut Hold

Convession Flags(Read cnls) Module Hame | sHOBDA-5C
MDS Version |1.00.00
MDS Build Date [2012007114

Defalt Ok || Cmea |

(7) Setthe parameters, and then click OK.

Parameter Setting

1
1 | = AHOSDA-SC CHO--CH7 Mode seiting
CHO-CH? Mode setting
CHO~CH? Calibration Description Address Monitor Initial
CHO-CH? Scale Range .
- | CHO Ot
OutPut Hold CHO Output mode setting O Disshle g
Conversion Flags (Read only) CHI Output mode setting g Diisahle ~ | CH1 Outpu
CH2 Output mode setting O Disahle - | CH2 Ontpu
CH3 Output mode setting g Diigable - | CH3 Outpu
» [CH4 Output mode setting O Disshle » | CH4 Outpy
CHS5 Output mode setting O Disable ~ | CH5 Outpu
CH& Output mode setting O Disahle - | CHé Outpu
CH7 Output mode setting O Diigahle + | CHT Outpu
Tnport File
1 | | | ExportFile

Diefault [8):4 Cancel
IEET| |

i 1

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

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

(2) Right-click the module, and then click Module Information on the context menu. The version
of the firmware and that of the hardware are displayed.

Module Information &l
Mlodule Natne: AHOEDA-SC
Description: 2 channels 16 hits IE'
analog output : IE'
Firmmrare wetsion: 1.00.00
Hardwrare wersion: 1.00.00
Herial Mo,
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3.4.3 Monitoring Table

(1) Select the Monitor checkboxes at the right sides of the corresponding registers.

CHO-CH? Mode setting

Description Address Monitor Initial
CHO Output mode setting D0a o Oprbe 20, = | CHOOutpu
» (CH1 Output mode setting D30 o [ Orab-~20md > | CHI Outpy
CH2 Output raode setting g Disahle + | CH2 Cutpu
CH3 Output mode setting g Disahle + | CH3 Cutpu
CH4 Output mode setting O Diigahle » | CH4 Cutpu
CHS Output raode setting g Disahle + | CH3 Cutpu
CHéE Output mode setting g Disahle ~ | CHé Cutpu
CH7 Output mode setting O Diisahle » | CH7 Outpu
! [

(2) On the Option menu, click Online Mode.
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(3) On the Option menu, click Monitor Table. The registers are monitored.

'.“. Monitor Table

RackNao. | Slot Mo, Module Name Device Name
] 50 | D00 Jecima CHO Cutput mode setting
1 a AHOEDA-SC Da01 1 Decimal CHIL Outpat mode setting

3.4.4 Online Mode
(1) Click Online Mode on the toolbar.

(2) Double-click the module.

3-23



AH500 Module Manual

(3) If some parameters are altered, users can click SV->PV. The new setting values are written
into the CPU module and the 1/O module. If users want to read the present values in the 1/O
module, they can click Refresh. The present values in the /0O module are sent to ISPSoft, and
are monitored.

-1 AHORD A-SC CHO--CH7 Mode seiting
CHO~CHY Mode setting
CHO~CH7 Calibration Description Address P¥ s¥ SV -=FV
CHO~CH? Scale Range .
D00 o - CHO
OutPut Hold CHO Output mode setting Ord~20mé Disahle Refiesh
Conversion Flags(Read only) b | CHI Ontput mode setting Dt e~ 20 Orb-20rts - CHI
(C*H2 Output mode setting Disahle Disshle  n  jH2
CH3 O de Disable Dot~ 20 H3
utput mode settmg 15 Aredn 20l
CH4 Cutput mode setting Disable Disable - | CHA
CH35 Output mode setting Digahle Disahle - | CHS
CH6 Crutput rode setting Disable Disable - | CHé
CHT Output mode setting Digahle Disahle - | CHY
« i
Exit

3.4.5 ImportingZExporting a Parameter File

(1) After Export is clicked, the parameters will be saved as a CSV file (.csv).
CHO~CH? Mode setting

Description Address Monitor Initial
CHO Output mode setting D500 i Do~ 20mt -~ C
» | CH1 Output mode setting D301 ol Omb-20mé - O
CH2 Cutpt rands setting g Diisahle - C
CH3 Cutput raods setting g Disahle - C
CH4 Output mode setting g Disahle -~ C
CHS Output mode setting O Disahle - C
CHE Cutpt rands setting g Diisahle - C
CHT Cutput raods setting g Diisable - C
Import File
4 | ﬂ BExport File
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(2) Click Import, and then click the CSV file.
CHO--CHT Mode setiing

Descniption Address Monitor Inatial
CHO Cratput raode setting D500 i Qe ~ 2070l - C
» [CHI Outpnt mode setting D501 o Dmb-20ms + C
CH2 Output rode setting N Diizahle - C
CH3 Output raode setting N Diizahle - C
CH4 Ontput rmode setting g Diisahle - C
CHS5 Output rods setting g Diisahle - C
CHE Otput rods setting g Disahle - C
CHT Output rods setting g Disahle | C
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3.4.6 Parameters

Parameter Setting

DAL
CHO-CH? Mode setting
CHO-CHY Calibration | Noral Exchange rea |
CHO~CH7 Scale Range
8;‘]1‘?23?;“% Resd ol Moduls Name |HD8DA-5C
WIS Version |1o0.00
MDS Buid Date [2012007114
Import File
Export File
Default [ ok ][ Cud |
(1) The output modes of the channels
CHO--CHT Mode setting
Deszcription Address Monitor Inatial
CHO Cutpt mode setting g Drb~20ms = | CHO Outpu
¥ [CHI Cutput mode setting NN Disahle - | CHI Outpy
CH2 Output made setting O Diisahle - | CH2 Outpu
CH3 Output mode setting g Diisahle » | CH3 Outpu
CH4 Output mode setting g Disable ~ | CH4 Outpu
CHS Output maode setting O Diisahle - | CH3 Outpu
CHé Cutput mode setting g Diisable » | CHé Outpu
CH7 Output mode setting 4 Disable ~ | CH7 Outpu

« i
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Nf'f;?}:‘ée AHO4DA-5A AHO8DA-5A AHO8DA-5B AHO8DA-5C
0: The channel is 0: The channel is 0: The channel is 0: The channel is
disabled. disabled. disabled. disabled.
1:-10 Vv~10 V 1:-10 v~10V 1:-10 v~10 V 1: 0 mA~20 mA
2:.0v~10V 2:0VvV~10V 2:.0v~10V 2: 4 mA~20 mA
Description | 3:-5V~5V 3:-5V~5V 3:-5Vv~5V
4:0V~5V 4:0V~5V 4:0V~5V
5:1V~5V 5:1V~5V 5:1V~5V
6: 0 mA~20 mA 6: 0 mA~20 mA
7: 4 mA~20 mA 7: 4 mA~20 mA
(2) The offsets and the gains used for calibration
CHO-.CH? Calibration
Description Address Monitor Initial Pl
b | CHO Cal. Offset (Vimb) O 0000000 CHOCs
CHI Cal. Offset (Vi) 1O 0,000000 CHI O
CH2 Cal. Offset (Vi) O 0.000000 CH2 Cd
CH3 Cal. Offset (Vi) O 0.000000 CH3 Cd
CH4 Cal. Offset (Vitnd) 1O 0,000000 CH4 O
CHS Cal. Offset (Vink) O 0.000000 CH3 Ca
CHS Cal. Offset (Vimb) O 0.000000 CHECa™
CH7 Cal. Offset (Vitnb) 1O 0,000000 CH7 Ca
CHO Cal. Gain O 1.000000 CHO Ca
C'H1 Cal. Cain O 1.000000 CHI Cd
| CH2 Cal, Gain RN 1.000000 CH2 i&F
4 3
(3) The scale range
CHO-.CHT Scale Range
Description Address Monitor Initial =
v {CHO Seale LSP O 0.000000 CHO St
CH1 Seale LSP O 0.000000 CHI See
H2 Seale LEP NN 0.000000 CH2 Ses
CH3 Seale LSP O 0.000000 CH3 S
H4 Seale LSP NN 0.000000 CH4 Se:
CHS5 Seale LSP O 0.000000 CH3 S
“Hé Scale LSP NN 0.000000 CHf 5c:
H7 Scale LS O 0.000000 CHT 5ex
'H0 Scale HSP O 100.000000 CHO Se:
(H1 Scale HSP O 100000000 CHI et
'H2 Scale HSP O 100.000000 CH2 5ez

»
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(4) Retaining the outputs

QOuiPuit Hold

Description Address Monitor Initial 1=
» | CHO Output Hold . O (] Hodd CHO Oy
CH1 Output Hold ] ] Hod CHI Cu
CHZ Outpuat Hold ] ] Hold CH2 Cn
CH3 Ountput Hold ] ] Hold CH3 Cu
CH4 Cutput Hold ] [] Hod CHd4 O
CHS5 Cutput Hold ] [] Hod CHS Cu
CH6 Output Hold ] [] Hod CHE COu
CHT Output Hold ] [] Hod CHT O
U U
U U
U

- of
4 | »

Bit O~bit 7: Retaining the outputs sent by CHO~CH7

Descriptio . . .
scription (ON: The output is retained. OFF: The output is cleared.)

(5) The error codes

Comversion Flags(Read only)

Description Address Monitor Initial
b | Conversion Flags(Read only) .0 0 Camversiorg

Bit O~bit 14: Reserved

Description . :
P Bit 15: The external voltage is abnormal.
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3.5 Troubleshooting

3.5.1 Error Codes

ERROR
Error . RUN LED
Code e DESEIE indicator . L.ED
indicator
16#A600 Error Hardware failure OFF ON
16#A601 Error The external voltage is abnormal. OFF ON

3.5.2 Troubleshooting Procedure

Description

Procedure

Hardware failure

Return the module to the factory for repair.

The external voltage is
abnormal.

Check whether the external 24 V power supply to the module
is normal.
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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

1)

)
®3)

(4)

(5)

AHO6XA-5A, an analog input/output module, is used according to practical application.
CHO~CH3: Inputs received by a channel can be either voltages or currents.

CH4~CH5: Outputs sent by a channel can be either voltages or currents.

High-speed conversion

The conversion speed is 150 ps a channel.

High accuracy

Conversion accuracy: (The ambient temperature is 25°C. The number of output
voltages/currents which are averaged is 100.)

Input: The error is £0.1% of an input voltage, and +0.1% of an input current.

Output: The error is £0.02% of an output voltage, and +0.06% of an output current.

A scale range can be set by means of software.

Users can set a scale range in ISPSoft. A scale range is a range of digital values to which a

range of analog values corresponds, or a range of digital values corresponding to a range of
analog values.

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 AHO6XA-5A

Number of analog 4 inputs

inputs/outputs 2 outputs

Analog-t_o—dlgltal Voltage input/Current input/Voltage output/Current output
conversion

Supply voltage 24V DC (20.4 V DC~28.8 V DC) (-15%~+20%)
Connector type Removable terminal block

Conversion time 150 us/channel

Isolation Isolation between a digital circuit and the ground: 500 V DC

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 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 V DC and the ground: 500 V DC
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Functional specifications for the analog-to-digital conversion

Analog-to-digital
conversion

Voltage input

Rated input range -10v~-10vV | 0OV~10V 5V oVvV~5V 1V~-5V
Hardware input range -10.1 v~ -0.1 vV~ -5.05 V~ -0.05 vV~ 0.95 v~
PULTEng® 151 v 10.1V 5.05 V 5.05 V 5.05 V

Fiducial error (Room 0
temperature) *0.1%
Fiducial error (Full o
temperature range) +0.45%
Linearity error (Room +0.07%
temperature)
Linearity error (Full o
temperature range) *0.12%
Hardware resolution 16 bits
Input impedance >1MQ
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 mMA~20.2 mA

Fiducial error (Room

0,
temperature) *0.1%
Fiducial error (Full o
temperature range) *0.2%
Linearity error (Room o
temperature) +0.05%
Linearity error (Full o
temperature range) *0.23%
Hardware resolution 16 bits
Input impedance 250 Q
Absolute input range +32 mA

Functional specifications for the digital-to-analog conversion

Digital-to-analog
conversion

Voltage output

Rated output range 10V ov~10V 5V oOvV~5V 1Vv-5V
Hardware output -10.1 VvV~ -0.1 vV~ -5.05 V~ -0.05 v~ 0.95 v~
range 10.1V 101V 5.05V 5.05V 5.05V
Fiducial error o

(Room temperature) *0.02%

Fiducial error (Full o

temperature range) *0.04%

Linearity error (Room o

temperature) +0.004%

Linearity error (Full +0.004%

temperature range) T ?

Hardware resolution 16 bits

Permissible load
impedance

1 kQ~2 MQ: £10 V and 0 V~10 V

2500 Q: 1 V~5V
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Digital-to-analog
conversion

Current output

Rated output range

0 mA~20 mA

4 mA~20 mA

Hardware output
range

-0.2 mA~20.2 mA

3.8 mMA~20.2 mA

Fiducial error (Room

impedance

0,
temperature) +0.06%
Fiducial error (Full o
temperature range) *0.07%
Linearity error (Room +0.01%
temperature) HUAET0
Linearity error (Full o
temperature range) *0.01%
Hardware resolution 16 bits
Permissible load <550 O
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4.2.2 Profile
@ 06XA - mm %@B S annC)
@ > crron D
3 = Vw; %E r b
O Vvio- “‘E D‘ J
1o £
| n ©® Il
I24v3+ E : @ L [
[ |01ZP E I‘ ) [@ [E
UP ‘E % I
G ] fi
S| 2, i/l %
4_@ = [T
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED ] . .
L ON: The module is running.
indicator )
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.
3 Removable The inputs are connected to transducers.
terminal block The outputs are connected to loads which will be driven.
Arrangement of
4 the input/output Arrangement of the terminals
terminals
5 Descrlpuon of the Simple specifications for the module
inputs/outputs
6 Clip Removing the terminal block
7 Label Nameplate
8 Set screw Fixing the module
9 Connector Connecting the module and a backplane
10 Projection Fixing the module
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4.2.3 Dimensions

35 | 103

110
114

L1

- = =
Unit: mm

4.2.4 Arrangement of Terminals

P
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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

Iltem Function Description

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

1 a 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.
4 Scale range An analog range corresponds to a digital range.
5 Disconnection Only if the analog rang is 4 mA~20 mA or 1 V~5 V does the
detection disconnection detection function.

If an input signal exceeds a range of inputs which can be

received by hardware, the module will give an alarm or a

warning.

a. Warning LED indicator: When a warning occurs, the ERROR
LED indicator blinks or does not blink.

b. Interrupt: An interrupt service routine is enabled.

6 Channel detection

1. Enabling/Disabling a channel
The conversion speed is 150 ys a channel, and the total conversion time is 150 psx(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 sent by
hardware.
® Avoltis a unit of calibration for offsets if inputs received or outputs sent are voltages. A
milliampere is a unit of calibration for offsets if inputs received or outputs sent are
currents.
® The range of offsets used for calibration is -1.0~1.0, and the range of gains used for
calibration is 0.9~1.1.

Example 1:

The inputs received by a channel are voltages in the range of -10.0 V to +10.0 V. The original
signals are used. The gain is 1, and the offset is 0. If the voltage received by the channel is 0 V,
the digital value is -0.05. If the voltage received by the channel is 10.0 V, the digital value is 9.95.
Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[9.95-(-0.05)]/(10-0)=1
Gain used for calibration=1/Gain=1/1=1

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=-0.05
Offset used for calibration=0-Y1=0.05

4-7



AH500 Module Manual

Signals after the calibration
10 _— i i i =

Original signals

1 (X2,Y2) (10V, 9.95)
1

1

- » \Voltage (X)
Vv

(X1,Y1) (0V, -0.05)

-10V

......................... -10

Digital value (Y)

(X: Analog signal; Y: Digital value)

Example 2:

The inputs received by a channel are voltages in the range of -10.0 V to +10.0 V. The original
signals are used. The gain is 1, and the offset is 0. If the voltage received by the channel is 0 V,
the digital value is 0.0. If the voltage received by the channel is 10.0 V, the digital value is 10.1.
Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[10.1-0]/(10-0)=1.01

Gain used for calibration=1/Gain=1/1.01=0.99

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=0

Offset used for calibration=0-Y1=0

A (X2,Y2) (10 V, 10.1)
101 Original signals

------------------- Signals after the calibration

» Voltage (X)
(X1,Y1) (0V,0) 10V

......................... -10

Digital value (Y)

(X: Analog signal; Y: Digital value)
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3. Average

Digital values are averaged. The number by which the sum of several digital values is
divided is between 1 and 100. The sampled values are taken as a queue, and the length of
the queue is N. Each time a new sampled value is put at the end of the queue, an original
value at the start of the queue is removed. The N values are averaged so that the periodic
noise is suppressed.

4. Scale range

The analog input mode of a channel has a corresponding digital range, that is, an analog
range corresponds to a digital range. For example, if the analog range is -10V~10V 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.

Analog value

10V ( b= ¢ e e s s Em s Em e s Em s Em s Em s Em o Em o Em s Em s s Em -/1
7 !
7 1
7’
7 1
Rated input range < -7 |
// !
s I
7
s 1
7
e |
7 .
-1ovk£/z i
O Digital value
-10.0 “— g _10.0

Scale range

5. Disconnection detection

Only if the analog rang is 4 mA~20 mAor 1 V~5 V does the disconnection detection function.
If a module which can receive inputs ranging from 4 mAto 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. Please refer to the description
below for more information.

6. Channel detection

If an input signal exceeds a range of inputs which can be received by hardware, an error
message appears. Please refer to section 4.2.1 for more information.

a. Giving alarms or warnings
The procedure below explains how to set a module so that it gives an alarm or a warning.
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No (No detection)

There are no error logs

in the CPU module
and the analog
module.

No

A 4

No (Warning)

The warning
LED indicators
blink.

The BUS FAULT LED
indicator on the CPU
module and the
ERROR LED indicator
on the analog module
are not ON.

There are error logs in
the CPU module and
the analog module.

The BUS FAULT LED
indicator on the CPU
module and the
ERROR LED indicator
on the analog module
blink.

There are error logs in
the CPU module and
the analog module.

Channel
detection

< =

Enabling
physical range
detection

Yes

Giving alarms

l Yes

The BUS FAULT LED
indicator on the CPU
module and the ERROR
LED indicator on the
analog module are ON.
There are error logs in
the CPU module and the
analog module.
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b. Interrupt service routine

The procedure below explains how to trigger an interrupt service routine in a CPU

module.

No (No detection)

Channel
detection
Alarm/Warning

Enabling

physical range
detection

No Enabling
interrupts
v
No interrupt Selecting interrupt
numbers
® The interrupt service routines are 140~1251.
» Analog output
Item Function Description
Enabling/Disabling | 1. Users can enable or disable a channel.
1 . S
a channel 2. If a channel is disabled, the total conversion time is decreased.
2 Calibration Users can calibrate an analog output curve.
3 Scale range A digital range corresponds to an analog range.
4 Retaining an When a module stops running, a signal sent by the module is
output retained.

1. Enabling/Disabling a Channel

The conversion speed is 150 ys a channel, and the total conversion time is 150 psx(the
number of channels). If a channel is not used, users can disable it to decrease the total
conversion time.

2. Cal

ibration

® 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 outputs which can be sent by
hardware.

® Avoltis a unit of calibration for offsets if inputs received or outputs sent are voltages. A
milliampere is a unit of calibration for offsets if inputs received or outputs sent are
currents.

® The range of offsets used for calibration is -1.0~1.0, and the range of gains used for
calibration is 0.9~1.1.
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Example 1:

The outputs sent by a channel are voltages in the range of -10.0 V to +10.0 V. The original
signals are used. The gain is 1, and the offset is 0. The digital value received by the channel is
0, and the voltage measured is -0.05 V. The digital value received by the channel is 10, and the
voltage measured is 9.95 V. Users can calibrate the channel by calibrating the gain and the
offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[9.95-(-0.05)]/(10-0)=1
Gain used for calibration=1/ Gain=1/1=1

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=-0.05
Offset used for calibration=0-Y1=0.05

A

Signals after the calibration
oVl --cooooo o

Original signals
(X2,Y2) (10,9.95 V)

» Digital value (X)
10

(X1, Y1) (0, -0.05 V)

......................... _10 V

Voltage (Y)

(X: Digital value; Y: Analog signal)

Example 2:

The outputs sent by a channel are voltages in the range of -10.0 V to +10.0 V. The original
signals are used. The gain is 1, and the offset is 0. The digital value received by the channel is
0, and the voltage measured is 0 V. The digital value received by the channel is 10, and the
voltage measured is 10.1 V. Users can calibrate the channel by calibrating the gain and the
offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[10.1-0]/(10-0)=1.01
Gain used for calibration=1/Gain=1/1.01=0.99

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=0
Offset used for calibration=0-Y1=0
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4 (X2,Y2) (10, 10.1V)
..................... Original signals

Signals after the calibration

» Digital value (X)
(X1,Y1) (0,0V)

......................... 10V

Voltage (Y)
(X: Digital value; Y: Analog signal)

3. Scale range

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 and the digital range is -10.0~10.0, the digital values -10.0~10.0 correspond to the
analog values -10 V~10 V.

Analog value

10 V b ¢ e e e e e s e e e e e e e A
( . /i
s |
7
7 1
7’
' 1
Rated output range < -7 I
7
7 |
s I
7
s
7
e |
7 .
10V \ 4 e i
O Digital value
-10.0 “— — _10.0
Scale range
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4. 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

o g Tlme
The module stops running.

The output is retained:

Analog signal
A

Output signal

; » Time
The module stops running.
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4.3 Installation

4.3.1 Installing a Module

Insert a module into a slot, make sure that the module is installed on the backplane properly, and
tighen the the screw, as illustrated below.

1. Insert the projection under the module into the hole in the backplane.
2. Push the module in the direction indicated by the arrow until it clicks.
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4.3.2 Installing a Removable Terminal Block

® |[nstallation

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

7

AR AARRAN AN RS |

!

= "
= o
i
= |
£
o
-
=z
i
.
%’

\\

® Removal
1. Pull the clip in the direction indicated by the arrow.
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2. Pull up the clip.

4.3.3 Wiring

® Precautions

In order to make the functions of AHO6XA-5A 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)
(2)

(3)

(4)
(5)

(6)

To prevent a surge and induction, an AC cable and input/output signal cables which are
connected to AHO6XA-5A 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.

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 terminals be covered with insulation tubes.

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.

Use cables with the same length (less than 200 m) and use wire resistance of less than 100 ohm.
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® External wiring
(1) AHO6XA-5A

. . AG
4-wire: Voltage input =
-10V~+10V Shielded cable*1 CHO 1M
+ - VO+ —
+2av 3 == [ os 2500 CHO
ov = - 1M
< _———— vio —
L6
[ se |
. . L1 AG
4-wire:Currentinput cH1 *g
-20mA~+20mA  Shielded cable*1 vie M
=== *2 250()
Y + o CH1
. M
ov e — Vil- —
g -l
[ SG |
2-wire: Currentinput LG
4mA~+20mA
AG
+24V i L
Shielded cable*1 CH2 IEJ
. 1ed cab
N \ . .
- )
u /\j 2+ 2504 CH2
R M
ov Vi2- —
1T T
I ST
| SG |
3-wire:Voltage input
-10V~+10V .
Shielded cable*1 QU AG
+24V—| + ﬂ \ CH3 ™ I
V3+ 3
oV E u / 13 250 Q CH3
- - = +
— M
L T S VI3- —
= i
I SG |
3-wire: Currentinput
E - . AG
20mA-+20mA  ghielded cable*1 cra f@
+24v—} ﬂ '\ v (] Var M
2500 CH4
14+
ov : V. ——
1 ;/ Vi4- M
L 6
I
. SG
AC motor drive, L o5 1
recorder, Voltage output
proportioningvalve...  -10v~+10V
--=- CHo
5o Voo —j)jcm
: 100 —‘
Shielded cable*4_[6 AG 1aG
. | SG
AC motordrive, -
recorder, Currentoutput
proportioningvalve...  omA-20mA el v e —
101
‘ R re Lac
Shielded cable*4 |*6 I
f e |
SG
L2210 7 se
DC/DC sV
1 zp
24VvDC — 0P converter 1 AG
15V

*1. Please use a shielded cable as an analog input cable, and isolate the shielded cable from other power

cables.

*2. If current is connected, the connection between Vn+ and In+ needs to be a short circuit. (n is in the

range of 0to 7.)

*3. If ripple voltage results in interference with the wiring, please connect a 0.1~0.47 pyF and 25 V

capacitor.

*4. Please isolate the analog output cable from other power cables.
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*5. If the ripple voltage of the input terminal of the load connected is large, and results in interference with
the wiring, please connect a 0.1~0.47 yF and 25 V capacitor.

*6. Please connect the ground wire in the shielded cable to the terminal SG.

*7. Once AHO6XA-5A is installed on a backplane, the connection between the terminal SG on
AHO6XA-5A and the terminal @ on the backplane will be a short circuit. Please connect the terminal
@ on the backplane to the ground terminal @

4.3.4 LED Indicators

Number Name Description
Operating status of the module
RUN LED ] ) .
1 L ON: The module is running.
indicator )
OFF: The module stops running.
Error status of the module
5 ERROR LED ON: A serious error occurs in the module.
indicator OFF: The module is normal.
Blink: A slight error occurs in the module.

4.4 HWCONFIG in ISPSoft
4.4.1 Initial Setting

(1) Start ISPSoft, and then double-click HWCONFIG.
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(2) Click I/0O scan on the toolbar.

(3) ISPSoft is scanning the actual hardware configuration.

(4) After the scan of the actual hardware configuration is complete, the system automatically
assigns the corresponding registers to the channels. Users can alter the input device range and
the output device range by themselves.

Note: Owing to the fact that values are floating-point numbers, every channel occupies two
16-bit registers.

Information: Rack 1

Slot Mo, Lahel Firmarare Version Descrption Input Device Range Output Device Range
- AHP305-54 - AH Power Supply Modul None Hone
- AHCPUS30-EH 1.00 Basic CPU module buildit| None Hone
0 AHEEA-5A 100 4x16 kit AL 2 x 16bit AQ DO~ D7 DE~Dl1
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(5) Double-click the module AHO6XA-5A.

(6) Open the Parameter Setting window.

Parameter Setting

G
Channel Mode setting
CHOWCH3 Input Average Tims Mormal Exchange firea |
Channe] Calibration
Chanmel Scale Range
CrutPot Hold
Channel Alarm
Interrupt Enable
Interrupt number
Warmning LED
Conversion Flags(Fead only)

| AHO6XA-58

Ilodule Name

DS Version |1.00.00

DS Build Date ‘2012!071’14

< I

Defanlt

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

Parameter Setting

R

Channel Mede setting

CHO-CH32 hput Average Time Description Address Monitor Initial

::,}mmdl gi.fleml;m » | CHO [nput mods sotting M Disable 8IS

ChutPut Held CHI Input mode setting | Diisahle -

Channel Alarmn CH2 It mode setting s Disahle -lC

Interrupt Enakle i X

Interrupt momber CH3 Input mode setting g Diisable -|C

Warmning LED! CHO Output mode setting g Diisable - C

Cenversion Flags (Read only) CHI Output mods setting i Dissble |

Import Fil=

< |3 |4 | »| | ExportFil
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(8) Click Download on the toolbar to download the parameters. (The parameters can not be
downloaded when the CPU module runs.)

4.4.2 Checking the Version of a Module

(1) On the Option menu, click Online Mode.
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(2) Right-click the module, and then click Module Information on the context menu. The version
of the firmware and that of the hardware are displayed.

X

Module Information

Wlodule Mame: AHOAT A S8

Description: 4 channels 16 bits IE‘
analog it : - E

Fittwwrare version 10000

Hatrdware wersion: 1.00.00

Serial Mo

4.4.3 Monitoring Table

(1) Select the Monitor checkboxes at the right sides of the corresponding registers.

Channel Mode setting

Description Address Monitor Initial Comment
b CHO Input rnde setting D500 | A A10V~+10V v | CHO Input mods setting
CH1 Input rande setting D01 | S10V-+10V ~ | CHI Input mode setting
CH2 Input mode setting g Disable = | CHZ Input mode setting
CH3 Input mode setting 1 Diigahle ~ | CH3 Input mode setting
CHO Ontput mode setting 1d Diisable ~ | THO Cutput mode setting
CHI Output mode setting Od Diisahle + | CHI Output mode setting
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(2) On the Option menu, click Online Mode.

(3) On the Option menu, click Monitor Table. The registers are monitored.

l“ Monitor Table |:| |E| |z|

Rack Na. | Blot Mo, | Module Hame |Device Na.me| FV | Radix | Comment

: AHO 5 D00 1 Decitnal CHO Input mode setting
1 1] AHOAEA- 54 D01 1 Drecimal CHI1 Input mode setting
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4.4.4 Online Mode
(1) Click Online Mode on the toolbar.

(2) Double-click the module AHO6XA-5A.

(3) If some parameters are altered, users can click SV=>PV. The new setting values are written
into the CPU module and the 1/0O module. If users want to read the present values in the 1/0O
module, they can click Refresh. The present values in the /O module are sent to ISPSoft, and

are monitored.

Parameter Setting

= AHOGHA-SA Channel Mode setting
Channel Mode setting
CHO-CH3 Inprat Average Time Description Address 13 SV c WPV |
Channel Calibration . . :
D500 10V~ - | CHO Input mode sett:
. Seale R CHO Irput mode setting 10V~+10% Diisahle MR IR el mg Refresh
OuiPut Hold » | CHI Input mode setting D301 -10V-+10% -10¥-+107 ~ | CHI Input mode setting
Channel Alarm CH2 Input mods setting Disabls Disahi H2 Input mode ssttivg
Inerrupt Enatle CH3 Input mode sett Digable LBV % H3 Input mode setting
Interrapt nuraher P g 0%~ 10%
Wartaing LED CHO Output mode setting Disahle -5V~ +5V HO Ontput mode setting
Conversion Flags (Read only) CH1 Output rode setting Diisable ?“;:Eg H1 Output mode setting
Ot ~20mds
i~ 20md
- 20~ 2y
< > |4 j
Exit
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4.4.5 ImportingZExporting a Parameter File

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

Channel Mode setting

Descrniption Address Monitor Initial Comment
C'HO Input mode setting D500 ol -10V-+107 CHO Input mode setting
¥ {CHI Input rnde setting D0l & -10V-+10¥ CHI Input mode setting
CH2 Input mode setting g Disable CH2 Input mode setting
C'H3 Input mode setting .d Disahle CH3 Input mode setting
CHO Cutput mode setting .d Disahle CHO Output mods setting
CH1 Output rode setting Oa Digable CHI Cutput rode setting

Import File

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

Channel Mode setting

Description Address Monitor Inatial Comment
CHO Input mode setting D300 i -10V.+10V - | CHO Input rande setting
v | CHI Input mode setting D301 A -10V~+10V - | CHI Input rande setting
CH2 Input mode setting g Disahle - | CH2 Inpoat mode setting
CH3 Input mode setting g Diisakle - | THS3 Inpoat mode setting
CHO Omtpat made setting g Drisakle - | THO Output mode setting
CHI1 Output rode setting | Disable » | CHI Output mode setting
Imnport File
4 | +| | BrportFile

4.4.6 Parameters

Parameter Sething

H
Channel Mode setting _
CHO-CH3 Ignt Average Time DS Infomuation. | Nomual Exchange Atea |
Channel Calibration
Channel Seale Range
Ot Ho Moduls Nare | AHOHA-5A
Channel Alarm MDS Version | 1.00.00
Interrut Frablz
Interrpt soober MDS Build Date 20127114
Warrning LED)
Convesion Flags (Read only)
Iaport Fils
4 | & Expert File
Defanlt OK Cancel |
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(1) The input modes of the channels, and the output modes of the channels

Channel Mode setiing

Description Address Monitor Initial Comment
CHO Input tode setting g Diisahle » | CHO Input mode setting
CHI Input mode setting g J10V~+10% ~ | CHI Input mode setting
» | CHZ Input mode setting g Diisahle ~ | CH2 Input mode setting
CH3 Input mode setting g Dizahle H3 Input mode setting
CHO Cutput mode setting g _DIHD:JIE;IDV HO Crutput mode setting
CHI Output mode setting . O SSWSY % H1 Cutput mode setting
OW+5Y
IVt5Y
Orefs~20rmt
rehs 200wt
b -2ty
‘ i
AHOB6XA-5A Input channel Output channel
0: The channel is disabled. 0: The channel is disabled.
1:-10v~10V 1:-10v~10V
2:.0v~10V 2:.0vV~10V
3:-5V~5V 3:-5V~5V
Description | 4:0V~5V 4:0V~5V
5:1V~5V 5:1V~5V
6: 0 MA~20 mA 6: 0 mA~20 mA
7: 4 mA~20 mA 7: 4 mA~20 mA
8: -20 mA~20 mA
(2) The number of values averaged
CHO--CH3 Input Average Tinie
Description Address Monitor Initial Comment
¥ {CHO Input Average Tire min| 10 CHO Input Lverage Tirs
CH1 Input Sverage Tirme . g 10 CH1 Input &verage Time
CH2 Input Sverage Time i 10 CH2 Input &verage Time
CH3 Input &verage Time N 10 CH3 Input &verage Time
A
‘ i
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(3) The offsets and the gains used for calibration

Channel Calibration

Description Address Monitor Initial Comment =

v {CHD Input Cal. Offset (Vimnd) .d 0.000000 CHO Input Cal. Offset (Vimd) |

CHI Input Cal. Offset (Vi) . 0.000000 CHI Input Cal. Offset (Vind)

CH2 Input Cal. Offset (Vimd) O 0.000000 CH2 Input Cal. Offset (Vind)

CH3 Input Cal. Offset (Vimd) i 0.000000 CHS Input Cal. Offset (Vind)

CHO Cutput Cal. Offset (Vimd) ..d 0.000000 CHO Qrutput Cal. Offset (¥/md)

CHI Output Cal. Offset (Vb O 0000000 CHI Qutput Cal. Offset (V/mb)

CHO [nput Cal. Gain i 1.000000 CHO Input Cal. Gain

CH1 Input Cal. Cain ..d 1.000000 CHI Input Cal. Gain

CH2 Input Cal. Gain O 1.000000 CH2 Input Cal. Gain b

CH3 [nput Cal. Gain Rim| 1.000000 CH3 Input Cal. Gain

CHO Output Cal. Crain O

1.000000 CHO Output Cal. Gain f
4| | \

(4) The scale range

Channel Scale Range

Description Address Monitor Initial Comment =
b | CHO Input Scale LSF O 01.000000 CHO Input Seale LSP :
CH1 Input Seale LSP g 0.000000 CHI Input Scale LSP
C'H2 Input Seals LSP O 01.000000 CH2 Input Seale LSP
C'H3 Input Scale LSP O 0.000000 CH3 Input Seale L3P
CHO Cutput Scale L3P g 01.000000 CHO Output Seale L3P
CHI Cutput Scale LSF O 01000000 CHI Crutprut Scale LSF
CHO Input Seale HSP g 100000000 CHUO Input Seale H3P
CHI Input Scale HSP g 100.000000 CHI Input Seale HSP
C'H2 Input Scale HSP g 100.000000 CHZ Input Seale H3F =
CHS3 Input Scale HSP g 100.000000 CH3 Input Scale HSP
| CHI Chutput Scale HSP O 100000000 CHO Crutput Seale HSP f
4 »
(5) Retaining the outputs
Description Address Monitor Initial Comment
v {CHO Output Hold .d [ Held CHO Output Hold
CH1 Output Hold ] [] Hod CH1 Output Hold
4 »
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(6) The channel detection

Channel Alarm

Description Address Monitor Initial Comment
» :CHO Physical Range Detect O [ Engble CHO Physical Range Detect
CH1 FPhysical Range Detect ] [« Enahle CH1 Physical Fange Detect
CH2 Physical Range Detect ] [« Enahle CHZ2 Phoysical Range Detect
'H3 Physical Range Detect O [« Enable H3 Physical Range Detect
CHO Detect 1z &larm or warning ] [ flarmm CHO Detect 15 Alarm or warning
CHI Detect is Alarm or warning ] [ Llarmm CHI Detect is &larmn or warning
CH2 Detect is Alarm or warning ] [wf fularm CHZ2 Detect is &larm or warning
CH3 Detect iz Slarm or warning ] [ flarm CH3 Detect 1z Alarn or warning
1| ]
(7) Enabling the interrupts
Interrupt Enahle
Description Address Monitor Initial Comment
b (CHO Intermupt of Ower Physical Range g (] Exzble CHO Interrupt of Crver Phyrsical
CHI Interript of Orrer Physical Range ] ] Enahle CHI Interrupt of Creer Physical
CH2 Internupt of Orrer Phyrsical Range 1 [] Enahle CH2 Interrupt of Crver Phyrsical
CHSZ Internupt of Orver Phorsical Range 1 [] Enahle CH3 Interrupt of Crver Phyrsical
1| ’

(8) The interrupt numbers

Description Address Monitor Initial

¥ | Internupt muaber that CHO inpt salue Cht of Physical Rang 1O 40 Interrupt ne
Interrupt muraber that CHI input value Cht of Physical Rang 1O 40 Interrupt nv
Intermpt muraber that CH2 input value Crt of Physical Rang O 40 Interrupt nv
Internupt muaber that CH3 input salue Cat of Physical Rang g 40 Interrupt ne
! i
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(9) Setting the warning LED indicator

<

Warming LED
Description Address Monitor Inatial Commy
b - Warn of CHO Trgmt value Onut of Physizal Range g [ flashing Wamn of CHO Input vals
Warn of CHI Input value Out of Physical Range 1 (] flashing Warn of CHI Input valt
Warn of CH2 Input value Out of Physical Range 1 (] flashing Warn of CH2 Input valu
Warn of CH3 Input value Out of Physical Range 1 (] flashing Warn of CH3 Input valt
4
(10) The error codes
Comversion Flags(Read only)
Description Address Monitor Initial Comment
b | Corversion Flags(Read only) O 10 Corrversion Flags(Read only)

2+l
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4.5 Troubleshooting

4.5.1 Error Codes

ERROR
S Type Description RUN HED) LED
Code indicator | . -
indicator
16#A600 | Alarm Hardware failure OFF ON
16#A601 | Alarm | The external voltage is abnormal. OFF ON
16#A603  Alarm | mermaleror OFF ON
The factory correction is abnormal.
The signal received by channel O exceeds the
16#A400 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 1 exceeds the
16#A401 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 2 exceeds the
16#A402 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 3 exceeds the
16#A403 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel O exceeds the
16#A000 | Warning | range of inputs which can be received by the ON Blink
hardware.
The signal received by channel 1 exceeds the
16#A001 | Warning | range of inputs which can be received by the ON Blink
hardware.
The signal received by channel 2 exceeds the
16#A002 | Warning | range of inputs which can be received by the ON Blink
hardware.
The signal received by channel 3 exceeds the
16#A003 | Warning | range of inputs which can be received by the ON Blink
hardware.
The signal received by channel 0 exceeds the
16#A800 | Warning | range of inputs which can be received by the ON OFF
hardware.
The signal received by channel 1 exceeds the
16#A801 | Warning | range of inputs which can be received by the ON OFF
hardware.
The signal received by channel 2 exceeds the
16#A802 | Warning | range of inputs which can be received by the ON OFF
hardware.
The signal received by channel 3 exceeds the
16#A803 | Warning | range of inputs which can be received by the ON OFF

hardware.
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4.5.2 Troubleshooting Procedure

Description

Procedure

Hardware failure

Return the module to the factory for repair.

The external voltage is abnormal.

Check whether the external 24 V power supply to the

module is normal.

Internal error

The factory correction is abnormal.

Please contact the factory.

The signal received by channel 0
exceeds the range of inputs which
can be received by the hardware.

Check the signal received by channel 0.

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.
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5.1 AHO4PT-5A

5.1.1 Overview

The specifications for a temperature measurement module, the operation, and the programming are
described in this section. AHO4PT-5A 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

(1) Asensor is selected according to practical application.
Pt100/Ni100/Pt1000/Ni1000 sensor
(2) High-speed conversion
Two-wire/Four-wire configuration: 150 ms/channel
Three-wire configuration: 300 ms/channel
(3) High accuracy
Conversion accuracy: The error is £0.5% of an input. (The ambient temperature is 25+5°C.)
(4) Disconnection detection
When a sensor is disconnected, AHO4PT-5A gives an alarm or a warning.
(5) PID control
An object can be maintained at a desired temperature through a PID control action.
(6) 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.

5.1.3 Specifications

Electrical specifications

Number of analog
inputs

4

Three-wire configuration: Pt100/Ni100/Pt1000/Ni1000 sensor, and
0~300 Q input impedance

Two-wire/Four-wire configuration: Pt100/Ni100/Pt1000/Ni1000 sensor,
Applicable sensor and 0~300 Q input impedance
Pt100: DIN 43760-1980 JIS C1604-1989; 100 Q 3850 PPM/°C
Pt1000: DIN EN60751; 1 kQ 3850 PPM/°C

Ni100/Ni1000: DIN 43760

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

Connector type Removable terminal block

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.
Two-wire/Four-wire Four-wire configuration: 150 ms/channel
Three-wire configuration: 300 ms/channel

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 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

Overall accuracy

Conversion time
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Functional specifications

Analog-to-digital Centigrade (°C) Fahrenheit (°F) D
conversion impedance
Pt100: -180°C~800°C Pt100: -292°F~1,472°F
. Ni100: -80°C~170°C Ni100: -112°F~338°F
Rated Inputrange o0 180°c-800°C | Pt1000: -292°F~1,472°F 0-300Q
Ni1000: -80°C~170°C Ni1000: -112°F~338°F
Average function | Range: 1~100
Self-diagnosis Disconnection detection
5.1.4 Profile
®_’ oerT RUN mmm KOB 4_
@_—>ERROR @
@ 00+ o Il B
( :)_“) |1+I1_ HE
@_)'2/3/4—WIRE | ‘ — = P/ /

Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED i . .
L ON: The module is running.
indicator .
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.
3 Removable The inputs are connected to sensors.

terminal block

4 the input
terminals

Arrangement of

Arrangement of the terminals

Description of the

Simple specifications for the module

5 inputs

6 Clip Removing the terminal block

7 Label Nameplate

8 Set screw Fixing the module

9 Connector Connecting the module and a backplane
10 Projection Fixing the module
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5.1.5

5.1.6

Dimensions

- dAY

35 103 ‘

|

D
§ i
110
114
B = =
Unit: mm

Arrangement of Terminals

AHO4PT-5A

04PT
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5.1.7 Functions

Iltem Function Description
_ _ _ 1. Users can enable or disable a channel.
Enabling/Disabling . S
1 2. If a channel is disabled, the total conversion time is
a channel
decreased.
. Users can select the degree Celsius (°C) or the degree
2 Temperature unit e i
Fahrenheit (°F) as a unit of measurement for temperature.
3 Calibration Users can calibrate a linear curve.
4 | Average Conversion values are averaged and filtered.
5 Disconnection When a sensor is disconnected, AHO4PT-5A gives an alarm or
detection a warning.
If an input signal exceeds a range of inputs which can be
received by hardware, the module will give an alarm or a
6 | Channel detection | V2N
annet detection | o, Warning LED indicator: When a warning occurs, the ERROR
LED indicator blinks or does not blink.
b. Interrupt: An interrupt service routine is enabled.
7 PID control An object can be_mamtamed at a desired temperature through
a PID control action.

1. Enabling/Disabling a channel

A temperature received from a two-wire/four-wire sensor is converted into a digital value at a
speed of 150 ms a channel, and a temperature received from a three-wire sensor is converted
into a digital value at a speed of 300 ms a channel. If a channel is not used, users can disable it to

decrease the total conversion time.
2. Temperature unit

Users can select the degree Celsius (°C) or the degree Fahrenheit (°F) as a unit of measurement

for temperature.
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 range of offsets used for calibration is -1.0~1.0, and the range of gains used for

calibration is 0.9~1.1.

Example 1:

The temperatures -100°C™ 100°Ccorrespond to the digital values-100~100. The original signals are
used. The gain is 1, and the offset is 0. The temperature received by the channel is 0°C, and the
digital value is -1. The temperature received by the channel is 100°C, and the digital value is 99.

Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[99-(-1)]/(100-0)=1
Gain used for calibration=1/Gain=1/1=1

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=-1
Offset used for calibration=1-Y1=1
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Signals after the calibration

Original signals
(X2,Y2) (100C, 99)

-100C

» Temperature (X)

100C
(X1,Y1) (0C, -1)

......................... _100

Digital value (Y)

(X: Temperature; Y: Digital value)

Example 2:

The temperatures -100°C~100°C correspond to the digital values -100~100. The original signals are
used. The gain is 1, and the offset is 0. The temperature received by the channel is 0°C, and the
digital value is 0. The temperature received by the channel is 100°C, and the digital value is 101.
Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[101-0]/(100-0)=1.01
Gain used for calibration=1/Gain=1/1.01=0.99

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=0
Offset used for calibration=0-Y1=0

4 (X2,Y2) (100C, 101)
101 }---mmmm e Original signals
K Signals after the calibration

-100C |

(X1, Y1) (0C,0) 100C

» Temperature (X)

......................... -100

Digital value (Y)

(X: Temperature; Y: Digital value)
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. Average

Digital values are averaged. The number by which the sum of several digital values is divided is
between 1 and 100. The sampled values are taken as a queue, and the length of the queue is N.
Each time a new sampled value is put at the end of the queue, an original value at the start of the
gueue is removed. The N values are averaged so that the periodic noise is suppressed.

. Disconnection detection

If a channel is enabled, the module will check whether a sensor is disconnected. If an input circuit

is an open circuit, the module will give an alarm. Please refer to description below for more
information.

6. Channel detection

If an input signal exceeds a range of inputs which can be received by hardware, an error
message appears. Please refer to section 5.2.1 for more information.

a. Giving alarms or warnings

The procedure below explains how to set a module so that it gives an alarm or a warning.

No (No detection)

There are no error logs
in the CPU module
and the temperature
measurement module.

No

A 4

No (Warning)

The warning
LED indicators
hlink.

The BUS FAULT LED
indicator on the CPU
module and the
ERROR LED indicator
on the temperature
measurement module
are not ON.

There are error logs in
the CPU module and
the temperature
measurement module.

The BUS FAULT LED
indicator on the CPU
module and the
ERROR LED indicator
on the temperature
measurement module
blink.

There are error logs in
the CPU module and
the temperature
measurement module.

<

Channel
detection

>

Enabling
physical range
detection

Giving alarms

l Yes

The BUS FAULT LED
indicator on the CPU
module and the ERROR
LED indicator on the
temperature
measurement module
are ON.

There are error logs in
the CPU module and the
temperature
measurement module.
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b. Interrupt service routine

The procedure below explains how to trigger an interrupt service routine in a CPU module.

Channel
detection
Alarm/Warning

No (No detection) Enabling

physical range
detection

No

Enabling
interrupts

v

No interrupt Selecting interrupt
numbers

® The interrupt service routines are 140~1251.
7. PID control

a. KP/KI/KD

Proportional action: The operation amount acts proportionally to the error. When a
temperature is lower than a proportional band, the operation amount is
100%. When a temperature is within a proportional band, the operation

amount decreases proportionally to the error. When the setting value is
the same as the present value, the operation amount is 0%.
(Error=Setting value—Present value)

Heater: The setting value is 1000 (100°C), and Kp is 100 (10°C). The relation between the
temperature and the operation amount is shown below.

Operation amount
A

100%

Heater 0%

i i » Temperature
it——>

{ Proportional ;
90°C band 100°C
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Cooler: The setting value is 200 (20°C), and KP is 100 (10°C). The relation between the
temperature and the operation amount is shown below.

Operationamount
A

100%

Cooler 0%

-«
! Proportional |
30°C band 20°C

» Temperature

Integral action: If temperature is controlled by a pure proportional action, there is difference
between the temperature controlled and a setting value. Therefore, if an
integral action is used with a proportional action, difference decreases as
time goes by, and the temperature controlled is the same as the setting value.

Derivative action: With regard to violent environmental change, a derivative action provides
more operation amount to make temperature return to its original controlled
state.
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Control diagram:

Flls 1K,
\ |
SY L) k¥ ais)

PV

The PID algorithm is as follows.

t
MV = K E(t)+ K, [E®)dt+Kp *%
0

Forward action: E(t)=PV(t)-SV(t)
Reverse action: E(t)=SV(t)-PV(t)
b. Control mode

Cyclic control mode: Users set a cycle according to a controlled environment. (If the ambient
air temperature changes slowly, the cycle can be longer.)

The width of a pulse is defined below.
» Pulse width=Output value (MV)/(Maximal output value—Minimal output value)xCycle

Users can set the width of a pulse and a cycle (sampling time) by means of the instruction
GPWM.

Example:

The cycle is 2000 ms, the maximal output value is 100, and the minimal output value is 0. After
the PID algorithm is performed, the output value gotten is 50.
»  Width of a pulse=50/(100-0)x2000 ms=1000 ms
Therefore, the pulse width used in the instruction GPWM is 1000 ms, and the cycle used in the
instruction GPWM is 2000 ms.

t=1000m=s

[

Clutput 10

fe——l

T=2000ms
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c. PID parameters

PID parameter

Description

Performing/Not performing the PID
algorithm

Manual/Automatic tuning

Bit 0~bit 3: CHO~CH3 (Performing/Not
performing the PID algorithm)

Bit 8~hit 11: CHO~CH3 (Manual/Automatic
tuning)

Heating/Cooling mode

Bit O~bit 3: CHO~CH3

Sampling time

One-word decimal format
Unit: 10 ms

Automatic tuning

Bit O~bit 3: CHO~CH3

Refreshing the
manual output
values automatically

Bit O~bit 3: CHO~CH3

Target value

One-double word floating-point format

Proportional gain

One-double word floating-point format

Integral gain

One-double word floating-point format

Derivative gain

One-double word floating-point format

Range within which
the error values are
countas O

Automatic mode

One-double word floating-point format

When the setting value is 0, the function is
not enabled. For example, if the setting value
is 5, and the difference between the present
value and the target value is in the range of -5
to 5, the output value is 0.

Maximum output
value

One-double word floating-point format

Minimum output
value

One-double word floating-point format

Reading the output
value

One-double word floating-point format

Accumulated
integral value

One-double word floating-point format

Manual mode Manual output value

One-double word floating-point format

d. Additional remarks on PID control

(1) IfKp, K, or Kq is 0, the corresponding function is disabled. For example, if users only want

to use proportional control, Ki and Kgq are 0.

(2) If users do not know how to adjust the parameters Kp, Ki, and Kq under a controlled
environment, they can use the automatic tuning function to set the parameters, and then
finely adjust the parameters to the optimum values. When the automatic tuning function
is enabled, the value in a register defined by the users is 1. After the automatic tuning of

the parameters is complete, the value in the register becomes 0.

(3) If users want to set the parameters Kp, Ki, and Ka by themselves, they need to set the Kp
by experience, and set the Ki, and Kaq to 0. After the tuning of the Kp is complete, the
users can tune the Ki, and Kq in order.
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5.1.8 Installation

5.1.8.1 Installing a Module

Insert a module into a slot, make sure that the module is installed on the backplane properly, and
tighen the the screw, as illustrated below.

1. Insert the projection under the module into the hole in the backplane.
2. Push the module in the direction indicated by the arrow until it clicks.

3. Tighten the screw on the module.
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5.1.8.2 Installing a Removable Terminal Block

® |Installation

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

b

T R /P,
VAR REE

g

® Removal
1. Pull the clip in the direction indicated by the arrow.

N =]
A

X
AvATAY

¢

¢

¢

DA TS

Z,

%,
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2. Pull up the clip.

5.1.9 Wiring

® Precautions

In order to make the functions of a temperature measurement 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 AHO4PT-5A 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) Use cables with the same length (less than 200 m) and use wire resistance of less than 100 ohm.

5-15



AH500 Module Manual

® External wiring
(1) AHO4PT-5A

*1. The cables or the shielded twisted pair cables for Ni100/Ni1000/Pt100/Pt1000 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, On+ and In+ have to be short-circuited, and On- and In- have to be

0~3000Q
Ni1 00/Ni1000 1.53mA
Pt100/Pt100 i % CHO (Ni100Pt100,
innnj““ Shielded cable*1 —————{EE)Reggom
E Y U 00+ _ 204.8UA
5 i \ ° (Pt1000)*3
; F:l—c 0+ — t
10- 5ol >;
: ’ T— — INA
H [ N 00- N—e
acr. T

2-Wire FG
0~300Q

Ni100/Ni1000
Pt100/Pt1000

Shielded cable*1  CH1

o1+
11+

e

ol
H

o1- 1
FG AG
Ni100/Ni1000 3
Pt100/Pt1000*2 ghielded cable*1  CH3 ]
H P Sl N\ N
O3+ —[0—0 o—!
13+ ) o o
13- 5o
e 03- [0
L FG AG

short-circuited. (n is in the range of 0 to 3.)

*2.

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

*3.

current is 204.8 pA.

5.1.10 LED Indicators

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

User need to select an appropriate sensor. If a Ni100 temperature sensor, a Pt100 sensor,
and a resistance sensor are used, the internal excitation current is 1.53 mA. If a Ni1000
temperature sensor, and a Pt1000 temperature sensor are used, the internal excitation

Number Name Description
Operating status of the module
RUN LED i . .
1 L ON: The module is running.
indicator .
OFF: The module stops running.
Error status of the module
5 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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5.1.11 HWCONFIG in ISPSoft

5.1.11.1 Initial Setting

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

(2) Click I/0O scan on the toolbar.
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(3) ISPSoft is scanning the actual hardware configuration.

(4) After the scan of the actual hardware configuration is complete, the system automatically

assigns the corresponding registers to the channels. Users can alter the input device range by
themselves.

Note: Owing to the fact that values are floating-point numbers, every channel occupies two
16-bit registers.

Information: Rack 1

Slot Mo Lahel Firmroarare Versi... Descrption Input Device Ra.. | Cutput Device B
- AHPIAOS-5A |- AH Power Supply | Wote Hone
- AHCPI30-El|1.00 Basic CPU module Mone Hone
n AHO4PT-54 (100 4234 wires RTD 4| D0 ~ D7

(5) Double-click the module AHO4PT-5A.
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(6) Open the Parameter Setting window.

gm—— x

CHO-CH3 Modz setting
Tempeatur unit | Momval Eachange Area |
CHO-CH3 Average Time
CHO-CH3 Calibration
Channel Alama
Intermpt Enable DS Version |1.00.00
Interropt normber
Warming LED MDS Build Date [2012007114
Conversion Flags(Read onls
PID RunfStop
PID AntoTune
PID Mont Setting =
PID heaterioooler
PID 3V
PID Cyde
PID Kp
FD K

< | =

Diefault [8):4 |

Woduls Nams | AHO4PT-58

\%
3

| %

m
2
e

]

(7) Setthe parameters, and then click OK.

Parameter Setting

-1 AHMPT-54 P CHO--CH3 Mode setting
CHO~CH3 Maode setting
Temperatur unit Description Address Monitor Initial
CHO-CH3 Average Time . H
+ | CHO Input}
CHO~CH3 Calibration Disahle npt
Channel Al CHI Input mode setting Disable + | CHI Input
Disahle - | CH2 Input

Interropt Enable CH2 Input mode setting
Diisahle - | CH3 Input:

» iCHO Input raode setting

0oo0

Warmning LED CH3 Input rode setting
Conversion Flags (Read onls

PID RondStop

PID AntoTuome

FID Momt Setting =

FID heaterdooler

PID SV

PID Cyele

PID Kp

FID K1 v

< & s | >

] Default OK Cancel
[l | N

\%
5

=
g
z

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

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

(2) Right-click the module, and then click Module Information on the context menu. The version of
the firmware and that of the hardware are displayed.

Module Information

x)

Ilodule Matme: AHOAPT-54

Description: 4 channels 4 or 3 E
wites RTD input, E

Fitttowrare version: 10000

Hardwate wersion: 1.00.00

Serial Mo
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5.1.11.3 Monitoring Table

(1) Selectthe Monitor checkboxes at the right sides of the corresponding registers.

CHO-.CH3 Mode setting

Description Address Monitor Imitial
CHO Input rande setting D500 o PT100 {(4Wi2Ww + | CHOInput:
» | CH1 Input mode setting D501 & PT100 (4Wi2W ~ CHI Input;
CH2 Input mode setting O Disahle - | CH2 Input:
CH3 Input mode setting 1d Disahle + | CH3 Input:
Irnpcrt File
4 | Extport File

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

(3) On the Option menu, click Monitor Table. The registers are monitored.
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-.‘.' Monitor Table

RackMo. | SlotMo. Iodule Matme Device Mame PY Radix Cotrarient
Diecitrial CHO Input mode setting
1 0 AHO4PT-34 Dao1 0 D citrial CHI Input mode setting

5.1.11.4 Online Mode

(1) Click Online Mode on the toolbar.

(2) Double-click the module AHO4PT-5A.

(3) If some parameters are altered, users can click SV=>PV. The new setting values are written into
the CPU module and the I/0O module. If users want to read the present values in the I/O module,
they can click Refresh. The present values in the I/O module are sent to ISPSoft, and are
monitored.

CHO--CH3 Mode setting

Description Address PY S¥ [& SV =PV
CHO

CHO Input mode setting D300 Disable PT100 (4WI2W ~ Refh
» (CHI Input mode setting D301 Disahle PT100 (4W2w ~  CHY

CH2 Input mode setting Dizghle Disghle ~ |CHZ

CH3 Inpnt mode setting Diisahle Disahle - | CH3
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5.1.11.5 ImportingZExporting a Parameter File

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

CHO--CH3 Mode setiing

Description Address Monitor Initial
CHO Input mode setting D500 i~ Diisahle CHO Ingoat :
¥ [ CHI Input mode setting D501 i Disable CHI Inprut}
CH2 Input made setting g Diisahle CH2 Inpt :
CH3 Input made setting g Diisahle CH3 Inpt :
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(2) Click Import, and then click the CSV file.

CHO--CHZ Mode setting

Description Address Monitor Inatial
CHO Input mode setting D00 i Disable + | CHO Input :
» | CHI Input mode setting D501 i) Disable » | CHI Input :
CH2 Input mode setting g Diisahle ~ | CH2 Input
CH3 Input mode setting g Diisahle - | CH3 Input
Irnpert FI
4 | Export File

5.1.11.6 Parameters

Parameter Sething

- EHOTT ~

CHO-CH3 Mode setting

Temperahar nnit

CHO~CH3 Average Time

CHO~CH3 Calibration

Channel Alarmn

Interupt Enable DS Version [1.0000

Interrupt nozober

Warning LED DS Euild Date |201207114

Conversion Flags(Read onlx

PID RondStop

PID AuteTune

FID Mot Setting =

PID heatericnoler

FID &V

FID Cycle

PID Ep Tmport File

FID Ei w Q
< |

Defanlt OE || Comed |

| Mol Exctange rea |

Module Hawe | £HO4PT-54

[
53
4
B
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(1) The input modes of the channels

CHOD--CH3 Mode setting

CHO Inpt rode setting
CHI Input mode setting
» | CH2 Input mode setting
CH3 Inpt ode setting

Description

Address

0ooo

Monitor

Initial
Disable
Disahle

Disshle
Disable .
PT100 (4W i
NIL00 (4VWI2W
PT1000 (4W/2W)
NIL000 (4WI2W)
O 0062 4WIZW
PT100 (3W)
NIL00 (3W)
PT1000 (3W)
NIL000 (3W)
0~30052(3W)

~ | CHO Input :
~ | CHI Input :
~ | CHZ Input :
H3 Input :

Description

: The channel is disabled.
: Pt100 sensor

(Four-wire/Two wire configuration)

: Ni100 sensor

(Four-wire/Two wire configuration)

: Pt1000 sensor

(Four-wire/Two wire configuration)

: Ni1000 sensor

(Four-wire/Two wire configuration)

: 0~300 Q input impedance

(Four-wire/Two wire configuration)

6: Pt100 sensor

(Three-wire configuration)
7: Ni100 sensor

(Three-wire configuration)
8: Pt1000 sensor

(Three-wire configuration)
9: Ni1000 sensor

(Three-wire configuration)
10: 0~300 Q input impedance

(Three-wire configuration)

(2) Temperature unit (Celsius/Fahrenheit)

Temperatur unit

Description

K1: Fahrenheit

Description Address Monitor Initial
b | Teruperature unit .O Celsins + | Termperatur
Celaing [
Fahrenheit "%
[mnport File
4 | Extport File
KO: Celsius

5-25




AH500 Module Manual

(3) The number of values averaged

CHO--CHS Average Time

Description Address Monitoxr Initial
b {CHO Aversge Time .0 10 CHO Avera;
CHI Average Tire .O 10 CHI Lveray
CH2 Average Time O 10 CH2 brveray
CH3 fverage Time 1O 10 CH3 Aweray
‘ ol
(4) The offsets and the gains used for calibration
CHO-.CH3 Calibration
Description Address Monitor Initial
v | CHO Cal. Offset (T2°F) . 0.000000 CHO Cal C
CHI Cal. Offset (1) .d 0000000 CHL Cal O
CH2 Cal. Offzet (1°U°F) g 0.000000 CH2 Cal O
CH3 Cal. Offset (1) .\d 0.000000 CHS Cal O
CHO Cal. Grain .d 1.000000 CHO Cal G
CHI Cal. Chain .d 1.000000 CHI Cal G
C'H2 Cal. Gain .d 1.000000 CHI2 Cal G
CH3 Cal. Gain O 1.000000 [}5 CHS Cal G
‘ ol
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(5) The channel detection

Channel Alarm

Description Address Monitor Initial
» | CHO Physical Rangs Detect O [« Enshle CHO Physi
ZH1 Physical Range Detect ] [« Enahle HO Ploysic
ZH2 Phoysical Rarge Detect O [« Enshle ZHO Phyysic
(CH? Physical Range Detect O [ Enble HO Phoysic
CHO Detect is &larra or warning ] [wf Alarm CHO Physic
ZH1 Dietect is Slarn or warning O [ flarm HO Physic
CH2 Detect iz Slarn or warning O [ flarm ZHO Phyysic
CH3 Detect s Alarm or warrang | [wf Alarm CHO Phyysic
‘| o
(6) Enabling the interrupts
Interrupt Enahle
Description Address Monitor Initial
¥ | CHDO Interrupt of Owver Physical Range .d [ Enshle CHO Interry
CHI Interrupt of Chrer Phyrsical Bange 1 [] Enghle ZHO Interre
ZH2 Interrupt of Crrer Phirsical Bange O ] Enshle CHO Interr:
CH3 Interrupt of Crrer Physical Range O ] Enshle ZHO Intern:
! i
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(7) The interrupt numbers

Description Address Monitor Initial

b | Interrupt number that CHO ingut salue Cut of Physival Rang - 40 Interrupt ng
Interrupt nardber that CHI input walue Out of Phareical Rang - 40 Interrupt
Interrupt nurdber that CH2 mput walue Out of Phyysical Rang - 40 Interrupt n
Interrupt nureber that CH3 input salue Tt of Phyrsical Rang O 40 Interrupt ne

4| i

(8) Setting the warning LED indicator

Warming LED

Descnption Address Monitor Initial

b | Warn of CHO Input valne Crut of Physical Fange O [ flashing Warn of CH
Warn of CH1 Input salue Ot of Phoyrsical Range | [ flashing Warn of TH
Warn of CH2 Input sralue Ot of Phoyrsical Range | [ flashing Warn of CH
Warn of CH3 Input alue Ot of Phoysical Range | [ flashing Warn of TH

< o

Bit 0~bit3: CHO~CH3 (Warning LED indicator)

Description (ON: Flash; OFF: Not flash)

5-28



Chapter 5 Temperature Measurement Module AHO4PT/AHO8PTG

(9) The error codes

Conversion Flags(Read only)

Degcription Address Monitor Initial

b - Corversion FlagstRead anly) . a

Corversion

Description

Bit 0~bit 3: The signals received by the CHO~CH3 exceed the range of

inputs which can be received by the hardware.
Bit 15: The external voltage is abnormal.

(10) Performing/Not performing the PID algorithm

PID Run/Stop

Degcription Address Monitor Initial
» :CHO PID RunfStop O ] Fun CHOPIDE
CHI1 PID BunStop ] [] Bun CHOPID R
CH2 FID FunfStop O [ Bun CHOPID R
CH3 FID FunfStop O [ Fun CHOPID R
CHO FID IWIAN O [ nlanual CHOPID R
CHI1 PID IWIAN O [ Dlanual CHOPID R
CH2 PID IMAN O [ Dlanual CHOPID R,
CH3 FID WIAN O [ nlanual CHOPID R
! i
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(11) The automatic tuning

PID AutoTune

Desgcription Address Monitor Initial
b | CHO PID AutoTone . O (] Enable CHOFID &
CHI FID AutoTune O [] Enable CHOFID &
CH2 FID AutoTune O [ Enahle CHOFID &
CH3 FID AutoTune O [ Exahle CHOFID &
( ﬂ

(12) Refreshing the manual output values automatically

PID Mout Setting

Description Address Monitor Initial
» :CHO FID Moutéuto RN [] Enakle CHO PID I
CHI1 PID ioutduto | [] Enable CHOFPID Iv
CHZ2 PID Iioutduto | [] Enable CHOFPID Iv
CH3Z PID ioutduto | [] Enable CHOFPID Iv
< o
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(13) The heating/cooling mode

PID heater/cooler

Description Address Monitor Initial
» {CHO PID Heater/Cooler O [] Coaler CHOPID B
CH1 PID HeateriConler O [] Cooler CHO PID H
(C'H2 FID HeateriCooler O [ Cooler CHO FID H
C’H3 FID HeateriCoaler O ] Cooler CHOFID H
(| ol
(14) The target values
PID 5%
Desgcription Address Monitor Initial
» (CHOSV 1O 0.000000 CHO SV
CHI 5V NN 0.000000 CHL 5V
CH2 5V ~1d 0.000000 CH2 5V
CH3 SV O 0.000000 CH3 5%
< ol
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(15) The sampling time

PID Cycle

Description Address Monitor Initial
v {CHI Cyele e 10 CHO Cycle.
CHI Cyele O 10 CHI Cycle
CH2 Cyele O 10 CH2 Cycle
CH3 Crele 1O 10 CH3 Cycle
(| o

(16) The proportional gains

Description Address Monitor Initial
> ek .0 0.000000 CHO Kp
CHI Kp . O 0.000000 CHI Kp
CH2Kp .. O 0.000000 CH2Kp
CHIKp O 0000000 CH3 Kp
: ol
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(17) The integral gains

Descniption Address Monitor Initial
» (CHOE] O 0.000000 CHO K}
CHI Ki g 0.000000 CHIKi
CH2 Ki g 0.000000 CH2Ki
CH3 Ki g 0000000 CHIKi
4] ﬂ
(18) The derivative gains
PID Ed
Descnption Address Monitor Initial
» (CHOKd O 0000000 CHOEd
CHI1 Kd O 0.000000 CH1 Ed
CH2Kd g 0000000 CH2Kd
CH3IEd g 0.000000 CH3Ed
! i
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(19) The range within which the error values are count as 0

PID ERR._DBW

Description Address Monitor Initial
» {CHOERE_DBW g 0000000 CHOERE. )
CH1 EER. DEW g 0.000000 C'H1 ERE. ]
CH2 FRE. DBW i [0.000000 CH2 ERE. |
CH3 FEE. DBW 4 [0.000000 CH3 ERE. ]
4| N

(20) The manual output values

PID MOUT

Desgcription Address Monitor Initial
v (CHO MOUT O 0.000000 CHO MO
CHI MOUT min 0.000000 CHI Mo
CH2 MOUT g 0.000000 CH2 WO
CH3 MOUT O 0.000000 CH3 MO
! i

5-34



Chapter 5 Temperature Measurement Module AHO4PT/AHO8PTG

(21) The maximum output values

PID MY MAX

Degcription Address Monitor Inatial
b | CHO MV MAK o 0.000000 CHO MV E
CHI1 MV_MAX O 0.000000 CHI MV D
CH2 MV_MAK O 0.000000 CH2 MV _I
CH3 MV _WAX O 0.000000 CH3 MV_D
1| |
(22) The minimum output values
PID ATV DI
Description Address Monitor Initial
» [ CHO MYV _IMIN Nin 0.000000 CHO MV _E
CH1 MV _MIN O 0.000000 CHI MV _I
CH2 BV _WIN Bin 0000000 CH2 MV D
CHZ WMV _WIN O 0.000000 CH3 MV _D
! i
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(23) Reading the output values

PID MVi(Read only)

Description Address Monitor Initial
b {CHO MViBead only) .4 0000000 CHO MV(E
H1 MV(Read only) g 0.000000 CH1 MV(R
CH2 MV(Read only) g 0.000000 H2 MV(R
H3 MV(Read only) . O 0.000000 CH3 MV(R
a1 ol

(24) The accumulated integral values

PID I MViRead only)

Description Address Monitor Imitial
v [CHO T MV{Read only) .d 0000000 CHOI MW
CH1 I MV(Read only) O 0.000000 CHIL MW
CH2 I MV(Read only) O 0.000000 CH2I MW
CH3 I_MV(Read only) O 0.000000 CH3L MW
« ol
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5.1.12 Troubleshooting

5.1.12.1 Error Codes

ERROR
Eggé Type Description IRnL(‘;II\IC;E)? _ L_ED
indicator
16#A600 | Alarm Hardware failure OFF ON
16#A601 | Alarm The external voltage is abnormal. OFF ON
16#A603 | Alarm | mermaleror OFF ON
The factory correction is abnormal.
The signal received by channel 0 exceeds the
16#A400 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 1 exceeds the
16#A401 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 2 exceeds the
16#A402 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 3 exceeds the
16#A403 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 0 exceeds the
16#A000 | Warning | range of inputs which can be received by the ON Blink
hardware.
The signal received by channel 1 exceeds the
16#A001 | Warning | range of inputs which can be received by the ON Blink
hardware.
The signal received by channel 2 exceeds the
16#A002 | Warning | range of inputs which can be received by the ON Blink
hardware.
The signal received by channel 3 exceeds the
16#A003 | Warning | range of inputs which can be received by the ON Blink
hardware.
The signal received by channel O exceeds the
16#A800 | Warning | range of inputs which can be received by the ON OFF
hardware.
The signal received by channel 1 exceeds the
16#A801 | Warning | range of inputs which can be received by the ON OFF
hardware.
The signal received by channel 2 exceeds the
16#A802 | Warning | range of inputs which can be received by the ON OFF
hardware.
The signal received by channel 3 exceeds the
16#A803 | Warning | range of inputs which can be received by the ON OFF

hardware.
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5.1.12.2 Troubleshooting Procedure

Description Procedure

Hardware failure Return the module to the factory for repair.

The external voltage is abnormal.

Check whether the external 24 V power supply to
the module is normal.

Internal error
The factory correction is abnormal.

Please contact the factory.

The signal received by channel 0 exceeds
the range of inputs which can be received Check the signal received by channel 0.
by the hardware.

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

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

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

5.2 AHO8PTG-5A

5.2.1 Overview

The specifications for a temperature measurement module, the operation, and the programming are
described in this section. AHO8PTG-5A is a temperature measurement module. It converts the
temperatures received from its eight thermocouples into digital signals. Users can select the degree
Celsius or the degree Fahrenheit as a unit of measurement for temperature.

5.2.2 Characteristics

1)
(2)

®3)

A sensor is selected according to practical application.
Pt100/Ni100/Pt1000/Ni1000 sensor
The channels in a module are isolated from one another.
Every two channels in a module form a group. There are four groups. The groups are isolated
from one another by transformers. Every group has its independent power and analog-to-digital
circuit. The speed at which the module converts analog signals into digital signals is increased.
If a channel in a group is damaged, the operation of other channels will not be affected.
The channels in a group are isolated from each other by an optocoupler. They do not form a
circuit.
Conversion speed
The two channels in a group convert the temperatures they receive into digital signals. A fast
mode can only be applied to one of the channel in a group. If users want to use the fast mode, it
is suggested that they should use a four-wire/two-wire configuration. If a three-wire RTD is used
in the quick mode, there will be a need for thermocouple compensating cables and reliability,
and the conversion time required will be the same as that in a general mode.
® Quick mode:
Four-wire/Two-wire configuration: 20 ms/channel
Three-wire configuration: 200 ms/channel
® General mode: A conversion time will be gotten after the conversion time of the two
channels in a group is added up.
Two-wire/Four-wire configuration: 200 ms/channel
Three-wire configuration: 400 ms/channel
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(4) High accuracy
The error is +1°C of a Pt100/Pt1000/Ni100/Ni1000 sensor’s temperature.
The error is £0.1% of a resistance in the range of 0 Q to 300 Q.
(5) High stability
High-level analog parts are used to strengthen the function of automatically filtering 50/60/400
Hz signals, and the function of suppressing noise.
(6) Disconnection detection
When a sensor is disconnected, AHOBPTG-5A gives an alarm or a warning.
(7) PID control
An object can be maintained at a desired temperature through a PID control action.
(8) 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.

5.2.3 Specifications

Electrical specifications

Number of analog 8
inputs

Three-wire configuration: Pt100/Ni100/Pt1000/Ni1000 sensor, and
0~300 Q input impedance

Two-wire/Four-wire configuration: Pt100/Ni100/Pt1000/Ni1000 sensor,
Applicable sensor and 0~300 Q input impedance
Pt100: DIN 43760-1980 JIS C1604-1989; 100 Q 3850 PPM/°C
Pt1000: DIN EN60751; 1 kQ 3850 PPM/°C

Ni100/Ni1000: DIN 43760

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

Connector type Removable terminal block

The error allowed is #1°C of a Pt100/Pt1000/Ni100/Ni1000 sensor’s
Overall accuracy temperature.

The error allowed is +0.1% of 300 Q.

® Quick mode:
Four-wire/Two-wire configuration: 20 ms/channel
Three-wire configuration: 200 ms/channel

Conversion time ® General mode: A conversion time will be gotten after the conversion
time of the two channels in a group is added up.

Two-wire/Four-wire configuration: 200 ms/channel
Three-wire configuration: 400 ms/channel

An analog circuit is isolated from a digital circuit by a digital integrated
circuit, 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 a digital circuit: 500 V DC
Isolation between two group circuits: 500 V DC

Isolation between the 24 V DC and the ground: 500 V DC

Isolation
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Functional specifications
Analog-to-digital Centigrade (°C) Fahrenheit (°F) D
conversion impedance
Pt100: -180°C~800°C Pt100: -292°F~1,472°F
. Ni100: -80°C~170°C Ni100: -112°F~338°F
Rated inputrange o100 -180°c~800°C | Pt1000: -202°F~1,472°F 0-3000
Ni1000: -80°C~170°C Ni1000: -112°F~338°F
Average function | Range: 1~100
Self-diagnosis Disconnection detection
5.2.4 Profile
(D)—> [fosrre kmmw—@
O——> o of
8
L gk i)
> ] g
® o] I : ﬂ —
orlior] 15 O H H
o1t H @) H H
(@—p [zl=] 1 Q i I
foxTie-] | Q H H
e [ 8 i @
fourfia-| 1 Q) i i
jod-t e | 1 @) H d
jos fis+] 1 O i I
joslie | 1H @) H H
loeTie-| O i I ﬂ
o7 O H H
mnll € T D
H - @
@—» RTD 2/3/4WIRE <_
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED i . .
L ON: The module is running.
indicator )
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.
3 Rem.ovable The inputs are connected to sensors.
terminal block
Arrangement of
4 the input Arrangement of the terminals
terminals
5 Descnptmn of the Simple specifications for the module
inputs
6 Set screw Fixing the module
7 Label Nameplate
8 Projection Fixing the module
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5.2.5 Dimensions

35 103
A i
AN
D
g
_ 2k D
[TT1 ] ER ]
L1 :
0 i
o} i
8 0 L
o g .
- ao H
o} i
‘—i =
O i
o
0 i
| ]
0 i
0 i
| @
1 D
o] i
L] L @
123.4 =06
Unit: mm
5.2.6 Arrangement of Terminals
AHO8PTG-5A
08PTG
RUN
ERROR
00+ 10+ O
00| 10- [
O1+ 11+ |
O1-| I1- ]
FG|FG =
02+ 12+ =
02-| I2- =
O3+ 13+ |
03-| 13- ]
04+ 14+ ]
o4-|14-| |
05+ |15+ =
05-| 15~ =
FG| FG —
06+ 16+ =
06-| 16~ |
07+ 17+ ]
o7-| I7- ]
zP ;
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5.2.7 Functions

Iltem Function Description
_ _ _ 1. Users can enable or disable a channel.
Enabling/Disabling . S
1 2. If a channel is disabled, the total conversion time is
a channel
decreased.
. Users can select the degree Celsius (°C) or the degree
2 Temperature unit e i
Fahrenheit (°F) as a unit of measurement for temperature.
3 Calibration Users can calibrate a linear curve.
4 | Average Conversion values are averaged and filtered.
5 Disconnection When a sensor is disconnected, AHOBPTG-5A gives an alarm
detection or a warning.
If an input signal exceeds a range of inputs which can be
received by hardware, the module will give an alarm or a
6 | Channel detection | V2N
annet detection | o, Warning LED indicator: When a warning occurs, the ERROR
LED indicator blinks or does not blink.
b. Interrupt: An interrupt service routine is enabled.
7 PID control An object can be_mamtamed at a desired temperature through
a PID control action.

1. Enabling/Disabling a channel

The channels in AHOBPTG-5A in a general mode are not disabled. The efficiency of the module is

increased, and a feedback is given to a disconnection detection message.
2. Temperature unit

Users can select the degree Celsius (°C) or the degree Fahrenheit (°F) as a unit of measurement

for temperature.
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 range of offsets used for calibration is -1.0~1.0, and the range of gains used for

calibration is 0.9~1.1.

Example 1:

The temperatures -100°C™ 100°Ccorrespond to the digital values-100~100. The original signals are
used. The gain is 1, and the offset is 0. The temperature received by the channel is 0°C, and the
digital value is -1. The temperature received by the channel is 100°C, and the digital value is 99.

Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[99-(-1)]/(100-0)=1
Gain used for calibration=1/Gain=1/1=1

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=-1
Offset used for calibration=1-Y1=1
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Signals after the calibration

Original signals
(X2,Y2) (100C, 99)

-100C

» Temperature (X)

100C
(X1,Y1) (0C, -1)

......................... _100

Digital value (Y)

(X: Temperature; Y: Digital value)

Example 2:

The temperatures -100°C~100°C correspond to the digital values -100~100. The original signals are
used. The gain is 1, and the offset is 0. The temperature received by the channel is 0°C, and the
digital value is 0. The temperature received by the channel is 100°C, and the digital value is 101.
Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[101-0]/(100-0)=1.01
Gain used for calibration=1/Gain=1/1.01=0.99

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=0
Offset used for calibration=0-Y1=0

4 (X2,Y2) (100C, 101)
101 }---mmmm e Original signals
K Signals after the calibration

-100C |

(X1, Y1) (0C,0) 100C

» Temperature (X)

......................... -100

Digital value (Y)

(X: Temperature; Y: Digital value)
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4. Average

Digital values are averaged. The number by which the sum of several digital values is divided is
between 1 and 100. The sampled values are taken as a queue, and the length of the queue is N.
Each time a new sampled value is put at the end of the queue, an original value at the start of the
gueue is removed. The N values are averaged so that the periodic noise is suppressed.

5. Disconnection detection

If a channel is enabled, the module will check whether a sensor is disconnected. If an input circuit
is an open circuit, the module will give an alarm. Please refer to description below for more
information.

A four-wire Pt100 sensor is taken for instance.
810: Maximum temperature
-190: Minimum temperature

n: 0~7
Disconnection Result Disconnection Result
On+ -190 (Minimum temperature) On-, In+ -190 (Minimum temperature)
On- -190 (Minimum temperature) On-, In- -190 (Minimum temperature)
In+ 810 (Maximum temperature) In+, In- -190 (Minimum temperature)
In- -190 (Minimum temperature) |On+, On- , In+|-190 (Minimum temperature)
On+, In+ 810 (Maximum temperature) | On+, On-, In- | -190 (Minimum temperature)
On+, In- -190 (Minimum temperature) | On+, In+, In- | -190 (Minimum temperature)
On+, On- |-190 (Minimum temperature) | On-, In+, In- | -190 (Minimum temperature)

A three-wire Pt100 sensor is taken for instance.
810: Maximum temperature
-190: Minimum temperature

n: 0~7
Disconnection Result Disconnection Result
On+ -190 (Minimum temperature) On-, In+ 810 (Maximum temperature)
On- -190 (Minimum temperature) On-, In- -190 (Minimum temperature)
In+ 810 (Maximum temperature) In+, In- 810 (Maximum temperature)
In- 810 (Maximum temperature) |On+ , On-, In+| 810 (Maximum temperature)
On+, In+ 810 (Maximum temperature) | On+, On-, In- | 810 (Maximum temperature)
On+, In- 810 (Maximum temperature) | On+, In+, In- | 810 (Maximum temperature)
On+, On- |-190 (Minimum temperature) | On-, In+, In- | 810 (Maximum temperature)

6. Channel detection

If an input signal exceeds a range of inputs which can be received by hardware, an error
message appears. Please refer to section 5.2.1 for more information.
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a. Giving alarms or warnings

The procedure below explains how to set a module so that it gives an alarm or a warning.

No (No detection)

There are no error logs
in the CPU module A
and the temperature

measurement module.

No

A 4

No (Warning)

The warning
LED indicators
hlink.

Enabling
physical range
detection

Giving alarms

l Yes

Channel
detection

The BUS FAULT LED
indicator on the CPU
module and the
ERROR LED indicator
on the temperature
measurement module
are not ON.

There are error logs in
the CPU module and
the temperature
measurement module.

The BUS FAULT LED
indicator on the CPU
module and the
ERROR LED indicator
on the temperature
measurement module
blink.

There are error logs in
the CPU module and
the temperature
measurement module.

The BUS FAULT LED
indicator on the CPU
module and the ERROR
LED indicator on the
temperature
measurement module
are ON.

There are error logs in
the CPU module and the
temperature
measurement module.
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b. Interrupt service routine
The procedure below explains how to trigger an interrupt service routine in a CPU module.

Channel
detection
Alarm/Warning

No (No detection) Enabling

physical range
detection

No Enabling

interrupts

v

No interrupt Selecting interrupt
numbers

® The interrupt service routines are 140~1251.

7. PID control
a. KP/KI/KD

Proportional action: The operation amount acts proportionally to the error. When a
temperature is lower than a proportional band, the operation amount is
100%. When a temperature is within a proportional band, the operation
amount decreases proportionally to the error. When the setting value is
the same as the present value, the operation amount is 0%.
(Error=Setting value—Present value)

Heater: The setting value is 1000 (100°C), and Kp is 100 (10°C). The relation between the

temperature and the operation amount is shown below.

Operationamount
A

100%

Heater 0%

: » Temperature
<4+ P>:

Proportional ;
90°C band 100°C
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Cooler: The setting value is 200 (20°C), and KP is 100 (10°C). The relation between the
temperature and the operation amount is shown below.

Operationamount
A

100%

Cooler 0%

: ‘ » Temperature
>

! Proportional :
30°C  band 20°C

Integral action: If temperature is controlled by a pure proportional action, there is difference
between the temperature controlled and a setting value. Therefore, if an
integral action is used with a proportional action, difference decreases as
time goes by, and the temperature controlled is the same as the setting value.

Derivative action: With regard to violent environmental change, a derivative action provides
more operation amount to make temperature return to its original controlled
state.
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Control diagram:

1/S —1/K,
| .
i

1/Kp

<
<<

G(s)

PV

The PID algorithm is as follows.

t
MV = K E(t)+ K, [E@)dt+ Ky *?
0

Forward action: E(t)= PV(t)-SV(t)
Reverse action: E(t)=SV(t)-PV(t)

b. Control mode

Cyclic control mode: Users set a cycle according to a controlled environment. (If the ambient
air temperature changes slowly, the cycle can be longer.)
The width of a pulse is defined below.

» Pulse width=Output value (MV)/(Maximal output value—Minimal output value)xCycle

Users can set the width of a pulse and a cycle (sampling time) by means of the instruction
GPWM.

Example:

The cycle is 2000 ms, the maximal output value is 100, and the minimal output value is 0. After
the PID algorithm is performed, the output value gotten is 50.
» Width of a pulse=50/(100-0)x2000 ms=1000 ms
Therefore, the pulse width used in the instruction GPWM is 1000 ms, and the cycle used in the
instruction GPWM is 2000 ms.

t=1000ms

[

Clutput 10

f———
T=2000ms
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c. PID parameters

PID parameter

Description

Performing/Not performing the PID
algorithm

Manual/Automatic tuning

Bit O~bit 7: CHO~CH7 (Performing/Not
performing the PID algorithm)

Bit 8~bit 15: CHO~CH7 (Manual/Automatic
tuning)

Heating/Cooling mode

Bit O~bit 7: CHO~CH7

Sampling time

One-word decimal format
Unit: 10 ms

Automatic tuning

Bit O~bit 7: CHO~CH7

Refreshing the
manual output
values automatically

Bit O~bit 7: CHO~CH7

Target value

One-double word floating-point format

Proportional gain

One-double word floating-point format

Integral gain

One-double word floating-point format

Derivative gain

One-double word floating-point format

Range within which
the error values are
countas 0

Automatic mode

One-double word floating-point format

When the setting value is 0, the function is
not enabled. For example, if the setting value
is 5, and the difference between the present
value and the target value is in the range of -5
to 5, the output value is 0.

Maximum output
value

One-double word floating-point format

Minimum output
value

One-double word floating-point format

Reading the output
value

One-double word floating-point format

Accumulated
integral value

One-double word floating-point format

Manual mode Manual output value

One-double word floating-point format

d. Additional remarks on PID control

(1) IfKp, K, or Ka is 0, the corresponding function is disabled. For example, if users only want
to use proportional control, Ki and Kq are 0.

(2) If users do not know how to adjust the parameters Ky, Ki, and Kg under a controlled
environment, they can use the automatic tuning function to set the parameters, and then
finely adjust the parameters to the optimum values. When the automatic tuning function
is enabled, the value in a register defined by the users is 1. After the automatic tuning of
the parameters is complete, the value in the register becomes 0.

(3) If users want to set the parameters Kp, Ki, and Kq by themselves, they need to set the Kp
by experience, and set the Ki, and Kq to 0. After the tuning of the Ky is complete, the

users can tune the K, and Kgq in order.
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5.2.8 Installation

5.2.8.1 Installing a Module

Insert a module into a slot, make sure that the module is installed on the backplane properly, and
tighen the the screw, as illustrated below.

1. Insert the projection under the module into the hole in the backplane.
2. Push the module in the direction indicated by the arrow until it clicks.

3. Tighten the screw on the module.
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5.2.8.2 Installing a Removable Terminal Block

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

2. Tighten the screws on the removable terminal block by means of a screwdriver.
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® Removal
1. Loosen the screws on the removable terminal block by means of a screwdriver.

2. Pull up the removable terminal block.

5.2.9 Wiring

® Precautions

In order to make the functions of a temperature measurement 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 AHO8PTG-5A 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.
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(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) The diameters of the input/output cables used should be in the range of 30 AWG to 24 AWG
(0.3 mm to 0.6 mm). The lengths of the plastic jackets removed should be in the range of 7
mm to 8 mm. The specifications for the terminals on AHO8PTG-5A and the wiring of the
terminals are shown below. The temperature of the copper lead wires used should be

60/75°C.

/ 30-24AWG
— 00—
jaN 0.3-0.6mm
® External wiring
(1) AHOBPTG-5A
{ 0-3000
{ Ni100/Ni1000 ?,jill'ggaloo
PH00/Pt1000  ghielded cable*l  CHO Resistor))
Y N 00+ — 204.8uA
: : \l A (Pt1000)*3
: 10+ 5 o] P
i & 10- s L > |ARC
b _ INA
2-Wire ——————l- 00- [——% o
FG
0~300Q
Ni100/Ni1000 )
Pt100/Pt1000  Shieldedcable*1  CHI
: i hd
AG
Ni100/Ni1000 ;‘,331-35‘@100
PL00/PL0002  shielded cable*1  CH2 —€>Resisto'r)/ '
i P N _ 204 8uA
i e O2rL ooy (Pt1000)"3
; ) 12+ 5 o 3
,I _ T ADC
H o 12- ° o .
P &\ / 02- Eacl - INA
foeeeeee b FG
4-Wire
0~3000
Ni100/Ni1000  Shielded cable*1  CH3
Pt100/Pt1000 /N — — — — — — — 03+ 5o
i 13+ o o
i 13- %—q_o—’\—q
: === / 03- j * _,h_
I |
3-Wire FG A:G

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

5-53



AH500 Module Manual

temperature sensor, On+ and In+ have to be short-circuited, and On- and In- have to be
short-circuited. (n is in the range of 0 to 7.)

*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,
and a resistance sensor are used, the internal excitation current is 471.5 pA. If a Ni1000
temperature sensor, and a Pt1000 temperature sensor are used, the internal excitation
current is 204.8 pA.

5.2.10 LED Indicators

Number Name Description
Operating status of the module
RUN LED i . :
1 L ON: The module is running.
indicator )
OFF: The module stops running.
Error status of the module
5 ERROR LED ON: A serious error occurs in the module.
indicator OFF: The module is normal.
Blink: A slight error occurs in the module.

5.2.11 HWCONFIG in I1SPSoft

5.2.11.1 Initial Setting

(1) Start ISPSoft, and then double-click HWCONFIG.
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(2) Click I/0O scan on the toolbar.

(3) ISPSoft is scanning the actual hardware configuration.

(4) After the scan of the actual hardware configuration is complete, the system automatically
assigns the corresponding registers to the channels. Users can alter the input device range by
themselves.

Note: Owing to the fact that values are floating-point numbers, every channel occupies two
16-bit registers.

Information: Rack 1

Slot Na. Label Firmware Version | Desception | Input Device Range | Output Device Range Comment -
AHFE0S-34 - AH Power Supp. Hone Hone
AHCPUS30-EN (1.00 Basic CPU modu|None Mone
1] AHOSPTG-54 (1.00 233/ wires RTL D0~ D135
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(5) Double-click the module AHOSPTG-5A.

(6) Open the Parameter Setting window.

- REPIG A 5

Mede setting
Ternperatur unit Nommal Exchange Area ]
Lowr Voltage Display
Average Time
Calibration
Channel Alarm
Interrupt Enakle
Interrupt morober
Warming LED
Conversion Flags(Read onls
PID RundStop
PID AntoTune
PID Ment Setting
PID heateriooler
FID SV
PID Cycle
PID Ep
< | > Eitport File

Diefanlt

Mlodule Harae

| 4HO8PTG-54

MDS Latest Version o200

MDS Build Date |2013J‘D81’13

| £

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

-1 AHORPTG-54 ~
Mode setting
Temperatur unit Description Address Monitor | Setting ¥alue
]ADW VOl?ﬁ:ED]Splay R ;Fast_mude O Diisable - Fast_modeé
Calibration CHO Input mode setting O Diigahle - | CHO Input :
Channel Alam CH1 Input mode seting O Disahle - | CH1 Input :
Interrupt Enable . ]
Tnterrupt rumber CHZ Input mode setting O Diigahle - | CHZ2 Input:
Warmning LED CH3 Input mode seting O Diisahle - | CH3 Input :
g%\rmnt;hgs Read onl: CH4 Inpnt mode setting O Diisshle v | CH4 Input:
FID AntoTune b CHS Input mode seting O Diisable - | CHS5 Input :
PID Moot Setting CHE Input mode setting g Diisahle ~ | CHE Input :
gg E?hmm CH7 Input mode setiing g Disahle - | CH7 Input :
PID Cyele Imnport File
PID Ep v
<5 | & 1 | | | ExportFie
Diefault 0K Cancel
13
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(8) Click Download on the toolbar to download the parameters. (The parameters can not be
downloaded when the CPU module runs.)

5.2.11.2 Checking the Version of a Module

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

(2) Right-click the module, and then click Module Information on the context menu. The version of
the firmware and that of the hardware are displayed.
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Module Information

MModule Matme:

Desctiption:

Fittroarate wetrsion;

Hatdwrare wersiot:

Setial Mo

AHOBPTG-94

3 channels 4 or 3
wites BTD ingat,
1.00.00

1.00.00

x]

[4]
4

5.2.11.3 Monitoring Table

(1) Select the Monitor checkboxes at the right sides of the corresponding registers.

= AHOSPTG-54 Sl Mode setting
Mode setting
Temperatur unit Description Address Monitor | Setting ¥alue
Low Volta_ge Display Fast taode o Disshle ~ | Fast_mode
Average Time =
Calibgation CHO Tnpt zaods setting D1000 & PT100 (4Wi2W - | CHO Input :
Channel Al CH1 Input mode setting D100l & PTIONGIW) - | CHI Input:
Interrupt Enakle . 5
Interoupt number CH2 Input mode setting O Disahls - | CH2 Input
Warmning LED CH3 Input rande setting Min Disable - CH3 Input:
%"mﬂg@m onls T ot sy O Disable ~ | CH4 Input
PID AntoTune 0 CHS Inpt mods setting .\d Disable ~ | CHS Input -
FID Mout Setting CHA Inpt rnde setting O Dissble - | CHE Input:
ﬁg ]S‘ﬁﬁmh v {CH7 Inprat mode setting Nim| Disahle - | CHT Input;
PID Cyele Trmpert File
FID Ep v
< | = 4 | »| | ExportFile
Diefanlt OK | Cancel
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(2) On the Option menu, click Online Mode.

(3) On the Option menu, click Monitor Table. The registers are monitored.

< Monitor Table |Z| |E| |z|

FackHNo. | Slot No. | Module Name | Device Name | FV | Radix | Comment

AHDBPTG-5A D1000 I Decimal CHO Input mode setting
AHOBPTG-5A i CHI Input mode setting
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5.2.11.4 Online Mode

(1) Click Online Mode on the toolbar.

(2) Double-click the module AHOSPTG-5A.

(3) If some parameters are altered, users can click SV=>PV. The new setting values are written into
the CPU module and the 1/O module. If users want to read the present values in the I/O module,
they can click Refresh. The present values in the I/0O module are sent to ISPSoft, and are
monitored.

Rode setting
Description Address PY sy ¢ | SV=FV

Fast_raode Disshle Disahle - | Fast_mode Refesh
CHO Input rode setting D10ood Disshle PT100 (4Wi2% - | CHO Input mode
CHI Input rande setting D100t Disahle PT100(3W) - CHIInput mode
CH2 Input rande setting Disshle Disahle ~ | CH2 Inpnt mode
CH3 Input mode setting Disahle Disable - | CH3 Input mode
CH4 Input mode setting Disahle Disable - | CH4 Input mode
CHS Input rode setting Disable Disable - | CHS Input mode
CHE Input mode setting Disdhle Disahle - | CHE Input mode
»  CH7 Input made setting Disshle Disahle - | CHT Input mode
y i
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5.2.11.5

Importing/Exporting a Parameter File

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

-1 AHORPTG-54A
Mode setting
Temperatr unit
Low Woltage Display
Average Tirme
Calibration
Channel Alam
Intermpt Enable
Intermupt normber
Warming LED
Comversion Flags(Read onls
FID FandStop
FID AntoTune
PID Mot Setting
PID heaterfoocler
FID 8V
FID Cycle
FID Ep v

[l Mode seiting

Description Address Monitor | Setting YValue Comment

Fast_mode | Disahle ~ | Fast_mnde

CHO Input raode setting D1000 i~ PTL00 (4Wi2W - | CHO Input mode setting
| CHI Input raode setting D1001 NI~ PTI00(3W) - | CHI Input mode setting
CH2 Input mode setting d Dizahle - | CH2 Input mode setting
CH3 Input mode setting | Disahle ~ | CH3 Input mode setting
CH4 Input mode setting i Diisahle + | CH4 Input mode setting
CHS Input mode setting | Diigahle + | CHS Input mode setting
CH6 Input rnde setting | Diisahle + | CHE Input mode setting
CH7T Input mode setting d Diisahle ~ | CHT Input mode setting

Iraport File

Default

+| | Export Fjle[:
Cancel
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(2) Click Import, and then click the CSV file.

Parameter Setting

- AHOBFTG-54 Ll Mode setting
Mode setting
Temperatur U.nlt Description Address Monitor | Setting Yalue Comment
Lo Volta\_ge Display =S O el R g—
Average Time = .
Calibration CHO Input mode setting D10o0 i PT100 (4Wi2W - | CHO Input mode setting
~hannel Alam » {CHI Input mode setting D1001 | PTI00(3%W) - | CHI Input mode setting
Interrupt Enable - -
Tnuterrupt numnber CHI Input mode setting O Disshle v | CH2 Input mods setting
Warmning LED CH3 Input mode setiing g Diigahle ~ | CH3 Input mode setting
%“r?ﬁ%"m o CHA Tnprut ;ode setting .00 Dissble - | CHA Input mode setting
PID AT W CHS Input raode setting g Diigahle - | CH3 Input mode setting
PID Ment Setting CHS Input mode seting O Disahle - | CHS Input mode setting
53 ﬁmoom CHT Input mode setting |0 Disahle - | CH7 Input mode setting
PID Cyele Iraport File
PID Ep v
= | & | | [ ExponFie
e [0k || Ca

5.2.11.6 Parameters

RGPS =

Mo setting
Temaperatur unit Homnal Exchange Area ]
Lowr Valtage Display
Average Time
Calibwation
Channel Alarm DS Latest Version 0200
Interrupt Enable
Tnterropt nurnber MDS Build Date |2013J‘DSJ’13
Warmning LED
Conversion Flags(Read onls
PID RundStop
PID AntoTune
PID Mot Setting
PID heaterfosoler
PID =V
PID Cyele
PID Ep -

< |

Diefanlt [8):9 |

Mlodule Harae |AH08PTG-SA

B |5
2 (5
g CIE:

5-62



Chapter 5 Temperature Measurement Module AHO4PT/AHO8PTG

(1) Quick mode

Parameter Setting

= AHOSFTG-5A Pl NMode setting
Mede setting
Terapertor u.n]t Description Address Monitor | Setting Value
IA.ow Vol?i\;a[]lsplay v | Fast ode o Tlisahle + | Fast_mode
Calibration CHO Input maode setting Dioon min ... 3HO Input
ﬁ’mﬁlﬂﬁ?& CH1 Input mode setting ool 0 CHLg5a H1 Inprut
(e
hterruﬁ numnber CH2 Input mode setting min Disable ~ | CH2 Input
Warmning LED CH3 Input mode setting min| Drisahle v CH3 Input
%mm ol Gl Ty Gy .0 Dissble - | CHA Input
PID AutoTune CHS Input mode setting .d Disahle v CHS Input
PID Mot Setting CHE Input mode setting .d Disahle ~ | CHS Input
;g E‘Eﬂmda CH7 Input mode setting g Disahle + CHT Input
FID Cycle Import File
PID Ep
$ ¥ 1 | | | ExpertFle
Defanlt 0K || Cmed |

(2) The input modes of the channels

Parameter Setting

= AHOSFTG-5A Pl NMode setting
Mede seting
Terapertor u.n]t Description Address Monitor | Setting Value
IA.ow Vol?i\;a[]lsplay PR st o Tlisahle + | Fast_mode
Calihvation » | CHO Input mode setting Dioon min Disahle + | CHO Input
Chanel At CHI Input muode sefting Dlont O Dbl THI Input
ferrupt : PT100 (4WEW)
Interrupt number CH2 Input mode setting min NIL00 (W12 'H2 Input
Warmning LED CH3 Input mode setting . d PT1000 (4W12W)  tH3 Input
Conversion Flags (Read onls . WI1000 (4WI2W0 HA Input
2D ReniSicn CH4 Input mode setting . 0-000AWW) np
PID AutoTune CHS Input mode setting .d PT100 (3W) HS Input
PID Mowt Setting CHS Input mode setting o IIL0O (3%) HE Inprut
PID heaterkooler PT1000 (3W)
P&V CH7 Input mode setting d NI1000 (3W) HT Input
PD Cycle 0~ 30052(3W) Tport File
PD Ep
< * ‘. | | Export File
Defarlt Ok || Comod |

Description

: The channel is disabled.
: Pt100 sensor

(Four-wire/Two wire configuration)

: Ni100 sensor

(Four-wire/Two wire configuration)

: Pt1000 sensor

(Four-wire/Two wire configuration)

: Ni1000 sensor

(Four-wire/Two wire configuration)

: 0~300 Q input impedance

(Four-wire/Two wire configuration)

6: Pt100 sensor

(Three-wire configuration)
7: Ni100 sensor

(Three-wire configuration)
8: Pt1000 sensor

(Three-wire configuration)
9: Ni1000 sensor

(Three-wire configuration)
10: 0~300 Q input impedance

(Three-wire configuration)
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(3) Temperature unit (Celsius/Fahrenheit)

Temperatur unit

Description Address Monitor Initial

» | Ternperature unit .4 Celsius - | Termperatur

KO: Celsius

5 intion .
escription |\ 1. Fahrenheit

(4) The number of values averaged

Paramefer Setting

= AT ~
Mode setting
Temperatr mnit Description Address Monitor | Setting Falue Comme:
Low Voltage Display ; CHO & Ti
Averge Time » {CHIO Average Tirae D 10 eraze m
Cylibration CHI Average Tire . O 10 CHI Average Tiree
Channel Alarm CH2 &verage Tirne o 10 CH2 fiverage Tirme
Intermpt Enakle i
Tnterrupt mumber CH3 Average Time L 10 CH3 Average Time
Warmaing LED CH4 Lverage Time min 10 CH4 kverage Tire
gggﬁggﬁgﬁhwmm CHS Average Tizae o 10 CHS Average Tirne
PID AutoTone W CHE Average Time O 10 CH6 Lverage Time
PID Mout Setting CH7 bverags Tims o 10 CHT bverage Titne
PID heaterfoooler
PID SV
PID Cyele Imaport File
FID Ep v
£ | & 1 | v| | ExportFile
Diefonilt OK Cancel |

(5) Setting the temperature corresponding to a low voltage
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(6) The offsets and the gains used for calibration

- AHOEPTG5A A
Mode setting
Temperatur it Description Address Monitor | Setting Value Comment =
f&lﬁmm » {CHO Cal Offset (C1F T 0000000 CHG . Dbt (R
Calibration CHI Cal. Offset (TFF) .gd 0.000000 CHL Cal. Offset (CFF)
Channel Al CH2 Cal. Offset (CFF) B! 0000000 CH2 Cal. Offset (TFF)
]ﬁmﬁ fﬁf@ CH3 Cal. Offset (CF) .gd 0.000000 CH3 Cal. Offset (CFF)
Warrning LED CH4 Cal. Offset (CFF) ..d 0000000 CH4 Cal, Offset (PR
%ﬁiﬁ’sﬁw Beadonk CH Cal. Offset (CFF) .0 0000000 CHS Cal. Offest (/)
PID fntoTume CHE Cal. Offset (CFF) ..d 0000000 CH6 Cal. Offset (CFF)
PID Mout Setting CHT Cal. Offset (TFF) .gd 0.000000 CHT7 Cal. Offset (CFF)
gg gﬁmm IR0 CAl. Gt .0 1.000000 CHO Cal. Gain
PID Cycle CHI Cal. Gain . O 1.000000 CHI Cal. Gan T
FID ke a4 CiEBCal Can O 1000000 CH2 Cal. Gain =
< > ‘ | , Etport File
Defalt e

(7) The channel detection

Parameter Setting

ST s
Meode setting
Temperatur U.nlt Description Address Monitor | Setting ¥alue Comment =
];fw VOlﬁprlay » | CHO Physical Rangs Detert i v Enable CHO Physical Rarge Detest
Calibration CH1 Physical Range Detect O [ Enghle CHI Physical Range Detect
Charmel Alan CH2 Phyeical Range Detert O [ Enable CHZ Phyeical Rangs Detect
Inferrupt Enahle . -
nterrupt momcher CH3 Physical Range Detect O [ Enghle CH3 Physical Range Detect
Warming LED CH4 Physical Range Detect O [ Enghle CH4 Physical Range Detect
g%\’r?u‘ii?sﬂ Flaga(Read enlz CHS5 Physical Rargs Detect O oA Ensble CHS Physical Rangs Detect
P Amo-rf:; CH# Physical Range Detect O [ Enahle CH# Plysical Range Detect
FID Mont Setting CH7 Physical Range Detect O [ Enshle CH7 Physical Range Detect
PID heaterdoocler ; g .
PD &V CHO Detect is Alarm o1 waming O [ lam CHO Detect is Alarr or waming
FID Cyele CHI1 Detect is Alarm or warning O [ larm CHI Detect is Alarm or warning Irnport File
FID Ep b CH2 Detect iz &larm or warning O [ flarmm CH2 Detect is Alarm or warnitg  »
¢ > | | 3 Erport File
Defalt 0K Comcel |

(8) Enabling the interrupts

Parameter Setting

= AHOSFTG-54 Pl Dnierrupt Enable
Mode setting
Ternperatur vnit Description Address Monitor  Setting Value Comment
K’W V"l]“?iieDmay (HO Interrupt of ver Physical Range .d A Enable CHO Interrupt of Over Physical
Calibration » i CHI Interrupt of Ower Phiysical Range (| [wf Enable CHI Interrupt of Crver Physical
Chamnel Alimo C'H2 Interrupt of Civer Physical Range O [ Enhle C'H2 Interrupt of Crver Physical
Intermpt Enable . .
S ——— CH3 Interrupt of Crver Plysical Range O [ Enable CH3 Interrupt of Ower Physical
Warming LED CH4 Interrupt of Crver Physical Range O [ Enable CH4 Interrupt of Crver Physical
g%\fmﬂ Flags(Read onlz CHS Interrupt of Over Physical Range 0 [ Enable CHS Interrupt of Cver Physical
1op . .
PID fushoTone CH6 Interrapt of Crver Physical Range O [] Enable CHE Interrapt of Crver Phyrsical
PID Mout Setting CH7 Interrupt of Over Physical Range O [ Enable CH7 Interrupt of Crver Physical
PID heaterfoooler
PID &W
PID Cycle Enport Fle
PID Ep v
4 b3 4 | j Export File
Default Ok || Gma |
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(9) The interrupt numbers

Parameter Setting

T 3
Mede setting
Temperatur u.nlt Description Address Monitor | Setting Value
IA'OW Vd?i:gDBphy » : Interrupt nuber that CHO input value Out of Physical Rang .0 40 Interrupt m
Calibration Intervapt rareber that CHI input vahie Out of Phyeical Rang O 40 Interrupt nu
(]ihann&l ‘gnla;]ne Interrupt mreber that CH2 input sahie Out of Phyrsizal Rang N 40 Interrupt ne
)
hmﬁ p—— Interrupt rordber that CH3 input value Out of Phorsical Rang g 40 Interrupt ne
Warming LED Internpt rurmber that CH4 input vahie Out of Phorsical Rang O a0 Interrupt ne
%"m&wm enlt T e Al G5 e e e O Ty siral e o o Interrupt nr
PID AutoTune Interrupt mareber that CHE input value Out of Physical Rang . O 40 Interrupt ne
PID Mout Setting Interrupt mreber that CHT input sahe Out of Phyeizal Rang . O 40 Interrpt ne
PID heaterfoocler
FID &W
PID Cycle Import File
PID Ep -
< | [ 4 | j Eitport File
Defaslt 0K || Cmesl |

(10) Setting the warning LED indicator

Parameter Setting

-1 AHOSPTG-54 I W arming LED
Mode setiing
Temperatur u.nlt Description Address Monitor | Setting Value Com:
LADW V"lﬁmphy »  Wam of CHD Inpul value Out of Physical Eange . ] Dashing Wam of CHO Input 2
Calibration Wam of CH1 Input walue Crat of Physical Range O [ flashing Warn of CHI Input w
Channel Alarm Warn of CH2 Tnpit walug Ot of Phyrsial Range O [ flasking Warn of CH2 Inpmt v
Em;‘ E’J’Ianhi Wam of CH3 Input value Crut of Physical Rargs o [ flashing Wam of CH3 Input i
Warming LED Wam of CH4 Input walue Cut of Physical flashi Warmn of CH4 Input
Arming 2 Vi hing g
g%"m Flags(Read onls Warn of CHS Input velue Out of Physicel Range 0 ] flasking Wam of CHS Input
FD AutOTﬁ Warn of CHE Input walue Ot of Physical Range O [ flashing Warn of CHE Input w:
gg rmoutiooemnlﬁg Wam of CH7 Input walue Ot of Physical Rangs O [ fashing Wam of CHT Input
e
FID SV
FID Cycle Import File
FID Ep v
< | & 4 \ | | BtpostFie
Defankt oE || cmm |

Description

Bit 0~bit 7: CHO~CH7 (Warning LED indicator)
(ON: Flash; OFF: Not flash)

(11) The error codes

Parameter Setting

- AHORPTG-54
Mode setting
Ternperur unit
Low Woltage Display
Averaze Time
Calibration
Channel Alarma
Intermpt Enable
Intermopt nuraker
Warmning LED
Conversion Flags(Read only
PID FundStop
PID AntoTune
FID Mot Seting
PID heaterfoooler
PID SV
PID Cyele
PID Ep

< |

L5

| *

Comversion Flags(Read only)

Address Monitor

.0

Description

v - Cowversion Flage(Read only)

Setting Value
1}

Corversion:

| %

: |

Default
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Description

Bit 0~bit 7: The signals received by the CHO~CH7 exceed the range of
inputs which can be received by the hardware.

Bit 15: The external voltage is abnormal.

(12) Performing/Not performing the PID algorithm

~ ARG ~
Mode setting
Terperatur unit Description Address Monitor | Setting Yalue =
Lo Voltage Display ST
A Tire » :CHO PID BaunfStop Rin [ Run H
P, CH1 PID RaniStop 0 mh™ CHL PII
Channel Al CH2 PID RanfStop O O Fun CH2PI
Intecrupt Enstle CH3 PID Rnfito 0 O & CH3 PIT
Intermupt nuraber 3 —
Warming LED CH4 PID RaniStop 0 [ R CH4PI
%"ﬁj}%ﬂ Flags(Read only CH5 PID RuniStop O O R CHS PIL
D AmoT‘Ome H6 PID RaniStop 0 S CHS PIT
PID Mont Setting CHT PID RaniStop O O R CHTPIL
g% }Sliﬁm’lﬂ CHO PID MAN 0 [ Marual CHOPII
PID Cycle CHL PID MAN 0 [] Maxmal CHL PIL rmpot File
FID Ep v CH2 PID MAN O [ Manual CH2PI ~
(3 ¥ ] | » Export File
Default 0K | Cmed |
(13) The automatic tuning

Parameter Setting

- AHOSPTG-54
Mode setiing
Temnperatur ynit
Low Voltage Display
Average Time
Calibration
Channel Alarm
Interrpt Enable
Intermpt nurmber
Warmning LED
Conversion Flags (Read onls
PID RunfStop
PID AntoTone
PID Mout Setting
PID heaterdooler
PID SV
PID Cycle
PID Ep

Sl PID AwioTune

Description Address Monitor  Setting Value
» CHOFPID AutoTune RN [ Enshle CHOFID &
CH1 PID AutoTune O [ Enable CHI PID &
CH2 PID AutoTune (| [] Enghle CH2FID &
CH3 PID AutoTune O [ Enahble CH3PID &
CH4 FID AutoTune O [ Enshle CH4FID &
CHS5 PID AutoTune O [ Enable CH5PID &
CHA PID AutoTune O [ Enahble CHé PID &
CHT FID AutoTune O [] Enshle CH7FID &

Emport File
v| | ExportFie

Defiult

o]

Concel |

(14) Refreshing the manual output values automatically

=- AHOSPTG-54 P PID Mout Setiing
Mode setting
Temperatur u.n]t Description Address Monitor | Setting ¥alue Comment
Low Voltage Display v [CHO PID Mouthnto im [] Eusble CHO PID MoutAuto
Average Tiroe :
Calibration CH1 FID MoutAuto O [] Enghble CH1 PID MoutAuto
Channel Alarmoy CH2 PID Mout&uto O [ Enble CH2 PID Mout&uto
Interrupt Enahble
Interrapt numker CH3 PID Mout Auto O [ Enshle CH3 PID Mout Auto
Warmaing LED) CHA PID Moutbuto O [ Enable CHA PID Moutbouto
%"mﬂ Flags(Read only CH5 PID MoutAuto O ] Ensbls CHS PID MoutAuto
P AutoTﬁ CH6 PID Mout Auto O [ Enshle CHf PID Mout Auto
PID Mot Setting CH7 PID Moutfiuto O [ Enable CH7 PID Moutbuto
FID heatericooler
FID3Y
PID Cycle Traport File
FID Ep v
< > ] | | Export File
Default OK Comoel |

5-67



AH500 Module Manual

(15) The heating/cooling mode

- AHOSPTG-54 PN PID heater/cooler
Medz setiing
Temperatur unit Description Address Monitor | Setting Value
K’W Voltage Disglay » {CHO PID HeateriCoolsr NN T Conler CHIFIDE
verge Time
Calibration CH1 PID Heater/Zooler O O Coaler CH1 PIDH
Channel Alarmn CH2 PID Heater/Coolsr O [ Cooler CH2FIDH
Interrupt Enahle
Interrupt number CH3 PID HeateriCooler O O Conler CHIPIDH
Warning LED! CHA PID HeateriCooler O [ Coaler CHAFPIDH
%\’mﬂﬂa@m@ﬂl CHS PID Heater/Cooler n [ Cooler CHSPIDH
FD AutoT?a; CHE FID Heater/Cooler O O Cooler CH6 FIDH
FID Mout Setting CHT PID HeateriCooler O [ Conler CHTFIDH
PID hesterkosler
PID SV
FID Cyele Irapost File
PD Kp v
< | & ‘. | | | ExportFile
Deefault Ok || Gm |

(16) The target values

= AHOBFTG-5A ~
Mode setting
Temperatur unit Description Address Monitor | Setting ¥alue
fv‘f;—f;“?ﬁf“"hy » [CHOSY . O 0.000000 CHOSV
Callbratien CHL 5¥ . O 01.000000 CHI 57
I Enable CHISY . O 0.000000 CH2 S5V
]
h\emgtt mummber CH3 5V . 0.000000 CH35V
Warmning LED CH45V . 0.000000 CH45%
Conversion Flags (Read onlr CHS 57 o.000000 CH5 5V
PID FunfSiop . O 1
PID AntoTune W CHA 5V .d 0.000000 CHG 3V
PID Mout Seting CHT 5V .a 0.000000 CHTSY
PID heaterfoooler
PID SV
PID Cucle Irnport File
PD Ep v
< @ | | | BrportFile
Default ’Tl Cantel |

(17) The sampling time

= AHFIGA 3
Mode setting
Teanperator unit Description Address Monitor | Setting Value Comment
Low Voltage Display ; CHO Cycle
p Tos » | CHO Cycle Nin| 1 e
Calibration CHI Cycle 0 10 CHI Cyele
Chanzel Alaan CHz2 Cyle .d 10 CH2 Cycle
Interrupt Enable
[ —— CH3 Cyele Nin 10 CH3 Cycle
Warming LED CH4 Cycle ..d 10 CH4 Cycle
Conversion Flags (Read onl: CHS Cryele 10 CHS Cyele
PID RunfStop e o B yc
PO AutoTone 3 CHE Cyele g 10 CHe Cycle
PID Mot Setting CHT Cicle g 10 CH7 Cycle
PID heaterioooler
PID SV
PID Cycle Traipoxt File
FID Ep v
< | & 4 | 0 Export File
Default O Cancel |
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(18) The proportional gains

= AHOSPTG-54, ~ B
Mode setting
Temperator unit Description Address Monitor | Setting ¥alue
L Voltage Display s
Averge Tine b |{SIigy Min] 0.000000 v
Cehj b‘“]"“ CEHE D .0 0.000000 CHI Kp
BEEE .0 0.000000 CH2Kp
Inferrupt Enabie
Interrupt nummber CH3EKp .|O 0.000000 CH3Kp
Wamaing LED BERE .0 0.000000 CH4Kp
Comverzion Flazs (Read onl: CHSK 0.000000 CHSK
PID RuniStop P . O ! P
PID AutoTuns 0 Ik 5 . O 0.000000 CH6Kp
PID Mot Seting EI LGy .0 0.000000 CH7Kp
PID heatesicooler
PID SV
PID Cycle Import File
PID Kp v
£ | 55 d | | | ExportFile
Defanlt o ] |

(19) The integral gains

Parameter Seiting

Interropt noraber P PID Ki
Warmning LED
Comversion Flags (Read onls Description Address Monitor | Setting Value
g% iﬁﬁ 4 LI Min| 0.000000 CHO
PID Mout Seting CHIKi . O 0.000000 CHIKi
PID heaterioooler CHI KL . 0.000000 CHIK1
PID SV i :
PID Ccle CH3K .. d 0.000000 CH3Ki
FID Ep CHAKi . 0.000000 CH4Ki
EDKE i CHS Ki
°D Kd CH5Ki .0 0.000000 :
PID ERR_DEW CHEKi ..d 1.000000 CHE Ki
PID MOUT CHTKi .O 0000000 CHTKi
PID MV_MAX
PD MV _MIN
PID MV(Read cnly) 5 oport Fils
PID [ MV{Read only) v
L3 | & || | | | Bport Fie
Defanlt ’Tl |

(20) The derivative gains

a8
Warmning LED
Conversion Flags (Read onls Description Address Monitor ~ Setting ¥alue
;g if:)oSTmmfe b CHOEd Min] 0000000 CHi d
PID Mout Setting CH1 Kd .| 0000000 CHI Kd
PID heaseckooler CH2 Kd .0 0000000 CH2Kd
PID &V
PID Cycle CH3Kd . O 0000000 CHIKd
PID Ko I s 0.000000 CH4Kd
PID Ki
CHSKd 0.000000 CH5 Kd
P Kd . O
PID ERR_DEW sl .0 0000000 CH6 Kd
FIDMOUT (CIE17 15 .|d 0.000000 CH7Kd
PID MV_MAX
PID MV_MIN
PID MV (Read only) 3 Irnport File
PID I MVReadenly)
<5 | &8 4 | | | ExpertFie
Diefault ’Tl |
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(21) The range within which the error values are count as 0

Parameter Setting

bt
Warming LED
Conversion Flags(Read onls Description Address Monitor | Setting Yalue
gg iﬁﬁ » {CHOERR_DBW .0 0.000000 CHOERR, )
PID Mot Setting CHI ERR_DBW O 0.000000 CHI ERE. |
ﬁg }gﬁmma CLEEES e . O 0.000000 CH2ERR |
PID Cyele ELGERESEE] .0 0.000000 CH3ERR
PD £p LR I .0 0.000000 CHAERR |
gg Eld BB IO . O 0.000000 CHS ERR |
PID ERR_DBW CHé ERR_DBW .O 0.000000 CHS ERE. |
FDMouT CIall 12313, DY .O0 0.000000 CHTERE_]
PID MV_MAX
PID MV_MIN
PID MV {Read only) i —
PD I MVEzdonly)  w
¢ ot | | | BiportFle
= oK | cud |

(22) The manual output values

Intermpt nurmber A 1D IV
Warming LED
Comversion Flags(Read onl: Description Address Monitor | Setting Value
gg iintﬁtomi » {CHOMOUT o0 0000000 CHO MO
PID Mot Setting CH1 MOUT Nin 000000 CH1 MOU
gg }S%mma i .4 0.000000 CH2 MOU'
PD Cyce EUELTET] O 0000000 CH3 MO
FID Ep CHAMOUT O 01.000000 CH4 MO
gg Eld GBI .0 0.000000 CHS MO
PID ERE_DEW CHé MOUT O 0.000000 CHE MOU'
FDMOUT G g0 .0 0.000000 CH7 MOU'
PID MV_MAX
FID MV_MIN
PID MViFead only) B Tnpert File
PD I MVRedenly)
< |3 ] | »| | ExportFile
Diefanlt ’Tl |

(23) The maximum

output values

Interropt aumber P PID MV MAX
Warming LED
Convession Flags Read onl; Description Address | Monitor  Selting Value
PD T b (CHOMY MAX o O] 0000000 CHO MV §
PID Mont Setting (G YRR .0 0000000 CHI MV b
ﬁg E?ﬁmlﬁ (R Y et .0 0000000 CH2 MV _b
PID Cycle (A0 Y B .0 0.000000 CH3 MY b
FDEp AN RS .0 0000000 CH4 MY _b
ﬁg Eld CEB LY RIR .0 0000000 CHS MV _D
PD ERR_DEW BT AW R .d 0.000000 CH MYV b
DMy (I Y R .0 0000000 CHT MV D
PID MV_MAX,
PIDMV_MIY
PDMVEedonly —
PDIMVRedonly)  w
¢ & L | | | EupontFie
Defadt o |
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(24) The minimum output values

Parameter Sething

Intermupt nuzober
Warmning LED
Comversion Flags(Read only
PID RunStop
PID AutsTome
PID Mot Seting
PID heateriooler
PID 5%
PID Cwele
PD Ep
PID Ki
PID Ed
PID ERE,_DEW
PID MOUT
PID MV_MAX
PID MV_MIN
PID MViRead only)
PID I MV(Read cnly)
F | >

f PID KTV MIN

Description Address Monitor  Setting Falue Comment
v - CHO MY _MIN .. 0.000000 CHO MV _IIN
CHI MV_MIN O 0.000000 CHI MV_MIN
CH2 MV _MIN O 0000000 CH2 MV_MIN
CHS MY_MIN .0 0.000000 CH3 MV_MIN
CHAMV_MIN O 0.000000 CH4 MV_MIN
CHS MY_MIN . d 0.000000 CHS MV_MIN
CHE MY _MIN . d 0.000000 CHE MV_MIN
CHT MY_MIN d 0000000 CHT MV _MIN

Diefanlt

(25) Reading the output values

Parameter Setting

Interrupt nurnbker

Warmning LED

Conversion Flags (Read onl:

PID FondStop

FID AuioTune

PID Mot Setting

PID heaterfoooler

FID SV

PID Cyele

FID Ep

PID Ei

PID K4

PID ERE_DEW

PID MOUT

PID MV _MAXK

PIDMV_MIN

PID MV (Read only)

FID I MV(Fead only)
|

4 >

[l PID MV(Read only)

Description Address Monitor | Setting ¥alue
v {CHO MV(Read only) | (0.000000 CHOMWV(E
CHI1 MV(Read only) O 0.000000 CH1 MVIE
CH2 MV{Eead only) .. (0.000000 CH2 MWY(R
CH3 MV(Read only) O 0.000000 CHS3 MWY(E
CH4 MV(Eead only) .. (0.000000 CH4 MWY(R
CHS MV(Read only) O (0.000000 CHS MV(R
CHA MV(Read only) . d 0.000000 CHA MV(E
CHT MV{Eead only) . (0.000000 CHT LY(E

v

Import File

| | ExportFik

Default

o]

Camcel |

(26) The accumulated integral values

Parameter Setting

Intermpt number Ll PID I_MV(Read only)
Warming LED
Conversion Flags (Read onls Description Address Monitor | Setting Value
PID Run/Stop » :CHO I MV(Read only) O 0.000000 CHOI_MW
PID AutoTunz : = 7 I
PID Mot Stting CH11_MV{Read only) Min 0.000000 CH1 LMW
PID heaterboaler CH21_MV(Read only) O 0.000000 CH2I MW
PD SV =
P Cydle CH31_MV(Read only) Min 0.000000 CH3T_ MW
PD Kp CH41_MV{Read only) min 0.000000 CHAT_ MW
gg Eld CHS 1_MV(Read only) .0 0.000000 CHSI MW
PID ERR_DEW CH# I_MV{Read only) O 0.000000 CHAI_MVi
PID MOUT CH71_MV{Read only) BN 0.000000 CHYI MW
PID MV_MAX
PD MV_MIN
PID MV{Read only) B Iraport File
PD [ MV{Readonly)  +
< | 3 “ | | | ExportFile
Defautt OK Cancel |
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5.2.12 Troubleshooting

5.2.12.1

Error Codes

Error
Code

Type

Description

RUN LED
indicator

ERROR
LED
indicator

16#A600

Alarm

Hardware failure

OFF

ON

16#A601

Alarm

The external voltage is abnormal.

OFF

ON

16#A603

Alarm

Internal error
The factory correction is abnormal.

OFF

ON

16#A400

Alarm

The signal received by channel 0 exceeds the
range of inputs which can be received by the
hardware.

OFF

ON

16#A401

Alarm

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

OFF

ON

16#A402

Alarm

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

OFF

ON

16#A403

Alarm

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

OFF

ON

16#A404

Alarm

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

OFF

ON

16#A405

Alarm

The signal received by channel 5 exceeds the
range of inputs which can be received by the
hardware.

OFF

ON

16#A406

Alarm

The signal received by channel 7 exceeds the
range of inputs which can be received by the
hardware.

OFF

ON

16#A407

Alarm

The signal received by channel 8 exceeds the
range of inputs which can be received by the
hardware.

OFF

ON

16#A000

Warning

The signal received by channel 0 exceeds the
range of inputs which can be received by the
hardware.

ON

Blink

16#A001

Warning

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

ON

Blink

16#A002

Warning

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

ON

Blink

16#A003

Warning

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

ON

Blink

16#A004

Warning

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

ON

Blink

16#A005

Warning

The signal received by channel 5 exceeds the
range of inputs which can be received by the
hardware.

ON

Blink
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ERROR

Error .. RUN LED
Code e Bl gl indicator .L.ED
indicator

The signal received by channel 6 exceeds the
16#A006 | Warning | range of inputs which can be received by the ON Blink
hardware.

The signal received by channel 7 exceeds the
16#A007 | Warning | range of inputs which can be received by the ON Blink
hardware.

The signal received by channel 0 exceeds the
16#A800 | Warning | range of inputs which can be received by the ON OFF
hardware.

The signal received by channel 1 exceeds the
16#A801 | Warning | range of inputs which can be received by the ON OFF
hardware.

The signal received by channel 2 exceeds the
16#A802 | Warning | range of inputs which can be received by the ON OFF
hardware.

The signal received by channel 3 exceeds the
16#A803 | Warning | range of inputs which can be received by the ON OFF
hardware.

The signal received by channel 4 exceeds the
16#A804 | Warning | range of inputs which can be received by the ON OFF
hardware.

The signal received by channel 5 exceeds the
16#A805 | Warning | range of inputs which can be received by the ON OFF
hardware.

The signal received by channel 6 exceeds the
16#A806 | Warning | range of inputs which can be received by the ON OFF
hardware.

The signal received by channel 7 exceeds the
16#A807 | Warning | range of inputs which can be received by the ON OFF
hardware.

5.2.12.2 Troubleshooting Procedure

Description Procedure

Hardware failure Return the module to the factory for repair.

Check whether the external 24 V power supply to

The external voltage is abnormal. .
the module is normal.

Internal error

L Please contact the factory.
The factory correction is abnormal. y

The signal received by channel 0 exceeds
the range of inputs which can be received Check the signal received by channel 0.
by the hardware.

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

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

The signal received by channel 3 exceeds
the range of inputs which can be received Check the signal received by channel 3.
by the hardware.
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Description

Procedure

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.

The signal received by channel 5 exceeds
the range of inputs which can be received
by the hardware.

Check the signal received by channel 5.

The signal received by channel 6 exceeds
the range of inputs which can be received
by the hardware.

Check the signal received by channel 6.

The signal received by channel 7 exceeds
the range of inputs which can be received
by the hardware.

Check the signal received by channel 7.
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6.1 Overview

The specifications for AHO4ATC-5A and AHO8TC-5A, the operation, and the programming are
described in this chapter. AHO4TC-5A and AHO8TC-5A are temperature measurement modules.
They convert temperatures received from thermocouples into digital signals. Users can select the
degree Celsius or the degree Fahrenheit 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.

Athermocouple 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 Aand B, and T1 and T>
are the temperatures of the two junctions.
&

B

Principle of operation

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

V=a(T2- T1)O (B)

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) 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 +150 mV voltage
inputs

(2) Amodule is selected according to practical application.
AH-04TC-5A: There are four channels. Inputs received by a channel are temperatures.
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AH-08TC-5A: There are eight channels. Inputs received by a channel are temperatures.
(3) High-speed conversion
Atemperature is converted into a digital signal at a speed of 200 ps a channel.
(4) High accuracy
Conversion accuracy: The error is +0.5% of an input. (The ambient temperature is 25+5°C.)
(5) Disconnection detection
When a sensor is disconnected, the module gives an alarm or a warning.
(6) PID control
An object can be maintained at a desired temperature through a PID control action.
(7) 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.

6.2 Specifications and Functions

6.2.1 Specifications

Electrical specifications

Module name AHO4TC-5A AHO8TC-5A
_Number of analog 4 8
inputs

Type J, type K, type R, type S, type T, type E, and type N thermocouples
+150 mV voltage inputs
24V DC (20.4 V DC~28.8 V DC) (-15%~+20%)
Removable terminal block
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.
200 ms/channel
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 a digital circuit: 500 V DC
Isolation between the 24 V DC and the ground: 500 V DC
Isolation between analog channels: 120 V AC

Applicable sensor

Supply voltage
Connector type

Overall accuracy

Conversion time

Isolation

Functional specifications
Analog-to-digital

conversion

Centigrade (°C)

Fahrenheit (°F)

Voltage input

Rated input range

Type J: -100°C~1,150°C
Type K: -100°C~1,350°C
Type R: 0°C~1,750°C
Type S: 0°C~1,750°C
Type T: -150°C~390°C
Type E: -150°C~980°C
Type N: -150°C~1,280°C

Type J: -148°F~2,102°F
Type K: -148°F~2,462°F
Type R: 32°F~3,182°F
Type S: 32°F~3,182°F
Type T: -238°F~734°F
Type E: -238°F~1,796°F
Type N: -238°F~2,336°F

+150 mV

Average function

Range: 1~100

Self-diagnosis

Disconnection detection
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6.2.2 Profile

04TC
— rror

08TC

RUN

RUN

ERROR E

[t

:

= L = = = L i = = B =
=
5

i

P
JKRSTEN

—
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED i . .
S ON: The module is running.
indicator )
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.
3 Rem.ovable The inputs are connected to sensors.
terminal block
Arrangement of
4 the input Arrangement of the terminals
terminals
5 Descrlpuon of the Simple specifications for the module
inputs
6 Clip Removing the terminal block
7 Label Nameplate
8 Set screw Fixing the module
9 Connector Connecting the module and a backplane
10 Projection Fixing the module
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6.2.3 Dimensions

35 , 103

—

110
114

o - =
Unit: mm

6.2.4 Arrangement of Terminals

»

AHO4TC-5A AHO8TC-5A
04TC 08TC
RUN RUN
ERROR ERROR
lo# 104
10— E lo— E
14 114
= E 1~ E
m;z— f ‘2“;2- h
134 13+
13— E 13— E
FG FG
FG E FG E
E 14t E
14—
E 15+ E
| 5= =
164
i {
174
: {
FG
§ m {
il o e el (Fo e
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6.2.5 Functions

Iltem Function Description
_ _ _ 1. Users can enable or disable a channel.
Enabling/Disabling . S
1 2. If a channel is disabled, the total conversion time is
a channel
decreased.
. Users can select the degree Celsius (°C) or the degree
2 Temperature unit e i
Fahrenheit (°F) as a unit of measurement for temperature.
3 Calibration Users can calibrate a linear curve.
4 | Average Conversion values are averaged and filtered.
5 Disconnection When a sensor is disconnected, the module gives an alarm or
detection a warning.
If an input signal exceeds a range of inputs which can be
received by hardware, the module will give an alarm or a
5 ch | detecti warning.
annet detection | o, Warning LED indicator: When a warning occurs, the error
LED indicator blinks or does not blink.
b. Interrupt: An interrupt service routine is enabled.
7 PID control An object can be_mamtamed at a desired temperature through
a PID control action.

1. Enabling/Disabling a channel

A temperature received from a thermocouple sensor is converted into a digital value at a speed of
200 ms a channel. If a channel is not used, users can disable it to decrease the total conversion
time.

2. Temperature unit

Users can select the degree Celsius (°C) or the degree Fahrenheit (°F) as a unit of measurement

for temperature.
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 range of offsets used for calibration is -1.0~1.0, and the range of gains used for

calibration is 0.9~1.1.

Example 1:

The temperatures -100°C™ 100°Ccorrespond to the digital values-100~100. The original signals are
used. The gain is 1, and the offset is 0. The temperature received by the channel is 0°C, and the
digital value is -1. The temperature received by the channel is 100°C, and the digital value is 99.

Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[99-(-1)]/(100-0)=1
Gain used for calibration=1/Gain=1/1=1

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=-1
Offset used for calibration=1-Y1=1
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Signals after the calibration
100 .....................

Original signals
(X2,Y2) (100C, 99)

I
|
-100°C :
- » Temperature (X)

100C

(X1,Y1) (0C, -1)

......................... _100

Digital value (Y)
(X: Temperature; Y: Digital value)

Example 2:

The temperatures -100°C~100°C correspond to the digital values -100~100. The original signals are
used. The gain is 1, and the offset is 0. The temperature received by the channel is 0°C, and the
digital value is 0. The temperature received by the channel is 100°C, and the digital value is 101.
Users can calibrate the channel by calibrating the gain and the offset.

The users can get the gain for the calibration by means of the equations below.
Gain=(Y2-Y1)/(X2-X1)=[101-0]/(100-0)=1.01
Gain used for calibration=1/Gain=1/1.01=0.99

The users can get the offset for the calibration by means of the equations below.
Offset=Y1=0
Offset used for calibration=0-Y1=0

4 (X2,Y2) (100C, 101)
101 f---mmimm e Original signals
L Signals after the calibration

-100C .

(X1, Y1) (0°C,0) 100°C

» Temperature (X)

......................... -100

Digital value (Y)

(X: Temperature; Y: Digital value)
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. Average

Digital values are averaged. The number by which the sum of several digital values is divided is
between 1 and 100. The sampled values are taken as a queue, and the length of the queue is N.
Each time a new sampled value is put at the end of the queue, an original value at the start of the
gueue is removed. The N values are averaged so that the periodic noise is suppressed.

. Disconnection detection

If a channel is enabled, the module will check whether a sensor is disconnected. If an input circuit
is an open circuit, the module will give an alarm. Please refer to description below for more
information.

. Channel detection

If an input signal exceeds a range of inputs which can be received by hardware, an error
message appears. Please refer to section 6.2.1 for more information.

a. Giving alarms or warnings
The procedure below explains how to set a module so that it gives an alarm or a warning.

Channel
detection

No (No detection)

There are no error logs Enabling
in the CPU module h physical range
detection

and the temperature
measurement module.

No (Warning)

Giving alarms

l Yes

. The BUS FAULT LED
No The warning indicator on the CPU
LED indicators module and the ERROR
blink. LED indicator on the
temperature
measurement module
are ON.
Y There are error logs in
The BUS FAULT LED The BUS FAULT LED the CPU module and the
indicator on the CPU indicator on the CPU temperature
module and the module and the measurement module.
ERROR LED indicator ERROR LED indicator
on the temperature on the temperature
measurement module measurement module
are not ON. blink.
There are error logs in There are error logs in
the CPU module and the CPU module and
the temperature the temperature
measurement module. measurement module.
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b. Interrupt service routine
The procedure below explains how to trigger an interrupt service routine in a CPU module.

Channel
detection
Alarm/Warning

No (No detection) Enabling

physical range
detection

No Enabling
interrupts
v
No interrupt Selecting interrupt
numbers

® The interrupt service routines are 140~1251.
7. PID control

a. KP/KI/KD

Proportional action: The operation amount acts proportionally to the error. When a
temperature is lower than a proportional band, the operation amount is
100%. When a temperature is within a proportional band, the operation
amount decreases proportionally to the error. When the setting value is
the same as the present value, the operation amount is 0%.
(Error=Setting value—Present value)

Heater: The setting value is 1000 (100°C), and Ke is 100 (10°C). The relation between the

temperature and the operation amount is shown below.

Operationamount
A

100%

Heater 0%

} i » Temperature
4P
{ Proportional :

90°C band 100°C
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Cooler: The setting value is 200 (20°C), and KP is 100 (10°C). The relation between the
temperature and the operation amount is shown below.

Operationamount
A

100%

Cooler 0%

-«
! Proportional |
30°C band 20°C

» Temperature

Integral action: If temperature is controlled by a pure proportional action, there is difference
between the temperature controlled and a setting value. Therefore, if an
integral action is used with a proportional action, difference decreases as
time goes by, and the temperature controlled is the same as the setting value.

Derivative action: With regard to violent environmental change, a derivative action provides
more operation amount to make temperature return to its original controlled
state.
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Control diagram:

1/K,

1/S
SV i 4 \F F

+><>—>1/KP M G(s)

PV

The PID algorithm is as follows.

t
MV = K, E(t)+ K, [E)dt + Ko *
0

dE()
dt

Forward action: E(t)=PV(t)-SV(t)
Reverse action: E(t)=SV(t)-PV(t)

b. Control mode

Cyclic control mode: Users set a cycle according to a controlled environment. (If the ambient

air temperature changes slowly, the cycle can be longer.)

The width of a pulse is defined below.

» Pulse width=Output value (MV)/(Maximal output value—Minimal output value)xCycle

Users can set the width of a pulse and a cycle (sampling time) by means of the instruction

GPWM.

Example:

The cycle is 2000 ms, the maximal output value is 100, and the minimal output value is 0. After
the PID algorithm is performed, the output value gotten is 50.

»  Width of a pulse=50/(100-0)x2000 ms=1000 ms
Therefore, the pulse width used in the instruction GPWM is 1000 ms, and the cycle used in the

instruction GPWM is 2000 ms.

Clutput 10

t=1000rms

[

fe——
T=2000ms
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c. PID parameters
PID parameter
Performing/Not performing the PID

Description

algorithm

Manual/Automatic tuning

Bit 0~hit 3: CHO~CH3 (Performing/Not
performing the PID algorithm)

Bit 4~bit 7: CH4~CH7(Performing/Not
performing the PID algorithm)
(AHO8TC-5A)

Bit 8~bit 11: CHO~CH3 (Manual/Automatic

tuning)
Bit 12~bit 15: CH4~CH7(Manual/Automatic
tuning) (AHO8TC-5A)

Heating/Cooling mode

Bit O~bit 3: CHO~CH3
Bit 4~bit 7 : CH4~CH7 (AHO8TC-5A)

Sampling time

One-word decimal format
Unit: 10 ms

Automatic
mode

Automatic tuning

Bit O~bit 3: CHO~CH3
Bit 4~bit 7: CH4~CH7 (AHOSTC-5A)

Refreshing the
manual output
values automatically

Bit O~bit 3: CHO~CH3
Bit 4~bit 7: CH4~CH7 (AHOSTC-5A)

Target value

One-double word floating-point format

Proportional gain

One-double word floating-point format

Integral gain

One-double word floating-point format

Derivative gain

One-double word floating-point format

Range within which
the error values are
countas O

One-double word floating-point format

When the setting value is 0, the function is not
enabled. For example, if the setting value is 5,
and the difference between the present value
and the target value is in the range of -5 to 5, the
output value is 0.

Maximum output
value

One-double word floating-point format

Minimum output
value

One-double word floating-point format

Reading the output
value

One-double word floating-point format

Accumulated
integral value

One-double word floating-point format

Manual mode

Manual output value

One-double word floating-point format

d. Additional remarks on PID control

(1) IfKp, K, or Kais 0, the corresponding function is disabled. For example, if users only want
to use proportional control, Ki and Kgq are 0.
(2) If users do not know how to adjust the parameters Kp, Ki, and Kq under a controlled
environment, they can use the automatic tuning function to set the parameters, and then
finely adjust the parameters to the optimum values. When the automatic tuning function
is enabled, the value in a register defined by the users is 1. After the automatic tuning of
the parameters is complete, the value in the register becomes 0.
(3) If users want to set the parameters Kp, Ki, and Kq by themselves, they need to set the Kp
by experience, and set the Ki, and Ka to 0. After the tuning of the Kp is complete, the

users can tune the K;, and Kq in order.
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6.3 Installation

6.3.1 Installing a Module

Insert a module into a slot, make sure that the module is installed on the backplane properly, and
tighen the the screw, as illustrated below.

1. Insert the projection under the module into the hole in the backplane.

2. Push the module in the direction indicated by the arrow until it clicks.

3. Tighten the screw on the module.
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6.3.2 Installing a Removable Terminal Block

® |[nstallation

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

&

NS
N

TR TR /7
VRN R

g

® Removal
1. Pull the clip in the direction indicated by the arrow.

]
]

=

r o
7

LR ey 7

2

S

¢

TR
VAN

NS

NANANANTATAN
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2. Pull up the clip.

6.3.3 Wiring

® Precautions
In order to make the functions of a temperature measurement 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 AHO4TC-5A/AHO8TC-5A 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) Do not wire empty terminals.

(6) Only use copper conducting wires with a temperature rating of 60/75°C and the length must be less
than 50 m.

(7) TC modules must run for 30 minutes before they start to take any temperature measurement.
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® External wiring
(1) AHO4TC-5A

Thermocouple

Shielded cable *1 CHO

10+ —o_o—I—
0- 55 — | ADC
FG INA
-
-150 mV~150 mV CH3 A
IF 13+ 5 o
13- — | Cold-junction
) o )
= _— - - compensation
FG

(2) AHO8TC-5A

Thermocouple .
_____________ Shielded cable *1 CHO
by : 10+ —o_o—[—
- . 0- L5 — ADC
b eeemmeaae H -T- == FG INA
3
-150 mV~150 mV CH7
IF 17+ 5 o
1 |7- 5 o1 Cold-junction
= - — - FG compensation

*1. The cables or the shielded twisted pair cables for Type J, type K, type R, type S, type T, type

E, and type N thermocouples are used, and should be kept separate from other power
cables and cables which generate noise.

6.3.4 LED Indicators

Number Name Description
Operating status of the module

ON: The module is running.

OFF: The module stops running.

Error status of the module

5 ERROR LED ON: A serious error occurs in the module.
indicator OFF: The module is normal.

Blink: A slight error occurs in the module.

RUN LED
indicator
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6.4 HWCONFIG in ISPSoft

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

(2) Click I/0O scan on the toolbar.
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(3) ISPSoft is scanning the actual hardware configuration.

(4) After the scan of the actual hardware configuration is complete, the system automatically
assigns the corresponding registers to the channels. Users can alter the input device range by
themselves.

Note: Owing to the fact that values are floating-point numbers, every channel occupies two
16-bit registers.

|nformation: Rack 1

Slot Ho. Lahel Fitogratre Versi.. Descrption Input Device Ra.. | Outpuat Device B
- AHPA0S-28 |- &H Power Supply | Hone Mone
- AHCPIA30-E]1.00 Basic CPU module Hone Hone
0 AHOETC-54 |1.00 2x 24 hit TC inpuat D0~ D15
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(5) Double-click the module.

(6) Open the Parameter Setting window.

= AHOBTC-54 P ATIOBTC-54

CHO~CH? Meode setting - =

Temperatue wit DS Tnformation ] Noroal Fchangs brea |
Averge Time
CHO~CH? Calibuation
Channel Alaxm
Interrupt Enable MDS Latest Version |L.000
Intermipt number
Waring LED MDS Euld Date | 201206720
Conversion Flags

PID RunfStop

FID ZmtcTune

FID Mout Setting

PID heaterfoocler

FID 5V

FID Chcle

PID Ep Trnpont File
FID K1
PID Ed R Export File

Default OK Cancel
| Dt | [ oK || Cacd |

Moduk Name | BHOBTC-54

(7) Setthe parameters, and then click OK.

= AHOBTC-54 ~
CHO-CH? Mode setting
Ternperatore nnit Description Address Monitor Initial
Average Time H : ; L
CHOMCHT Calibration » :CHO Input mode setting N Disghle + | CHO Input §
Channel Alarm CHI Input mode setting N Disable + | CHI Input:
Interrupt Enable CH2 Input rode setting o Dishle - | CH2 Input:
Inferrupt nurnber . : CHA ot
Warming LED CH3 Input mode setting Min| Disahle - nput :
Conversion Flags CH4 Input mode setting g Disahle - | CH4Input:
PID RunfStop - | CHS Input:
PO Ao T CHS Input mode setting . d Disahle g
PID Mout Setting CHE Input mode setting . d Disghle + | CHé Input :
PID heaterfccoler B CH7 Input mode setting .d Dissble ~ | CHT Input
FID 2V
PID Cycle
PID Ep Irport File
FID Ei
FID Ed v |4 | | Export File
Defuul Gl
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(8) Click Download on the toolbar to download the parameters. (The parameters can not be
downloaded when the CPU module runs.)

6.4.2 Checking the Version of a Module

(1) On the Option menu, click Online Mode.
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(2) Right-click the module, and then click Module Information on the context menu. The version of
the firmware and that of the hardware are displayed.

Module Information

Mlodule Mame: AHOETC 54

Diescription: 8 chatinels thettmo IZ‘
coupler ingat, sensor Iz'

Firmowrare wersion: 1.00.00

Hardwrare wersiot: 1.00.00

Setial Mo OETC-5A0T2170012

6.4.3 Monitoring Table

(1) Select the Monitor checkboxes at the right sides of the corresponding registers.

= AHOSTC-54 Rl CHO--CH? Mode setting
CHO~CHY Modz setting
Ternperature unit Description Address Monitor Initial
Lverage Time .
CHOMCHT Calibmation CHO Input mode setiing D00 o J-Type ~ | CHD Input.
Channel Alarmn » i CHI Input mode setiing Ds01 o K-Type - | CHI Input:
Interrvpt Enable CH2 Input mode setting .0 Disable - | CH2 Irput
Interropt nomaber . i
Warming LED CH3 Input mode setting i Disable ~ | GH3 Input
Comversion Flags CH4 Input mode setting i Disable ~ | GH4 Input
FID Run/Step i ]
CHS Input mode sett Disghle - | CH3 Input
PID futoTins T ort SeTERe . U = ¥
PID Mout Setiing CHE Inpt mode setting WO Disahle ~ | CHS Input
PID heaterfocler | CHT It mode setting . O Disahls = | CHT Input
FID 2V
FID Cyele
PID Ep Imnport File
FID Ei
PID Kd 2 |4 | | | ExportFie
D ot
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(2) On the Option menu, click Online Mode.

(3) On the Option menu, click Monitor Table. The registers are monitored.

& Monitor Table |Z| |E z'

] S D500 1 Diecimal CHO Input mode setting
1 1] AHOETC-5A D301 2 Deritmal CHI Input mode setting

Rack Mo. | Slot Ha. | Iodule Name |Device Name| PV | Radix | Comment
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6.4.4 Online Mode
(1) Click Online Mode on the toolbar.

(2) Double-click the module.

(3) If some parameters are altered, users can click SV=>PV. The new setting values are written into
the CPU module and the I/O module. If users want to read the present values in the /0O module,

they can click Refresh. The present values in the I1/0O module are sent to ISPSoft, and are

monitored.

CHO--CH? Mode setting

Description Address PY 5¥

¥ {CHO Input mode setting D500 I-Type I-Type ~ CHO
CHI Input mode setting Dl K-Type K-Type - | CH1
CH2 Input raode setting Disable Disghle - | CH2
CH3 Input rands setting Disahle Disabls - | CH3
CH4 Input raode setting Disable Disghle - | CHA
CHS3 Input mode setting Diisahle Disable - | CH3
CHE Input rande setting Disahle Disahle - | CHa
CH7 Input raode setting Disable Disghle - | CHY
[

SV —>[§V
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6.4.5 ImportingZExporting a Parameter File

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

CHO--CH7 Mode setiing

Description Address Monitor Initial
» | CHO Input mode setting D00 i~ I-Type - | CHO Input;
CHI Input mode setting D01 A K-Type » | CHI Input:
CH2 Input mode setting g Diisahle - CH2 Input:
CH3 Input mode setting g Diisahle = CH3 Input:
CH4 Input mode setting g Diigahle ~ | CH4 Input:
CH3 Input made setting g Diisahle - | CHS Input:
CHé Input mode setting g Diisable - | CHE Input
CH7 Input mode setting g Diisahle = CH7 Input:

Imnport File

. | 2| | ErpoqFie

Ok || Cmedl |
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(2) Click Import, and then click the CSV file.

CHO--CH7 Mode seiting

Description Address Monitor Initial
» | CHO Input mode setting D500 A I-Type ~ | CHO Inpt :
CHI Input mode setting D50 i K-Type - | CHI Input:
CH2 Input mode setting g Diisahle - | CH2 Input:
CH3 Input mode setting g Diisahle » | CHS Input:
CH4 Input rode setting d Diigahle v | CH4 Input :
CHS Input mode setting . Diisahle » | CHS Input :
CHé Input made setting g Diisahle - | CHE Input:
CH7 Input mode setting g Diisahle - | CHT Input :
‘ | | | ExportFile
Ok || Concd |

6.4.6 Parameters

= aC F

CHO-CH? Meode setting

Temnperatre umit Hormal Excharge Aea |
Average Tirme
CHO-CH? Calibration
Channel Alamn
Interropt Enable DS Latest Version | Lo00
Internopt nurmber
Warming LED TS Build Date 2012006729
Conversion Flags

PID RonfStop

PID &utoTuns

FID Mot Setting

PID heaterfoocler

PID 5V

FID Chcle

FD Ep Iaport File
PID Ki
FD K4 ¥ Export File

Diefault Cancel

Moduk Hame | AHOBTC54
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(1) The input modes of the channels

CHO--CHT Mode setting

Description Address Monitor Initial
CHO Input mode setting g Diisahle - | CHO Input :
» | CHI Input mode setting O K-Type = | CHI Input:
CH2 Input tande setting min Disshle .. jH2Input:
CH3 Input made setting g ;TTBF;;E H3 Input
CH4 Input mods setting - B-Type % He Input -
CHS Input mode setting g _Sl_'_TTS;P; H5 Input :
CHE Input mode setting O E-Type HE Input :
CHT Input mods setting O Eggrﬁxe; HT Input :
Eaport File
q | | ExportFile
0: The channel is disabled.
1: Type J thermocouple
2: Type K thermocouple
3: Type R thermocouple
Description 4: Type S thermocouple
5: Type T thermocouple
6: Type E thermocouple
7: Type N thermocouple
8: £150 mV voltage input
(2) Temperature unit (Celsius/Fahrenheit)
Description Address Monitor Initial
» | Temperature unit O Celsing » | Teraperatur
Celsius
Fahrenheit [
£
! i
Description KO: Celsius
K1: Fahrenheit

6-26




Chapter 6 Temperature Measurement Module AH04TC/AHO8TC

(3) The number of values averaged

Description Address Monitor Initial
¥ | CHD Average Time g 10 CHO Aovers:
CH1 Average Time g 10 CHI Aoreray
H2 Lverage Time g 10 CH2 Aoreray
(H3 Lverage Time g 10 CH3 Aoveray
H4 bverage Time g 10 CH4 Arreray
CHS5 bverage Time g 10 CHS foveray
CH6 Lverage Time g 10 CHé Loveray
CHT fverage Time O 10 CHT fuversy
< i

(4) The offsets and the gains used for calibration
CHO--CHT Calibration

Description Address Monitor Initial =1
» | CHO Cal Offset {1C0F) g 0.000000 CHOCa
CHI Cal. Offset (10FF) O 0.000000 CHI Ca
CHZ Cal. Offzet (120F) . 0.000000 CH2Ca
CH3 Cal. Offset (120F) O 0.000000 CH3 Ca
CH4 Cal. Offset (20F) g 0.0000a0 CH4Ca
CHS Cal Offset (0F) g 0.000000 CHS Ca
CHE Cal. Offset (120F) g 0.0000a0 CHECa
CHT Cal. Offset (120F) O 0.000000 CH7Ca
CHO Cal. Gain O 1.000000 CHOCa
CHI Cal. Crain O 1.000000 CH1Ca
CH2 Cal. Gain O

| 1.000000 CH2 flﬂ
! 4

(5) The channel detection

Channel Alarm

Description Address Monitor Initial 1=
» | CHO Physical Range Detect g [ Enshle CHO Pl
CHI Fhysical Range Detect O [ Enable CHO Pl
('H2 Fhysical Range Dietect O [ Enable CHO Pl
(CH3 Physical Range Detect O [ Enable CHO Pl
(’H4 Physical Range Detect O [ Ensble CHO Pk
(CH3 Physical Fange Detect O [ Engble CHO Pk
(CHE Physical Fange Dietect N [ Enshle CHOPL
CH7 Physical Fange Ditect N [ Enshle CHO Pk
CHO Detect is Alavra or warning Il [wf &larm CHO Pk
CHI Detect iz &laven or warring O [wf &larm CHO Pk
CH2 Detect iz &laven or warring O

o &larm CHO Pl +
1 | >

6-27



AH500 Module Manual

(6) Enabling the interrupts

Interrupt Enahle

Description A ddress Monitor Initial
» i CHO Interrupt of Crver Physical Range g ] Enable CHO Interry
CHI Interrupt of Crrer Phirsical Bange | [] Enahle CHO Intern:
CH2 Interrupt of Orhrer Phirsical Range | [] Enahle CHO Intern:
CH3 Interrupt of Crrer Phirsical Bange | [] Enahle CHO Intern:
CH4 Interrupt of Crrer Phirsical Bange | [] Enahle CHO Intern:
CHS Interrupt of Crrer Phirsical Bange | [] Enahle CHO Intern:
CH6 Interrupt of Crrer Phirsical Range | [] Enahle CHO Intern:
CHT Interrupt of Crrer Phirsical Range | [] Enahle CHO Intern:
N o
(7) The interrupt numbers
Description Address Monitor Initial
» : Interrupt nurher that CHO input walue Out of Physical Rang . 4n Interrupt ng
Interrupt rurmber that CH1 input walue Onit of Phyrsical Rang g 40 Interrupt
Interrupt rutmber that CH2 input walue Onit of Physical Rang i 40 Interrupt ne
Interrupt rurmber that CHS inpout walue Ohit of Physical Rang i 40 Interrupt n
Interrupt rourdber that CH4 input value Out of Phiysical Rang g 40 Interrupt o
Interrupt rurmber that CHS input walue Onit of Phyrsical Rang g 40 Interrupt
Interrupt rutnber that CHé input walue Onit of Physical Rang i 40 Interrupt ne
Interrupt rormber that CHT inpaut walue Onit of Physical Rang .4 40 Interrupt n
' o
(8) Setting the warning LED indicator
Warming LED
Description Address Monitor Initial
v Warn of CHO It walue Crut of Pharsical Bange g [ flashing Warn of CH
Warmn of CHI Inpt walue Ot of Phiysical Range Il [ flashing Wamm of CH
Warmn of CH2 Input value Ot of Phiysical Range Il [ flashing Wamm of CH
Warmn of CH3 Input value Ot of Phiysical Range Il [ flashing Wamm of CH
Warn of CH4 Input value Ot of Phiysical Range Il [ flashing Wamm of CH
Warmn of CH3 Inpnt value Ot of Phiysical Range Il [ flashing Wamm of CH
Warmn of CHE Inpnt value Ot of Phiysical Range Il [ flashing Wamm of CH
Warmn of CHT Inpnt value Ot of Phiysical Range Il [ flashing Wamm of CH
‘ o

Description

Bit O~hit 7: CHO~CH7 (Warning LED indicator)
(ON: Flash; OFF: Not flash)
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(9) The error codes

Deseription Address Monitor

Initial

b i Corversion Flags(Fead only) w [

Cotrversion

2

Description

Bit 15: The external voltage is abnormal.

Bit O~bit 7: The signals received by CHO~CH7 exceed the range of inputs
which can be received by the hardware.

(10) Performing/Not performing the PID algorithm

PID Run/Stop

Description Address Monitor Initial =

» {CHO PID Ram/Stop Bin O R CHOFL
CH1 PID Funftop O O Fam CHO PIi
CH2 PID Fanftop ] ] P CHOFII
CH3 PID Fanf5top ] ] R CHOFII
CH4 PID FanfStop Il ] Fam CHOFII
CH5 PID FanfStop O O Fam CHOFII
CHé PID BuniStop n ] Fm CHOFIL
CHT PID Fanf5top ] ] Fom CHOFII
CHO PID MAN Il [ Manmal CHOFII
CH1 PID MAN n [ Manual CHO FII
CH2 FID MAN n [ Manual CHOFIL

1| r

(11) The automatic tuning
Description Address Monitor Initial

» | CHOFID &utoTume Nin| [ Enshle CHOPID &
CHI FID AutoTuane ] ] Enahle CHOFID &
CH2 PID AutoTune O [] Enshle CHOFID &
CH3 FID AutoTuane ] ] Enable CHOFID &
CH4PID AutoTune Il [] Enshle CHOFPID &
CH5 FID AutoTuane ] ] Enable CHOFID &
CH6G FID AutoTuane ] ] Enshle CHOFID &
CHTFID AutoTuane O [] Enshle CHOFID &

‘ o
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(12) Refreshing the manual output values automatically

PID Mout Setting

Description Address Monitor Initial
» | CHO PID Iout Auto ' ] Ensble CHOPID I
CH1 PID Mout&uta | [] Enshle CHO PID Iv
CH2 PID Mout&uto | ] Enable CHO PID Iv
CH3 PID Mout&uto | ] Enshle CHO FID Iv
CH4 PID Iout&uto 1 [] Enshle CHOPID Iv
CHS PID Mout&uta | [] Enshle CHO PID Iv
CHa PID Mout&uto | ] Enable CHO PID Iv
CH7 PID Wout&uto | ] Enshle CHO FID Iv
< i

(13) The heating/cooling mode

PID heater/cooler

Description Address Monitor Initial
» | CHO PID HeateriCooler g [ Cooler CHOFIDH
CH1 PID HeateriCooler O O Cooler CHOPID H
CH2 FID HeateriCooler 1 [ Coaler CHOPID H
CH3 FID HeateriCooler 1 [ Coaler CHOPID H
CH4 FID HeateriCooler 1 [ Cooler CHOPID H
CHS5 PID HeateriCooler O O Cooler CHOPID H
CHf FID HeateriCooler 1 [ Coaler CHOPID H
CH7 FID HeateriCooler 1 [ Coaler CHOPID H
< o
(14) The target values
Description Address Monitor Initial
» [CHDO SV O 0.000000 CHOSW
CH1 5% . O 0.000000 CHLSV
CH2 5% . O 0.000000 CH2SV
CH3 5V . O 0.000000 CH3SV
CH4 5% . O 0.000000 CH45V
CHS5 S . O 0.000000 CHISV
CHé S¥ . O 0.000000 CHE SV
CH7 5%V O 0.000000 CHYSV
‘ s
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(15) The sampling time

PID Cycle

Description Address Monitor Initial
b claCirt .0 ti CHA Cyels:
CHI Cele .0 i CHI Cycle
CH2 Cele WO i CH2 Cycle
CH3 Coele O 0 CH3 Cyele
CHA Cyele O 0 CHA Cyele
CHS Cyele . O 10 CHS Cyele
CHE Cycle . g 10 CHS Cycle
CHI Cyele .0 10 CHT Cycle
: ol
(16) The proportional gains
Description Address Monitor Initial
b claicy .. O 0.000000 CHOKp
CHI Kp .0 0.000000 CHI Kp
CHIKp .0 0.000000 CH2Kp
CHIKp .0 0.000000 CH3Kp
CHaKp .0 0.000000 CH4Kp
CHOEp . O 0000000 CH5 Kp
CHGKp . O 0000000 CHE Kp
CHIKp . 0000000 CH7Kp
4| S
(17) The integral gains
PID Ki
Description Address Monitor Initial
4 G . O 0.000000 CHO Ki
CHLEL . O 0.000000 CH1 Ki
cHik . O 0.000000 CH2 Ki
CHIK . O 0.000000 CH32 Ki
CHak . O 0.000000 CH4 Ki
CHI K . O 0.000000 CH5 Ki
cHE A . O {0.000000 CHé Ki
cHTIA O 0.000000 CH7 Ki
: o
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(18) The derivative gains

PID Ed

Description Address Monitor Initial

 (CHOE .| 0.000000 CHOKd
CHIRd .| 0.000000 CHI1 Kd
CH2KA o 0000000 CH2Kd
CHIKA . O 0.000000 CH3 K4
CHAKd . O 0.000000 CH4 K4
CHyKd . O 0.000000 CH3 K4
CHEKd . O 0.000000 CHé Kd
CHTKd . 0.000000 CHTKA

4| N

(19) The range within which the error values are count as 0

PID ERR_DBW

Description Address Monitor Initial

» :CHOERR_DEW O 0.000000 CHOERE. |
CHI ERR_DBW O 0000000 CH1 ERR. ]
CH2 ERR_DBW N 0.000000 CH2 ERE ]
CH3 ERR, DBW N 0000000 CH3 ERE ]
CH4 ERR,_DBW N 0000000 CH4ERE ]
CH5 ERR_DBW O 0000000 CH5 ERR.]
CH6 ERR_DBW N 0.000000 CHE ERE_]
CH7 ERR, DBW O 0000000 CHTERE._]

‘ ol

(20) The manual output values

PID MOUT

Deseription Address Monitor Initial
» CHOMOUT - 0.000000 CHO Iow
CH1 MOUT i 0000000 CH1 MO
CH2 MOUT i 0000000 CHz2 MOt
CH3 MOUT . 0000000 CH3 MO
CH4RMOUT i 0000000 CH4 MO
CH3 MOUT i 0000000 CHS MO
CHE MOUT i 0.000000 CHe MO
CH7MOUT g 0000000 CH7 WOU
! i
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(21) The maximum output values

PID MV _MAX

Description Address Monitor Initial
» (CHO MY MAX O 0.000000 CHO MV _E
CHI WV _MAE . O 0.000000 CHL MV b
CH2 WV _MAH O 0.000000 CH2 MV _b
CH3 WY _MAH . O 0.000000 CH3 MV _b
CHA MY _MAH . O 0.000000 CHA MV b
CHS WV _MAE . O 0.000000 CHS MV _b
CHE WV _MAE . O 0.000000 CHE MV _b
CH? WV _MAE .0 0.000000 CHT MV _b
J ol
(22) The minimum output values
PID MV _MIN
Description Address Monitor Initial
» {CHO MYV_WMIN O 0.000000 CHO MV _E
CHL MV _MIN . O 0000000 CHL MV D
CH2 MY _MIN . O 0.000000 CH2 MV_I
CH3 WV _MIN . O 0.000000 CHIMV D
CHA MV _WIN . O 0.000000 CHARV D
CHS MV _WIN . O 0.000000 CHS MV _D
CH6 MV _WIN . O 0.000000 CHE MV _D
CH7 MV _WIN .0 0.000000 CH7 MV _D
‘ ol
(23) Reading the output values
PID MVi{Read only)
Desecription Address Monitor Initial
¥ CHO LIV(Read only) 1O 0.000000 CHO MV(E
CHI MV(Read only) ..O 0.000000 CHL MV(R
CH2 M¥(Read only) . O 0.000000 CH2MV(R
CH3 MV(Fead only) min| 0.000000 CH3 MW(R
CH4 MV(Read only) . O 0.000000 CHAMV(R
CHS MV(Read only) Hin 0.000000 CHS MWV(R
CH6 MV(Read only) . O 0.000000 CH6 MV(R
CH7 MV{Read only) .0 0.000000 CH7MV(R
‘ ol
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(24) The accumulated integral values

Description Address Monitor Initial
¥ {CHO I MViFead only) O 0.000000 CHOI_WIW
CH1 1_WViRead only) min| 0.000000 CHL LMW
CH2 1_WV{Read only) min| 0.000000 CH2 MW
CH3 I_MV{Read only) min| 0.000000 CH3 MW
CH41_MViRead only) . 0.000000 CH4L_MW
CHS T_WV{Read only) N 0.000000 CHS I_ MW
CHE I_WV{Read only) min| 0.000000 CHE I_ MW
CH7 1_WV{Read only) . 0.000000 CH7 I_MW
‘ ol
6.5 Troubleshooting
6.5.1 Error Codes
ERROR
cE;Lrgé Type Description ﬁ]léil\lcgi? ' L'ED
indicator
16#A600 | Alarm Hardware failure OFF ON
16#A601 | Alarm The external voltage is abnormal. OFF ON
Internal error
16#A602 | Alarm The CJC is abnormal. OFF ON
16#A603 | Alarm | |meraleror OFF ON
The factory correction is abnormal.
The signal received by channel 0 exceeds the
16#A400 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 1 exceeds the
16#A401 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 2 exceeds the
16#A402 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 3 exceeds the
16#A403 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 4 exceeds the
16#A404 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 5 exceeds the
16#A405 | Alarm range of inputs which can be received by the OFF ON
hardware.
The signal received by channel 6 exceeds the
16#A406 | Alarm range of inputs which can be received by the OFF ON
hardware.
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Error
Code

Type

Description

RUN LED
indicator

ERROR
LED
indicator

16#A407

Alarm

The signal received by channel 7 exceeds the
range of inputs which can be received by the
hardware.

OFF

ON

16#A000

Warning

The signal received by channel O exceeds the
range of inputs which can be received by the
hardware.

ON

Blink

16#A001

Warning

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

ON

Blink

16#A002

Warning

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

ON

Blink

16#A003

Warning

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

ON

Blink

16#A004

Warning

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

ON

Blink

16#A005

Warning

The signal received by channel 5 exceeds the
range of inputs which can be received by the
hardware.

ON

Blink

16#A006

Warning

The signal received by channel 6 exceeds the
range of inputs which can be received by the
hardware.

ON

Blink

16#A007

Warning

The signal received by channel 7 exceeds the
range of inputs which can be received by the
hardware.

ON

Blink

16#A800

Warning

The signal received by channel 0 exceeds the
range of inputs which can be received by the
hardware.

ON

OFF

16#A801

Warning

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

ON

OFF

16#A802

Warning

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

ON

OFF

16#A803

Warning

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

ON

OFF

16#A804

Warning

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

ON

OFF

16#A805

Warning

The signal received by channel 5 exceeds the
range of inputs which can be received by the
hardware.

ON

OFF

16#A806

Warning

The signal received by channel 6 exceeds the
range of inputs which can be received by the
hardware.

ON

OFF

16#A807

Warning

The signal received by channel 7 exceeds the
range of inputs which can be received by the
hardware.

ON

OFF
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6.5.2 Troubleshooting Procedure

Description

Procedure

Hardware failure

Return the module to the factory for repair.

The external voltage is abnormal.

Check whether the external 24 V power supply
to the module is normal.

Internal error
The CJC is abnormal.

Please contact the factory.

Internal error
The factory correction is abnormal.

Please contact the factory.

The signal received by channel O exceeds the
range of inputs which can be received by the
hardware.

Check the signal received by channel 0.

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.

The signal received by channel 5 exceeds the
range of inputs which can be received by the
hardware.

Check the signal received by channel 5.

The signal received by channel 6 exceeds the
range of inputs which can be received by the
hardware.

Check the signal received by channel 6.

The signal received by channel 7 exceeds the
range of inputs which can be received by the
hardware.

Check the signal received by channel 7.
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7.1 Introduction

An AH500 series high-speed counter module has several bidirectional high-speed counters. It can

update the number of input pulses instantly. It can also cyclically update, prescale, and average the

number of sampled pulses. If the number of sampled pulses is monitored, an alarm can be

generated. The number of sampled pulses is added to the number of accumulated pulses. Users

can detect whether the number of accumulated pulses overflows, and compares the number of

accumulated pulses with a value.

® AHO2HC-5A: There are two bidirectional high-speed counters. Only channel 0 and channel 1
are supported. Channel 2 and channel 3 are not supported.

® AHO4HC-5A: There are four bidirectional high-speed counters. Channel O~channel 3 are
supported.

7.1.1 Characteristics

| Pulse input |

Fulse formats which
can be accepted (1)

|

( Mumber of input pulses
- I - The nurmber of input
|F'resca||ng the number of input pulses (2)| pulses is updated. he number of

|A\reraging the number of sampled pulses (3)|

1
Murnber of accumulated pulses (5)| @umber of input pulses (a) :
1
1

{Alarm outpuot (?):',- @terﬂnw detection (@"; The comparison

<A\ _condition is et (3)/

1. Pulse formats which can be accepted

Single pulse, double pulse, one time the frequency of A/B-phase inputs, and four times the

frequency of A/B-phase inputs

Prescaling the number of input pulses

After the number of input pulses is multiply by a certain value, it will become a value which has a

specific significance.

3. Averaging the number of sampled pulses
The number of sampled pulses is divided by the number of cycles set by users.

4. Number of sampled pulses
The number of pulses sampled during the cycle can be prescaled. If the number of input pulses
is not even every time, it can be averaged. The number of sampled pulses is in the range of
-200000 to 200000.

5. Number of accumulated pulses
The number of pulses sampled during every cycle is accumulated. The number of accumulated
pulses is in the range of -999999999 to 999999999. The number of pulses sampled during
every cycle can be accumulated linearly or circularly.

6. Number of input pulses

The number of input pulses is updated every 10 milliseconds. The number of input pulses is in

the range of -2147483648 to 2147483647.

Alarm output

Users can set an upper-upper limit value, an upper-lower limit value, a lower-upper limit value,

and a lower-lower limit value. If the number of sampled pulses is larger than the upper-upper

N

N
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limit value set, or less than the lower-lower limit value set, an alarm will be generated.
8. Detecting the number of accumulated pulses overflows
If linear accumulation is used, users can detect whether the number of accumulated pulses
overflows. If the number of accumulated pulses overflows, the overflow flag will be turned ON.
9. Comparing the number of accumulated pulses with a value
If the number of accumulated pulses is larger than or equal to the comparison value set, the
comparison flag will be turned ON.
10. Resetting a counter
A counter can be reset by means of software or an external trigger.
The number of sampled pulses, the number of accumulated pulses, and the number of input
pulses can be reset at any time.

7.2 Specifications

7.2.1 Dimensions of AHO2HC-5A
35 103

02HC
s
ERROR

>

1
PORT
=

EXTENSIDN

—

|

110

OOOOQOOOO

0000 OO0

000000000

L
i
o 7

Unit: mm
7.2.2 Specifications for AHO2HC-5A
Item Specifications
Number of channels 2 channels
Input ' Channel 0: X0.8+, X0.8-, X0.9+, and X0.9-
(differential | &\ - el 1: X0.10+, X0.10-, X0.11+, and X0.11-
signal)
Pulse/Direction (one phase and one input)
. Counting up/Counting down (one phase and two inputs)
Input signal One time the fre f A/B-ph inputs (t h d
Pulse format . guency o phase inputs (two phases an
two inputs)
Four times the frequency of A/B-phase inputs (two phases and
two inputs)
Signal level | 5~24 V DC
Maximum
frequency of | The maximum frequency is 200 kHz.
counting
The number of sampled pulses is in the range of -200000 to
Specifications 200000.
Range The number of accumulated pulses is in the range of
-999999999 to 999999999.
The number of input pulses is in the range of -2147483648 to
2147483648.
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Item Specifications
Tvoe General count
yp Circular count

";Pf‘f‘t sy | CHO: X0.0+ and X0.0-

(si;n‘:lrl‘;" 1l cH1: X0.1+ and X0.1-
RESETinput oo nallevel = 5~24 V DC

Maximum 15 mA

current

Channel 0: The high-speed pulse output Y0.8 is a transistor

Outout tvpe whose collector is an open collector.
c . puttyp Channel 1: The high-speed pulse output Y0.9 is a transistor
o otmptarlson whose collector is an open collector.

utpu Signal level | 24V DC
Maximum 15 mA
current
7.2.3 Dimensions of AHO4HC-5A
35 103
| | |
04HC b mm
RUN A
ERROR D
=] %E — )
o o EE 1 R
110
o @)
i :
el
Unit: mm
7.2.4 Specifications for AHO4HC-5A
Item Specifications

A connector made with great precision is used. It has to be

Connector .
connected to an external terminal module.

Number of channels 4 channels

Channel 0: X0.8+, X0.8-, X0.9+, and X0.9-

Channel 1: X0.10+, X0.10-, X0.11+, and X0.11-
Channel 2: X0.12+, X0.12-, X0.13+, and X0.13-
Channel 3: X0.14+, X0.14-, X0.15+, and X0.15-

Input
(differential
signal)

Pulse/Direction (one phase and one input)

Input signal Counting up/Counting up (one phase and two inputs)

One time the frequency of A/B-phase inputs (two phases and
two inputs)

Four times the frequency of A/B-phase inputs (two phases and
two inputs)

Pulse format

Signal level | 5~24 V DC
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Item Specifications
Maximum
frequency of | The maximum frequency is 200 kHz.
counting
The number of sampled pulses is in the range of -200000 to
200000.
Specifications Range The number of accumulated pulses is in the range of
-999999999 to 999999999.
The number of input pulses is in the range of -2147483648 to
2147483648.
Type Lipear count
Circular count
Anat CHO: X0.0+ and X0.0-
(differential CH1: X0.1+ and X0.1-
signal) CH2: X0.2+ and X0.2-
RESET input CH3: X0.3+ and X0.3-
Signal level | 5~24 V DC
Maximum 15 mA
current
Channel 0: The high-speed pulse output Y0.8 is a transistor
whose collector is an open collector.
Channel 1: The high-speed pulse output Y0.9 is a transistor
Output type whose collector is an open collector.
Channel 2: The high-speed pulse output Y0.10 is a transistor
Comparison whose collector is an open collector.
output Channel 3: The high-speed pulse output Y0.11 is a transistor
whose collector is an open collector.
Signal level | 24V DC
Maximum 15 mA
current

7.2.5 Functions of AHO2HC-5A/AHO4HC-5A

Function

Description

Enabling/Disabling a count

1.
2.

Users can enable or disable a channel.
If unnecessary channels are disabled, the internal
operation will become more efficient.

Linear count

The number of accumulated pulses is in the range of
-999999999 to 999999999. If the number of accumulated
pulses is not within the range, the overflow flag will be
turned ON.

Accumulation | Circular The number of accumulated pulses is in the range of
counter count -999999999 to 0, or in the range of 0 to 999999999.
If the number of accumulated pulses meets the comparison
C . condition set, the comparison flag will be turned ON, and a
omparison | _. : ;
signal will be output. Users can reset the comparison
condition.
Setting a Users can change the cycle of updating the number of
g sampled pulses or the cycle of updating the number of
cycle
accumulated pulses.
Sampling Averaging The number of sampled pulses is divided by the number of
counter the number | cycles set by users.
of sampled
pulses
Prescaling The number of input pulses is multiplied by a scale.
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Function Description

the number

of input

pulses
If the number of sampled pulses is larger than the
upper-upper limit value set, or less than the lower-lower limit

Alarm value set, an alarm will be generated. If the number of
sampled pulses is between the upper-lower limit value set
and the lower-upper limit value set, the alarm will stop.

Resetting a counter The number of pulses received by a channel is reset.

7.2.6 Profile of AHO2HC-5A

=y
O - = i B <@
& g +—Q@
= By
= 28
[= ] xos 1= 5 H —
(= xoe ;%
% X0.9+ i:l
" | —
(e Jix0.10 <€ :%
% X0.11 Z:I . Ly
- - ]| I—
= = e
ol = I
ﬁ Y0.9 ::I
T"n c1 ]| —
Ll
Number Name Description
1 Model name Model name of the module
RUN LED indicator Op?ratlng status gf the rpodule
2 (green) ON: The module is running.
OFF: The module stops running.
3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
4 USB port Providing the mini USB communication interface
5 Terminals Input/Output terminals
Arrangement of the
6 input/output Arrangement of the terminals
terminals
7 Extension port Updating the firmware
8 Label Nameplate
9 Set screw Fixing the module
10 Connector Connecting the module and a backplane
11 Projection Fixing the module
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7.2.7 Profile of AHO4HC-5A

: —» 04HC
é—» RUN A hmmm
I +—®
5. D
— SE
i (] S
& o
O—
O
[ D
Number Name Description
1 Model name Model name of the module
- Operating status of the module
2 RUN LED indicator ON: The module is running.

(green)

OFF: The module stops running.

3 ERROR LED Error status of the module
indicator (red) Blink: The module is abnormal.
4 USB port Providing the mini USB communication interface
5 Connector Connecting the module and an I/O extension cable
6 Extension port Updating the firmware
7 Label Nameplate
8 Set screw Fixing the module
9 Connector Connecting the module and a backplane
10 Projection Fixing the module

7.2.8 Arrangement of Input/Output Terminals
® AHO2HC-5A

X0.8+
X0.8-
X0.9+

X0.9-
X0.10+

X0.10-
X0.11+

X0.11-

X0.0+
X0.0-

X0.1+

X0.1-

Y0.8
co

Y0.9
C1

SRNRRRR0N|FRREREREY

Function Function
Terminal Terminal
Count Count
X0.8+ CntAO+ X0.0+ Rst0+
X0.8- CntAO- X0.0- RstO-
X0.9+ CntBO+ X0.1+ Rst1+
X0.9- CntB0- X0.1- Rst1-
X0.10+ CntA1+ Y0.8 Out0
X0.10- CntA1- Co COMO
X0.11+ CntB1+ Y0.9 Out1
X0.11- CntB1- C1 COM1
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® AHO4HC-5A

Pin Termina Function Pin | Terminal GRelion
Count Count
1 C3 COM3 | 2 | Y0.11 Out3
3 C2 COM2 | 4 | Y0.10 Out2
5 Cf1 CcCOoM1 6 Y09 Out1
TN 7 Co COMO | 8 @ Y0.38 Out0
1 :‘:\\ 19 N 1 1\19 9 10
o RIS 11 12
0 pF . 2
<o R 13 X0.3-  Rst3- | 14 | X03+ | Rst3+
<o > ||, °%7|—> | 15| X0.15- | CntB3- | 16 | X0.15+ | CntB3+
2o L 17 | X0.14- | CntA3- | 18 | X0.14+ | CntA3+
: 1 19 | X0.2- Rst2- | 20 | X0.2+ Rst2+
i 18" 3% 21 | X0.13- | CntB2- |22 | X0.13+ | CntB2+
18 g‘; 36 — 23 | X0.12- | CntA2- | 24 | X0.12+ | CntA2+
—| *J" 25 | X0.1- | Rstl- | 26 | X0.1+ | Rst1+
27 | X0.11- | CntB1- | 28 | X0.11+ | CntB1+
29 | X0.10- | CntA1- | 30 | X0.10+ | CntA1+
31 | X0.0- Rst0- | 32 | X0.0+ Rst0+
33 | X0.9- | CntBO- |34 X0.9+ | CntBO+
35| X0.8- | CntAO- |36  X0.8+ | CntA0O+
7.2.9 External Wiring
1. APNP encoder is used.
PNP encoder 04HC-5A high-speed counter module
A phase ouT Shielfef C_able” ____________
o —RBH T« %ﬂ}}
Iy
L
< H co |
B/\phase ouT Shiel_de_dc_able*1
X0.9+ T 3
) X0.9- ¥ 3
. %@%%
COM
Shielded cable*1 disable E}
6 €00 — T
Start -t
+24V oV oV +24V

L

External power supply
5V, 12V,24VDC

L]

External power supply
5~24VDC
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2. An NPN encoder is used.

NPN encoder 04HC-5A high-speed counter module

X0.8+ 4‘:'3]'3" —@.8 |—i:l—
T | K:; %P
{ co |7

Shielded cable*1

Aphase ouT

Bphase |oyt Shielde_d_cglzleﬂ

COM

Shielded cable*1 disable

X0.0 1 o
QCQO xo'ot i% = l
Start -0
+24V oV oV +24V

External powersupply External power supply
5V,12V,24VDC 5~24VDC

7.3 HWCONFIG in ISPSoft

AHO04HC-5A is taken for instance. If the AH500 series high-speed counter module that users use is
AHO2HC-5A, it is operated in the same way as AHO4HC-5A is operated.

7.3.1 Checking the Firmware Version of a Module

Users can check the firmware version of a module through HWCONFIG in ISPSoft.
(1) Start ISPSoft, and then double-click HWCONFIG in the project management area.

a WWCONFIG
- E Pm]ect [C ".ng:ram Fﬂss‘\DELTﬂ

T LHCPUSI0-EN (Untitled1)
B Motion Module
(@) Tasks
EP (lobal Symbols
B Programs
g5 Function Elocks
W aer Defined Librany
[ Device Monitor Table
+-- T8 AFIz
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(2) The HWCONFIG window is shown below.

«& Dntifled1 - ARCONFIG

: Fil: Edit Option Help
= F OOR

Product List

- Extengion Rack

|- Digital 110 Module 1
|- &nalog IO Module

|-~ Temperature Wodule
+
+

Mlotion Control IModule
Hetwork Iodule

Specification

Information: FRack 1

Blot Ho. Label | Firmware Ve..| Descrption |Input Dewvice .| Output Devic... Comment
AHPE03-52)- AH Powet Sup) | Mone Hone

- AHCPUS30|1.00 Basic CPU mod|None Hone

1]

1

2

3

4

5

f

¥

Offline AHCPU, [USE: COMI1Z]

(3) After users click I/0 Scan on the Option menu, the modules installed on the present backplane
will be scanned.

(4) The scan result is shown below. AHO4HC-5A is installed in the second slot on the main
backplane.
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(5) Click Online Mode on the toolbar.

L1

(6) After the users right-click the module AHO4HC-5A, a context menu will appear.

(7) After the users click Module Information on the context menu, the Module Information
window will appear. The firmware version in the red frame in the window below is the firmware
version of the module AHO4HC-5A.

Module Information §|
M odule Mate: AHDAHC- 54
Descriptio: High speed counter E
thodule, 4 chattels E
I Fitfroarate wersion: 1.02.00
Hardware version: 1.00.00
Seral Mo PBREEEERRRERRRERE
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7.4 Initial Setting

Users can set the parameters in a module through ISPSoft. After the parameters are set, they can
be downloaded to the module. The steps of setting the parameters in the module AH04HC-5A are
as follows.

(1) Start ISPSoft, and then double-click HWCONFIG in the project management area.

o e WWCONFLE
= E Project [C\Program Files\DELTA

TTamd D
HWCONFIG
tr

T AHCPUS30-EN (Untitled 1)
M totion Module
(&) Tasks
EP Global Symbols
B Frograms
g5 Function Elocks
W~ User Defined Library
i Device Monditor Table
+-- T APz

(2) Click I/0 Scan on the Option menu in the HWCONFIG window.

L]

(3) Double-click the module AHO4HC-5A.

&5 Untifled] - HRCONFIG

Fil= Edit Option Help
®mYBneg s aaoR

Praduct List

+ Extension Rack ofjos
Digital [0 Moduls 1 | 48s | vo o [ 13
AN
Analog 110 Moadule 'aﬂ o 2 [

ey
e

+- Temperature Morhile

+|- Ilotion Control Module
+ - Network Module

Specification

Information: Rack 1

Slot N Lahel Finowars V| Descrption | Input Dewic. . | Output Dewi Comment
E AHPS05-54 E AH Power Sug | Hons Mone

i AHCPUSIEN  [100 Basic CFU ma | Hone Mone

0

1 AHI4HC-54 100 High speed oo D0~ D27 | D38~ D3l

2

3 AHLEANOIP-34 |- 16 2DO, FNF | V0.0~ V015

Offline AHCFU, [USE: COMI12]
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(4) Set the parameters.

Parameter Setling

- AHMHC-54
CHO-3 Input Pulse type
CHO-3 Input filter
CHO-3 Count cyele times
CHO-3 Parameter seting
CHO-3 Fre-scale Unit magnific
CHO-3 Pre-scale seting valos
CHO-3 Numaber of Moverment
CHO-3 Uppex/Upper limite val
CHO-3 Upper/Lower limite val
CHO-3 LowerUpper limite val
CHO-3 LowerLower limite val
CHO-3 Comnparison value setth
CHO-3 Numaber of Intropt sett

CHD-.3 Tnput Pulse iype

Description

Address

Monitor

Setting Value

» :CHO Input Pulse type setting

D

= CHO Inpout

CHI Input Pulse type setting
CH2 Input Pulse type setting
CH3 Input Pulse type setting

Ooood

D
D
D

+ CHI Input
+  CHZ Inpt
- CH3 Input

Defanlt

(5) After the setting of the parameters is complete, users can click Download on the toolbar to

download the parameters to the module.

7.5 Updating Parameters

If users click Upload on the toolbar in the HWCONFIG window, the parameters in the modules will
be uploaded. After the users modify the parameters uploaded, they can download the parameters to

the modules.
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7.6 Monitoring Parameters

(1) Registers are assigned to the modules by means of ISPSoft.

= Untitled] - HRCONFIG
© File Edit Option Help
: b QEE g F BOR

Froduct List

AHIZAMION-SE [a]
AH324M10H-5C 1
AHA4AMI0N-5C
AH164M30N-54 D
AH164ND1R54
AHI164ND1T-54
AHI6ANO1P-54 <
AHI2AN02T-54
AH324N02T-5B
AH32EN02T-5C
Specification

12t0 24VDC, 054, 16
outputs, PHP, terminal block

Information: Fack 1

¥

Slot Mo, Label Fitmmwrare V.. | Descrption | Input Dewvic... | Output Devi.. Comment
- AHPE05-54 - AH Power Sug None Hone
- AHCPUS30-EH 1.00 Basic CPU mo |None Hone
0
1 AHO4HC-54 1.00 High speed co|D0 ~ D27 D22 ~ D31
2
3 AHIGANDIP-54 |- 16 x DO, PNP 1 ¥0.0~%0.15
Offline AHCFU, [USE: COMI1Z]

AHO4HC-5A has four channels, and uses thirty-two registers in a CPU module. The CPU
module reads the values in twenty-eight registers periodically. The commands that the CPU
module sends to AHO4HC-5A are stored in the remaining four registers. Twenty-eight input data
registers are assigned to AHO4HC-5A by means of ISPSoft. In the figure above, DO~D27 are
assigned to AHO4HC-5A by means of ISPSoft. The twenty-eight registers assigned to

AHO4HC-5A can be changed manually.

After users double-click AHO4HC-5A in the HWCONFIG window, they can click the Normal
Exchange Area tab in the Parameter Setting window.

The relation between D0O~D27 and the four channels that AHO4HC-5A has is shown below. The
values in the twenty-eight registers are updated every millisecond.
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Input devices
MDS Information | Normal Exchange irea |

Description Address j
CH2 &ccuralating count walue data Diesice D17 ~D1E
CH2 Inpart pulse value data Device D19 ~ D30
CH3 Operation Status Desice D21
CH3 Saraplivg pulse naraber data Desvice D22 ~ D33
CH3 &ccuralating count walue data Diesice D24 ~ D35
CH3 Inpart pulse value data Device D26 ~ DT
CHO Operation Setting Dievice D2E
CH1 Operation Setting Dievice D29
CH2 Operation Setting Dievice D30
CH3 Operation Setting Dievice D31 —
Register| CHO Register| CH1 Register| CH2 Register| CH3 Parameter
DO | #19 D7 | #47 | D4 | #75 D21 | #103 Oporalingstateota

Number of sampled
pulses (Low word)
Number of sampled
pulses (high word)
Number of

D3 #22 D10 #50 D17 #78 D24 #106 |accumulated pulses
(Low word)

Number of

D4 #23 D11 #51 D18 #79 D25 #107 |accumulated pulses
(High word)

D5 | #4 D12 | #52 D19 | #80 D26 | #10s humperofinputpulses
(Low word)

D6 | #25 D13 | #53 | D20 | #81 D27 | #10g9 \Numberofinputpulses
(High word)

D1 #20 D8 #48 D15 #76 D22 #104

D2 #21 D9 #49 D16 #r1 D23 #105

Users can monitor the operation of AHO4HC-5A by means of a monitoring table. In the figure
below, the parameters corresponding to DO~D27 are monitored.

Output devices
Register, CHO Register| CH1 |Registerl CH2 Register] CH3 Parameter
D28 | #0 = D29 | #28 @ D30 | #56 = D31 | #84 gﬁ’frat"’” of a counter
*1: CRO, CR28, CR56, and CR84 can only be used as normal exchange registers. They can not
be set by means of the instruction TO.
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* Tntitled] - Delta ISPSoft - [Monitor Table] E”E|E‘

n¥ File View PLC  Tools Window Help - F X -
& @ 00 FEE=nee B
I«
[Project x| Object | Identifiers | Device Name | Status | DataType | Vatue(l6.. Value (32 Float Raddix Camment B
i'i NWCONFIG ~ o 0 0 0 Bigned Decim »
=% Project [C:Program FilestDEL Dl 0 0 0 Signed Decim v
€% Device Comment & Usee 02 0 0 0 Signed Decim ¥
& HWCONFIG - -
B CARD Utlity L3 0 0 1} Signed Decim »
h AHCPUSI0-EN (Untitle D 0 0 i} Signed Decim ¥
B Motion Module D3 I I 1] Signed Decim ¥
* Tasks D6 0 0 0 Signed Deciru v
£ Flobal Bymbols
- P o7 0 0 1} Signed Decim
[§3 Progh [PRG,LD] D2 0 0 1] Signed Decim v
[68 Progl [FRG,LD] D9 n n i Signed Decim ¥
[E3] ProgZ [PRG,LD] D1o o o o Signed Decim
[i8 Frog? [FRG,LD] - -
[68 Progh [PRG,LD] Dit 1t 1t 1] Signed Decim ¥
§~ Function Blacks W] [ [ i Signed Dacim *
B User Defined Library D13 0 0 0 Signed Decim ¥
=)@ Device Monitor Table Dl4 0 0 0 Signed Decim ¥
B Momitor Table - -
- T AFls D15 0 0 1} Signed Decim v
+ Loop Control D16 0 0 0 Signed Decim »
+ Tramzmission Comy D17 [ [ i Figned Dacim +
* Fonr Arithnetic Of DIg 0 0 0 Signed Decim ¥
+ Data Conversion
+ Diata Transfer '
+ Handy Instooctions
+ Lagiral Operation Dzl [ [ 0 Signed Decim »
. = ‘ Rotatinn and D“:L L2 D2 0 0 0 Signed Deciru v
= = D3 n n i Signed Decim » [
Project D24 Signed Decim * K4
Insert  Metwork: Gean Time: 0.700 ms H262128 Steps STOP AHCPU, [USE: CORM12] AHCPUS30-EN

(2) Using the instruction FROM
Please refer to AH500 Programming Manual for more information. Users can read parameters
in AHO4HC-5A by means of the instruction FROM. The parameters read are stored in the data
registers specified. If the users add the data registers to the monitoring table in ISPSoft, they
can monitor the parameters when the program is executed.

7.7 Parameter Table

CHO CH1 CH2 CH3 Attribute| Register name Df;ﬁ;gt Remark

16#0000 | Bit 0~bit 6

Operation of a

#0 | #28 | #56 | #84 R/W "
counter (*1)

#1 #29 | #57 | #85 R/W Input pulse type 0 0~3
Frequency of an 0 (The setting of the

#2 #2 #2 #2 R/W in L?t uIsZ) 0 frequency of an input pulse
putp is disabled.), or 4~19
Cycle of reading

#3 | #31 | #59 | #87 R/W the number of 10 1~1000 (Unit: ms)
pulses

#4 | #32 | #60 | #88 R | counting 0 |Bit 0~bit 10
parameters

#5 | #33 | #61  #89 | Rw | Solectinga 0 0-4
prescale function

#6 | #34 | #62  #90 R | Setingaprescale | 5 g 35767

value
#7 | #35 | #63 | #91 R/W Number of cycles 0 2~60
Upper-upper limit

#8  #36 | #64 w92 | RW | IR PR ) 0

U it -200000~200000
#O | #37 | #65 | #93 | R/W pper-upper limi 0

value (High word)
#10 | #38 | #66 | #94 = RMW | Upper-lower limit 0  [-200000~200000
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CHO | CH1  CH2 CH3 Attribute| Register name va;‘ﬂt Remark

value (Low word)

Upper-lower limit

#11 ) #30 | #e7 | wes | Rw | EBET SROT 0
#12 | #40 | #68  #96 | RW 52?53(55&6&22'; 0

5 o ~200000~200000
#13 | #41 | #69 | #97 | Rw | -owerupperiimi 0

value (High word)

#14 | 442 #70 | #9s = Ry | -owerlower limit 0
value (Low word)

#15 | #43 | #71 | #o9 R | -owerlower limit 0
value (High word)

-200000~200000

Comparison value

#16 | #44 #72 #100 RW | OnPerSO 0

P | ~999999999~999999999
#17 | #45 | #73 | #101| RW omparison value 0

(High word)
#18 | #46 | #74 |#102 R/ | Interrupt triggered 0 0~31

by a comparison

Operating state of a

#19 | #47 | #75 | #103 R
counter

16#0000 | Bit 0~bit 6

Number of sampled

#20 | #48 | #76 | #104 R ulses (Low word) 0
ﬁl > o ~200000~200000
#21 | #49 | #77 | #105 R umber of sample 0
pulses (High word)
Number of
#22 | #50 | #78 | #106 R accumulated 0
pulses (Low word) -999999999~999999999
Number of
#23 | #51 | #79 | #107 R accumulated 0
pulses (High word)
424 | #52 | #80 #108 R Nlh‘lrsnebsez'l_‘gv'v”fv‘;tr o | O
ﬁl Dot of inout -2147483648~2147483647
#25 | #53 | #81 | #109 R umber ot inpu 0
pulses (High word)
#26 | #54 | #82 | #110 R Error code 0 Six error codes
#27 | #55 | #83 | #111 Reserved

*1: CRO, CR28, CR56, and CR84 can only be used as normal exchange registers. They can not be
set by means of the instruction TO.

7.8 Writing Parameters

Users can set the parameters in AHO2HC-5A/AH04HC-5A by means of ISPSoft, and set
CRO/CR28/CR56/CR84 by means of the output devices assigned to AHO2HC-5A/AH04HC-5A. The
users can also set the parameters in AHO2HC-5A/AH04HC-5A by means of the instruction TO or
DTO.
(1) Software: ISPSoft
After AHO2HC-5A/AH04HC-5A is installed, HWCONFIG in ISPSoft can be used to set the
parameters in AHO2HC-5A/AH04HC-5A. Users can not start AHO2HC-5A/AH04HC-5A by
means of HWCONFIG in ISPSoft. However, CR0, CR28, CR56, and CR84 can be set by the
output devices assigned to AHO2HC-5A/AH04HC-5A in the program written in ISPSoft.
(2) Instruction: TO or DTO
Parameters can be changed by means of the instruction TO or DTO. When
AHO2HC-5A/AH04HC-5A counts, users can not change parameters. The change of parameters
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will be valid if AHO2HC-5A/AH04HC-5A stops counting. If the users want to write parameters by
means of TO, the maximum data length is 128 words. If the users want to write parameters by
means of DTO, the maximum data length is 64 double words.

7.9 Descriptions of the Control Registers

| Pulse input |

Fulse formats which
can be accepted (1)

|

( Mumber of input pulses
- I - The nurmber of input
|F'rescal|ng the number of input pulses (2)| pulses is updated.

|A\reraging the number of sampled pulses (3)|

Mumber of accumulated pulses (5)|

( Alarm output (?):',. (Overflow detection (&) The comparison

- '\}:ondition is met (9)/

7.9.1 Operation of a Counter

CHO CH*1 CH2 CH3
High word | Low word | High word | Low word | High word | Low word  High word Low word
- #0 - #28 - #56 - #84
*1: CRO, CR28, CR56, and CR84 can only be used as normal exchange registers. They can not be
set by means of the instruction TO.

[Description]
Bit O~bit 15 are described below.
bit# Description
0 Starting the count
1 Resetting the sampling register/accumulation register/pulse input register
Resetting bit 1 in CR19/CR47/CR75/CR103

2 Resetting bit 2 in CR19/CR47/CR75/CR103

3 Resetting bit 3 in CR19/CR47/CR75/CR103
4-5 Reserved

6 Clearing the error flag

7~15 Reserved
*. Bit 1~bit3 and bit6 will be turned OFF automatically after the related functions are fulfilled.

1. Bit 0 in CRO/CR28/CR56/CR84: ON: Starting the count; OFF: Stopping the count

a. Starting the count: If bit 0 in CR0O/CR28/CR56/CR84 is turned from OFF to ON, and the
parameters are set correctly, the system will start the count. If the parameters are set
incorrectly, bit 0 in CR0/CR28/CR56/CR84 will be turned OFF immediately, and bit 6 in
CR19/CR47/CR75/CR103 will be turned ON. Users can read the error code in
CR26/CR54/CR82/CR110.

b. Stopping the count: If bit 0 in CR0/CR28/CR56/CR84 is turned from ON to OFF, the
system will stop the count.
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Bit 1 in CRO/CR28/CR56/CR84: If bit 1 in CRO/CR28/CR56/CR84 is turned ON, the sampling
register/accumulation register/pulse input register, and bit 1 in CR19/CR47/CR75/CR103 will be
reset. After the sampling register/accumulation register/pulse input register, and bit 1 in
CR19/CR47/CR75/CR103 is reset, bit 1 in CR0O/CR28/CR56/CR84 will be turned OFF
automatically.

a. Ifbit1in CRO/CR28/CR56/CR84 is turned ON, the sampling register/accumulation
register/pulse input register will be reset to 0 immediately.

b. If the linear accumulation is larger than the maximum value 999999999 or less than the
minimum value -999999999, the accumulation register will stop counting, the value in the
accumulation register will be 999999999 or -999999999, and bit 1 in
CR19/CR47/CR75/CR103 will be turned ON. If bit 1 in CRO/CR28/CR56/CR84 is turned
ON, the accumulation counter will be reset, bit 1 in CR19/CR47/CR75/CR103 will be
turned OFF, and the linear accumulation can be executed.

Bit 2 in CRO/CR28/CR56/CR84: If bit 2 is turned ON, bit 2 in CR19/CR47/CR75/CR103 will be

reset. After the circular accumulation is reset, bit 2 in CR0/CR28/CR56/CR84 will be turned OFF

automatically.

If the circular accumulation is larger than the maximum value 999999999 or less than the

minimum value -999999999, bit 2 in CR19/CR47/CR75/CR103 will be turned ON. If bit 2 in

CRO/CR28/CR56/CR84 is turned ON, the value in the accumulation register will be cleared,

and bit 2 in CR19/CR47/CR75/CR103 will be turned OFF.

Bit 3 in CRO/CR28/CR56/CR84: If bit 3 in CRO/CR28/CR56/CR84 is turned ON, bit 3 in

CR19/CR47/CR75/CR103 will be reset. After bit 3 in CR19/CR47/CR75/CR103 is reset, bit 3 in

CRO/CR28/CR56/CR84 will be turned OFF automatically.

If the value in the accumulation register meets the comparison condition set, bit 3 in

CR19/CR47/CR75/CR103 will be turned ON. If bit 3 in CRO/CR28/CR56/CR84 is turned ON,

bit 3 in CR19/CR47/CR75/CR103 will be turned OFF.

Bit 6 in CRO/CR28/CR56/CR84: If bit 6 in CRO/CR28/CR56/CR84 is turned ON, the error flag

will be cleared. After the error flag is cleared, bit 6 in CR0O/CR28/CR56/CR84 will be turned OFF.

If bit 0 in CRO/CR28/CR56/CR84 is turned from OFF to ON, and related parameters are set

incorrectly, the system will automatically judge that there is an error, and bit 6 in

CR19/CR47/CR75/CR103 will be turned ON immediately. Users can read the error code in

CR26/CR54/CR82/CR110. If bit 6 in CRO/CR28/CR56/CR84 is turned ON, bit 6 in

CR19/CR47/CR75/CR103 will be turned OFF.

7.9.2 Input Pulse Type
CHO CH1 CH2 CH3
High word | Low word | High word | Low word | High word | Low word | High word | Low word
- #1 - #29 - #57 - #85
Bit 1 Bit 0 Description
0 0 Double pulse (counting up/counting down)
0 1 Single pulse (pulse/direction)
1 0 One time the frequency of A/B-phase inputs
1 1 Four times the frequency of A/B-phase inputs
7.9.3 Frequency of an Input Pulse
CHO CH1 CH2 CH3
High word | Low word | High word | Low word | High word | Low word | High word | Low word
- #2 - #2 - #2 - #2
[Description]

The function is used to set the frequency of an input pulse which needs to filtered.

1. Filter coefficient=

85000
W (kHZ), N=0~19
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The conversion results are shown in the following table.

N kHz N kHz
0 The s_etting of the_ fre_quency 10 5.187988
of an input pulse is disabled.

1 2656.2504 11 2.593994
2 1328.1252 12 1.296997
3 664.0626 13 0.648499
4 332.0313 14 0.324249
5 166.0156 15 0.162125
6 83.00781 16 0.081062
7 41.50391 17 0.040531
8 20.75195 18 0.020266
9 10.37598 19 0.010133

2. Ifthe value in CR#2 is 0, the external input terminals do not filter pulses. If the value in CR#2 is
larger than 19, the value will be counted as 0. For example, if the value in CR#2 is 10, the filter

coefficient is

3.

85000

2mm -

than 5.187988 kHz are filtered out.

7.9.4 Cycle of Reading the Number of Pulses

=5.187988 (KHz). That s, the input signals whose frequencies are larger

CHO

CH1

CH2

CH3

High word

Low word

High word

Low word

High word

Low word

High word

Low word

#3

#31

#59

#87

[Description]

If bit 0 in CRO/CR28/CR56/CR84 is turned from OFF to ON, the number of pulses received by the
input terminals will be read according to the cycle set. The setting of a cycle is shown below.

Item

Setting value

Cycle of reading the number of pulses

1~1000 (Unit: ms)

If the setting value is larger than 1000, the cycle will be counted as 1000 milliseconds. If the setting

value is less than 1, the cycle will be counted as 1 millisecond.

7.9.5 Counting Parameters

CHo CH1 CH2 CH3
High word | Low word | High word | Low word | High word | Low word | High word | Low word
- #4 - #32 - #60 - #88
[Description]
Bit O~bit 15 are described below.
bit# Description

Setting the polarities of the input contacts
0 OFF: Normally-open contacts
ON: Normally-closed contacts

Setting the function of prescaling the number of input pulses
1 OFF: The function is disabled.
ON: The function is enabled.

Setting the function of averaging the number of sampled pulses
2 OFF: The function is disabled.
ON: The function is enabled.

3 Setting the alarm function
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bit#

Description

OFF: The function is disabled.
ON: The function is enabled.

Setting the accumulation register
OFF: The accumulation register counts linearly.
ON: The accumulation register counts circularly.

Setting the function of comparing the number of accumulated pulses with the
comparison value set

OFF: The function is disabled.

ON: The function is enabled.

Selecting a type of comparison condition

OFF: =

ON: =

(*. Bit 5 in CR4/CR32/CR60/CR88 must be turned ON.)

Setting the function of outputting a hardware signal
OFF: The function is disabled.

ON: The function is enabled.

(*. Bit 5 in CR4/CR32/CR60/CR88 must be turned ON.)

Setting the function of sending a message which asks the CPU module to execute the
interrupt subroutine specified to the CPU module

OFF: The function is disabled.

ON: The function is enabled.

(*. Bit 5 in CR4/CR32/CR60/CR88 must be turned ON.)

Setting the function of clearing the number of sampled pulses, the number of
accumulated pulses, and the number of input pulses

OFF: The function is disabled.

ON: The function is enabled.

10

Setting the polarity of the input contact of the external signal
OFF: Normally-open contacts
ON: Normally-closed contacts

11~15

Reserved

1. Bit 0 in CR4/CR32/CR60/CR88: If bit 0 in CR4/CR32/CR60/CR88 is turned ON, the input
contacts will be normally-closed contacts. If bit 0 in CR4/CR32/CR60/CR88 is turned OFF, the
input contacts are normally-open contacts.

2. Bit1in CR4/CR32/CR60/CR88: If bit 1 in CR4/CR32/CR60/CR88 is turned ON, the function of
prescaling the number of input pulses will be enabled. If bit 1 in CR4/CR32/CR60/CR88 is
turned OFF, the function of prescaling the number of input pulses will be disabled.

The function of prescaling the number of input pulses converts the number of input pulses into
the corresponding physical quantity.

Number of sampled pulses

=Number of pulses count during a cycle x Prescale value x Unit magnification

Item Setting value Parameter
CHoO CH1 CH2 CH3
Selecting a prescale function | 0: x1
(Unit magnification) 1: x0.1
2:x0.01 #5 #33 #61 #89
3: x0.001
4: x0.0001
Setting a prescale value 0~32767 #6 #34 #62 #90

(Number of input pulses count during a cycle)
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Countcycle

| I
Number of input pulse | | | |
I I
1000 992 1002

Example:

A flow counter is used. A pulse represents a flow of 5 cm?®. The unit magnitude set is 1.
Prescale value set: 5

Prescale function selected: 0 (x1)

Count cycle: 0 (1 second)

The figure above shows that the number of input pulses count during the first cycle is 1000.
Number of sampled pulses

=Number of pulses count during a cycle x Scale set by users x Magnification

=1000x5x1=5000 (cm?/s)

Bit 2 in CR4/CR32/CR60/CR88: If bit 2 in CR4/CR32/CR60/CR88 is turned ON, the function of
averaging the number of sampled pulses will be enabled. If bit 2 in CR4/CR32/CR60/CR88 is
turned OFF, the function of averaging the number of sampled pulses will be disabled.

The function of averaging the number of sampled pulses prevents the number of pulses
sampled in a cycle form being abnormal. Then number of pulses sampled in N cycles is divided
by N. In the figure below, the number of pulses sampled in 3 cycles is divided by 3.

Number of

sampled pulsesA Countcycle

2®®

0 6.0
L ' @

« 40 @

Buffer register

» Value stored atthe first time
» Value stored atthe second time —»
» Value stored atthe third time

Number of
sampled pulses

»
»>

Time

Buffer register for data conversion:

Value stored at
the first time

Value stored at
the second time

Value stored at
the second time

ORONO), BROIORMEONORO
3 3 3
Note: The number of pulses sampledin N cycles is divided by N.
Item Value/Setting value Raramoton
9 CHO | CH1 | CH2 | CH3
S'_%Tvbv‘jgf;)samp'ed pulses #20 | #48 | #76 | #104
Number of led pul -200000~200000
umber of sampled pulses #21 #49 #77 #105
(High word)
Number of cycles 2~60 #7 #35 #63 #91
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4. Bit 3 in CR4/CR32/CR60/CR88: If bit 3 in CR4/CR32/CR60/CR88 is turned ON, the alarm
function is enabled. If bit 3 in CR4/CR32/CR60/CR88 is turned OFF, the alarm function is
disabled. After the alarm function is enabled, bit 4 or bit 5 in CR19/CR47/CR75/CR103 will be
turned ON if the number of pulses sampled in a cycle is larger than the upper-upper limit value
set or less than the lower-lower limit value set. If the number of sampled pulses is between the
upper-lower limit value set and the lower-upper limit value set, bit 4 or bit 5 in
CR19/CR47/CR75/CR103 will be turned OFF. If users want to use the alarm function, they have
to set an upper-upper limit value, an upper-lower limit value, a lower-upper limit value, and a
lower-lower limit value.

Item Setting value Parameter
g CHO | CH1 | CH2 | CH3
Upper-upper limit value 48 436 464 402
E.Il_s;\),ve:ljpr)?))er limit value -200000~200000
(High word) #9 #37 #65 #93
?L%ﬁ%?r limit value #10 438 466 o4
Upper-lower limit value -200000~200000
(High word) #11 #39 #67 #95
Lower-upper limit value 412 440 463 406
(le)?/:/A(Ia:YL?;)er limit value -200000~200000
(High word) #13 #41 #69 #97
%fxwg::)ar limit value 414 w40 470 4o
— -200000~200000
Lower-lower limit value 415 443 471 400
(High word)

The setting of the four limit values must comply with the rules listed below.
(1) The four limit values must be in the range of -200000 to 200000.

(2) Upper-upper limit value = Upper-lower limit value > Lower-upper limit value = Lower-lower

limit value
If the setting of the four limit values does not comply with the rules listed above, and the alarm
function is enabled, bit 6 in CR19/CR47/CR75/CR103 is turned ON when bit 0 in
CRO/CR28/CR56/CR84 is turned from OFF to ON. Users can read the error code 16#A0nS in
CR26/CR54/CR82/CR110. (n is a channel number. n: 0~3 (i.e. channel O~channel 3))
The alarm flags are described below.

Parameter

{520 Ve CHO | CH1 CH2 | CH3

Bit 4: Exceeding the upper

Operating state of a limit set
counter Bit 5: Exceeding the lower #19 #at #75 #103
limit set
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The operation of the upper limit alarm and the operation of the lower limit alarm are as shown
below.
Upper-upper J N
limit value
Upper-lower __ / \-\

limit value

Count cycle /
>
Lower-upper .\

limit value ‘
Lower-lower __ \"/ /

limit value “ON
Alarm flags OFF A ]
Bit 5 (Lower limitalarm)
ON
Bit 4 (Upper limitalarm)CFF | | . ¥
| |

If the upper-upper limit value is equal to the upper-lower limit value, and the lower-upper limit
value is equal to the lower-lower limit value, the operation of the upper limit alarm and the
operation of the lower limit alarm are as shown below.

Upper-upper i i i i :
limit value /‘\\

Upper-lower -
limit value

Lower-upper - .\ !
limit value \/ V i
Lower-lower |

limit value ON

Alarm flags OFF Y 4
Bit 5 (Lower limitalarm)

ON
Bit 4 (Upper limitalarm) OFF ]

5. Bit4 in CR4/CR32/CR60/CR88: If bit 4 in CR4/CR32/CR60/CR88 is turned OFF, the
accumulation register counts linearly. If bit 4 in CR4/CR32/CR60/CR88 is turned ON, the
accumulation register counts circularly.
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(1) Linear accumulation:
If an accumulation register counts up, it counts from 0 to 999999999. If an accumulation
register counts down, it counts from 0 to -999999999.
If the value in an accumulation register is larger than the maximum value 999999999 or less
than the minimum value -999999999, the value in the accumulation register will be
999999999 or -999999999, and bit 1 in CR19/CR47/CR75/CR103 will be turned ON. Users
can read the error code 16#A0n1 in CR26/CR54/CR82/CR110. (n is a channel number. n:
0~3 (i.e. channel 0~channel 3))

Numberofaccumulated pulses*

A
999999999
or
-999999999
0 >
Time
ON
Operation of a counter OFF
bit0 (parameters for operation) ON
The linear accumulation is equal to
the maximum value or the minimum value. OFF
bit2 (parameters for operation state) ON
The resetting value of the linear accumulation,
. . : . OFF
of the accumulation register, pulse input register,
or the linear accumulation is equal to the maximum
value or the minimum value. *:Thecycle ofupdatingthenumber of sampled pulsesisthe cycle set.

bit2 (parameters for operation)

If the linear accumulation is larger than the maximum value 999999999 or less than the
minimum value -999999999 in the count cycle, the value stored in the accumulation register
will be 999999999 or -999999999, bit 1 in CR19/CR47/CR75/CR103 will be turned ON.
Users can read the error code 16#A0n1 in CR26/CR54/CR82/CR110. (n is a channel
number. n: 0~3 (i.e. channel 0~channel 3)) If bit 1 in CRO/CR28/CR56/CR84 is turned ON,
the sampling register/accumulation register/pulse input register, and bit 1 in
CR19/CR47/CR75/CR103 will be reset. After the sampling register/accumulation
register/pulse input register, and bit 1 in CR19/CR47/CR75/CR103 is reset, bit 1 in
CRO/CR28/CR56/CR84 will be turned OFF automatically.

The related parameters are described below.

. Parameter

Item Value/Setting value CHO CH1 CH2 CH3
Number of
accumulated pulses #22 #50 #78 #106
(Low word) -999999999~999999999
Number of
accumulated pulses #23 #51 #79 #107
(High word)

Bit 1: The linear

Operating state of a |accumulation is larger than
counter the maximum value or less
than the minimum value.

#19 #47 #75 #103

Bit 1: Resetting the

sampling
Operation of a reg!ster/accumulatlon _ #0 408 456 484
counter register/pulse input register,

and bit 1 in

CR19/CR47/CR75/CR103
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(2) Circular accumulation:
If an accumulation register counts up, it counts from 0 to 999999999. If an accumulation
register counts down, it counts from 0 to -999999999.
If the circular accumulation is larger than the maximum value 999999999 or less than the
minimum value -999999999, bit 2 in CR19/CR47/CR75/CR103 will be turned ON, and the
value in the accumulation register will become 0. If bit 2 in CR19/CR47/CR75/CR103 is not
reset to OFF, it will still be turned ON. If bit 2 in CR19/CR47/CR75/CR103 is reset to OFF, it
will be turned ON next time the circular accumulation is larger than 999999999 or less than
-999999999.

Numberofaccumulated pulses*

A

999999999
or

-999999999

Time
ON

Operation of a counter OFF
bit0 (parameters for operation)

ON ON

The circular accumulation is equal to OFF
the maximum value or the minimum value.
bit2 (parameters for operation state)

ON
The resetting value of the circular accumulation OFF

is equal to the maximum value or the minimum value.
bit2 (parameters for operation)

*:The cycle of updating the number of sampled pulses is the cycle set.

The related parameters are described below.

. Parameter

Item Value/Setting value CHO CH1 CH2 CH3
Number of
accumulated pulses #22 #50 #78 #106
(Low word) -999999999~999999999
Number of
accumulated pulses #23 #51 #79 #107
(High word)

Bit 2: The circular accumulation
is equal to the maximum value #19 #47 #75 #103
or the minimum value.

Operating state of a
counter

Bit 2: Resetting bit 2 in

Operation of a counter CR19/CR47/CR75/CR103 #0 #28 #56 #84

6. Bit5in CR4/CR32/CR60/CR88: If bit 5 in CR4/CR32/CR60/CR88 is turned ON, the function of
comparing the number of accumulated pulses with the comparison value set is enabled. If bit 5
in CR4/CR32/CR60/CR88 is turned OFF, the function of comparing the number of accumulated
pulses with the comparison value set is disabled.

The number of accumulated pulses is compared with the comparison value set. If the number
of accumulated pulses meets the comparison condition set, bit 3 in CR19/CR47/CR75/CR103
will be turned ON. If bit 3 in CRO/CR28/CR56/CR84 is turned ON, bit 3 in
CR19/CR47/CR75/CR103 will be turned OFF. There are two types of comparison conditions.
One is =, and the other is =. If an accumulation register counts up, = can be used. If an
accumulation register counts down, = can be used. Users can select a comparison condition
according to their needs.
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ON™1

Bit 3in CRO/CR28/CR56/CR84 kg

*1: If bit 0 in CRO/CR28/CR56/CR84 is turned ON, bit 0 in CR19/CR47/CR75/CR103 will be
turned ON, and the system will start the count.
*2: If the number of accumulated pulses is larger than or equal to the comparison value, bit 3 in
CR19/CR47/CR75/CR103 will be turned ON. If bit 3 in CRO/CR28/CR56/CR84 is turned ON,
bit 3 in CR19/CR47/CR75/CR103 will be turned OFF.
*3: If bit 3 in CRO/CR28/CR56/CR84 is turned ON, bit 3 in CR19/CR47/CR75/CR103 will be

reset to OFF. If bit 3 in CR19/CR47/CR75/CR103 is turned OFF, bit 3 in

)
Bit0in CR19/CR47/CR75/CR103 C
OFF
Comparison value 1200 ),)
A
ON N
Bit0in CRO/CR28/CR56/CR84 CC
OFF ,
—\ 1
Number of sampled pulses I/ I 88 I
/ 686 i 0+686 w203 — 1100+203>1200
Number of accumulated pulses 0 686 | /7 | 1303
ON *2
Bit3in CR19/CR47/CR75/CR103
OFF D)
CC ON * 3

CRO/CR28/CR56/CR84 will be turned OFF automatically.

The related parameters are described below.

. Parameter
Item Value/Setting value CHO CH1 CH2 CH3
Bit 4: Setting the accumulation
register (OFF: The accumulation
register counts linearly. ON: The
Counting accumulation register counts
parameters circularly.) #4 #32 #60 #88
Bit 6: Selecting a type of
comparison condition (OFF: =;
ON: £)
Number of
accumulated pulses #22 #50 #78 #106
(Low word) -999999999~999999999
Number of
accumulated pulses #23 #51 #79 #107
(High word)
ﬁ‘g’\;‘/pvﬁgfg)” value #16 | #44 | #72 | #100
Comparison value -999999999~999999999
mp #17 #45 #73 | #1071
(High word)
Operating state of a Bit 3: The number of
accumulated pulses meets the #19 #47 #75 #103
counter . o
comparison condition set.
Operation of a Bit 3: Resetting bit 3 in
counter CR19/CR47/CR75/CR103 #0 | #28 | #56 | #B4
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7.

10.

11.

Bit 6 in CR4/CR32/CR60/CR88: If bit 6 in CR4/CR32/CR60/CR88 is turned OFF, = is selected.
If bit 6 in CR4/CR32/CR60/CR88 is turned ON, = is selected. Before users select a type of
comparison condition, bit 5 in CR4/CR32/CR60/CR88 must be turned ON.

Bit 7 in CR4/CR32/CR60/CR88: After bit 7 in CR4/CR32/CR60/CR88 is turned OFF,
AHO04HC-5A will not output any hardware signal if the number of accumulated pulses meets the
comparison condition set. After bit 7 in CR4/CR32/CR60/CR88 is turned ON, AHO4HC-5A will
output a hardware signal if the number of accumulated pulses meets the comparison condition
set. Before users setting bit 7 in CR4/CR32/CR60/CR88, bit 5 in CR4/CR32/CR60/CR88 must
be turned ON. The related hardware signals are described below.

Item CHO CH1 CH2 CH3

Hardware signal Y0.8 Y0.9 Y0.10 Y0.11

Bit 8 in CR4/CR32/CR60/CR88:

® After bit 8 in CR4/CR32/CR60/CR88 is turned OFF, AHO4HC-5A will not send a message
which asks the CPU module to execute the interrupt subroutine specified to the CPU
module if bit 3 in CR19/CR47/CR75/CR103 is turned from OFF to ON.

After bit 8 in CR4/CR32/CR60/CR88 is turned ON, AHO4HC-5A will immediately send a
message which asks the CPU module to execute the interrupt subroutine specified to the
CPU module if bit 3 in CR19/CR47/CR75/CR103 is turned from OFF to ON. Bit 5 in
CR4/CR32/CR60/CR88 needs to be turned ON before bit 8 in CR4/CR32/CR60/CR88 is
turned ON.

The related parameter is described below.

Parameter

Item Value/Setting value

CHO CH1 CH2 CH3

0~31 #18 #46 #74 #102

Interrupt number

Bit 9 in CR4/CR32/CR60/CR88:

® After bit 9 in CR4/CR32/CR60/CR88 is turned OFF, the number of sampled pulses, the
number of accumulated pulses, and the number of input pulses will not be cleared if X0.0+
and X0.0—-/X0.1+ and X0.1-/X0.2+ and X0.2—/X0.3+ and X0.3— are turned ON.

After bit 9 in CR4/CR32/CR60/CR88 is turned ON, the number of sampled pulses, the
number of accumulated pulses, and the number of input pulses will be cleared if the
external signals X0.0+ and X0.0—/X0.1+ and X0.1-/X0.2+ and X0.2—/X0.3+ and X0.3- are
turned ON.

The related parameter is described below.

Item CHoO

External ' v 1\ and x0.0-
signal

CH1
X0.1+ and X0.1-

CH2
X0.2+ and X0.2—

CH3
X0.3+ and X0.3—

Bit 10 in CR4/CR32/CR60/CR88: If bit 10 in CR4/CR32/CR60/CR88 is turned ON, the input
contact of the external signal is a normally-closed contact. If bit 10 in CR4/CR32/CR60/CR88 is
turned OFF, the input contact of the external signal is a normally-open contact.

7.9.6 Operating State of a Counter

CHO CH1 CH2 CH3
High word | Low word | High word | Low word | High word | Low word | High word | Low word
- #19 - #47 - #75 - #103
[Description]
Bit O~bit 15 are described below.
bit# Described
0 The setting of the counting function is complete.
y The linear accumulation is larger than the maximum value or less than the minimum
value.
2 The circular accumulation is equal to the maximum value or the minimum value.
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bit# Described
3 The number of accumulated pulses meets the comparison condition set.
4 Upper limit alarm
5 Lower limit alarm
6 Error flag
7~15 Reserved
7.9.7 Number of Input Pulses
CHO CH1 CH2 CH3
High word | Low word | High word | Low word | High word | Low word | High word | Low word
#25 #24 #53 #52 #81 #80 #109 #108
[Description]

The number of input pulses is stored in a pulse input register. If bit 0 in CRO/CR28/CR56/CR84 is
turned ON, and the parameters are set correctly, the system will start the count. The number of
input pulses is neither prescaled nor averaged. The input pulses are count circularly. The number
of input pulses is in the range of -2147483648 to 2147483647.

Number of

input pulses 0

=

to 2147483646 2147483647 -2147483648 -2147483647

)
C /'
If1isaddedto 21478473647,
21478473647 will become -2147483648
Item Value FETEIE ST
CHO CH1 CH2 CH3
Elj‘lr;eze(rl_fv'v”vﬁ’g 9 424 #52 480 #108
puses Fon WO -2147483648~2147483647
umber of Inpu #25 #53 #81 #109
pulses (High word)
7.9.8 Error Codes
CHo CH1 CH2 CH3
High word | Low word | High word | Low word | High word | Low word | High word | Low word
- 426 ; #54 § #82 - #110
[Description]
The error messages are shown below.
ltem Error code
CHO CH1 CH2 CH3
;hnegg”ea" accumulation exceeds the | a5 94 16#A011 16#A021 16#A031
;hnegg"esca'e value setexceedsthe | 1aunnny | 16#A012 | 16#A022 | 16#A032
The number of cycles set exceeds 164A003 | 16#A013 | 16#A023 | 16#A033
the range.
The comparison value setexceeds | yeungos | 164A014 | 16#A024 | 16#A034
the range.
A limit value set is incorrect. 16#A005 | 16#A015 | 16#A025 | 16#A035
The interrupt number set exceeds 164A006 | 16#A016 | 16#A026 | 16#A036
the range.
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7.10 Troubleshooting
7.10.1 Error Codes

c L REN LED | ERROR LED
ode Description s .
indicator | indicator
16#A001 | Channel 0: The linear accumulation exceeds the range. ON Blinking
16#A002 | Channel 0: The prescale value set exceeds the range. ON Blinking
16#A003 | Channel 0: The number of cycles set exceeds the range. ON Blinking
16#A004 | Channel 0: The comparison value set exceeds the range. ON Blinking
16#A005 | Channel 0: A limit value set is incorrect. ON Blinking
16#A006 | Channel 0: The interrupt number set exceeds the range. ON Blinking
16#A011 | Channel 1: The linear accumulation exceeds the range. ON Blinking
16#A012 | Channel 1: The prescale value set exceeds the range. ON Blinking
16#A013 | Channel 1: The number of cycles set exceeds the range. ON Blinking
16#A014 | Channel 1: The comparison value set exceeds the range. ON Blinking
16#A015 | Channel 1: Alimit value set is incorrect. ON Blinking
16#A016 | Channel 1: The interrupt number set exceeds the range. ON Blinking
16#A021 | Channel 2: The linear accumulation exceeds the range. ON Blinking
16#A022 | Channel 2: The prescale value set exceeds the range. ON Blinking
16#A023 | Channel 2: The number of cycles set exceeds the range. ON Blinking
16#A024 | Channel 2: The comparison value set exceeds the range. ON Blinking
16#A025 | Channel 2: Alimit value set is incorrect. ON Blinking
16#A026 | Channel 2: The interrupt number set exceeds the range. ON Blinking
16#A031 | Channel 3: The linear accumulation exceeds the range. ON Blinking
16#A032 | Channel 3: The prescale value set exceeds the range. ON Blinking
16#A033 | Channel 3: The number of cycles set exceeds the range. ON Blinking
16#A034 | Channel 3: The comparison value set exceeds the range. ON Blinking
16#A035 | Channel 3: Alimit value set is incorrect. ON Blinking
16#A036 | Channel 3: The interrupt number set exceeds the range. ON Blinking
7.10.2 Descriptions of the LED Indicators
In;iEz?tor Status Description Remedy
RUN LED Sreen ON The module runs. No action is needed.
indicator OFF | hemodule stops No action is needed.
running.
ERR Blinking The parameter is set Read the module error code through
RRORLED | o4 incorrectly. ISPSoft.
indicator OFF | No error No action is needed.
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8.1 Introduction

Thanks for using AH10/15SCM-5A, a serial communication module. To ensure that
AH10/15SCM-5Ais installed and operated correctly, please read this manual carefully before using
the module.

AH10/15SCM-5Ais a serial communication module. It supports the Modbus UD Link (user-defined
format). It can function as a BACnet MS/TP slave. A BACnet MS/TP master can read an analog
value/binary value from AH10/15SCM-5A, and can write an analog value/binary value into
AH10/15SCM-5A. Besides, it can be used as a RS-485/RS-422/RS-232 communication port
through which a program is downloaded to or uploaded from a CPU module. AH10/15SCM-5A is set
by SCMSoft in DCISoft. Please download DCISoft from Delta | Download Center (deltaww.com)

Functions:

® Itis equipped with two RS-485/RS-422 ports (COM1 & COM2) (application for AHI0SCM-5A).

® Itis equipped with two RS-232 ports (COM1 & COM2) (applicable for AH1I5SCM-5A).

® There is isolation between two parts of RS-485/RS-422 communication, and there is isolation

between two parts of power (application for AHI0SCM-5A).

There are two built-in switches of 120 Q terminal resistors (application for AHLOSCM-5A).

Every communication port can be connected to 32 devices at most.

It can function as COM3 through which a program is downloaded or uploaded.

Modbus Advance provides a means of exchanging data through Modbus.

The UD Link and COMRS (available for AH15SCM-5A V1.02 or later) provide a user-defined

communication protocol, and a sequence-planning function.

It can function as a BACnet MS/TP slave, and can be connected to a master.

It supports AHCPUS560 redundant function (available for AHL0SCM-5A FW V1.06 or later and

AH15SCM-5A FW V1.02 or later)

® |t supports AHRTU-ETHN-5A and its extension backplane (available for AH1I0SCM-5A FW
V1.06 or later, AH15SCM-5A FW V1.02 or later and should work with AHRTU-ETHN-5A FW
V1.02 or later)

® Software: ISPSoft V3.06 or later and DCISoft VV1.20 or later

The functional specifications
B RS-485/RS-422 communication interface (application for AHLOSCM-5A)

Item Specifications
Connector type European-style terminal block
Transmission 1,200, 2,400, 4,800, 9,600, 19,200, 38,400, 57,600, 76,800, 115,200,
speed 230,400, and 460,800 bps

Stop bit: 1 bit and 2 bits
Parity bit: none, an odd parity bit, and an even parity bit
Data bit: 7 bits and 8 bits
Modbus ASCII/RTU
UD Link
BACnet MS/TP slave stations
B RS-232 communication interface (application for AH15SCM-5A)
Item Specifications
Connector type DB9

g:)aer;wssmn 1200, 2400, 4800, 9600, 19200, 38400, 57600, 76800, 115200 bps

Communication
format

Communication
protocol

Stop bit: 1 bit and 2 bits

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

format Data bit: 7 bits and 8 bits
Modbus ASCII/RTU

Communication UD Link

protocol COMRS

BACnet MS/TP slave stations
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B Electrical specifications

Item Specifications

Supply voltage | 5V DC

Electric energy

. 15W
consumption
Insulation 2.500 V DC
voltage
Weight 150g

B BACnet Protocol Implementation Statement
€ Standard BACnet device

Model Device
AH10/15SCM- | BACnet Application Specific Controller (B-ASC)
5A

€ BIBBs which are supported

Model BIBBs BIBB
DS-RP-B Data Sharing-ReadProperty-B
DS-WP-B Data Sharing-WriteProperty-B

DM-DDB-B Device Management-DynamicDeviceBinding-B

AH10/15SCM- DM-DOB-B Device Management-DynamicObjectBinding-B

5A
DM-DCC-B Device Management-DeviceCommunicationControl-B

DS-RPM-B Data Sharing-ReadPropertyMultiple-B

DS-WPM-B Data Sharing-WritePropertyMultiple-B

€ The objects which are supported

Model Object Creation Deletion
Analog Value Not supported Not supported
AH10/15SCM-5A Binary Value Not supported Not supported
Device Not supported Not supported

@ Data Link Layer Options

Model Data link Data transmission speed
supported
AH10/15SCM-5A MS/TP Slave 9600, 19200, 38400, and 76800 bps

€ Character set which is supported

Model Character set

AH10/15SCM-5A ANSI X3.4
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8.2 Dimensions and Profile

8.2.1 Dimensions
® AH10SCM-5A
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8.2.2 Profile

® AH10SCM-5A
i
@—) 10SCM . m %@} 4__@
3 ol [
@ M2 R4 85 Rx2 U]
i =
o=@ _ i
- |0 [l
X 10—>»
= L o
v § ] 1
e T :
S i @
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED indicator (green) | ON: The module is running.
OFF: The module stops running.
Error status of the module
ON: There is a hardware error.
OFF: The module is normal.
ERROR LED indicator (red) | Blink: 1. The setting of the module is incorrect, or there
is @ communication error.
2. Restoring the module to the default factory
value
2 COM1 (RS-485) LED ON: RS-485 mode
indicator (green) OFF: RS-422 mode
COM2 (RS-485) LED ON: RS-485 mode
indicator (green) OFF: RS-422 mode
Blink: The data is being transmitted through the
TX1/TX2 LED indicator RS-485/RS422 port.
(orange) OFF: The data is not being transmitted through the
RS-485/RS422 port.
Blink: The data is being reveived through the
RX1/RX2 LED indicator RS-485/RS422 port.
(orange) OFF: The data is not being reveived through the
RS-485/RS422 port.
3 Switch of terminal resistor 1| Switching terminal resistor 1 ON/OFF
4 Terminals Terminals for COM1 (RS-422)
5 Terminals Terminals for COM1 (RS-485)
6 Switch of terminal resistor 2 | Switching terminal resistor 2 ON/OFF
7 Terminals Terminals for COM2 (RS-422)
8 Terminals Terminals for COM2 (RS-485)
9 European-style terminal Terminals for wiring
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Number Name Description
block
10 Label Nameplate
11 Set screw Fixing the module
12 Connector Connecting the module and a backplane
13 Projection Fixing the module
® AH15SCM-5A
msomM - huuu<—® &6£ -«
ERROR  RX1 D
O—r—
s =
] m i
2 = 5
Gt | 28 E ®
@ = ~T—=
=
) R
~—0
Number Name Description
1 Model name Model name of the module
Operating status of the module
RUN LED indicator (green) | ON: The module is running.
OFF: The module stops running.
Error status of the module
ON: There is a hardware error.
OFF: The module is normal.
ERROR LED indicator (red) | Blink: 1. The setting of the module is incorrect, or there
is a communication error.
2 2. Restoring the module to the default factory
value
Blink: The data is being transmitted through the
TX1/TX2 LED indicator RS-232 port.
(orange) OFF: The data is not being transmitted through the
RS-232 port.
Blink: The data is being reveived through the RS-232
RX1/RX2 LED indicator port.
(orange) OFF: The data is not being reveived through the
RS-232 port.
3 COM1 (RS-232) RS-232 mode
4 COM2 (RS-232) RS-232 mode
5 Set screw Fixing the module
6 Label Nameplate
7 Projection Fixing the module
8 Set screw Fixing the module
9 Connector Connecting the module and a backplane
10 Projection Fixing the module
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Module AH10/15SCM

8.2.3 Communication Port

RS-485 / RS-422

Terminal number

RS-485

RS-422

European-style
terminal block

N/C

TX+

N/C

TX-

D+

RX+

D-

RX-

SG

SG

= - 5

O gl WIN|PF

FE

FE

RS-232

Terminal number

RS-232

N/C

TX

RX

N/C

GND

N/C

N/C

N/C

O 0| N/ || AW |N| P

N/C
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8.3 Installation and Wiring
This section introduces the installation of AH10/15SCM-5A.

8.3.1 Installation

Insert a module into a slot, make sure that the module is installed on the backplane properly, and
tighen the the screw, as illustrated below.

1. Insert the projection under the module into the hole in the backplane.

2. Push the module in the direction indicated by the arrow until it clicks.

3. Tighten the screw on the module.
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8.4 Regqisters

AH10/15SCM-5A provides users with input registers and for AH10SCM-5A with FW V1.06 or later
versions, and AH15SCM-5A with FW V1.02 or later, users are offered with output registers and
control registers. Make sure HWCONFIG V3.10 or later version is used while setting up the registers.
Users can use input registers to read the status of AH10/15SCM-5A, use output registers to trigger
actions and use control registers to set up communication related parameters. All the input / output
registers have their own correpsonding data registers (D devices). You can check the register
settings in HWCONFIG. (Edit Area -> General tab -> Normal Exchange Area). You can also set up
the starting address of the D device, where to start data exchange with the input registers and
output registers. As for the control registers, you need to use the instructions FROM/TO to read and
write. Find the detailed descriptions on the input registers, output registers, control registers in the
following sections.

8.4.1 Input Registers

Number . L
VAR Attr. Register Name Description

- #0 | R |Error code

- #1 | R |Hardware error flag

- | #2 R |COM1 UD Link error flag

- | #3 R |COM2 UD Link error flag

il il R | COMI Modbus error flag Refer to section 8.8 for more details.

- | #5 R |COM2 Modbus error flag

- | #6 R |COM1 communication error flag

- | #7 R |COM2 communication error flag

. #8 R Internal communication error
flag

. #9 R G_rou_p numbe_r of COM1 UD Here shows_ the group number of UD Link in
Link in operation COML1 that is currently running

. #10 R G_rou_p numbe_r of COM2 UD Here shows_ the group number of UD Link in
Link in operation COM2 that is currently running

. #1 R C_ommand number of COM1 UD|Here shows the_cur_rent running command
Link number of UD Link in COM2

- w2l R C_ommand number of COM2 UD|Here shows the_cur_rent running command
Link number of UD Link in COM2

. #13 R P_acket number of COM1 UD Here sh_ows_ the current running packet number
Link of UD Link in COM1

- w4l R P_acket number of COM2 UD Here sh_ows_ the current running packet number
Link of UD Link in COM2

- |#15| R |Reserved

- |#16 | R |Reserved

- |#17 | R |Reserved
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8.4.2 Output Registers
(Available for AH10SCM-5A FW V1.06 or later and AH15SCM-5A FW V1.02 or later)

Number . L
HW | LW Attr. Register Name Description
) Y COM1 Modbus triggered to be read High byte: bit; low byte: word
(advanced) 00: not to trigger
COM1 Modbus triggered to be written 01: to trigger once
- #1 | W .
(advanced) 02: to stay triggered
- aw C_OMl UD Link group number to be Here shows the current triggered
triggered group number of UD Link in COM1
When the data source of UD Link in
, COM1 is [Base+Offset], refer to
- | #3 | W |COM1 UD Link [Base+Offset] data source +Offset of [D device as] its actual
register source to be read.
When the target of UD Link in COM
- | #4 | R |COM1 UD Link [Base+Offset] targeted area Lis [Bas¢+0ffset], refer to +Offset
of D device as where the actual
registers to be stored.
0: : not to trigger
- | #5 R |COM1 UD Link Sequence triggered number| 1~254: number of triggered times
255: to stay triggered
- #6 R |Reserved
- #7 R |Reserved
- #8 R |Reserved
- #9 R |Reserved
COM2 Modbus triggered to be read High byte: bit; low byte: word
- |[#10 | W .
(advanced) 00: not to trigger
COM2 Modbus triggered to be written 01: to trigger once
- #11 | W .
(advanced) 02: to stay triggered
- 2w C.OM2 UD Link group number to be Here shows the current triggered
triggered group number of UD Link in COM2
When the data source of UD Link in
, COM2 is [Base+Offset], refer to
- | #13 | W |COM2 UD Link [Base+Offset] data source +Offset of [D device as] its actual
register source to be read.
When the target of UD Link in COM
- | #14 | W |COM2 UD Link [Base+Offset] targeted area 2 1s [Base_+0ffset], refer to +Offset
of D device as where the actual
registers to be stored.
0: : not to trigger
- |#15| W |COM2 UD Link Sequence triggered number| 1~254: number of triggered times
255: to stay triggered
- |#16 | R |Reserved
- |#17 | R |Reserved
- |#18 | R |Reserved
- |#19| R |Reserved
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8.4.3 Control Registers

CR# Attributei Register name Description
0~6 Reserved
High byte: Reading data from bit devices
) ) ) Low byte: Reading data from word devices
7 R/W ;I;]r:ggg;:ncgct)i&;ellreading of data 00: Not triggering it
01: Triggering it once
02: Always triggering it
High byte: Writing data into bit devices
. . . Low byte: Writing data into word devices
8 RIW Triggering the writing of data 00: Not triggering it
through COM1 . A
01: Triggering it once
02: Always triggering it
9~16 | Reserved
High byte: Reading data from word
devices
17 RIW Triggering the reading of data Low byte:_ Rea_ding data from word devices
through COM2 00: Not triggering it
01: Triggering it once
02: Always triggering it
High byte: Writing data into bit devices
Triggering the writing of data Low byte: Writing data into word devices
18 R/W 00: Not triggering it
through COM2 . A
01: Triggering it once
02: Always triggering it
19 Reserved
20 Reserved
21 RIW Zf“tghgeegggkt:ti ?r(]egdé?cg(jrsceivmg Triggering the sending/receiving of the
through COM1 packets in a group through COM1
The communication protocol for
exchanging data through COM1 must be
UD Link. Users have to select
22 RIW Base register used for the BaS(_e+Offset in the Mapping Regist_er
sending of data through COM1 | box in the Message Variable Edit window
in SCMSoft.
Data register from which data is
read=Value in CR#22+0Offset
The communication protocol for
exchanging data through COM1 must be
UD Link. Users have to select
23 RIW Base r_egister used for the Bas§+Offset in the Mapping Regisier
receiving of data through COM1 | box in the Message Variable Edit window
in SCMSoft.
Data register into which data is
written=Value in CR#23+0Offset
24 Reserved
o5 RIW Zi[l?hgeegggkt:tes isr;d;gérscewmg Triggerin_g the sending/receiving of the
through COM2 packets in a group through COM2
The communication protocol for
26 RIW Base register used for the exchanging data through COM2 must be
sending of data through COM2 | UD Link. Users have to select
Base+Offset in the Mapping Register
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CR# | Attribute Register name Description
box in the Message Variable Edit window
in SCMSoft.
Data register from which data is
read=Value in CR#26+0ffset
The communication protocol for
exchanging data through COM2 must be
UD Link. Users have to select
27 RIW Base register used for the Base+Offset in the Mapping Register
receiving of data through COM2 | box in the Message Variable Edit window
in SCMSoft.
Data register into which data is
written=Value in CR#27+0ffset
0: Not triggering it
1~254: Number of times the
Triggering the sending/receiving sending/receiving of groups of
28 R/W of groups of packets in packets is triggered in sequence
sequence 255: The sending/receiving of groups of
packets is continually triggered in
sequence.
29~52 | Reserved
COMRS function codes
53~64 | only available for AH15SCM-5A FWV1.02 or later; refer to section 8.7.4 for more
information
65~72 | Reserved
COMRS function codes
73~84 | only available for AH15SCM-5A FWV1.02 or later; refer to section 8.7.4 for more
information
48059~8 Reserved
Selecting Enable boxes to Bit=0: Disabling the reading of data from a
4099~ RIW enable the reading of data from bit device through COM1
4114 bit devices through COM1 (256 | Bit=1: Enabling the reading of data from a
values/16 words) bit device through COM1
Selecting Enable boxes to Bit=0: Disabling the reading of data from a
8195~ RIW enable the reading of data from word device through COM1
8210 word devices through COM1 Bit=1: Enabling the reading of data from a
(256 values/16 words) word device through COM1
Selecting Enable boxes to Bit=0: Disabling the writing of data into a
12291~ RIW enable the writing of data into bit bit device through COM1
12306 devices through COM1 (256 Bit=1: Enabling the writing of data into a bit
values/16 words) device through COM1
Selecting Enable boxes to Bit=0: Disabling the writing of data into a
16387~ RIW enable the writing of data into word device through COM1
16402 word devices through COM1 Bit=1: Enabling the writing of data into a
(256 values/16 words) word device through COM1
Selecting Enable boxes to Bit=0: Disabling the reading of data from a
20483~ RIW enable the reading of data from bit device through COM2
20498 bit devices through COM2 (256 | Bit=1: Enabling the reading of data from a
values/16 words) bit device through COM2
Bit=0: Disabling the reading of data from a
Selecting Enable boxes to word device through COM1 (256
24579~ RIW enable the reading of data from values/16 words)
24594 word devices through COM2 Bit=1: Enabling the reading of data from a
(256 values/16 words) word device through COM2 (256
values/16 words)
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CR# | Attribute Register name Description
Bit=0: Disabling the writing of data into a
Selecting Enable boxes to bit device through COM1 (256
28675~ RIW enable the writing of data into bit values/16 words)
28690 devices through COM2 (256 Bit=1: Enabling the writing of data into a bit
values/16 words) device through COM2 (256
values/16 words)
Selecting Enable boxes to Bit=0: Disabling the writing of data into a
32771~ RIW enable the writing of data into word device through COM2
32786 word devices through COM2 Bit=1: Enabling the writing of data into a
(256 values/16 words) word device through COM2
36864 RIW Status of sending a command 1: The sending of a command is executed.
through COM1 0: The sending of a command is complete.
0: Acommand has not been received.
1: The receiving of a command is being
. processed.
36865 R/W Status of receiving a command 2: Acommand is received successfully.
through COM1 ) . :
3: Acommand fails to be received.
4: Checksum error
5: Communication timeout
Communication protocol for 0: Modbus
36866 RIW exchanging data through COM1 | 1: RS
0: After a command is sent, a command is
received.
Sending/Receiving a command | 1: Acommand is sent, but no command is
36867 RIW througthOMl ) received.
2: No command is sent, but a command is
received.
Timeout period after which no 0: No timeout
36868 RIW data is ree:eived through COM1 | 1~65535 ms
Number of times the sending of
36869 R/W a command through COML1 is 0~255
retried
36870 R/W i‘hergﬂgwhoégl\ai(:ket which is sent Length of a packet which is sent
Length of a packet which is I
36871 R/W expgcted to I:l‘))e received through Length of a packet which is expected to be
COM1 received
336783762; R/W g}?g;%?}tsccgla 1p acket sent Contents of a packet which is sent
37368 RIW Status of sending a command 1: The sending of a command is executed.
through COM2 0: The sending of a command is complete.
0: Acommand has not been received.
1: The receiving of a command is being
. processed.
37369 R/W Status of receiving a command 2: Acommand is received successfully.
through COM2 ) . :
3: A command fails to be received.
4: Checksum error
5: Communication timeout
Communication protocol for 0: Modbus
37370 RIW exchanging data through COM2 | 1: RS
0: After a command is sent, a command is
37371 RIW Sending/Receiving a command received.

through COM2

1: Acommand is sent, but no command is
received.
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CR# | Attribute Register name Description
2: No command is sent, but a command is
received.
Timeout period after which no 0: No timeout
3r3r2 RIW data is received through COM2 | 1~65535 ms
Number of times the sending of
37373 R/W a command through COM2 is 0~255
retried
Length of a packet which is sent N
37374 R/W through COM2 Length of a packet which is sent
Length of a packet which is S
37375 R/W expected to be received through Length of a packet which is expected to be
received
COM2
37376~ Contents of a packet sent C
37871 R/W through COM2 Contents of a packet which is sent

8.4.3.1 Descriptions of the Control Registers

CR#7: Triggering the reading of data through COM1

[Description]

High byte: Reading data from bit devices; Low byte: Reading data from word devices

0: Not triggering it; 1: Triggering it once; 2: Always triggering it

After 1 or 2 is written into CR#7, the reading of data through COM1 will be triggered. After 0 is
written into CR#7, the reading of data through COM1 will stop.

COM1 Word
Not triggering it | Triggering it once | Always triggering it
Not triggering it 16#0000 16#0001 16#0002
COB'i\:Il Triggering it once 16#0100 16#0101 16#0102
Always triggering it 16#0200 16#0201 16#0202
CR#8: Triggering the writing of data through COM1

[Description]
High byte: Writing data into bit devices; Low byte: Writing data into word devices
0: Not triggering it; 1: Triggering it once; 2: Always triggering it
After 1 or 2 is written into CR#8, the writing of data through COM1 will be triggered. After O is written

into CR#8, the writing of data through COM1 will stop.

Please refer to the table in the description of CR#7.

CR#17: Triggering the reading of data through COM2

[Description]
High byte: Reading data from bit devices; Low byte: Reading data from word devices
0: Not triggering it; 1: Triggering it once; 2: Always triggering it
After 1 or 2 is written into CR#17, the reading of data through COM2 will be triggered. After O is
written into CR#17, the reading of data through COM2 will stop.
Please refer to the table in the description of CR#7.

CR#18: Triggering the writing of data through COM2

[Description]
High byte: Bit; Low byte: Word
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0: Not triggering it; 1: Triggering it once; 2: Always triggering it
Please refer to the table in the description of CR#7.

CR#21: Triggering the sending/receiving of the packets in a group through COM1

[Description]

After a group number is written into CR#21, the packets in a group will be sent/received through
COML.

After 1 is written in CR#21, the sending/receiving of the packets in group 1 will be triggered. After the
sending/receiving of the packets in group 1 is triggered, the value in CR#21 will become 0.

Default: 0 (Not triggering the sending/receiving of the packets in any group.)

CR#22: Base register used for the sending of data through COM1

[Description]

The communication protocol for exchanging data through COM1 must be UD Link. Users have to
select Base+Offset in the Mapping Register box in the Message Variable Edit widow in SCMSoft.
Data register from which data is read=Value in CR#22+0Offset

Example:

The value in CR#22 is 1.-D1

Base+Offset in the Mapping Register box in the Message Variable Edit widow in SCMSoft is
selected. The offset is 10, and the length is 2.2 (R (Base+Offset [10]), 2)

D (1+10)>Two-byte data is read from D11.

CR#23: Base register used in the receiving of data through COM2

[Description]

The communication protocol for exchanging data through COM1 must be UD Link. Users have to
select Base+Offset in the Mapping Register box in the Message Variable Edit widow in SCMSoft.
Data register into which data is written=Value in CR#23+Offset

CR#25: Triggering the sending/receiving of the packets in a group through COM2

[Description]
Please refer to the description of CR#21.

CR#26: Base register used for the sending of data through COM2

[Description]
Please refer to the description of CR#22.

CR#27: Base register used for the receiving of data through COM2

[Description]
Please refer to the description of CR#23.

CR#28: Triggering the sending/receiving of groups of packets in sequence

[Description]

High byte: COM1; Low byte: COM2

The number of times the sending/receiving of groups of packets is triggered in sequence is written
into CR#28. If the value in CR#28 is 0, the sending/receiving of groups of packets is not triggered.
The number of times the sending/receiving of groups of packets is triggered in sequence is in the
range of 1 to 254. If the value in CR#28 is 255 (16#FF), the sending/receiving of groups of packets
is continually triggered in sequence.
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CR#4099~CR#4114: Selecting Enable boxes to enable the reading of data from bit devices
through COM1

[Description]
Users can select Enable boxes to enable the reading of data from bit devices through COM1. They
can set 256 values (No. 1~No. 256) in bit devices in AH10/15SCM-5A.

CR# CR4099
Bit [b15 bl4 |[b13 [b12 b1l [b10 | b9 | b8 | b7 |b6 | b5 | b4 b3 | b2 | bl | bO
No. |16 |15 |14 |13 |12 ‘11 |10 |9 | 8 |7 |6 |5 4 | 3 | 2 1

CR#4099: No. 16~No. 1; CR#4100: No. 32~No. 17; CR#4101: No. 48~No. 33; CR#4102: No.
64~No. 49; CR#4103: No. 80~No. 65; CR#4104: No. 96~No. 81; CR#4105: No. 112~No. 97;
CR#4106: No. 128~No. 113; CR#4107: No. 144~No. 129; CR#4108: No. 160~No. 145; CR#4109:
No. 176~No. 161; CR#4110: No. 192~No. 177; CR#4111: No. 208~No. 193; CR#4112: No. 224~No.
209; CR#4113: No. 240~No. 225; CR#4114: No. 256~No. 241

0: Disabling the reading of data from a bit device through COM1; 1: Enabling the reading of data
from a bit device through COM1

CR#8195~CR#8210: Selecting Enable boxes to enable the reading of data from word
devices through COM1

[Description]

Users can select Enable boxes to enable the reading of data from word devices through COM1.
They can set 256 values (No. 1~No. 256) in word devices in AH10/15SCM-5A.

CR#8195: No. 16~No. 1; CR#8196: No. 32~No. 17; CR#8197: No. 48~No. 33; CR#8198: No.
64~No. 49; CR#8199: No. 80~No. 65; CR#8200: No. 96~No. 81; CR#8201: No. 112~No. 97;
CR#8202: No. 128~No. 113; CR#8203: No. 144~No. 129; CR#8204: No. 160~No. 145; CR#8205:
No. 176~No. 161; CR#8206: No. 192~No. 177; CR#8207: No. 208~No. 193; CR#8208: No.
224~No. 209; CR#8209: No. 240~No. 225; CR#8210: No. 256~No. 241

0: Disabling the reading of data from a word device through COM1; 1: Enabling the reading of data
from a word device through COM1

CR#12291~CR#12306: Selecting Enable boxes to enable the writing of data into bit devices
through COM1

[Description]
Users can select Enable boxes to enable the writing of data into bit devices through COM1. They
can set 256 values (No. 1~No. 256) in bit devices in AH10/15SCM-5A.

CR# CR12291
Bit |b15 |b14 |b13 b12 |b11 |b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | bO
No. |16 |15 |14 |13 |12 |11 |10 |9 | 8 |7 |6 |5 4 | 3 | 2 1

CR#12291: No. 16~No. 1; CR#12292: No. 32~No. 17; CR#12293: No. 48~No. 33; CR#12294: No.
64~No. 49; CR#12295: No. 80~No. 65; CR#12296: No. 96~No. 81; CR#12297: No. 112~No. 97,
CR#12298: No. 128~No. 113; CR#12299: No. 144~No. 129; CR#12300: No. 160~No. 145;
CR#12301: No. 176~No. 161; CR#12302: No. 192~No. 177; CR#12303: No. 208~No. 193;
CR#12304: No. 224~No. 209; CR#12305: No. 240~No. 225; CR#12306: No. 256~No. 241

0: Disabling the writing of data into a bit device through COM1; 1: Enabling the writing of data into
a bit device through COM1

CR#16387~CR#16402: Selecting Enable boxes to enable the writing of data into word
devices through COM1

[Description]

Users can select Enable boxes to enable the writing of data into word devices through COML1.
They can set 256 values (No. 1~No. 256) in word devices in AH10/15SCM-5A.

CR#16387: No. 16~No. 1; CR#16388: No. 32~No. 17; CR#16389: No. 48~No. 33; CR#16390: No.
64~No. 49; CR#16391: No. 80~No. 65; CR#16392: No. 96~No. 81; CR#16393: No. 112~No. 97;
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CR#16394: No. 128~No. 113; CR#16395: No. 144~No. 129; CR#16396: No. 160~No. 145;
CR#16397: No. 176~No. 161; CR#16398: No. 192~No. 177; CR#16399: No. 208~No. 193;
CR#16400: No. 224~No. 209; CR#16401: No. 240~No. 225; CR#16402: No. 256~No. 241

0: Disabling the writing of data into a word device through COM1,; 1: Enabling the writing of data
into a word device through COM1

CR#20483~CR#20498: Selecting Enable boxes to enable the reading of data from bit
devices through COM2

[Description]

Users can select Enable boxes to enable the reading of data from bit devices through COM2.
They can set 256 values (No. 1~No. 256) in bit devices in AH10/15SCM-5A.

CR#20483: No. 16~No. 1; CR#20484: No. 32~No. 17; CR#20485: No. 48~No. 33; CR#20486: No.
64~No. 49; CR#20487: No. 80~No. 65; CR#20488: No. 96~No. 81; CR#20489: No. 112~No. 97,
CR#20490: No. 128~No. 113; CR#20491: No. 144~No. 129; CR#20492: No. 160~No. 145;
CR#20493: No. 176~No. 161; CR#20494: No. 192~No. 177; CR#20495: No. 208~No. 193;
CR#20496: No. 224~No. 209; CR#20497: No. 240~No. 225; CR#20498: No. 256~No. 241

0: Disabling the reading of data from a bit device through COM2; 1: Enabling the reading of data
from a bit device through COM2

CR#24579~CR#24594: Selecting Enable boxes to enable the reading of data from word
devices through COM2

[Description]

Users can select Enable boxes to enable the reading of data from word devices through COM2.
They can set 256 values (No. 1~No. 256) in word devices in AH10/15SCM-5A.

CR#24579: No. 16~No. 1; CR#24580: No. 32~No. 17; CR#24581: No. 48~No. 33; CR#24582: No.
64~No. 49; CR#24583: No. 80~No. 65; CR#24584: No. 96~No. 81; CR#24585: No. 112~No. 97,
CR#24586: No. 128~No. 113; CR#24587: No. 144~No. 129; CR#24588: No. 160~No. 145;
CR#24589: No. 176~No. 161; CR#24590: No. 192~No. 177; CR#24591: No. 208~No. 193;
CR#24592: No. 224~No. 209; CR#24593: No. 240~No. 225; CR#24594: No. 256~No. 241

0: Disabling the reading of data from a word device through COM2; 1: Enabling the reading of data
from a word device through COM2

CR#28675~CR#28690: Selecting Enable boxes to enable the writing of data into bit devices
through COM1

[Description]

Users can select Enable boxes to enable the writing of data into bit devices through COM2. They
can set 256 values (No. 1~No. 256) in bit devices in AH10/15SCM-5A.

CR#28675: No. 16~No. 1; CR#28676: No. 32~No. 17; CR#28677: No. 48~No. 33; CR#28678: No.
64~No. 49; CR#28679: No. 80~No. 65; CR#28680: No. 96~No. 81; CR#28681: No. 112~No. 97,
CR#28682: No. 128~No. 113; CR#28683: No. 144~No. 129; CR#28684: No. 160~No. 145;
CR#28685: No. 176~No. 161; CR#28686: No. 192~No. 177; CR#28687: No. 208~No. 193;
CR#28688: No. 224~No. 209; CR#28689: No. 240~No. 225; CR#28690: No. 256~No. 241

0: Disabling the writing of data into a bit device through COM2; 1: Enabling the writing of data into
a bit device through COM2

CR#32771~CR#32786: Selecting Enable boxes to enable the writing of data into word
devices through COM2

[Description]

Users can select Enable boxes to enable the writing of data into word devices through COM2.
They can set 256 values (No. 1~No. 256) in word devices in AH10/15SCM-5A.

CR#32771: No. 16~No. 1; CR#32772: No. 32~No. 17; CR#32773: No. 48~No. 33; CR#32774: No.
64~No. 49; CR#32775: No. 80~No. 65; CR#32776: No. 96~No. 81; CR#32777: No. 112~No. 97,
CR#32778: No. 128~No. 113; CR#32779: No. 144~No. 129; CR#32780: No. 160~No. 145;
CR#32781: No. 176~No. 161; CR#32782: No. 192~No. 177; CR#32783: No. 208~No. 193;
CR#327840: No. 224~No. 209; CR#32785: No. 240~No. 225; CR#32786: No. 256~No. 241
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0: Disabling the writing of data into a word device through COM2; 1: Enabling the writing of data
into a word device through COM2

CR#36864: Status of sending a command through COM1

[Description]

A command is sent from AH10/15SCM-5A.
1: The sending of a command is executed.
0: The sending of a command is complete.

CR#36865: Status of receiving a command through COM1

[Description]

0: Acommand has not been received.

1: The receiving of a command is being processed.
2: Acommand is received successfully.

3: Acommand fails to be received.

4: Checksum error

5: Communication timeout

CR#36866: Communication protocol for exchanging data through COM1

[Description]
0: Modbus
1:RS

CR#36867: Sending/Receiving a command through COM1

[Description]

0: After a command is sent, a command is received.
1: Acommand is sent, but no command is received.
2: No command is sent, but a command is received.

CR#36868: Timeout period after which no data is received through COM1

[Description]
0~65535 ms

CR#36869: Number of times the sending of a command through COM1 is retried

[Description]
If communication fails, the sending of a command can be retried.
The number of times the sending of a command through COML1 is retried is in the range of 0 to 255.

CR#36870: Length of a packet which is sent through COM1 (Unit: Byte)

[Description]
0~900 bytes

CR#36871: Length of a packet which is expected to be received through COM1 (Unit: Byte)

[Description]
0~900 bytes

CR#36872~CR#37367: Contents of a packet sent through COM1

[Description]
A packet which users want to send
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CR#37368: Status of sending a command through COM2

[Description]
Please refer to the description of CR#36864.

CR#37369: Status of receiving a command through COM2

[Description]
Please refer to the description of CR#36865.

CR#37370: Communication protocol for exchanging data through COM2

[Description]
Please refer to the description of CR#36866.

CR#37371: Sending/Receiving a command through COM2

[Description]
Please refer to the description of CR#36867.

CR#37372: Timeout period after which no data is received through COM2

[Description]
Please refer to the description of CR#36868.

CR37373#: Number of times the sending of a command through COM2 is retried

[Description]
Please refer to the description of CR#36869.

CR#37374: Length of a packet which is sent through COM2 (Unit: Byte)

[Description]
Please refer to the description of CR#36870.

CR#37375: Length of a packet which is expected to be received through COM2 (Unit: Byte)

[Description]
Please refer to the description of CR#36871.

CR#37376~CR#37871: Contents of a packet sent through COM2

[Description]
Please refer to the description of CR#36872~CR#37367.
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8.4.3.2 Introduction of the Related Instructions

After AH10/15SCM-5A is installed, users need to write a program to control the related functions of
AH10/15SCM-5A. The users can read data from a control register in AH10/15SCM-5A by means of
the instruction FROM, and write data into a control register AH10/15SCM-5A by means of the
instruction TO.

API Instruction code Operand Function
1400 | |ID| FROM p M1, M2, M3, D1, D, N Reading the data from the control
register in the special module
Device| X | Y | M| S| T|C|HC| D| L |SM|SR| E |PR| K |16#| “$" | DF
mi e O e o o o o ® O | O
m> [ 2NN e 6 o o o ® | O| O
ms [ 2NN o 6 o o o ® | O| O
D [ 2NN e 6 o o o o
D2 e O e o o o o ]
n e O e o o o o ® O | O
Pulse instruction | 16-bit instruction (13 steps) | 32-bit instruction (13 steps)
AH500 AH500 AH500
Symbol:
FROM FROMP m: : Rack code Word/Double word
En En
m1 O [m1 D m : Slot code Word/Double word
m2 Dztm2 Dz
m3 m3 m3z : Control register number Word/Double word
n n
DFROM DFROMP Dy : Device in which the data is Word/Double word
stored
En =" Device in which the error
1 o | i Dt D, : evice in whic Word/Double word
code is stored
m2 D=z {m2 D=
m m n : Datalength Word/Double word
n n
Explanation:

1. Users can use this instruction to read the data from the control register in the special module
into the AH500 series PLC.

2. The operand m; should be in the range of 1 to 8. 1 represents a main rack, and 2~8 represent
extension racks.

3. The operand m; should be in the range of 0 to 11. If the rack code is 1, the slot code should be
in the range of 0 to 11. If the rack code is in the range of 2 to 8, the slot code should be in the
range of 0 to 7.

4. The operand m3 specifies the control register number.

5. When the instruction FROM is executed, D; is set to 0. When an error occurs, D3 is not set to 0.
Please refer to the additional remark below for more information about the error codes.

6. The operand n used in the 16-bit instruction should be in the range of 1 to 256, and the
operand n used in the 32-bit instruction should be in the range of 1 to 128.

7. Only the 32-bit instructions can use the 32-bit counter.

8. Please refer to the regulation of the operands in the instruction TO for more information about
the numbering of the special modules.
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Example:

Suppose the first special module at the right side of the CPU module is AH10/15SCM-5A. When
X0.0 is switched from OFF to ON, the instruction FROM is executed. The mode of the data
exchange through COM1 on AH10/15SCM-5A stored in CR#7 is read into D100. Owing to the fact
that no error occurs, the code stored in D110 is 16#0000.

NETWORK 1
X0.0 FROM
I -
D40 mi i |-D100
D41 Jmz bz|-p11o
D42 —m3
D43 qn

The use of the parameters:

The module is placed on the main rack. Therefore, the rack code stored in D40 is 16#0001.
The module is inserted in the first slot. Therefore, the slot code stored in D41 is 16#0000.
The mode of the data exchange through COM1 is stored in CR#7. Therefore, the control
register number stored in D42 is 16#0007.

Owing to the fact that the mode of the data exchange through COM1 occupies one register,
the value in D43 is 1.

The data which is read from CR#7 is stored in D100.

Additional remark:

1.

2.

If the values in m1 and m, exceed the range, the operation error occurs, the instruction is not
executed, SMO is ON, and the error code in SRO is 16#2003.

If D1~D1+n-1 exceed the device range, the instruction is not executed, SMO is ON, and the
error code in SRO is 16#2003.

If the value in n exceeds the range, the operation error occurs, the instruction is not executed,
SMO is ON, and the error code in SRO is 16#200B.

Due to the fact that the use of the instruction FROM decreases the execution efficiency of the
CPU module and that of the I/O module, users should use it less often.

The descriptions of the error codes:

Error code Description

1642003 PIe§1§e refer to point 1 and point 2 in the
additional remark.

1642008 Please refer to point 3 in the additional
remark.

1641400 An error occurs _v_vhen the data is accessed
through the auxiliary processor.

1641401 An error occurs when the data in the 1/O
module is accessed.
The arrangement of the I/O modules is not

16#1402 consistent with the module table.
A communication error occurs when the

16#1407 data is accessed through the auxiliary
processor.
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API Instruction code Operand Function
1401 D TO p M1, Ma, Ma, S, D, er_tmg the data into the control
register in the special module
Devicel X | Y | M| S| T | C|HC| D | L |SM|SR| E |PR| K |16#]| “$" | DF
mi e O o o o o o ®@ | O| O
my [ 2NN ® o o o o ® | O| O
ms e O o o o o o ®@ | O| O
S oo e o o o o ® | O| O
D [ 2NN ® o o o o o
n e O e o o o o ®@ | O| O
Pulse instruction | 16-bit instruction (13 steps) | 32-bit instruction (13 steps)
AH500 AH500 AH500
Symbol:
To ToP m: : Rack code Word/Double word
En En
m o} Jm1 D
m2 : Slot code Word/Double word
m2 m2
ma3 ma
S 5 mz : Control register number Word/Double word
n n
DTo DTOP C R : -
- En s - Datawh|ch_ is written into the Word/Double word
control register
m D mi D
m2 m2 . . .
_ Device in which the error
m3 fma D code is stored Word/Double word
= 5
f n n : Data length Word/Double word
Explanation:
1.  Users can use this instruction to write the data in the AH500 series PLC into the control

2.

register in the special module.

The operand m1 should be in the range of 1 to 8. 1 represents a main rack, and 2~8 represent
extension racks.

The operand m2 should be in the range of 0 to 11. If the rack code is 1, the slot code should be
in the range of 0 to 11. If the rack code is in the range of 2 to 8, the slot code should be in the
range of 0 to 7.

The operand m3 specifies the control register number.

When the instruction TO is executed, D is set to 0. When an error occurs, D is not set to 0.
Please refer to the additional remark below for more information about the error codes.

The operand n used in the 16-bit instruction should be in the range of 1 to 256, and the
operand n used in the 32-bit instruction should be in the range of 1 to 128.

Only the 32-bit instructions can use the 32-bit counter.

When S is a decimal value or a hexadecimal value, n decimal values or n hexadecimal values
are transmitted to the I/O module. Suppose S is 16#0001 and n is 3. Three 16#0001s are
transmitted to the I/O module.
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Example:

Suppose the first special module at the right side of the CPU module is AH10/15SCM-5A. When
X1.1 is switched from OFF to ON, the instruction TO is executed. The mode of the data exchange
through COM1 on AH10/15SCM-5A stored in CR#7 changes from being disabled to being enabled.
Owing to the fact that no error occurs, the code stored in D110 is 16#0000.

NETWOREK 1
X1.1 TO
I I En
D40 —Jmi Dl-D110
D41 |mz
D42 s
Di1oo 5
pz n

The use of the parameters:

The module is placed on the main rack. Therefore, the rack code stored in D40 is 16#0001.
The module is inserted in the first slot. Therefore, the slot code stored in D41 is 16#0000.
The mode of the data exchange through COM1 is stored in CR#7. Therefore, the control
register number stored in D42 is 16#0007.

Owing to the fact that the mode of the data exchange through COM1 occupies one register,
the value in D2 is 1.

The data which is written into CR#7 is stored in D100. Therefore, the value in D100 is
16#0002.

The regulation of the operands in the instruction:

The operand m; specifies the rack code. It should be in the range of 1 to 8. 1 represents a
main rack, and 2~8 represent extension racks.

The operand m; specifies the slot code. It should be in the range of 0 to 11. If the rack code is
1, the slot code should be in the range of 0 to 11. If the rack code is in the range of 2 to 8, the
slot code should be in the range of 0 to 7.

The operand m3s specifies the control register number. The 16-bit memories built in the special
modules are called the control registers. The control register numbers are decimal numbers
#0~#N, and the number of control registers varies with the module. The operating conditions of
the special module and the setting values are stored in the control registers.

At most 68 special modules can be placed on the rack, and they do not occupy inputs/outputs.
If the instruction FROM/TO is used, one control register is taken as a unit for the
reading/writing of the data. If the instruction DFROM/DTO is used, two control registers are
taken as a unit for the reading/writing of the data.

High 16 bits  Low 16 hits
CR#10 R #Y -+— Specified control register

The n which is 2 in the 16-bit instruction has the same meaning as the n which is 1 in the 32-bit
instruction.

Specif Specified _ Specified Specified

pecified control register device control register
E device f] E ¥_/\<:|
DO «—> CR #5 DO CR #5
D1 > CR #6 D1 :| I: CR #6
D2 > CR#7 D2 CR#7
D3 | «—— | CR#8 s | ]| crus
D4 <« CR#9 D4 CR#9
D5 | «—> | CR#10 s 1J<—L| cr#10
/" O "

16 -bitinstruction: n=6 32-bitinstruction: n=3
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Additional remark:

1.

2.

If the values in m; and m; exceed the range, the operation error occurs, the instruction is not
executed, SMO is ON, and the error code in SRO is 16#2003.

If S~S+n-1 exceed the device range, the instruction is not executed, SMO0 is ON, and the error
code in SRO is 16#2003.

If the value in n exceeds the range, the operation error occurs, the instruction is not executed,
SMO is ON, and the error code in SRO is 16#200B.

Due to the fact that the use of the instruction TO decreases the execution efficiency of the CPU
module and that of the I/O module, users should use it less often.

The descriptions of the error codes:

Error code Description
1642003 Ple§1§e refer to point 1 and point 2 in the
additional remark.
1642008 Please refer to point 3 in the additional
remark.
An error occurs when the data is
16#1400 accessed through the auxiliary
processor.
1641401 An error occurs when the data in the 1/O
module is accessed.
The arrangement of the I/O modules is
1641402 not consistent with the module table.
A communication error occurs when the
16#1407 data is accessed through the auxiliary
processor.
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8.5 Quick Start

This section introduces how to carry out the Modbus RS-485/RS-422/RS-232 communication
through a communication port on AH10/15SCN-5A.
® Setting communication
After users double-click the module AH10/15SCM-5A in the HWCONFIG window, they can set
COM1 and COM2 in the Parameter Setting window

- s
CIOMI Setting
CIOM2 Setting Description Address Monitor Initial Cor%|
BACnet Seting » :Slave ID / BACHst MAC Address Nin 247 Shave 113 B Cnet §
Bandrate O FE00bps + | Bandrate
Fomat O 7E1 - | Format
Coraraunication Tireeout {ros) g 3000 Communication Tim
Transruitter Delay (ms) O ] Transmitter Delay (1
Physical Type g R5-425 + | Physical Type
MODBUS Advance Read Trigger Nin| 0 MODBUS Advance
MODEUS &dvance Write Trigger Nin 0 WMIODBUS Advancs
Group ID Trigger Mumber min 0 Grroup ID Trigger N
UD Lirk [Base + Offset] Data Source .d 0 UD Link [Base +Of Trnport File
UD Link [Base + Offset] Data Destination O 0 UD Link [Base +0Of v
g | ey
Default r‘TﬁZ_j Cancel ‘

Start ISPSoft, right-click the module in the HWCONFIG window, click Intelligent Module
Configuration on the context menu, and click Yes. SCMSoft is started.
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® Modbus Advance

Start SCMSoft, and then click Modbus Advance Wizard on the toolbar.

HMODBUS Advance

PLC Setting

Commanication Setting

Betup

VO Setting
Slave ID Baudrate Transfer Mode
Physical Type Format
SCM COM Port Rack Stot
Fead | White
Read Bit
*  No. []Enable  Master Data Slave D | Blave Data Length | Communication Status | Description
< >
Read Word
* Wo. []Enable Master Data Cotrversion Format SlaveID | Slave Data Length = Communication
< | >
Dowrnload l ’ Have ] ’ Cancel
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® Setting Modbus Advance
To speed up standard Modbus communication, SCMSoft provides the Modbus Advance wizard.
Users only need to specify registers or absolute positions from which data is read, specify
registers or absolute positions into which data is written, select a communication port, and
download the setting to AH10/15SCM-5A. After flags are enabled, the reading of the data, and
the writing of the data are complete. The steps of setting the wizard are as follows.
(1) SCM setting
Users can specify a backplane, a slot, and a communication port. Besides, they can set a
slave ID, a transmission speed, a communication interface, a transmission mode, and a

format.
SCM Betting
Slave ID Baudrate Transfer Mode
Physical Type Format
SCM COM Port Rack 1 v Slot a A4

(2) Modbus Advance—Reading and writing
Reading data from bit devices/word devices, and writing data into bit devices/word devices

Read | Write
Read Bit
* | No.|[]Enable MMasterData Slave ID | Slave Data Length | Communication Status  Description
£ b3
Read Word
* Mo []Enable  DLlaster Data Conrversion Format SlaveID | Slave Data Length = Communication
< >
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Reading data from bit devices/word devices: Right-click a blank, and click Add Item.

PLC Betting
Communication Setting Setup
BCM Setting
Slave ID Baudrate Transfer Mode
Physical Type Format
SCM COM Port COMI  v| Rack Stot
Read | Write |
Read Bit
* Ho. [ Enable Master Data Slave ID | Slave Data Length = Commnication Status  Description
< >
Read Word
* Ho. [ Enable Master Data Conrversion Format Slave ID | Slave Data Length = Comtmanication
< | >
I Dowrnload l ’ Save ] ’ Canicel ]

After users double-click the item which is added, the Parameter Edit window appears.
Read |Write|

Read Bit
* Mo, []Enable| Dlaster Data Slave IDN | Slave Data Length | Communication Status | Description
& L’
Read Word
* Ha. Enahle Master Data Conversion Format Slave [0 Blave Data Length  Commumication

0 m | oow | U6 | | 0 | Hoo D550

| LY

|
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Ilaster Slave
FLC Type AHCPUS30-RS2/EN Slave [D
Dt Dewice Type | v |
Stast Address D h Length (Word)

Description Data
) e
U16- Statt Address

[ ox | [ Cancel ]
Master:

PLC type: A default PLC type is displayed. Users can change the PLC type by means of
clicking Change PLC Type on the Tools menu in SCMSoft.

Data: Users can set an initial data register into which data is written.

Description: Users can enter a description of a device into which data is written. (Length: 30

bytes at most)

Slave:

Slave ID: A slave from which data is read

Device type: Users can select a Delta PLC. Leave the Device Type box blank if a device

used is not a Delta PLC.

Length: The length of data read is 100 words at most.

Data type: Users can select Hex or Modbus 6 digit. If Hex is selected, a data type is
represented by a four-digit hexadecimal value. If Modbus 6 digit is selected, a
data type is represented by a six-digit decimal value. If a device used is a Delta
PLC, D automatically appears in the Data Type box.

Start address: Users can set an initial register from which data is read

Example: There is a present value stored in 16#4700 in a Delta DTA series temperature

controller. The slave ID is 10. The present value can be read into D100 in a CPU
module through COM1 on AHSCM-5A. The setting is as follows.

Parameter Edit

Ilaster Slave
PLC Type AHCPUS30-RSIEN Slave ID
Data Dewice Type | v |
swiasirs | 3 &
Description Data
| e =
Ui6- Start Address 4700
oK %J[ Cancel |
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® Downloading the parameters

After the setting is complete, check whether the setting of other parameters conforms to the
setting of the slave. Click Download.

Processing_ .. [90%]

Downloading MODBITE Advance. ..

(REANRRNANRRNARRRNARRRNARRRNARRREE )

® Communication status
AH10/15SCM-5A provides the status of Modbus communication. Data exchanges include
reading data from bit devices/word devices, and writing data into bit devices/word devices. The
status of executing a data exchange is represented by the state of a bit in a data register. For
example, if D100 is an initial register in which the states of the bits represent the statuses of data
exchanges, the status of exchanging data 1 is represented by the state of bitO in D100, and the
status of exchanging data 2 is represented by the state of bitl in D100, and so on. If the
communication is a success, the flag is set to ON automatically. If the communication is a failure,
the flag is set to OFF automatically. The communication is a failure if all the retries you have set
are without success, then the communication is failed. For example the default is 3 retries, if all
3 retries are experiencing timeout, then the communication is failed.
Dn
Bit | b15 | b14 | b13 | b12 | b11 | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl | b0
No.| 16 | 15 | 14 | 13 | 12 |11 (10| 9 |8 |7 |6 |5 |4 3|21

D (n+1)
Bit | bl15 | bl4 | b13 | b12 | b1l | b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0
No.| 32 | 31 | 30 | 29 | 28 | 27 |26 |25 |24 |23 |22 |21 |20 |19 |18 | 17
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The TCP keepalive period by default is set to 30 seconds. D500 is an initial register in which
statuses of data exchanges are stored. Users can enter Modbus Advance to alter the initial
register.

Communication Status

Communication Status m ~ 0515

® Triggering the reading/writing of data
When it is installed on the right-side of the PLC CPU, users can use the instruction TO in
ISPSoft or use output registers to trigger the reading of data from bit devices/word devices, and
the writing of data into bit devices/word devices. Available for AHLI0SCM-5A FW V1.06 or later
and AH15SCM-5A FW V1.02 or later: when installed on the right-side of AHRTU-ETHN-5A (FW
V1.02), you can only use output register to trigger the data exchange function.

CR# | Attribute Register name Description

Triggering the reading
! RIW of data through COM1
High byte: Reading data from bit devices
Triggering the reading | LOw byte: Reading data from word devices
of data through COM2 | 00: Not triggering it
01: Triggering it once

Triggering the writing of | 02: Always triggering it
8 RIW data through COM1 ys Tggenng
Triggering the writing of
data through COM2

17 R/W

18 R/W

If users want to continually trigger the reading of data from word devices via COM1, they can
write 16#0002 into CR#7.

MO TO
i =
1 fml D D150
12
7 _dm3
s
1 dn

This is a PLC programming example: triggering MO to have S=16#0002 to write into CR#7 of SCM
and data exchange can start via COM1, reading data from the slave and storing data in D100, till 0
is written into CR#7 manually.

If you only need data reading for one time, you can write 16#0001 into CR#7. Write 0 into CR#7 and
write 16#0001 again to start another reading.
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If you use output registers to trigger data exchange (only available for AH10/15SCM-5A +
AHRTU-ETHN-5A), you can write the corresponding D device in the instruction for trigger. Use
EIP Builder to open HWCONFIG (make sure the mds file version of the SCM is consistent to the
module version) to check the data exchange details as the example shown below. If you need
COM1 to perform reading in words and bytes, just write 16#0202 into D68.

Parameter Setting
= AHI0ECM-54 AHI0SCM SA
i COM2 Setting MDS Information  Normal Exchange Area
L. BaAChet Setting
Deseription Address ﬂ
COMI MODEUS Advance Read Trigger D68
COMI1 MODBUS Advance Write Trigger D69
COMI Group ID Trigger Number D7
COMI UD Link [Base + Offzet] Data Source D71
COMI UD Link [Base + Offsst] Data Destination D72
COMI UD Link Sequence Trigger Times D73
Reserved D74
Reserved D73
Reserved D76 Traport File
Reserved D77
| [ ExportFie
Default ok || cma |
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8.6 Software
This section introduces SCMSoft, which is used to set AH10/15SCM-5A.

8.6.1 SCM Project

Users can make an SCM project for COM1 and COM2 on AH10/15SCM-5A. An SCM project is

composed of four parts.

COM Port setting: Users can set communication protocols for exchanging data through COM1 and
COM2. (See section 8.6.2.)

UD Link: RS-485/RS-422/RS-232 communication can be used. Users can define the contents of a

packet by themselves. (See section 8.6.3.)

Modbus Advance: A standard Modbus RS-485/RS-422/RS-232 device can use this function. Other
Delta automation products and other standard Modbus communication devices
can also use this function. (See section 8.6.4.)

COM port history: The communication history of AH10/15SCM-5A can be recorded. (See section
8.6.5.)

8.6.2 COM Port Setting

Setting a communication protocol: Modbus, UD Link (user-defined RS-485/RS-422/RS-232 format),
and BACnet MS/TP slave

8.6.3 UD Link (User-defined Communication)

The UD Link provides non-Modbus RS-485/RS-422/RS-232 communication. A packet can be edited

according to a communication format. The steps of creating an UD Link are as follows.

(1) Creating a group~>Editing TX packets and RX packets—>Creating commands->Downloading
the group, and then triggering the sending/receiving of the packets
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(2) Creating a group~>Editing TX packets and RX packets->Creating commands-> Creating other
groups—>Creating sequences—>Downloading the sequences, 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.

8.6.3.1 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.

Packet Edit

Packet Mame |
Packet Wiew

Packet Begment Edit
Ho. Class Format Hegment View
Megsage Addtess
[ Constant ] [ Variable ] [ Constant ] [ Variahle
Length Checksum
Add Mo | O ~ Mo | O

0K ][ Cancel

® 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.
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Format: The data format of a segment is displayed. A hexadecimal value, an ASCII 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 segment in 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.

® 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.

Mezsage Yariable Edit

Format v
Variable Value (F(D [0, 1)

[ Vatighle - Length )
[1Rewverse

Variahle Property

Function Read By A
Mapping Register D Eegister a
Length Propetty
Function Constant »
Mapping Register
Constant 1
| ok || cence |

® Variable: Data is a variable. Users can specify an internal register in AH10/15SCM-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. ASCII data which can not be converted into
hexadecimal data will be converted into O.
ASCII: Hexadecimal data is converted into ASCII data. Hexadecimal data which can not be
converted into ASCII data will be converted into 0.
@ \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.
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Mapping register: Users can select an internal register in AH10/15SCM-5A, or a register in a CPU
module. 11, 12, O1, and, O2 are internal registers in AH10/15SCM-5A. For a
CPU module, D Register or Base+Offset can be selected.

Register Definition Register Definition
D Internal data register in a Base+Offset | Used with a control register
CPU module
Used for the .
11 receiving/sending of data o1 Used for the sending of

through COM1 data through COM1

Used for the
12 receiving/sending of data 02
through COM2

Used for the sending of
data through COM2

@ 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.

8.6.3.2 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 Edit

Command Mo

Command Type Send & Receive -

Send Packet T Packetl v

Recv Packet R Packetd W

Success Goto w| |2

Fail Goto w5

Retry ] (0-25m

Repeat ] (0-255

Fend Wait ] {0 - 653535 ma)

Timeout 30| (50 - 63535 ms)
| ok |[ cenea |

Command number: Every command is numbered. Command numbers indicate execution
sequence.
Command type: Users can select Send, Receive, or Send & Receive in the 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.

8-36



Chapter 8 Serial Communication Module AH10/15SCM

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.
Goto: 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.

8.6.3.3 Sequence

After users right-click a blank and click Add Group, they can select groups and set the sequence of
executing the groups. After the sequence is downloaded, the packets in the groups will be
sent/received through a communication port. Besides, the users can select groups which will be
executed if errors occur by clicking the Error Execute Group column. If an error occurs when a
group is executed, a group which is specified will be executed.

o |
Cronap Select

[Jat Group 1D Group Hame Error Execut Group
1 Groupl
GroupZ
Group3
Groupd

oooo
L b

ok | [ cencel
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8.6.4 Modbus Advance

Please refer to the introduction in section 8.5 for more information.

8.6.5 COM Port History

During communication, all packets are recorded in a buffer zone in AH10/15SCM-5A. The COM port
history helps users debug a program. Packets which are sent/received are recorded in this buffer
zone. The capacity of the buffer zone is 2048 bytes. Only the latest communication data is recorded.
The older communication data is discarded. Besides, the buffer zone is a non-latched area. Data in
the buffer zone will disappear if there is a power failure. The COM port history function can be
enabled and disabled. The data in the buffer zone can also be uploaded to SCMSoft.

After users right-click COM PORT History, they can select Start COM PORT History, Stop COM
PORT History, or Upload COM PORT History Data. If Start COM PORT History is selected, all
communication through COM1 and COM2 will be recorded. If Stop COM PORT History is selected,
the recording of all communication through COM1 and COM2 will stop. If Upload COM PORT
History Data is selected, all communication data in AH10/15SCM-5A will be uploaded to SCMSoft.
Please notice that the recording of all communication data stops before the data is uploaded to
SCMSoft. If users want resume the recording of communication data, they must enable the COM
port history function again.

Bi=

SCH project 4
COM PORT Setting
=5 BCH Devicel
=& UD Link
= :1 CGrroup List
(L Group Listl
= ﬁ Sequence List
=0 Bequence]
F MODEUS Advance
= [ COM PORT History
5 CoMi Start COM PORT History

5 comMz Stop COM PORT History

= @&

Opload COM PORT History Data
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8.7 Application

8.7.1 Modbus

This section introduces the how AH10/15SCM-5A 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 connection framework is as follows.

Slave, Communication Device from Register | Device into | Register in
Product D rotocol which data | inthe CPU | which data the CPU
P is read module is written module
HMI 5 |9600, RTU, 8, E, 1 - - - -
16#2000 D150~
VFD 10 (38400,ASCIl, 7,E, 1 16#2103 D100 1642001 D151
16#0101 D200 16#0101 D250
ASDA | 11 138400, ASCII 7, E, 1 16#020A D201 16#020A D251
D100~ D300~ D200~ D350~
PLC 12 (38400,ASCIl, 7,E, 1 D109 D309 D204 D354
16#1000 16#1001
TC 13 [38400,ASCIl, 7, E, 1 (Present D400 (Setting D451
value) value)
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8.7.1.1 Modbus Slave—Connection with Delta Products

If AH10/15SCM-5A functions as a Modbus slave, users only need to set a slave ID and a
transmission speed.

After the users double-click AH10/15SCM-5A in the HWCONFIG window, they can set
communication parameters.

After the users click AH10/15SCM-5A in the Parameter Setting window, they can see the version
of MDS, and the date when MDS is built.

Parameter Setting

B 1050 54 AH108CHM-54
COMI Seting
COM2 Setng WIDS Inferwation | Horwrel Exchenge e |
BACret Setting
Module Marae AHINSCH-54
MDS Version 10001
MDS Build Date 2012/02/06
Inpert Fle
Export File
Defant Coneel

After the users click COM1 Setting in the HWCONFIG window, they can set communication
parameters for COML1.

Parameter Setting

Cams
COIMI Settng
COM2 Setting Description Address | Monitor Initial Gomme: *
BAChet Seting + Shave ID [ BACnet MAC Address Nin} 247 S 10 1 Bt WA
Bandsate . O 9600bps - Bavdrate
Format .0 7E1 ~ | Fomuat
Corremmication Tireout (ms) N 3000 Communication Tiraeout
Transridtter Dl () Bi=] 0 Transtudtter Delay (115}
Phyisal Type Bi=] R5-435 « | Bhsioal Typs
MODBUS fvance Read Trigger Bi=] 0 MODBUS Advanee Reac
MODBUS Advance Wite Trigger .a 0 MODBUS Aevanee Writ
Coup ID Trigger Huber . 0 Grornp ID Trigzer Fube
UD Lisk [Base + Offeet] Data Souee . 0 U Link [P + Offset] mport Fie
D) Lisk [Base + Cffst) Data Distination Nin| 0 U Link [P + Offset]
4 | L[J Ettport File
Default Cancel
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Right-click AH10/15SCM-5A in the HWCONFIG window, click Intelligent Module Configuration on
the context menu, and click Yes. SCMSoft is started.

Start SCMSoft.>COM PORT Setting: SCM Devicel->Set communication protocols.
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8.7.1.2 Modbus Master—Connection with Delta Products

(1) Setting communication parameters for COM2:
Slave ID: 246 (default)
Transmission mode: ASCI|
Transmission speed: 38400 bps
Communication format: 7_ E_1

= AHIOSQM A
COMI Setting
COM2 Setting Description Address Monitor Initial Comme |
BaCha Seting Slave 1D J BACHst MAC Addrees g0 246 Shave ID { BACTet MAC
»  Baudrate g 33400bps | Baudate ]
Format O TE1 - | Format
Corarunication Timeout {ms) | 3000 Corrunication Tiraeoul
Transmitter Delay (rus) i 1] Transmitter Delay (ms)
Phyeical Type O R5-435 + | Physical Type
MODBUS Advance Read Trigeer .d 0 MODBUS Advance Rea
MODBIIS & dvance Write Trigger .o 0 MODBUS Advance Wei
Group 1D Trigger Nurrber | il Group ID Trigger Murh
D Link [Base +Offset] Data Source i i} D Link [Base + Offset Traport File
1D Link [Base + Cffsef] Data Destination min a D Lirk [Base + Offset,
1 [ ljJ Butport File
Default ,Tl Cancel |

(2) Start SCMSoft, right-click Modbus Advance, and click Add Modbus Advance.

=] [E SCM project 4
=5 COM PORT Setting
0 BCH Devicel

= [ SCM project 4 =g UD Link

=5 COM PORT Setting =, Group List
5 BCM Devicel Sequence List

=44 UD Link =[] MODBUS Advance
= Group List =25 Modbusl

7 Sequence List q Read

MODBUS A & Ve

= E} COM PORT Histn: ODEUS Ad =7 COM FORT History
5 comit 7 COMI
5 coMz & COM2

(3) Setting data exchange: Right-click a blank, and then click Add Item.—> After users double-click
the item which is added, the Parameter Edit window appears.

Read Word
* No. | [] Enable  Master Date | Conversion Format Slave ID | Blave Data | Length  Communication Statws  Description
< >
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Mlaster
PLC Type AHCPUS30-RIZEN
Data
Start Address D 0000 h
Description
| Conversion Format

Ulé-

Slave

Blave ID
Device Type
Length (Word)

Data

Data Type

Start Address

Hex (%3
Ok | [ Coencst |

VFD: (D100€16#2103); (D150 and D151->16#2000 and 164#2001)

laster
PLC Type AHCPUS30-RE2/EN
Data
Start Address D -
Description

Cotrversion Format

T16-

Blave
Blave ID
Device Type
Length (Word)

Diata

Data Type

Start Address

Hex A
oK | [ Cancet |

Ilastet
PLC Type AHCPUS30-RIEZ/EN
Data
Btart Address o) 150
Description

Hlave

Blave ID
Dewice Type
Length (Word)

Data

Data Type

Start Address

=
<

Hex v
ok | [ caen

ASDA: (D200<16#0101; D201 < 16#020A)

Ilaster Blave
PLC Type AHCPUS30-RSLEN Slave ID
Start Address D 200 h Length (Word)
Description Data
| Conversion Format Data Type Hex K
U16- Start Address 101
oK [ Cmea |
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Ilaster Slave
FLC Type AHCPUS20-RIVEN Stave ID
Start Address D 201 - Lenth (Word)
Description Data
U16- Start Address 204
0K | [ Cacet |
(D250>16#0101; D251->16#020A)
Parameter Edit
Ilaster Slawve
PLC Type AHCPUS30-RIVEN Slave ID
Start Address D 51 Leagth (Wotd)
Description Data
.
Start Address

Cancel

o]
.

PLC: (Master: D300~D309<Slave: D100~D109); (Master: D350~D354-> Slave: D200~D204)

Parameter Edit
Master
PLC Type
Data

Start Address

Description

AHCPUS0-RE2/EN

D 300

Conversion Format

It
ol el

Ulé-

Blave
Slave ID
Device Type
Length (Word)

Data

Data Type

Statt Address

2
ESEXLMALSEL v
il

100

Caneel

o
=

]
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IMaster Blave
PLC Type AHCPUS30-RI2/EN Slawve ID
i, Dievice Type
Start Address D 350 Length (Word)
Description Data
| Data Tipe
Start Address
o ][ cancel
TC: (D400<-16#1000); (D451->16#1001)
Parameter Edit
hlaster Hlave
PLC Type AHCPUS30-R32Z/EN Blave ID
Dt Dewice Type
Stert Address D h Length (Word)
Description Data
Ulé- Start Address
ok | [ cencat

hlaster
FLC Type
Data

Start Addtess

Description

AHCPUSE0-F32/EN

Hlave

Blave ID
Dewice Type

Length (Word)

Data

Data Type

Start Address

Parameter Edit
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Click Modbus Advance, and double click Modbus1. Select 2 in the SCM COM Port box,
select 1 in the Rack box, and select 1 in the Slot box.

(4) Downloading parameters
Click Download on the toolbar, click a module which will be downloaded, and click OK. If only
one module is connected, users can click OK directly.
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(5) Triggering the reading/writing of data

Method 1:

Users can use the instruction TO in ISPSoft to trigger the reading of data from bit devices/word

devices, and the writing of data into bit devices/word devices. (CR#7,CR#8, CR#17, and CR#18)
CR# | Attribute Register name Description

Triggering the reading

/ RIW of data through COM1

Triggering the reading | High byte: Reading data from bit devices
17 RIW : .
of data through COM2 | | ow byte: Reading data from word devices
00: Not triggering it
8 RIW Triggering the writing of | 01: Triggering it once
data through COM1 02: Always triggering it

Triggering the writing of

18 RIW data through COM2

If users want to continually trigger the reading of data from word devices, they can write
16#0002 into CR#17. If users wan to trigger the reading of data from word devices once, they
can write 16#0001 into CR#17.

If users want to continually trigger the writing of data into word devices, they can write 16#0002
into CR#18. If users wan to trigger the writing of data into word devices once, they can write
16#0001 into CR#18.

NETWORK 1
MO TO
N B
1/ —{ml Dl-Dio
1 jm2
173
as
1 n
NETWORK 2
M1 TO
N P
1 jml D D1l
j )
18 fm3
I
14n
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After MO is triggered, data will be read from a device in a slave thorough COM2.

After M1 is triggered, data will be written into a device in a slave through COM2.

Method 2:

In addition to using the instruction TO to trigger data exchange, users can use HWCONFIG in
ISPSoft to trigger data exchange. After the users set data registers in HWCONFIG, they can use
the data registers to trigger the data exchanges through COM1 and COM2. Data registers and
control registers can be used simultaneously. Please see the description of method 1.

The parameter Modbus Advance Read Trigger is taken for instance. After the users
double-click AH10/15SCM-5A in HWCONFIG, the Parameter Setting window will appear.

Parameter Setting

A
COMI :
COM2 Setting Description Address Monitor | Setting Value =
BACet Setting » | Slave ID [ BACHet MAC Address .o 247 Slave 1D
Baudrate .| 9600bps ~  Bandrate
Format g 71E1 + | Format
Corarauniration Timeout (rs) O 3000 Clorarem
Transraitter Delay (ras) . O 0 Travsmai
Physical Type . RS-425 + | Phyrsical
WIODBUS Advance Read Trigeer .o 0 MODE!
MODEUS Advance Write Trigger .o 0 MODB]
Grroup 1D Trigger Number O ] Grroup I
D Link [Pase +Offzet] Data Source g 0 UD Lint Iraport File
UD Link [Base + Offset] Data Destination O 0 UD Linl =
] | » Eiport File
Default 0k || Cumea |
The users have to click COM1 Setting. After the users click in the Address cell for Modbus

Advance Read Trigger, the Address window will appear. The users have to type a register
number in the Address window, and then click OK. If the register number typed is 1, the register
specified will be D1.

Parameter Setting

=
Al
COMZ S Description Address Monitor | Setting Value =
BAChet Setting » | Slave ID { BACKet MAC Address g 247 Slave 1D
Baudrate . 9600bps ~  Baudrate
Format O 7E1 + | Format
Coraraardcation Timeout (xns) g 3000 Corerem
Transmitter Delay (us) O ] Transmi
Physieal Type .|O R3-483 = Plosisal
[ MODEUS Advance Read Trigger .| 0 MODB!
MODBUS & dvance Write Trigzer .d 0 MODB
Group [D Trigger Mirnber g il Group I
1D Link [Base + Offsef] Data Source min 0 D Lind Tnport File
UL Link [Base + Offset] Data Destination .d 0 D Lint ~
: S e
Diefanlt [ ok || o |
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Input &ddress

1 (0~ 65535

] Canizel |

Parameter Setting

- A
COM]I Setting
CIOM2 Setting Description Address Monitor =~ Setting Value =
BéChet Setting Slave I/ BACnst MAC Address .O 247 Slave ID
Bandrate . O 9600bps - | Bamdrate
Format O 7E1 ~ | Format
Cormmication Timeout (s} O 3000 Comam
Transmitter Delay {ms) . O 0 Travsmi
Phuysical Type . O RS-483 ~ | Physical
» :MODEUS Advance Read Trigger Di Nin i HODE]
MODEBUS Advance Write Trigger s 0 MODBEI
Group ID Trigger Muraber O 0 Group I
D Link [Basge + Offset] Data Source . 0 UD Lint Troport File:
UD Link [Base + Offset] Data Destination O 0 UD Linl =
< T e
Default 0K || Cml |

The data register D1 can be used to trigger the data exchanges through COM1.
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8.7.2 Connecting to ISPSoft

AH10/15SCM-5A can be used as an additional communication port for an AH500 series CPU
module. ISPSoft can be connected to the AH500 series CPU module through a communication port

on AH10/15SCM-5A. The default communication format of COM1 on AH10/15SCM-5Ais “9600, 7,
Even, 1". The slave ID is 247.

(1) Setting ISPSoft
Start ISPSoft, and click Communication Settings... on the Tools menu.

(2) Select Driverl in the Driver box. (The communication format of COM1 set by COMMGR is
“9600, 7, Even, 1".) Please notice that the station address in the Communication Setting

window must be the same as the slave ID set for COM1. The station address is not the station
address of the AH500 series CPU module.

Communication Sething §|

Diivrer

Atation A ddress

IF &ddress

e Close

(3) After users click OK, a program can be downloaded to or uploaded from the AH500 series CPU
module.
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8.7.3 RS-485/RS232

This section introduces how AH10/15SCM-5A is connected to other industrial products through a
non-Modbus RS-485/RS-232 communication port on AH10/15SCM-5A.

8.7.3.1 Connecting to a Power Meter

A power meter can be connected through Modbus, or through a RS-485/RS-232 port. This section
introduces how AH10/15SCM-5A is connected to a power meter through a UD Link RS-485/RS-232
port on AH10/15SCM-5A.
(1) Starting SCMSoft

Open HWCONFIG.»>COM1 Setting—>Set communication parameters.

A
COMI Setting
COM2 Setting Description Address Monitor Initial Comme. =
BACu Setting ¥ Slave 1D/ BACHet MAC Address m] 247 Slave ID / BAChet MAC
Baudrate O 0600bps ~ | Baudrate
Format . d 7EL ~ | Fomat
Corrurication Tireeout (ras) g 3000 Comuanzication Tieout
Transyaitter Delay (ras) min| 0 Transmitter Delay (1s)
Physical Type Min| RS.485 ~ | Physical Type
MODBITS Advance Read Trigger . O 0 MODBUS Advance Rear
MODEIS Advance Write Trigger O 1] WIODBUS Adwance Writ
Group ID Trigger Nuraber nin| 0 Group ID Trigger Nube
UD Link [Base + Offset] Data Source nin| 0 UD Link [Base + Offse] Irpert File
UD Link [Base + Offset] Data Destination. nin| 0 UD Link [Pase + Offiet] =
4 | ;I_‘ Export File
Default Cancel
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Open HWCONFIG.~>Right-click AH10/15SCM-5A.->Click Intelligent Module Configuration.

Start SCMSoft.>COM PORT Setting—>Set communication protocols.
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(2) Record types

The slave ID of the power meter is 5. All telegrams consist of one of three types of records.
These types of records are abbreviated records, control records, and full records. The use of
these record types is described below.

( Abbreviated record )

{ Control record )

Cneresier Contents Description Cneresier Contents Description
number number
1 16#10 Start bit 1 16468 Start bit
16#00...16# | Instrument
2 FA, 164FF | address (IA) 2 16#03 Length
Function field 3 16#03 Length (repeat)
3 (FF) Start bit
4 Checksum (CS) 4 16#68 (repeat)
(CS=IA+FF) 5 16#00...16 | Instrument
5 16#16 End mark #FA, 16#FF | address (1A)
6 Function field
(Full record ) (FF)
Character o Parameter
7 .
number Contents Description index (PI)
1 16468 Start bit Checksum
(CS)
2 Length 8 (Summation of
3 Length (repeat) the characters
- starting from IA
4 16#68 Start bit (repeat) to PI)
5 16#00...16 |Instrument 9 16#16 End mark
#FA, 16#FF |address (IA)
6 Function field
(FF)
7 Parameter index
(Gd)
n character, data
block (DB)
Checksum (CS)
(Summation of
the characters
Length+5 starting from IA to
the last data
type)
Length+6 | 16#16 End mark
(3) Usage

AH10/15SCM-5A can communicate with the power meter through the three types of records.

(via an abbreviated record)

Type Telegram to the power meter Response (via arecord type)
1 Resetting the instrument None
(via an abbreviated record)
5 Querying the status of the instrument Abbreviated record

Most important measured values and errors

(via an abbreviated record)

3 (cyclic data) Full record
(via an abbreviated record)
4 Event data for error analysis Full record
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Type Telegram to the power meter Response (via arecord type)
5 AI! measured values Full record
(via a control record)
6 Ogtput parameters Full record
(via a control record)
7 St_a tuses Full record
(via a control record)
Instrument specifications
8 P Full record

(via a control record)

Real-time clock values
9 ) Full record
(via a control record)

(4) Editing UD Link
Type 1: Sending an abbreviated record
T Start bits+T Instrument address (I1A) 4+ Function field (FF) s+ Checksum (CS) s+ End mark g
—>16#10+D0+16#09+(IA+FF)+16#16

Start bit: 16#10 The instrument address (IA) is read from
DO.
Format v
Varisbls Valus |G{DWDJ)
( Variable - Length )
[IRewverse

Wariahle Properts

MMapping Register |D Register v| | 0 |
Length Propertyr
—

Mapping Register I:I

Constant

(o [ cmen ]

Function field (FF): 16#09 Checksum (1 byte): IA+FF

Checksum

Na. : ~ Mo :
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End mark: 16#16

The editing is complete.

Packet Edit

Packet Name |
Packet Wiew
[10] +(EiD [0, 1y + [09] + <Checksum-ZUM (1Exte)= + [16]
Packet Segment Edit
Ho. Class Format Segment View Up
1 Message Constant Hex [10]
2 Message Variable Null (R(D [0, 1 Doy
3 Meszsage Constant Hex [09]
4 Checksum Hex “Checksum-3T (1Byte)-
3 Message Constant Hex [16]
Delete
Iessage Address
[ Constant ] [ Variable ] [ Constant ] [ W ariable l
Length Checksum
Add Add No.[ 2 |5 - we |33
| ok || cemea |

No response is heeded. Users do not need to edit a RX packet.
Editing a command: TX packet 1 is sent. No response is needed.

Command Edit
S

Conunand Type

Send Packet | TX Packetl v
Recv Packet

Buccess

A

Roty o
Riefmi O

Send Wait 0| @-ess3me)
Timeout 0 | n-6ssasme)

[ ok || cence
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Type 2: Sending an abbreviated record, and receiving an abbreviated record
Sending an abbreviated record: The packet which will be sent is the same as TX packet 1 in type
1. The function field is 16#29.

Copy TX packet 1 in the Reset Group.

Paste TX packet 1 in the Query group.
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Receiving an abbreviated record:

F Start bita+T Instrument address (IA) s+ Function field (FF) s+ Checksum (CS) 4+T End mark

2>16#10+D0+16#09+(IA+FF)+16#16
Start bit: 16#10

Function field (FF): (*, 1)

1 byte is ignored. If users wan to store the function

field, they can store it in a data register.

Message Yariable Edit

Format v
Variable Value | (% 1)
[ Variahle Length

[ Rewerse
Watiable Propertsy
ronction
IMapping Register I:I
Letigth Property
—
Mapping Register I:I
constn

| ok || cance

Instrument (I1A): Check whether the

instrument address received and the
instrument address sent previously are

the same.

Meszage Yariable Edit

Variahle Property

Format il b

Vasisble Value (RO O], D |
U Variahle Length

[Reverse

Function

Iapping Register |D Register v| | a |
Length Property

Function

Iapping Register I:I

Constant

o
=

Checksum (1 byte): IA+FF

Checksum
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End mark: 16#16

The editing is complete.

Packet Edit

Packet Hame |

Packet View

[10] + (R(D [0, 1) +*, 1) + <Checksum-SUR (1Byie)= + [16]
Packet Begment Edit

Ha. Clage Format Jegment View

1 MMessage Constant Hex [10]

2 Message Variable Hull (R(D 0], 1)

3 Message Variable Hull * 1

4 Checksum Hex <Checksum-3UL (1Byte)=>

3 MMessage Constant Hex [16]

Message Address

’ Constant ] ’ Vatiable ] ’ Constant ] ’ Vatiable ]
Length Checksum

add Ha. “ ~ Hao. “
E; s

Editing a command: TX packet 1 is sent, and RX packet 1 is received.
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Type 3: Sending an abbreviated record, and receiving a full record
Sending an abbreviated record: The packet which will be sent is the same as TX packet 1 in type
1 or TX packet 1 in type 2. The function field is 16#89.

Packet Edit

Packet Name |
Facket View
[10] +(R(D [0}, 1) + [29] + <Checksum-SUM (1Eyte)> + [16]
Packet Segment Edit
Ho. Class Format Segment View
1 Message Constant Hex [10]
2 Message Variable Hull (R(D [0y, 1)
3 Message Constant Hex [29]
4 Checksum Hex <Checksum-3UM (1Byte)=
5 Message Constant Hex [16]
Meszage Address
I Constant ] ’ WVariable l [ Constant ] ’ WVariable ]
Length Checksum
Add Mo, : ~ Ho. :

Receiving a full record:
T Start bits + T Length s + T Length (repeat) s + T Start bit (repeat) s + ¥ Instrument (1A) s + T Function
field (FF) s + TParameter index (P1)s + " Data block (DB) 4 + TChecksum (CS)s + TEnd mark g

- 16#68+(Null)+(Null)+16#68+D0+(Null)+D100

Start bit: 16#68 Length+Length (repeat): 2 bytes are
ignored. Users can ignore the length or
store the length.

Meszage Yariable Edit

Format v

Vasiable Value (%D |

( Variable - Length )
[ Reverse
Wariable Propertsy

Function

M apping Register

Length Property

Function Constant v

MWapping Register

constns

8-59



AH500 Module Manual

Format

Vatighle Value

[CRewvetse
Varighle Properts

Function

Mapping Register

Length Property
Function
Mapping Register

Constant

Start bit (repeat): 16#68

T

Function field (FF): 1 byte is ignored.

Mezzage Yariable Edit

)

(

WVatiahle

Constant

*

Length

:

:

)

ok ||

Cancel

Instrument (IA): Check whether the
instrument address received and the
instrument address sent previously are
the same.

Meseage Yariable Edit

Format Tl v
Vasiable Value | RO [, D |
U Variable Length !
[ Reverse
Wariable Propertsy
Function
Mapping Register |D Register v | | 1] |
Length Property
Function
IMapping Register |:|
Constant

o
-

The data types following the function
field are stored in the data registers
starting from D100. (*)

Meszage Yariable Edit

Format Tl v
Variable Vaue | (W(D [100]), %) |
{ Variable Length  J

[IReverse
Watighle Property

S—

Mapping Register |D Register  w | | 100 |
Length Property

S—

Mapping Register I:I

s [ 1]

[ ok ][ canca |
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The editing is complete.

Packet Edit

Parcket Name |RXPacket1 |
Packet View
[58] +(*. 2 + [68] +(ReD [0y, L+, 1 + (WD [100].
Packet Segment Edit
HNo. Class Format Segment View
1 Meszage Constant Hex [6Z]
2 Meszage Variahle Hull [
3 Meszage Constant Hex [6Z]
4 Meszage Variahle Hull (RO [O], D
3 Meszage Variahle Hull % 1)
é Meszage Variahle Hull (3D [1007), *)
Message Address
[ Constant ] ’ Variahle ] [ Constant ] ’ Variahle ]
Length Checksum
Add [ 4@ | me |0 | . oW El

*: Users can ignore some unimportant bytes, and store data they need in data registers. Besides,
if the length of data received is unknown, the users can store the data in data registers.

Editing a command: TX packet 1 is sent, and RX packet 1 is received.

Command Edit

Comamand Mo,

Commatnd Type

Send Packet

Recv Packet

Success

Fail

R o Jew
o o

.25
Send Weit o | @-sssmag
Timeout (50 - 65535 ms)

| ok ][ ceneat

Repeat
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Type 4: Sending an abbreviated record, and receiving a full record:

Sending an abbreviated record: The packet which will be sent is the same as TX packet 1 in type
1 or TX packet 1 in type 2. The function field is 16#A9.

Packet Edit

Packet Name |

Packet View

[10] + BT [0y, 1 + [A9] + <Checksum 3TN (1 Byter= + [16]
Packet Segment Edit

Ho. Class Format Segment View

1 Mezsage Constant Hex [10]

2 Iiessage Wariahle Mull (RO O], 1

3 Ilessage Constant Hex [49]

4 Checksum Hex <Checksum-3UM (1Byter=

3 Ilessage Constant Hex [16]

Iessage Address

l Conistant ] l Variahle ] l Conistant ] l Variahle ]
Length Checksum
Add No.[ 2 |3 ~ mo[3 3

Receiving a full record:
T Start bits + T Length s + T Length (repeat) s + T Start bit (repeat) s + T Instrument (I1A) s + T Function

field (FF)s + TParameter index (Pl)s + T Data block (DB) s + TChecksum (CS)a + TEnd mark

> 16#68+16#06+16#06+16#68+DO0+(Null)+(Null)+(Summation of the characters starting from IA
to the last data type)+16#16

Start bit—Length—Length (repeat)—Start bit Instrument (IA): Check whether the
instrument address received and the

repeat . .
(repeat) instrument address sent previously are the
same.
Fomat v
Vasisble Value (RO O], ) |
( Variable > Length )
[CRewverse
Wariahle Property
Fuasion
Mapping Register |D Register v| | 1] |
Length Property
Funcion
Mapping Register I:I
E—
| ok || cawea |
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Function field (FF): 1 byte is ignored.

Meszage Yariable Edit

The parameter index and the data block are
stored in the data registers starting from

Checksum (CS)

Checksum

Add

D100.
Format Tl - Message Yarahle Edit
Varigble Value | (%, 1) |
Format Tull L'
[ Vatiahle Length
Vasigble Value | (W(D [100], 4) |
[ Rewetze
U Vatable - Length )
Wariahle Propert;
Iy CIRewerse
—
WVariable Property
Mappinz Register I:I
i
Length Property Ilapping Register | D Register | | ] |
Fution
Length Property
Iapping Register I:I
sonsion
coms
Mapping Register I:I
— S
[ ok | cena |

End mark: 16#16

Editing a command: TX packet 1 is sent, and RX packet 1 is received.

Command Edit

Command No.
Command Type
Send Packet
Recv Packet
Buccess

Fail

Retry

Eepeat

Setid Wait

Titneout

T Packet] v]

|R’XPacket1 v|
o Jem
. e
O R
(30 - 63535 m3)

L_ox |

Cancel
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Type 5: Sending a control record, and receiving a full record:
Sending a control record: The function field is 16#89.

T Start bits + TLengtha + TLength (repeat) s + T Start bit (repeat) s + TInstrument address (I1A) 1

+ TFunction field (FF)a + TParameter index (P1)a + T Checksum (CS)a + "End mark s

2>16#68+16#03+16#03+16#68+D0+16#89+D1+(Summation of the characters starting from IA
to PI)+16#16

Start bit—Length—Length (repeat)—Start bit E?)e instrument address (IA) is read from
(repeat) .
Forma v
Variable Valve | (RO [, 1) |
( Variahle - Length )
[IReverse
Variable Property
R
Mapping Register |D Register  w | | 0 |
Length Property
c—
Mapping Register I:I
Con
| ok | [ cenca |
Function field (FF): 16#89 The parameter index (PI) is read from
D1.
Fommat v
Vatiable Value | (RO [1], 1) |
( Variahle - Length )
[IRewverse
Vatiable Propetty
Suaion
Ilapping Register |D Register v| | 1 |
Length Property
Fuctn
Ilapping Register |:|
Contn
| ok || canca |
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Checksum (CS) End mark: 16#16

Checksum

Hao. : ~ Mo :

Receiving a full record:
T Start bitas+ T Length a + T Length (repeat) s + T Start bit (repeat) 4 + T Instrument (I1A) 4 + T Function
field (FF)s + TParameter index (Pl)s + TData block (DB) 4 + TChecksum (CS)s + TEnd mark s

—>16#68+(Null)+(Null)+16#68+D0+(Null)+D1+D100+(Summation of the characters starting from
IA to the last data type)+16#16

Start bit: 16#68 Length—Length (repeat): 2 bytes are

ignored.
Meszage Yanable Edit
Fomnat v
Variable Value (%D |
{ Variable - Length )
[Reverse
WVariable Property

Function

Mapping Register

Length Property
Function Conistant

Mappitig Register

conn
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Start bit (repeat): 16#68

Function field (FF)

Message Yanable Edit

Tull v
[ |
[ Variahle Length  J

Format

Wariable Value

CReverse

Wariahle Property

Function

MMapping Register

Length Property
Funection
Mapping Register

Constant

@]
-

Instrument (I1A): Check whether the
instrument address received and the
instrument address sent previously are the
same.

Message Yanable Edit

Pt v
Varible Value | (RO 0], D |
C Vasiable Length )

CReverse
Wariahle Property

—

MMapping Register | D Register | | 0 |
Length Propetty

—

Mapping Register I:I

ot [ 1]

| ox || caca |

The parameter index received must be the
same as the parameter index sent
previously.

Meszage Yariable Edit

Format Hull »
Vaisble Value | (RO [ D |
C  Vanable - Length  J

[ Reverzse
Watiahle Property

roneion

MMapping Register |D Register | | 1 |
Length Property

Fuoci

Mapping Register I:l

oo

[ ox || caa |
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Data block (DB): The data received is stored in
the registers starting from D2100.

Meszage Yariable Edit

Format v
Tarigble Value (D [100]), *)

4 Variahle - Length !/
[IReverse

Vatighle Property

Function Write W0 »
Mapping Register D Register % 100
Length Propetty
Function * w
Mapping Register
Cotistart
| ok || Cancal

(5) Downloading a group list
Users can click Download on the toolbar in SCMSoft.

(6) Triggering UD Link through ISPSoft
UD Link is triggered through ISPSoft. The sending/receiving of the packets in a group is
triggered by the instruction TO. After 1 is written in CR#21, the sending/receiving of the packets
in group 1 will be triggered. After 2 is written in CR#21, the sending/receiving of the packets in
group 1 will be triggered.

CR# | Attribute Register name Description

Triggering the sending/receiving
21 R/W of the packets in a group through
COM1

Triggering the sending/receiving of
the packets in a group through COM1

The sending/receiving of the packets in type 1~type 5 is controlled by M1~M5. The slave ID of
the power meter is written into DO, and the parameter index is written into D1. If users want to
write a value in a register, the low byte is in front of the high byte. For example, if the salve ID of
the power meter is 5, the value written into DO is 16#0500. The value stored in D100 is read in
the same way.
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8.7.4 COMRS Function

This COMRS function works the same as the instruction COMRS (API1812) does. It is only
available for AH15SCM-5A FW V1.02 or later, HWCONFIF V3.06 or later, SCMSoft V1.24.06 and
DCISoft V1.20 or later. You can use control registers or use D devices via PLC program to trigger
data exchange. This function supports two independent communication ports.

CR# o
COM1 | COM2 HWCONFIG Description
53 73 The starting address where the data Setting range is defined by PLC
sending begins (D device) via COM1/2 CPU
The length of data (byte) to be sent via . A
54 74 COM1/2 Setting range: 0~800
55 75 The starting address where the data Setting range is defined by PLC
receiving begins (D device) via COM1/2 | CPU
. Setting range: 0~800
56 76 The maximum length of data (byte) to be When the mode is in 2 or 3, this
received via COM1/2 S .
setting is invalid.
Mode 0: Reserved
Mode 1: Reserved
Mode 2: 1 ending words
57 77 Modes of data receiving via COM1/2 Mode 3: 2 ending words in a row
Mode 4: Reserved
Mode 5: Reserved
Mode 6: Reserved
Parameters for data receiving via . o
58 78 COM1/2 Work with the receiving modes
Setting range: 0~30000
59 79 Receiving time out via COM1/2; 0: disable timeout
unit: ms When the mode is in 2 or 3, this
setting is invalid.
. . 0: 16-bit
60 80 Modes of data handling via COM1/2 1- 8-bit
61 81 Buffer zone in COM1/2 0 Disable buffer zone
1: Enable buffer zone
0: Disable; reset the
62 82 Enable/disable transmission via COM1/2 communication status, error code
and clear the buffer zone
1: Enabled
63 83 Communication status of COM1/2 Status flag
64 84 Error codes of COM1/2 Refer to the following descriptions
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CR#58, 78: Receiving parameter via COM1/2

[Description]
Currently mode 2 and mode 3 are available.

Contents in the
Receiving mode receiving Remark
parameter

Receiving data Setting value of the If the special word is 16#0A,
9 contains one special | ending word the receiving parameter is

word as the ending 16#000A.

word

Receiving data Setting value of the 2 | If the 2 special words are
3 contains 2 special ending words 16#0D and 16#0A, the

consecutive words receiving parameter is

as the ending word 16#0DO0A.

Others | Not supported

CR#62, 82: Enabling transmission via COM1/2

[Description]

You need to enter the setting value 1 in the control registers manually to enable
transmission and enter the setting value 0 after transmission is done. If during execution,
you set the setting value to 0, it will not stop transmitting immediately. It stops only after
the one is under transmitting is done. Once PLC switches from RUN to STOP, the value
here will be reset to 0.

1) Not executing transmission
0 2) Set the status flag to O

3) Set the error code to 0

4) Clear data in the receiving’s buffer zone
1 Enable sending/receiving

CR#63, 83: Communication status of COM1/2

[Description]

You can use the setting values BitO~Bit2 in the control registers to read the
communication status and control the communication procedure. If you reset the value in
Bit0 manually, the system will execute COMRS again and after the execution is done,
SCM will set the value in Bit0 to 1. Once PLC switches from RUN to STOP, the value here
will be reset to 0.

Name =Xl SR Description
control define

_ Completion 0: Start tra_ns_mission

BitO flag Vv V (set to 0) 1: Transmission done; stop
sending/receiving
Bitl Error flag \Y V (set to 0)
Bit2 Data-receiving Vv
flag
Bit3~15 | Reserved
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CR#64, 84: Error codes of COM1/2

[Description]

SCM generates the error codes. When the enabling transmission flag is reset to 0, the
error codes here will also be reset simultaneously. Once PLC switches from RUN to
STOP, the value here will be reset to 0.

Error Code Description

Invalid sending length setting

Invalid receiving length setting

Invalid setting mode

Invalid timeout setting

Communication error between PLC CPU and module

Buffer zone overloaded

Communication timeout

NOoOgAWNE

The following example uses control registers to start COMRS mode 3, with 2 special ending
words:
¢ Software: SCMSoft
Open HWCONFIG from ISPSoft, right click on the image of AH15SCM to select the
option “Intelligent Module Configuration” to start SCMSoft.
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Select SCM Devicel (can be rename in the settings of COM port) from the treeview on
the left window and set the protocol of COM1 and COM2 to COMRS. After that click the

download icon from the tool bar.

& Software: HWCONFIG

Double-click the module image to open the module setting page. Select COM1/2 Setting
and set the format to 8 bytes, e.g. 8 E_1 to help ensure data integrity. After the setting is
complete, click the download icon from the tool bar.

Use control registers to execute COMRS function. If you want to use D devices, you can
enter the corresponding D devices in the COMRS setting of the SCM module in

HWCONFIG.
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€ PLC Program
This example only shows SCM receiving multiple data via COM1. Each data length is 20
bytes and ending with 0XODOA. COMRS mode 3 uses special words to determine data
type and stores them into PLC registers. If data sending is also one of the task, SCM will
only start sending data after all the data is received.

It is suggested to create corresponding relationships between the control registers and
the data registers first. Write all the needed control registers into the PLC program at one
go to avoid written errors caused by executing too many TO instructions on the modules;
that can happen when you need use more instructions to add more control registers in.

Control Data
Register Registers Setting Value Description
(CR#) (D)

53 - 0 -

54 . 0 NOT transmitting

55 1055 200 D200 as the starting address to store the
received data. If using mode 2 or mode
3, no limitation on the data length to be

%= JER =) y=

56 1056 0 stored. EWEIRNBERZFWAEBNMIES
D200 - AR 2 BEEL 3K - RER
R E HER
Mode 3: Receiving data contains 2

57 1057 3 special consecutive words as the ending
word

58 1058 1640D0A O0xODOA is considered as the ending of
the data.

59 1059 0 When using _mod_e 2 and m(_JdeC_%, Fhe _
communication timeout setting is invalid.

60 1060 0 Use 16-bit mode

61 1061 1 Enabling the buffer zone

62 1062 0 Reset the communication status

PLC program:
After M100 is triggered, the setting value here is reset and you can write new COMRS

parameters.
StartReset
MI0D M200
|1 (R)
NMOV
En
(=S DHD200
150Hn
TO
En
] —ml DRDsi
2 —m?2
53—m3
DINS3HS
1—n
MIOD
—(R)
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Keep reading the communication status and write the result in D1062~D1064.

M200 is triggered, reset the counter (D900) and write “1“ in CR#62 to enable
transmission. When the value in CR#63 is 1, it indicates the receiving is complete.
Add 1 in D900 and write the value “0” in CR#63 to start receiving again.

The received data will be stored from D200 and so forth. The first word stores the data
length (ending word included) in byte. When SCM needs to manage storing and
receiving at the same time, it is possible that some packets may be lost. It is suggested to
add data length comparisons to ensure no packet will go missing. As the example below
shows when the data length is confirmed to be 20 in D200, the system can start storing
10 words from D2001 and on.
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Now let’s have a look at the device monitoring table in ISPSoft to see the progress.
M100 was set to ON and after the setting was done, M100, M200 were reset
automatically. M200 was set to ON again to start receiving. PC or other device sent
ASCII string “123456789123456789\x0D\x0A” to SCM and the data registers of the PLC
received the data. The received data was stored from D200 and so forth. The first word
stores the data length. And after that data was stored in low byte and high byte. The
received data is overwritten by the data that keeps coming to be received. Thus it will be
safer if using PLC program to make sure the data length is right before storing data in
D2001 and so forth.

M100

M200 [ ——
D200 20
D201 331
D202 3433
D203 3635
D204 3837
D205 3139
D306 1332
D207 3534
D208 3736
D209 EER
D210 0A0D
D211 0000
D213 0000
D213 o000
D214 0000
D200] 031
D2002 3433
D2003 3635
D2004 3837
D2005 3139
D2006 3332
D2007 3534
D2008 3736
D200 203
D210 |
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8.8 Error Flags

The error flags and the UD Link statuses are stored in data registers. Users can modify the input
device range by themselves.

Data register Description

DO Error code

D1 Hardware failure

D2 An error occurs_when the communication protocol for exchanging data
through COM1 is UD Link.

D3 An error occurs_when the communication protocol for exchanging data
through COM2 is UD Link.

D4 An error occurs_when the communication protocol for exchanging data
through COM1 is Modbus.

D5 An error occurs_when the communication protocol for exchanging data
through COM2 is Modbus.

D6 An error occurs when data is exchanged through COM1.

D7 An error occurs when data is exchanged through COM12

D8 Internal communication error

D9 The group which is triggered whgn the communication protocol for
exchanging data through COM1 is Modbus

D10 The group which is triggered whgn the communication protocol for
exchanging data through COM2 is Modbus

D11 The com_mand which is executed_ when t_he communication protocol for
exchanging data through COML1 is UD Link

D12 The com_mand which is executed_ when t_he communication protocol for
exchanging data through COM2 is UD Link

D13 The pacl_<et which is sent/receive_d When_the communication protocol for
exchanging data through COML1 is UD Link

D14 The pacl_<et which is sent/receive_d When_the communication protocol for
exchanging data through COM2 is UD Link

D15 Reserved

D16 Reserved

D17 Reserved
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Contents of the error flags:

DO
Error code Description
16#0001 Hardware failure
An error occurs when the communication protocol for exchanging data
16#0002 - : ;
through a communication port is UD Link.
16#0004 An error occurs when data is exchanged through a communication port.
An error occurs when the communication protocol for exchanging data
16#0008 A :
through a communication port is Modbus.
16#0010 AH10/15SCM-5A is restored to the factory setting.
16#0020 Internal communication error
D1
Bit 15~4 3 1 0
- The voltage is | The SRAMis | The GPIO is | '€ flash
Description Reserved memory is
low. damaged. damaged. d
amaged.
D2 and D3
Bit 3 2 1 0
The data received
is not the same as The packet is The command The aroup number
Description | the data which € pa number can not group
edited incorrectly. can not be found.
should be be found.
received.
Bit 7 6 5 4
The data received The datg _recelved
. is insufficient. The
o is more than the .
Description d data comparison Reserved Checksum error
ata expected to
! can not be
be received.
performed.
Bit 11 10 9 8
The group list
o downloaded to
Description Reserved Reserved Reserved AH10/15SCM-5A
is incomplete.
Bit 15 14 13 12
The number of The number of
Description Reserved Reserved da.ta which will be | data which will be
written exceeds read exceeds the
the device range. | device range.
D4 and D5
Error code Name Description
16#0001 lllegal function The function code is not supported.
16#0002 lllegal data address The address is not supported.
16#0003 lllegal data value The data value is not supported.
16#0004 Slave device failure The salve fails.
16#0005 Transform failure The value is transformed incorrectly.
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D6, D7, and D8
Bit 3 2 1 0
Description C;ommumcaﬂon Buffer overrun Parity check error Framing error
timeout error
Bit 7 6 5 4
Internal Internal
Description Reserved communication communication Checksum error
error timeout
Bit 11 10 9 8
Th_e buffer zone in The buffer zone in
which packets ;
L . which packets
Description Reserved received are
sent are recorded
recorded
overflows. overflows.
Bit 15 14 13 12
Description Reserved
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MEMO
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9.

1 Introduction

AH10/15EN-5A is an AH500 series Ethernet module. The data in an AH500 series PLC CPU can be
transmitted to a remote device through Ethernet. Besides, the PLC CPU can control the remote device
through ISPSoft, and a program can be downloaded to the PLC CPU through ISPSoft.

9.1.1 Functions

There are two Ethernet ports. They can automatically detect whether the transmission speed is 10
Mbps or 100 Mbps.

Auto-MDI/MDIX

It supports the Modbus TCP protocol. (It supports master mode and slave mode simultaneously.)
It supports the IEC60870-5-104 protocol (available for AH15EN-5A FW V2.00 or later)

It supports EtherNet/IP protocol (available for AH10EN-5A FW V2.00 or later)

Sending emails (not protected by cryptographic protocols, such as SSL or TSL)

It supports SNMPv1 and SNMPv2.

It automatically adjusts the real-time clock in an AH500 series PLC CPU through the Network Time
Protocol (NTP).

9.1.2 Specifications

Network interface

Item Specifications

Connector type RJ-45 with auto-MDI/MDIX

Transmission

802.3 and 802.3u

interface

Transmission Category 5e cable

cable The maximum length is 100 meters.
Transmission .

speed 10/100 Mbps auto-detection
Number of

Ethernet ports

2 (switchable between single IP address and two IP addresses)
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Ethernet Specification: AH10EN-5A

Communication protocol

MODBUS TCP, EtherNet/IP

Type of IP Address

BOOTP, DHCP, NTP, SNMP, SMTP

MODBUS TCP

Topology type

Star, linear topologies

Max. connection number

(Client) 64
Max. connection number 128
(Server)
Max. data length
per transmission 100 words

(Read/Write counted
separately)

EtherNet/IP
10 Connection

Topology type

Star, linear, ring
(DLR Ring Node only)

Max. TCP connection number

64 (number of Server and Client
connections are counted together.)

Max. CIP connection number
(number of data exchange

64 (number of Server and Client
connections are counted together.)

EtherNet/IP
Explicit Message

table)
Requested Packet
Interval (RPI) 1~1000ms
Max. Transmission 6400 DDS
Speed pp
Max. Data Length/per 500 bytes

transmission

Class 3 (Connected Type)

UCMM (Unconnected Type)

32 (Clients + Servers)

CIP Objects

Identity Object (16#01)

Message Router Object (16#02)
Assembly Object (16#04)
Connection Manager Object (16#06)
DLR Object (16#47)

QoS Object (16#48)

Port Object (16#F4)

TCP/IP Interface Object (16#F5)
Ethernet Link Object (16#F6)
Vendor specific object :

X Register (16#350)

Y Register (16#351)

D Register (16#352)

M Register (16#353)

S Register (16#354)

T Register (16#355)

C Register (16#356)

HC Register (16#357)

SM Register (16#358)

SR Register (16#359)

Control Register (16#370)

Input Register (16#371)

Output Register (16#372)

For more details on explanation, refer to
Chapter 8 in EtherNet/IP manual.
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B FEthernet Specification: AH15EN-5A

Communication protocol MODBUS TCP, IEC60870-5-104
Type of IP Address DHCP, NTP, SNMP, SMTP
Topology type Star, linear topologies
Max. connection number 64
(Client)
Max. connection number 128
MODBUS TCP (Server)
Max. data length
per transmission
(Read/Write counted 100 words
separately)
Max. connection number 16
(Client)
IEC60870-5-104 Max. connection number
(Server) 16
Max. data point (IOA) 1000 /Type

W Electrical Specification: AH10/15EN-5A

Item Specifications
Supply voltage 5vDC
Electric energy 15W
consumption
Insulation 2.500 V DC
voltage
Weight Approximately 139 g

9.1.3 Dimensions

3D 103
HoA o
= I -
<=
ﬂ 3
1 = =7 6\«

Unit: mm

9-4




Chapter 9 Ethernet Communication Module AH10/15EN

9.1.4 Profile
(D—F10EN Ay
ot 9 - @ ~Te
> wd@| |0
@ b
@——
x1 <9 Ea
G—— [0
L |Te )
®&——> )
Number Name Description
1 Model name Model name of the module
Seven-segment .
2 display Display
3 | LINKLED LINK LED indicator for R345 port 1
indicator
4 ACK LED ACK LED indicator for RJ45 port 1
indicator
5 | LINKLED LINK LED indicator for R345 port 2
indicator
6 ACK LED ACK LED indicator for RJ45 port 2
indicator
7 NS LED indicator | LED indicator
8 MS LED indicator | LED indicator
9 RJ45 port 1 RJ45 port 1
10 RJ45 port 2 RJ45 port 2
11 Label Nameplate
12 Set screw Fixing the module
13 Connector Connecting the module and a backplane
14 Projection Fixing the module
9.1.5 RJ-45 Port
Pin | Definition Description
1 Tx+ Transmitting data + 127345678
2 Tx- Transmitting data - | | | | | | | |
3 Rx+ Receiving data +
4 -- N/C
5 -- N/C
6 Rx- Receiving data - W
7 -- N/C
8 -- N/C
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9.2 Installation and Wiring

This section introduces the installation of AH10/15EN-5A, and the connection of AH10/15EN-5A to the
network.

9.2.1 Installation

m Installing AH10/15EN-5A on a main backplane:

Insert a module into a slot, make sure that the module is installed on the backplane properly, and tighen
the the screw, as illustrated below.

1. Insert the projection under the module into the hole in the backplane.
2. Push the module in the direction indicated by the arrow until it clicks.

3. Tighten the screw on the module.
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9.2.2 Connecting to the Network

After an AH500 series PLC CPU is set through HWCONFIG in ISPSoft, AH10/15EN-5A can carry out
communication. The basic setting of the PLC CPU is accomplished through the RS-232/USB/Ethernet
port. After IP addresses and subnet masks are assigned to AH10/15EN-5A, and a network cable is
connected to AH10/15EN-5A, AH10/15EN-5A can carry out the communication. Users can choose a
Cat 5e twisted pair cable as the network cable, and does not need a jumper wire.

AH10/15EN-5A is equipped with two RJ45 ports. The ports function as a switching hub that connects
network segments. If users want to use these ports, they must assign a single IP address. If
AH10/15EN-5A is connected to two different networks, the users must disable the switching hub
function through HWCONFIG, and assign two IP addresses and two subnet masks to AH10/15EN-5A
so that AH10/15EN-5A connects to a wide area network (WAN) and a local area network (LAN).

9.3 Regqisters

There are input registers, output registers, and control registers in AH10/15EN-5A. Data is sent from or
is sent to the PLC CPU determines if the register is an input or output one.

When the data is sent to PLC CPU from AH10/15EN-5A, the registers used are input registers and they
are often used for storing the status value. You can use the input registers to read the status of
AH10/15EN-5A. When the data is sent from PLC CPU to AH10/15EN-5A, the registers used are output
registers and they are often used for storing commands. You can use the output registers to activate
executions. For input and output registers, you need to use HWCONFIG to assign and the input/output
registers to the corresponding data registers and use PLC program to execute. Control registers are
used for setting communication related parameters, you need to use FROM / TO instructions to read
and write the control registers.

The functions of the registers are described below.

9.3.1 Functions of the Input Registers

Number . . o
TYARKY Attribute Register name Description
i 40 R Status of the product Displaying the §tatus of the system
0: The system is normal.
The version of the system is represented by a
i #1 R Version of the svstem hexadecimal value. For example, if the version of
¥ the software is 1.02, it is represented by
16#1020.
- #2 R Status of port 1 Displaying the status of port 1
- #3 R Status of port 2 Displaying the status of port 2
- #4 R Reserved
- #5 R Reserved
Statuses of the Modbus Number of Modbus TCP clients which are
- #6 R ;
TCP clients connected
Statuses of the Modbus Number of Modbus TCP servers which are
- #7 R
TCP servers connected
- #8 R Reserved
- #9 R Reserved
- | #10 R Reserved
- #11 R Statuses_, of the TCP Number of TCP connections
connections
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Number . . L
TYARKY Attribute Register name Description
Every bit represents a remote device.
. #12 R Status of transmitting data | 0: The data exchange is executed successfully.
1~data 16 1: The data exchange is not executed
successfully.
Every bit represents a remote device.
- w3 R Status of transmitting data |0: The data exchange is executed successfully.
17~data 32 1: The data exchange is not executed
successfully.
Every bit represents a remote device.
- #14 R Status of transmitting data |0: The data exchange is executed successfully.
33~data 48 1: The data exchange is not executed
successfully.
Every bit represents a remote device.
. #15 R Status of transmitting data | 0: The data exchange is executed successfully.
49~data 64 1: The data exchange is not executed
successfully.
?r;l?uet g;?;ie; to transmit the Time it takes to transmit the input data in
- | #16 R AH10/15EN-5A to the A(%ﬁ?t{laﬁiifgz;he devices in the CPU module
devices in the CPU module :
Time it takes to transmit the
- w17 R data in the PLC.CPU to the | Time it takes to transmit the data in the PLC CPU
output memory in to the output memory in AH10/15EN-5A
AH10/15EN-5A
g;Taet;tettsvkeeeSnt?hzansmlt the Time it takes to _transmit the data between the
. w18 R inputfoutput registers in !nput/output reg|§ter§ in AH10/15EN-5A and the
AH10/15EN-5A and the mput./out;.)l{t devices in the PLC CPU
devices in the PLC CPU. (Unit: Millisecond)
Time it takes to scan the Time it takes to scan the system
- | #19 R .
system (Unit: Microsecond)

9.3.2 Functions of the Output Registers

Number . . .
TYARKY Attribute Register name Description
- #0 R Reserved
- #1 R Reserved
- #2 R Reserved
- #3 R Reserved
- #4 R Reserved
- #5 R Reserved
- #6 R Reserved
- #7 R Reserved
- #8 R Reserved
- #9 R Reserved
Trigger for the sending | Every bit represents a trigger.
- | #10 w . o
of the email 1: The email is sent.

9-8




Chapter 9 Ethernet Communication Module AH10/15EN

Number

TYARKY Attribute Register name Description
Make sure the corresponding registers for data
exchanged are enabled before executing the
following modes.
I W Mode of the data 0: The execution of the data exchange stops.
exchange 1: The data exchange is executed once, and then
stops. Enter the value “0” before entering “1” for
another execution.
2: The data exchange is executed continually.
Triggering the
- | #12 w transmission of data
1~data 6
Triggering the
- | #13 wW transmission of data Select the data exchange table; every bit represents
17~data 32 a remote device.
Triggering the 0: The data exchange is not triggered.
- | #14 w transmission of data 1: The data exchange is triggered.
33~data 48
Triggering the
- | #15 W transmission of data
49~data 64
- | #16 R Reserved
- | #17 R Reserved
- | #18 R Reserved
- | #19 R Reserved

9.3.3 Functions of the Control Registers

CR
number | Attribute Register name Description
HW | LW
The model code is a default value.
- #0 R Model code The model code of AHLI0EN-5A is 16#5881.
The model code of AH1I5EN-5A is 16#5882.
The version of the system is represented by a
- #1 R Version of the system | hexadecimal value. For example, if the version of the
software is 1.02, it is represented by 16#1020.
0: Asingle IP address is assigned, and the two ports
. function as a switching hub.
i #3 RIW Operation mode 1: Two IP addresses are assigned, and the two ports
operate individually.
#5 | #4 R/W IP address of port 1 IP address of port 1
#7 | #6 R/W Subnet mask of port 1 | Subnet mask of port 1
#9 | #8 R/W S:rttei’v ay address of Gateway address of port 1
Assigning an IP ) .
- | #0 RIwW address to port 1 by a 2: it]a:g ;Zsri(irse?ssassigned by a DHCP server
DHCP server : '
Triggering the setting of | 0: The assignment of an IP address is complete.
- | #11 R/W the IP parameters for | 1: The setting of the IP parameters
port 1 (in CR#4~CR#10) for port 1 is triggered.
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CR
number | Attribute Register name Description
HW | LW
0: The assignment of an IP address is complete.
Status of assianing an 1: An IP address is being assigned.
- | #12 R/W gning 2: The assignment of an IP address by a DHCP
IP address to port 1
server has not been complete.
3: The IP parameters are incorrect.
#15 | #14 R/W IP address of port 2 IP address of port 2
#17 | #16 R/W Subnet mask of port 2 | Subnet mask of port 2
Assigning an IP ) :
- | #20 R/W address to port 2 by a 2: ita::g, IF;:ddre.ss ianed by a DHCP
DHCP server : An IP address is assigned by a server.
Triggering the setting of | 0: The assignment of an IP address is complete.
- #21 RW | the IP parameters for | 1: The setting of the IP parameters (in
port 2 CR#14~CR#20) for port 2 is triggered.
0: The assignment of an IP address is complete.
Status of assianing an 1: An IP address is being assigned.
- | #22 R/W gning 2: The assignment of an IP address by a DHCP
IP address to port 2
server has not been complete.
3: The IP parameters are incorrect.
#AT | #23 Reserved
- | #48 R/W Executlon state of email Execution state of email 1
- | #49 R/W Executlon state of email Execution state of email 2
- | #50 R/W 5 xecution state of email Execution state of email 3
- | #51 R/W Executlon state of email Execution state of email 4
- | #52 R/W Executlon state of email Execution state of email 5
- | #53 R/W Execuhon state of email Execution state of email 6
- | #54 R/W 5 xecution state of email Execution state of email 7
- | #55 R/W gxecuhon state of email Execution state of email 8

The definitions of the symbols:

R: Users can read the data from the register by means of the instruction FROM.
W: Users can write the data into the register by means of the instruction TO.

® Basic setting and functions

® CR#0: The value in CR#0 is a model code. Users can read the model code by means of a
program to judge whether the module exists.
B CR#1: The value in CR#1 represents the version of the system.

® Email functions

B CR#48~CR#55: Please refer to the following table.

Setting Value Execution state of the email
0 The email is not sent.
1 The email is being processed.
2 The email is sent successfully.
3~9 Reserved
10 AH10/15EN-5A cannot connect to an SMTP server.
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Setting Value Execution state of the email
11 The email address of a receiver is incorrect.
An error occurs when AH10/15EN-5A communicates with
12
an SMTP server.
13~255 Reserved

® Network functions
® CR#10: If the value in CR#10 is 0, a static IP address is used. If the value in CR#10is 1, a
DHCP server assigns an IP address. (A dynamic IP address is used.)

B CR#4~CR#5: The IP address of AH10/15EN-5A is composed of the values in CR#4 and CR#5.
The values in CR#4 and CR#5 are hexadecimal values. If a dynamic IP address is
used, users can read data from CR#4 and CR#5, but they can not write data into
CR#4 and CR#5.

Example: If the IP address is 192.168.0.2, 16#0002 is written into CR#4, and 16#CO0AS is written
into CR#5. (K192=16#C0, K168=16#A8, KO=16#00, and K2=16#02.)

® CR#6~CR#7: The subnet mask of AH10/15EN-5A is composed of the values in CR#6 and CR#7.
The values in CR#6 and CR#7 are hexadecimal values. If a dynamic IP address is
used, users can read data from CR#6 and CR#7, but they can not write data into
CR#6 and CR#7.

Example: If the subnet mask is 255.255.255.0, 16#FF00 is written into CR#6, and 16#FFFF is
written into CR#7.

B CR#8~CR#9: The gateway address of AH10/15EN-5A is composed of the values in CR#8 and
CR#9. The values in CR#8 and CR#9 are hexadecimal values. If a dynamic IP
address is used, users can read data from CR#8 and CR#9, but they can not write
data into CR#8 and CR#9.

= CR#11: Triggering the setting of the IP parameters for port 1

0: The assignment of an IP address is complete.
1: The setting of the IP parameters (in CR#4~CR#10) for port 1 is triggered.

®m CR#12: Status of assigning an IP address to port 1

0: The assignment of an IP address is complete.
1: An IP address is being assigned.
2: The assignment of an IP address by a DHCP server has not been complete.
3: The IP parameters are incorrect.
m |[EC60870-5-104 Protocol (Available for AH15EN-5A)

CR Number . . L
QW LW Attribute Register name Description
t
#513 | #512 | RM | Connection 1 IP Address IP address of the 1% slave
connection
Connection 1 Common ASDU | Common ASDU Address of the 1st
#514 R/W .
Address slave connection
d
#516 | #515 | RM | Connection 2 IP Address IP address of the 2™ slave
connection
Connection 2 Common ASDU | Common ASDU Address of the 2nd
#517 R/W .
Address slave connection
d
#5109 | #518 | RM | Connection 3 IP Address IP address of the 3" slave
connection
Connection 3 Common ASDU | Common ASDU Address of the 3
#520 R/W .
Address slave connection
th
#522 | #521 | RMW | Connection 4 IP Address IP address of the 4 slave
connection
Connection 4 Common ASDU | Common ASDU Address of the 4th
#523 R/W .
Address slave connection
th
#525 | #524 | RM | Connection 5 IP Address IP address of the 57 slave
connection
Connection 5 Common ASDU | Common ASDU Address of the 5t
#526 R/W .
Address slave connection
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th
#528 | #527 R/W Connection 6 IP Address IP addre;s of the 6% slave
connection
Connection 6 Common ASDU | Common ASDU Address of the 6t
#529 R/W .
Address slave connection
th
#531 | #530 | RMW | Connection 7 IP Address IP address of the 7™ slave
connection
Connection 7 Common ASDU | Common ASDU Address of the 7th
#532 R/W .
Address slave connection
th
#534 | #533 | RMW | Connection 8 IP Address IP address of the 8™ slave
connection
Connection 8 Common ASDU | Common ASDU Address of the 8th
#535 R/W .
Address slave connection
th
#537 | #536 | RMW | Connection 9 IP Address IP address of the 9™ slave
connection
Connection 9 Common ASDU | Common ASDU Address of the 9th
#538 R/W .
Address slave connection
th
#540 | #539 | RM | Connection 10 IP Address IP address of the 10" slave
connection
4541 RIW Connection 10 Common Common ASDU Address of the 10t
ASDU Address slave connection
th
#543 | #542 RW | Connection 11 IP Address IP address of the 117 slave
connection
4544 RIW Connection 11 Common Common ASDU Address of the 11th
ASDU Address slave connection
th
4546 | #545 | RMW | Connection 12 IP Address IP address of the 12" slave
connection
4547 RIW Connection 12 Common Common ASDU Address of the 12th
ASDU Address slave connection
th
4549 | #548 | RMW | Connection 13 IP Address IP address of the 13" slave
connection
#550 RIW Connection 13 Common Common ASDU Address of the 13th
ASDU Address slave connection
th
4552 | #551 | RM | Connection 14 IP Address IP address of the 14" slave
connection
4553 RIW Connection 14 Common Common ASDU Address of the 14th
ASDU Address slave connection
th
4555 | #554 RW | Connection 15 IP Address IP address of the 157 slave
connection
4556 RIW Connection 15 Common Common ASDU Address of the 15t
ASDU Address slave connection
th
#4558 | #557 | RM | Connection 16 IP Address IP address of the 16™ slave
connection
#559 RIW Connection 16 Common Common ASDU Address of the 16t
ASDU Address slave connection
#560 ~ #607 Reserved
Every bit represents a remote
Triggering the connection device.
#608 w 1~16 0: to disconnect the connection
1: to establish a connection
#609 Reserved
Every bit represents a remote
4610 R Statuses of the connection device.
1~16 0: The connection is active.
1: The connection is inactive.
#611 Reserved
4612 ~ #627 W Sending commands to the One WORD represents one
connection 1~16 connection of a remote device.
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Input a command code to send the
command and work with
CR#644~CR#649 to write the
parameters in.

#628 ~ #643 Reserved
Command information obiect Information object address (IOA)
#645 | #644 W J of the connection to be written with
address (IOA)
a command
4647 | #646 W Command value Th_e valug of the connection to be
written with a command
The 2" value of the connection to
be written with a command
#649 | #648 w Command SV (according to the requirement of
the data type; if there’s no
requirement, leave it blank.)
Data point number of the Data point number of the data type
#650 w .
slave station to be created
#651 w Data point type !dentlflcatlon The data point type to be created
of the slave station
Data point Information object
#653 | #652 w address (IOA) of the slave Tgientl OAof the to be created data
station P
Data point group mask of the | The mask of the to be created data
#654 w , :
slave station point
Data point flags of the slave The flags of the to be created data
#655 w ; :
station point
4657 | #656 W Data point value of the slave The default valu_e of the to be
station created data point
Device register number that is Th . .
corresponding to the data e corresponding register number
#658 w . . (D or M) of the PLC to the data
point of the slave station for :
d : point to be created
ata mapping
Complete the settings of
CR#650~664 before using this
#659 W Data point of the slave station | register.
for data mapping 1: enable the settings of the data
point for one time; after it is done,
resets it to 0.
4661 | #660 Data point up bound of the | The upper limit of the data point to
slave station be created
4663 | #662 W Data point low bound of the | The lower limit of the data point to
slave station be created
4664 | #664 W Data point deadband of the | The not rgspondmg deadband of
slave station the data point to be created
Complete the settings of data point
before using this register.
4666 W Enabling the database of the 0: reset this setting
slave station 1: enable the settings of the
database; after it is done, reset it to
0.
#667 Reserved
Counter register for the data The number of the already used
#668 R . . .
point of the slave station data point
#669 R The status of remote device '(Ij'he_ number of connected master
evices
#670 Data point update cycle (ms) Time to update data point
#671 Reserved
#672 ~ #684 R/W CPU register number One WORD represents one data
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corresponding to the master type; the written code is the

connection 1 corresponding register number of
CPU register number the data type
#697 ~ #685 R/W corresponding to the master

connection 2

CPU register number

#710 ~ #698 R/W corresponding to the master
connection 3

CPU register number

#723 ~ #711 R/W corresponding to the master
connection 4

CPU register number

#736 ~ #7124 R/W corresponding to the master
connection 5

CPU register number

#749 ~ #7137 R/W corresponding to the master
connection 6

CPU register number

#762 ~ #750 R/W corresponding to the master
connection 7

CPU register number

#775 ~ #763 R/W corresponding to the master
connection 8

CPU register number

#788 ~ #7176 R/W corresponding to the master
connection 9

CPU register number

#801 ~ #789 R/W corresponding to the master
connection 10

CPU register number

#814 ~ #802 R/W corresponding to the master
connection 11

CPU register number

#827 ~ #815 R/W corresponding to the master
connection 12

CPU register number

#840 ~ #828 R/W corresponding to the master
connection 13

CPU register number

#853 ~ #841 R/W corresponding to the master
connection 14

CPU register number

#866 ~ #854 R/W corresponding to the master
connection 15

CPU register number

#879 ~ #867 R/W corresponding to the master
connection 16

IEC60870-5-104 Functions

B CR#512~CR#513: set up the IP address of the 15t remote device in hexadecimal. The same rule
applies to 2" ~ 16" remote devices.

m  CR#514: set up the common ASDU address of the 15t remote device in hexadecimal.
Example: to set up the IP address as 192.168.0.2, users need to write 16#0002 in CR#512,

16#COA8 in CR#513. (K192=16#C0, K168=16#A8, KO=16#00 and K2=16#02)

m  CR#608: one bit represents one connection of a remote device; input value 0: to disconnect and
input value 1: to connect.

m CR#612: one WORD represents one connection of a remote device. Input a command code to
send the command and work with CR#644~CR#649 to write the parameters in. The same rule
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applies to 2 ~ 16t remote devices.

Example: to 