tM Series User Manual
V1.1, 2023/07

Technical support: service@icpdas.com
Author: Wayne Chen, David Chen

Editor: Janice Hong

tM Series User Manual v1.1


mailto:service@icpdas.com

Warranty

All products manufactured by ICP DAS are under warranty regarding defective materials for a
period of one year, beginning from the date of delivery to the original purchaser.

Warning

ICP DAS assumes no liability for any damage resulting from the use of this product. ICP DAS
reserves the right to change this manual at any time without notice. The information
furnished by ICP DAS is believed to be accurate and reliable. However, no responsibility is

assumed by ICP DAS for its use, not for any infringements of patents or other rights of third
parties resulting from its use.

Copyright

Copyright @ 2019 by ICP DAS Co., Ltd. All rights are reserved.

Trademark

The names used for identification only may be registered trademarks of their respective

companies.

Contact US

If you have any problem, please feel free to contact us.
You can count on us for quick response.
Email: service@icpdas.com
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The table below shows the revision history.
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V1.1 Jul. 2023 Modify the download link in Section 6.4.1
Vi1 Dec. 2020 Add Appendix G — Save or Load |/O Project
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Chapter 1 Introduction

The tM series is a family of network data acquisition and control modules that are equipped with digital
or analog input/output functions. The modules can be remotely controlled through an RS-485 serial bus
by using DCON and Modbus RTU protocols. The selectable transmission speed of the RS-485 port is up to
115,200 bps.

Modbus has become a de facto standard communications protocol in industry and is now the most
commonly available means of connecting industrial electronic devices. This makes the tM series perfect
integration with the HMI, SCADA, PLC, and other software systems.

ViewPAC XPAC WinPAC

tM-series I/0 Modules

sz,

The tM series tiny RS-485 |/0O modules support a variety of 1/0 types, like photo-isolated digital input,

relay contact, photoMOS relay, and open-collector output. Compare to M-7000 series, the small number

of channels designed for tM series is more cost-effective for distributed I/0 applications.

The tM series provides the module watchdog and host watchdog to enhance the reliability and stability
of the control system. For maximum space savings, the tM series is offered in an amazing tiny
form-factor that makes it easily installed anywhere, even directly embedded into a machine. It is

equipped with two removable terminal block connectors for easy wiring.
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1.1 Features

® Tiny form-factor and Low Power Consumption

® Protocol supported:
DCON, Modbus RTU/ASCII

® Supports RS-485 Multi-drop Network
RS-485 bus supports baud rate up to 115200 bps

Converter Repeater

RS-232
UsB

Ethernet - W W

i [y

i, |, i, |,

tM-series1/0 tM-series /0
Modules Modules

Configurable I/O Types and Ranges
Supports Dual-Watchdog

Configurable Power-on Value and Safe Value

Provides DI Latched Function
Provides Low Speed Counter

Isolated Digital Input and Output

RoHS Compliant with no Halogen

Easy DIN-Rail Mounting
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1.2 Selection Guide

tM Series modules

(Tabulating Date: 06, 2019)

Bus RS-485
Protocol Modbus RTU, Modbus ASCII, DCON
Models Al AO DI DO
tM-AD2 2-ch Single-ended, Voltage/Current
tM-AD5 5-ch Differential, Voltage
tM-ADSC 5-ch Differential, Current
tM-AD8 8-ch Single-ended, Voltage
tM-ADS8C 8-ch Single-ended, Current
tM-THS 8-ch Thermistor
Models Al AO DI DO
1-channel
tM-DA1P1R1 -
Voltage/Current Sink/Source Form C Relay
4-channel 2-channel
2-ch Single-ended,
tM-AD4P2C2 -
Voltage Source NPN, Sink
2-ch Single-ended,
Current
3-channel
tM-P3R3
Sink/Source Form A Relay
tM-PD3R3 Source + Dry
tM-P3POR3 Sink/Source PhotoMos Relay
4-channel
tM-P4A4
- Sink PNP, Source
tM-P4C4 Source NPN, Sink
5-channel
tM-R5 - -
Form A Relay
8-channel
tM-P8
Sink/Source -
tM-PDWS8 - Sink/Source + Dry
8-channel
tM-C8 -
NPN, Sink
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1.3 Specifications

The specifications of all tM series will be described in this section.

1.3.1 Common Specification

Communication

Interface RS-485

Format (N, 8,1),(N,8,2),(0,8,1),(E8,1)
Baud Rate 1200 to 115200 bps

Protocol DCON, Modbus/RTU, Modbus/ASCII

Dual Watchdog

Yes, Module (2.3 seconds), Communication (Programmable)

LED Indicators

Power

1 LED as Power Indicator

EMS Protection

ESD (IEC 61000-4-2)

+4 kV Contact for Each Terminal
+8 kV Air for Random Point

tM-THS:
+2 kV Contact for Each Terminal
+3 kV Air for Random Point

EFT (IEC 61000-4-4)

+4 kV for Power

Isolation

Intra-module Isolation, Field-to-Logic

Analog Input:
tM-DA1P1R1)
Digital Input: 3750 VDC

PhotoMOS Relay Output: 2000 VDC

2500 VDC (Multi-function 1/0O:

tM-AD4P2C2,

Mechanical

Dimensions (W x L x H)

52 mm x 98 mm x 27 mm

Installation

DIN-Rail Mounting

Temperature Range

Operating -25°Cto +75 °C
Storage -30 °Cto +75 °C
Humidity 10 to 95% RH, Non-condensing
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1.3.2 Specification - Al

Module Name tM-AD2 tM-AD5 tM-AD5C tM-ADS8 tM-ADS8C
Analog Input
2 5 5 8 8
Input Channels _ _ _ ) _ ) _
single-ended | differential | differential | single-ended | single-ended
0 to 500 mVv
OtolV 0 to 500 mV
+/-1V
Oto25V Oto20mA |OtolV
+/-2.5V 0to20 mA
Type Oto5V 4to20mA |0to 2.5V
+/-5V 4 to 20 mA
Otol0V +/-20mA |0to5V
+/-10V
0to20mA Otol10V
4 to 20 mA
Normal Mode 14-bit
Resolution _
Fast Mode 12-bit
Normal Mode 10 Hz total
Sampling Rate
Fast Mode 200 Hz total
Normal Mode +0.1%
Accuracy
Fast Mode + 0.5%
Zero Drift + 20 pv/°C
Span Drift + 25 ppm/°C
Voltage 10 MQ 20 MQ - 10 MQ -
Input Impedance
Current 125 Q - 125 Q - 125 Q
Voltage 120 VvDC - 120 VDC -
Over Protection Yes, 50 mA at
Current -
110 vDC
Open Wire Detection for 4 to 20 mA Yes -
Power Requirements
Reverse Polarity Protection Yes
Powered from Terminal Block Yes, 10 to 30 VDC
Consumption 0.7 W Max. 1 W Max. 0.7 W Max.

(Refer to Section 1.3.1 - Common Specification)
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Module Name tM-THS8

Analog Input

Input Channels 8

Type Thermistor
Precon ST-A3, Fenwell Type U, YSI L 100, YSI L 300, YSI L 1000,

Thermistor Type YSI B 2252, YSI B 3000, YSI B 5000, YSI B 6000, YSI B 10000,
YSI H 10000, YSI H 30000, User-defined

Resolution 16-bit

Sampling Rate 8 Hz total

Accuracy 1%

Over-voltage Protection 120 vDC

Open Wire Detection Yes

Individual Channel Configurable Yes

Power Requirements

Reverse Polarity Protection Yes

Powered from Terminal Block Yes, 10 to 30 VDC

Consumption 1 W Max.

(Refer to Section 1.3.1 - Common Specification)

tM Series User Manual v1.1

P13




1.3.3 Specification - DI/DO

Module Name

tM-P8

tM-PDWS8

Digital Input/Counter

Input Channels

Wet Contact (Sink, Source)

Type Wet Contact (Sink, Source)
Dry Contact (Source)

ON Voltage Level +3.5 VDC to 50 VvDC

Wet Contact
OFF Voltage Level +1 VDC Max.
ON Voltage Level - Close to GND

Dry Contact

OFF Voltage Level - Open
Max. Count 65535 (16-bit)

Counters Max. Input Frequency 100 Hz
Min. Pulse Width 5ms

Input Impedance 10KQ, 0.5 W

Over-voltage Protection +70 VDC

Power Requirements

Reverse Polarity Protection Yes

Powered from Terminal Block Yes, 10 to 30 VDC

Consumption 0.2 W Max. 0.43 W Max.

(Refer to Section 1.3.1 - Common Specification)

Module Name tM-P3POR3 tM-P3R3 tM-PD3R3

Digital Input/Counter

Input Channels 3

Type

Wet Contact (Sink, Source)

Dry Contact (Source)

ON Voltage Level

+3.5 VDC to +50 VDC

Wet Contact

OFF Voltage Level +1 VDC Max. -

ON Voltage Level - Close to GND
Dry Contact

OFF Voltage Level - Open

Max. Count 65535 (16-bit)
Counters Max. Input Frequency | 100 Hz

Min. Pulse Width 5ms
Input Impedance 10 KQ, 0.5W -
Over-voltage Protection 70 VDC -
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Module Name tM-P3POR3 tM-P3R3 tM-PD3R3 tM-R5
Relay Output
Output Channels 3 5

Relay Type

PhotoMOS Relay

Power Relay, Form A (SPST N.O.)

Operating Load Voltage

80 V (AC peak or DC) 250 VAC or 30 VDC
Range

1 A Max.
Load Current 5 A Max.

3 A, (Peak, 1 ms, 1 shot)
Output Off State Leakage

1 uA -
Current
Operating Time 5 ms (Max.) 6 ms
Release Time 0.5 ms (Max.) 3ms

VDE 5 A @250 VAC 30,000 ops (10 ops/minute) at 75°C

Electrical Life 5 A @30 VDC 70,000 ops (10 ops/minute) at 75°C
(Resistive load) n 5 A @250 VAC/30 VDC 6,000 ops

3 A @250 VAC/30 vDC 100,000 ops

Mechanical Life

20,000,000 ops at no load (300 ops/minute)

Electrical Endurance

No Arcing, No Bounce, and

No Switching Noise

Power-on Value

Yes, Programmable

Safe Value

Yes, Programmable

Power Requirements

Reverse Polarity Protection

Yes

Powered from Terminal
Block

Yes, 10 to 30 VDC

Consumption

0.4 W Max.

0.8 W Max.

0.9 W Max.

1 W Max.

(Refer to Section 1.3.1 - Common Specification)
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Module Name tM-P4A4 tM-P4C4 tM-C8

Digital Input/Counter

Input Channels 4

Type Wet Contact (Sink) Wet Contact (Source)

On Voltage Level +4.0 VDC to +50 VDC +3.5 VDC to +50 VDC

Off Voltage Level +1 VDC Max.

Input Impedance 10 KQ, 0.66 W No
Channels 4 Digital Input
Max. Count 65535 (16-bit)

Counters
Max. Frequency 100 Hz
Min. Pulse Width |5 ms

Over-voltage Protection 70 VDC

Digital Output

Output Channels 4 8

Type Isolated Open Emitter (Source) |Isolated Open Collector (Sink)

Max. Load Current 650 mA/channel 700 mA/channel

Load Voltage +10 VDC to +40 VDC +3.5 to +50 VDC

Over-voltage Protection 47 VDC 60 VDC

Overload Protection Yes 14A

Short Circuit Protection Yes

Power-on Value Yes, Programmable

Safe Value Yes, Programmable

Isolation

Intra-module Isolation,

Field-to-Logic 3750 Vbe

Power Requirements

Reverse Polarity Protection Yes

Powered from Terminal Block Yes, 10 to 30 VDC

Consumption 0.5 W Max. 0.8 W Max.

(Refer to Section 1.3.1 - Common Specification)
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1.3.4 Specification - Multifunction 1/0

Module Name Al AO DI DO

tM-DA1P1R1 - 1 Relay: 1

tM-AD4P2C2 Voltage: 2 ; Current: 2 - 2 2
(Refer to Section 1.3.1 - Common Specification)

Module Name tM-DA1P1R1 tM-AD4P2C2

Analog Input

Voltage
Input Channel

Current

Voltage
Type

Current

Normal Mode
Resolution

Fast Mode

Normal Mode
Sampling Rate

Fast Mode

Normal Mode
Accuracy

Fast Mode
Zero Drift
Span Drift

Voltage
Input Impedance

Current

Voltage
Over Protection

Current

No Analog Input

2 single-ended

1V, £25V, £5V, 10V

20 mA, 0 to 20 mA, 4 to 20 mA

14-bit

12-bit

10 Hz total

200 Hz total

+ 0.1%

+ 0.5%

+20 pV/°C

+25 ppm/°C

10 MQ

136 Q

120 VDC

Yes, 50 mA at 110 VDC

Analog Output

Output Channels 1

Type Oto10V,0to 20 mA, 4 to 20 mA
Resolution 12-bit

Accuracy +/-0.1% of FSR

DA Output Response Time 10 ms

Voltage Output Capability 20 mA

Current Load Resistance 500 Q

No Analog Output
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Module Name tM-DA1P1R1 tM-AD4P2C2
Digital Input/Counter
Input Channel 1 2
Dry Contact Source -
Type
Wet Contact Sink/Source Source
ON Voltage Level +3.5 VDC to +50 VDC
Wet Contact
OFF Voltage Level +1 VDC Max.
ON Voltage Level Close to GND
Dry Contact -
OFF Voltage Level Open
Input Impedance 10 KQ, 0.5 W
Channels 1 2
Max. Count 65535 (16-bit)
Counters
Max. Input Frequency | 100 Hz 50 Hz
Min. Pulse Width 5ms 10 ms
Over-voltage Protection 70 VvDC
Digital/Relay Output
Channels 1 2
Type Power Relay, Form C Isolated Open Collector (Sink)

Max. Load Current

NO: 10A @ 250 VAC
NC: 6A @ 250 VAC

700 mA/Channel

Load Voltage

+3.5 VDC to +50 VDC

Over Protection voltage 00 VbE
Current - 1.4 A (with short circuit protection)

Short Circuit Protection Yes

Operating Load Voltage Range 250 VAC or 30 VDC

Operating Time 15 ms Max.

Release Time 5 ms Max. -

Mechanical Endurance 1 X 107 OPS

Electrical Endurance 5 X 10* OPS

Power On Value Yes, Programmable

Safe Value Yes, Programmable

Power Requirements

Reverse Polarity Protection Yes

Powered from Terminal Block Yes, 10 to 30 VDC

Consumption 1.8 W Max. 1 W Max.
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1.4 Supported Software

ICP DAS provides some free software tool and development tools as follows, including:

1.4.1 DCON Utility Pro

%i DCON Utility Pro is used to search, configure, and test the I/0 module through the
o RS-232/485 port. It supports DCON and Modbus protocols and can run on a Windows PC

DCOM_Utilit
" oraPAC. (Refer to Chapter 3 for more information.)

¥_Pro.exe

1.4.2 EZ Data Logger

@ EZ Data Logger is the software that ICP DAS provides for users to easily build a SCADA

£7 Dot system on Windows 2000/XP/Vista. It comes with two versions, "Lite" & "Professional".
ata

Logger The Lite version is not only full-functioned but free to all ICP DAS users!

(Refer to Chapter 4 for more information.)

EZ Data Logger is a small data logger software. It can be applied to small scale remote I/O system. With
its user-friendly interface, users can quickly and easily build a data logger software without any

programming skill.

Functions:
® Support DCON, Modbus RTU, Modbus ASCII, and Modbus TCP protocols
Support multiple COM Ports and TCP/IP connections
Support Virtual Channel definition
Support Control Logic (VB Script)
Support Alarm Notifier (by sending SMS or E-Mail)
Flexible workgroup configuration
Real-time data trend (with zoom in and zoom out)
Provide a Layout view
Provide IP Camera Viewer
Access database supported (can be exported to Excel file or CVS file)
Provide Reporter to print trend line or data
Provide High/Low alarm with audio warning
Can search for DCON and Modbus modules
Provide value scaling

Support three-level authority management

Do not need highly programming skills
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1.4.3 OPC Server

ﬁ NAPOPC_ST DA Server is a free OPC DA Server ("OPC" stands for "OLE for Process
NAPOPC ST Control" and "DA" stands for "Data Access") for ICP DAS products.
DA Server

Based on Microsoft's OLE COM (component object model) and DCOM (distributed component object
model) technologies, NAPOPC_ST DA Server defines a standard set of objects, interfaces, and methods

for use in process control and manufacturing automation applications to facilitate the interoperability.

Using NAPOPC_ST DA Server, the system integrates data with SCADA/HMI/Database software on the
same computer and others. SCADA/ HMI/Database sends a request and NAPOPC DA Server fulfills the
request by gathering the data of ICP DAS modules (License Free) and third-party devices (License Charge)
to SCADA/HMI/Database.

For different OS of PAC products, ICP DAS provides several professional DA Servers:

Version & NAPOPC ST | <’ NAPOPC_XPE &% napopc_ces | &R NAPOPC CE6
Platform Desktop Windows | Windows XP Embedded Windows CE5 Windows CE6
Price Free/S Free Free Free

For more information please visit https://opc.icpdas.com

1.4.4 PacSDK
T The PacSDK is a software development kit that contains header files, libraries, documents,
g' and tools required to develop an application for XPAC, WinPAC, and ViewPAC series.

Refer to section 6.2 for more information.

ICP DAS has released a new SDK, named PacSDK, which merged with and replaced the XPACSDK and the
WinPACSDK. The applications that users developed can be easily applied to different PACs.
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Chapter 2 Hardware Installation

2.1 Mounting

R o — o — . —
o T = S - e
T T T

2.2 Dimensions

)
<=

The following diagrams provide the dimensions of the tM series module and can be used as a reference

when defining the specifications for any custom enclosures. All dimensions are in millimeters.

| —27 —= 32
02 | ]
L [% I | i 1]
354 93 g 774
Ef J‘l [l% i)
b.6
& L[] poosood L]
Left Side View Front View Right Side View
?‘m
| e | Sz
| LLILL L 1
L B i 1m
Top View Bottom View
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2.3 Wiring Connections

2.3.1 Wiring Recommendations

2.3.2 tM-AD2 Wiring

O000000O

Use 26-12 AWG wire for signal connections
Strip the wire to a length of 7£0.5mm

Use a crimp terminal for wiring

Avoid high-voltage cables and power equipment as much as possible

For RS-485 communication, use insulated and twisted pair 24 AWG wire, e.g., Belden 9841

VINO

VIN1

[IND

ITN1

AGND

Wiring Diagram

Pin Assignment Block Diagram
11 J-i—ll-l..q
EEPROM | ==
::i . 83 Isolation
M/A . Oﬂ r{ Embedded = _*m
/A [ Ou ™ Controller
- INIT &
AGND E 8|] MUX
lind u DATA+ RS-485
Vinl E @ DATA- Interface
AGND E O 0 Ve Power 1o +5V
- O O GND Regulator —1
wo ({0
| Frame —ﬁﬂ J’
— Ground
Voltage Input (Single-ended Mode)
+ D%‘ Vin+
miv 1S | || aeno
Current Input (Single-ended Mode)
D@ Vinx
+ I:II%| Tinx
mA
- 0E | || AenD
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2.3.3

tM-AD5 Wiring

0000000

234

0000000

5
*

tM-AD5C Wiring

lirst-
lirh+
lin3-
lin3+
lin2-
lin2+
lini-
linl+
lin-
linD+

VINO+
EEPROM | {f=— VIND -
o Isolation VINL+
r Embedded ADC VINI -
™ Controller
INIT S VINZ+
MUK VINZ -
DATA+ RS-485 <:=
DATA- Interface VINI+
VING -
s Power |—a +5V
GND Regulator —L VING+
VING -
Frame —
Ground ;JJ'
Voltage Input (Differential Mode)
+ e Vin+
v,
" 0 | || vin-
TINO+
qz Isolation N1+
r Embedded IIN1 -
ADC
U controller
INIT N IIN2+
MUX IIM2 -
DATA- Interface N3+
IIN3 -
s Power | —@ +5V
GND Regulator —1 IIN4+
1IM4 -
Frame -
Ground ;;;
Current Input
+ D@ lin+
mh
- 0 | || ue-
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2.3.5 tM-AD8 Wiring

0000000

2.3.6

AGND
AGND
Win7
Vind
Vin5
Wind
Win3

Win2

OO00000O

Vin1 O 0
Vi O ﬂ
=gl =
tM-ADS8C Wiring
seno 1O 0
DATA+ e :- O [I
DATA- :::Z I 83
= o
lind u
s lin3 E' O I]
GND
. tin2 (3 OO0
| (0
wo (1| OO
H i

VIND
EEPROM {::
VINL
Isolation VINZ
=
r Embedded
— VINZ
™ controller Cﬁ
INIT N VING
MU
DATA+ RS-485 : VINS
DATA- II'Il:Erhl:E VING
VIN7
Vs Power |—@ +5V
GHND ngulaturj
AGND
Frame
Ground J,r J,
Voltage Input (Single-ended Mode)
+ e Vin+
miv/v
. 0 | || acnp
‘; IIMND
EEPROM (.':
IIN1
Isolation ‘t o
= i
r Embedded
—r IIMN3
™ controller Cﬁ ¥
INIT S IIN4
DATA MUX $ IINS
+ R5-485 .4=
DATA- Interface i NG
+Vs IIN7
Power |—a +5V i
GHND ngulaturj
AGND
Frame -

Ground

B

Current Input (Single-ended Mode)

"
mA

S
1S

Tir
AGND
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2.3.7 tM-TH8 Wiring

1 S
scro |10
sl OO0
8 . wA3lOn
O ||l oara+ el OO
O DATA- s | Q0
O |E g OO0
O |[llowe = Q0
5 |Hee vzt [ ()0
- vinl O 1
vinQ O D
e T —
2.3.8 tM-R5 Wiring
L J_A_i-‘,1
i 8 5
NO4 1]
Sl 1F =H O
O DATA+ o O 0
() |5 oama o | OO
O |H g Q0
O o COM1 O 0
() |Hee vorgd | O0
. coml| (0
voo [} O 0

10 pA
@ VIND
EEPROM | {f— VINL
Isolation VINZ
4=
r Embedded
" Controller Cﬁ (L’t VING
INIT S VINg
DATA+ MUx VINS
R5-485 ¢=
DATA- IntEl'ra:E' VING
+Vs Power 1@ +5V VINT
GND Regulator j’ -
Frame - y
Ground ;,
Thermistor Input
o[
0& | || AenD
o
' @:ﬁt coro
EEPROM (",,= — L NOOD
Embedded 5::::} 3 COM1
U controller —h NO1
INIT &
DATA+ RS-485
R e s —r
+Vs = NO2
Power —® +5V * .
GND Regulator[—1 . .
o COM4
Frame - ‘—E |_§|r._
Ground ;,, A NO4
ON State OFF State
Pronser Rukuy Readback as 1 Readback as 0
COM COMx
= Relay Cose Relay Open
LoADHS To other _To other

NOx

¢ channels

MO

¢ channels
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2.3.9

tM-P3R3 Wiring

A

" +5‘h’0’]—#
s T . DLCOM
B EEPROM [«— L xx
com |1 OD I_J S DID
O fow g Q0 =l DR ( :
+ : L] L]
O ATA -~ COM1 O u ] Ergﬂﬁi + {{ J{ m A
O |Rome ] ™ oD INIT S fla DI2
O DATA- E O u DATA+ R5-485
O |+ 3 oo 1 O0 DATA- Interface| ¥ £ MO
] D2
O [fe QD ny "GE’T: = NOO
O FG E o é O D s Power |—a& +5V - .
- ol (DD GND Regulator|—1, * .
ocow | I O D » ] com2
- Frame | ‘_EI_ 1 NO2
Ground
T T
Input Type ON State Readback as 1 OFF State Readbadck as 0
+3.5 ~ +30 VDC OPEN ar <1 VpC
DIx| 10K DIx | 10K
Wet Contact = A=
(Sink) . .
I|—&— , To other I|—& . To other
DLCOM * channels DL.COM * channels
+3.5 ~ +30 VDC OPEN ar <1 VDC
DIx| 10K DIx [ 10K
Wet Contact —
(Source) SN -
[ F—&— . To other (== . To other
DLCOM  channels DL.COM * channels
ON State OFF State
Powrer Relay Readbadk 2= 1 Readback as 0
S+ Relay Close Relay Open
Relsy Output Cagoc) 1 gl (AC/DC) X j\g I
. To other . To other
* channels ¢ channels

tM Series User Manual v1.1

P26




2.3.10 tM-PD3R3 Wiring

L 1 L7 ml ey @_|_$ +5V
We M
i | EEPROM | ¢—— Jj ¢+ .
31 DIO
com2 (|1 (D0 I
C Yy . .
No2 [ . .
Y E ] e — . .
UIEYT BT | OO0 r| Embedded |« __» . %
() ] ara- 4 1 controller |¥ :';j « H
(v s
O Ko d|E7 ™ ,—Q 0 INIT | I DI2
r 3 COMD - DI.GMND
) DATA- E o DATA+ L
4 . NOO O |:| RS-485 (}: GND1
O [H s -1 DATA- Interface COMO
™
(ﬂ“ GND b2 (’l D k. g |.,_
4 - DIl (\' [ + T NOO
O FG. C - Vs Power |—a +5V » .
= pio 5} [ () [] oND Regulator|—_ : :
oreve |( || ()0 . COM2
N Frame | '_EI——@ I’——|
! | Ground ;77 NOZ
T T T |
Input Type ON State Readback as 1 OFF State Readback as 0
Close 1o GHD (ipen
—3 DLGND +55 VW # DLGND +55 VW
e = ' ERL
.‘. To other -‘. To other
DIx * channels DIx ° channels
ON State OFF State
Power Relay Readback as 1 Readback as 0
= Relay Close Relay Open
| T =T -
Relay Output Gacfoc) (| E] (acjpcy 1\ E]
. To other . To other
* channels : channels
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2.3.11 tM-P3POR3 Wiring

tM Series User Manual v1.1

A 0, Ve
] EEPROM | d—— S PERE: [ DLCOM
comz Il OO0 i DID
) || oamae E coH:j é 83 | Embedded =l r_é . ( .
O DATA- L Controller e D -‘Jf _ﬁ
(O ||p|oamas | B nor IO 0 INIT S I DI2
O | B owm- S comid| O DATA+ RS-485 A{C
O ||+ F noo 1 O DATA- Interface| S sl COMO
O |l se ] ozl O0 - E———1 NOOD
O £ C ol O 0 s Power —& +5V : .
h E oio g Qo GND Reguiator|™, A{E : .
=L COM2
L oo O . Frame - “_E} <L i:I—— NO2
Ground ;7
= T
Digital Input/ ON State OFF State
Counter Readback as 1 Readback as 0
+3.5 ~ +50 Ve OPEN or <1.0 Voc
_}DI:-'. 10K DIx | 10K
Sink =
E- K (] +- o,
I[—&— . To other —e— . To other
DLCOM - channels GOLEOM * channels
+31.5 ~ +50 Vpe OPEN or <1.0 ¥Yoc
DIx| 10K Olx | 10K
Source = S
\_— = M= \_ - e —
[I—=— . To other [If—=— . To other
DLCOM * channels DLCOM * channels
PhotoMOS ON State OFF State
Relay Readback as 1 Readback as 0
OO
Relay Output OO % D% OO My
Nox T 0= || Ve
[ [
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2.3.12 tM-P4A4 Wiring

OO00O0000O
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(0 —10
' . *5'“{]} DO.GND/
“ > DLCOM
N EEPROM | {—= _;] % L
DO PWR O O Iy - DI0
F J ovconpomin . .
DATA+ - Ou r Embedded = r M. ,-r_% ke
e L F1 OO 1 Controller REZ:
L] ]| OO0 INIT & [ 3 013
Tl of|Od o (oo
3 t R5-485 ah DO0
DATA- . £
F coo 1 ()0 DATA- Interface o UL Yo
Ve [ e =
"] oi3 O | . L .
GHD L oIz O u +Vs Power [—& +5V . .
G - ulator L
FG ¥ o lef: GND Reg s ‘ %_*:-"E ]Fl—} DO3
oo O 0 Frame - X %
N J Ground ;;v
T T—0
Digital Input/ ON State OFF State
Counter Readback as 1 Readback as 0
+3.5 ~ +50 Voo OPEM or <1 Ve
_Dlx [ 10K _ DIx|[ 10K
PR Sl S
- = b T
- I F:1 + - 4 |""—+
—|—= . To other —e—— . To other
DLCOTO. D " channels D1.COM{DOL.GND * chamneis
ON State OFF State
Dutput Type Readback as 1 Readback as 0
Relay ON Relay OFF
. I=|||oox 1= ||pox
Dirtve ng? . Y —
+ L |I=]]|popwr D%; D= | [po.pwr
~T M= ||o1.compo.cno “ T 1= | [orcompo.aun
Resistance Load | | 5! I [loox Ex Zr:j'J oo
Lo |I=|||po.pwe + L0 | [popwr
— I 0= ||| oLcompo.cno ~T 0= | |pL.compo.cun
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2.3.13 tM-P4C4 Wiring

OOO0O0000
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[ L1l 5V
| % DO.PWR/
EEPROM|¢——= | 5 _;If»* " L pLeom
oeowernt [ 1] ()0 = o DI
vocwo | (0 = _$ . .
r Embedded .
. ooz 4| O D ~ controfler | < Mz "
s oz lJ| 0 INIT Rl g I >H-DI3
DATA
coril [ 0 DATA+ S e
— —H DO0
DT o0 Ol] DATA- Interface — *}-E L rJ
e oz ]| )0 b i
GND +Vs . .
b2 O 0 Power | —& +5V . .
R GND REQUImn ? * *
ongd| (0 ol o3
DI OD Frame - + * EE RIL
Ground J, - DO.GND
| — gy ) ] S
Digital Input/ ON State OFF State
Counter Readback as 1 Readback as 0
+3.5 ~ +50 Voc OPEN or <1 Voc
DIx [ 10K - DIx[ 10K
Source e
E+ — k * |: - b e
i—=— . To other [F—=——— . To other
DLCOM/DOPWR " channels | | o comjpo.pwg L channels |
ON State OFF State
Dutput Trpe Readback as 1 Readback as 0
Relay ON Relay OFF
Drive Relay :@:E_— —lT DA.COM/DO.PYR -@Erﬁl DLCOMDO.PVA
“—'-,\I,r L=|]||pox — L= || pox
=|||po.cnD N=||[po.cno
DLCOM/DO.PHR g|‘r:| DLEOMDO.PWR
DO.GND [=||{p0.GND
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2.3.14 tM-P8 Wiring

P e T e "y ‘:I—%
(1 oicom O EEPROM[¢—— |75 ;15 H' ]\ DL.COM
L ' [ - DIO
F 1 oeonfd| OO0 . .
O™k 5 o 1 (OO0 r| Embedded 2': . :
O DATA- ™\ controller
O DATA+ £ ] o O O INIT] & — e
E 3 < 4
O | EJowm —IE E:: 83 DATA+ RS-485 I;J PR DIs
O (B = ool 0 DATA- interface| T
GND
8 EG. = e | OO s Power | g +5v | _# -
3= ol OO0 GND Regulator|—), ‘ pEEE:
e (|| 0O [ DI7
M Frame —
Ground ;;
=T T/

Input Type ON State Readback as 1 OFF State Readback as 0
+3.5 ~ +50 Vpe OPEN or <1 Vpe
DIx| 10K DIx | 10K
Sink .
(snk) s s . e
If . To other [—E— . To other
pLcoMm | * channels | OL.COM * channels
+3.5 r +50 Ve OPEN or <1 Vpe
DIx| 10K DIx [ 10K
Wik Contact —a
L L
(Source) -+ E'Il k:—.v -+ 3! I:::_J.
|I|—@—r . To other |I|—@——I . To other
DL.COM * channels DLCOM * channels
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2.3.15 tM-PDWS8 Wiring

, i 1 [T |_||3 v 5V
| 8 CEPROM ‘ kj NES: e DL.COM
DLGND O I DIO
— Y
O DATA+ =y & preofig L . .
= S Embedded . +5V .
D17 0 r Em :
O | ] [foama K 4 controller %:, +W
O - DI6 -, INIT] ) PR
DATA+ =1 | E — p
— DI5 O 0 _;I < %+
O | [g] oara- = | A | DATA+ RS485 s -~ DI6
O Vs = >_< DATA- Interface| < '
O || e o M| () [0 +5V
— Y A
O EG. - o % 0 Vs Power —a <5V |, % + "™
= ond| ()0 eND Regulator|— _;| < ++
oo ||| (0 Iy DI7
| B Frame — [— DLGND
) Ground ;;T CND1
i e e  S—
Input Type ON State Readback as 1 OFF State Readback as 0
+3.5 ~ +50 Ve OPEN or <1 Ve
DIx| 10K DIx | 10K
(sik) Cda == K
- 1 + - >
If . To other |||—€'——r: To other
pLcoMm | * channels | OL.COM * channels
+3.5 ~ +50 Vpc OPEN or <1 Ve
DIx| 10K DIx [ 10K
Wik Contact —a
Sour [— [
( ) PR E'Il k:—.v -+ 3! I:::_J.
|I|—@—r . To other |I|—@——I . To other
DL.COM * channels DLCOM * channels
Input Type ON State Readback as 1 OFF State Readback as 0
Closs to GND Open
_, DLGND ®+55 V X DLGND @ +55 V
Dry Contact —E :
. To other . To other
DIx * channels DIx * channels
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2.3.16 tM-C8 Wiring

00/0/0/0/0/0

lr=] I_g-]‘
1 +5V
EEPROM | = L{
oorwe |11 O 0 $,\_ {] At
DATA+ poso | ()0  Embedded S > a—AH
DATA- par O 0 it Controller ¥ »
= M
DATA+ boe O D INIT -
D05 O D DATA+ RS-485 e e }
DATA- -
e oo+ | (0 DATA- interface| ¥ > [i
GHD e O D +W
s
oz | ()0 Power | —a +5V A
FG. oor o0 &ND Regulatorf—) } > <__[i_
peo O D Frame o
J Ground %
. :
ON State OFF Stata
R Readback as 1 Readback as 0
Relay ON Relay OFF
s -
1| U= || po.rwr —11 1= ||| po.pwr
Drive Relay dl 1= = Tl xt= |- =
= _—1{.— [=|]loox 'L]!L—q; 1= |||pox
= |||oo.GnD = |||po.cND
ance Loag | *[E1E | DS ||POMR | £ IS |[[ooewe
Resistance Load | | 1|_.: 1 || oox 1 ,_L_ 1= loox
— = || po.cup = |||po.cND

tM Series User Manual v1.1

DO.PWR

D0 GMD

P33



2.3.17 tM-DA1P1R1 Wiring

OO000000

[(— F AGND
— %Hmc\ o~ ¥ T ouwo
EEPROM ¢! L,/
1 Isolation I ToutD+
AGND O 0 ‘ oA
Voutd
DATA+ ol < véc ?‘% Touto -
touto- [l | () [] Mcu | : L Dry.GND
DATA- (}—
touto+ L} | () [0 v DIO
DATA+ Dry.GND O 0 ‘ :l ol | veccom
DATA- DATA+ || il .
DID O |:| RS-485 +551,‘|r@—wj
+Vs DATA - 4| Interface[ Ve
wet.com T | () ] ? RLO.COM
GND [= "
ro.com tof [ () [0 i g l - RLO.NO
FG. — -
rono ol | () [0 RLO.NC
rone || (0 Ve i
| +s - power - e B Power |[@+S5V
GND - Regulator ﬁ& Regulator q?
T—1 L=
Voltage Output
+ U= ||| vouto
=
- L= || |AGND
Load
Current Output
= = | || loutd+
2 1= ||| 10uto-
Load
Digital Input/Counter
ON State OFF State
. Readback as 1 Readback as 0
Close to Dry.GND Open
Bry Contact lj 1=||| o0 i =||| om0
—[1=|||oyenp| | —=— 1= ||| Dry.cND
Close | Open
+3.5 ~ 50 Ve +1 Vo Max.
Wet Contact | D'i D10 N D'i DIO
+3: 5 e 250 VOO D"? Wet.COM -I:l Voo Max. D"T_". Wet.COM
Relay Output
ON State OFF State
—{Load] |»{[1= || [RLO.NC Loadl - J= | || RLO.NC
= |||rL0.NO Load2 = [=| || RLO.NO
0= ||ruo.com| | (AC/DC) 0= ||| rLo.com
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2.3.18 tM-AD2P2C2 Wiring

OOO0O0000O

FiG.

—

Voltage Input for Vin0 and Vin1

[—1

00D 0

DI.C
DATA# ol O u
DATA- BO0 O u
DATA+ ot O 0
DATA- ol0 O [I
+V5
Ilin3

o in O u

lin2 O I]
vt | (0
vinG O 0

EEPROM

I
e

DO.PWR/
DI.COM

INIT
DATA+ R5-485
DATA- Interface
s Power |45V
GND FiJ:a1_:|uIE|1:¢:|rj7

Frame

Ground ﬂl@r

&
r Embedded
™ Contrall —
er .(::

DO1

DIl

MUX

DI

lin3

lin2

WVinl

WVinD

LDO.GNDY
AGND

Current Input for Vin0 and Vinl

+ D@ Win +
nw.n"-f_ D@ BOGNDYAGHD rnA_

D@' Virx

S

1250
Requires Optional External 125 0 Resistor

Current Input for Iin2 and Iin3

. 0E ||| 1inx
- D& | || po.NojaGND

Digital Input/ ON State OFF State
Counter Readback as 1 Readback as 0
+3.5 ~ +50 Vo OPEN o <1 Ve
oix [ 10K 10K
s | E e
= e
|1 . To other , To other
DO.PWR/DLOOM ' channeds ' channes
ON State OFF State
Owtpst Type Readback as 1 Readback as 0
Relay ON Relay OFF
P T D& |{porwryoLcom = 0S| || ooPwroLooM
D@ D D@ DO
0| || po.auoacnn 0E)|||oo.cupjacno
0S| |[porwmotcon| | . 0S| |[oorPurpLCOM
Resistance Load | A A0 DO e 1AH0 DO
0 DOLGHD/AGND l 0OLGNDY AGND
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2.4 Hardware Connection

Before using tM series module, it must be configured by using DCON Utility Pro. tM series equips an
RS-485 port that can be used to connect to a PC by using an RS-232 (or USB) to RS-485 converter.

1) Using RS-232 to RS-485 converter

1-7520 / tM-7520U tM series Module Power Supply
+10 to +30 Vpc, GND
RS-485 ™™ ( oc: GND)
(Data+, Data-) —

wmin  (+Vs, GND)

;-;
MDR-20-24
2) Using USB to RS-485 converter
PC 1-7561U / tM-7561 tM series Module MDR-20-24
RS-485 "
=t (+Vs - GND)
(Data+, Data-) ==

Power Supply
(+10 to +30 Vpc, GND)
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2.5 Operating Switch and Parameters

tM series provides two operating modes, i.e., Run and Init, which can be set by sliding the switch to the
Init or Run position on the right side of modules.

Operating Switch

Run Mode:
Normally, the operating switch of tM series module is set to “Run”.

Init Mode:
If the communication parameters of the module are unknown, adjusting the switch to the “Init” position
and then reboot the module. The setting values are always as follows:

Protocol: DCON, Address: 0, BaudRate: 9600 (N,8,1), Checksum: Disable.

; DCON Utility Pro PCV 4.0.0.1 Beta Version

-
§""COM1* D Address  Baud Rate Checksum Format  Status Description Cormments
[#- COMS:

tDAIP1R1 0[00h] 9600 Disabled M.81 Remote /O [DCON]1*DI + 1*DO + 1*AQ  Supported

Default Communication parameters:

Parameters Factory default settings (Run Mode) Fixed Init settings (INIT Mode)
Protocol Modbus RTU DCON

Address 1 0

Baud Rate 9600 bps

Parity n,8,1-no parity

Checksum Disable
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Chapter 3 Software Tool - DCON Utility Pro

First, using DCON Utility Pro to configure the communication parameters and I/0 !
settings for each tM series module according to the application. DCON Utility Pro is [
a software tool that supports DCON and Modbus RTU/ASCII protocols and can be D?SP;}ET"

used to search, configure, and test I/O module.

Download the software and user manual on the web site. DCON Utility Pro can run on PC or PAC.
https://www.icpdas.com/en/product/guide+Software+Utility_Driver+DCON__ Utility__ Pro

3.1 Search I/O Modules

In this case, PC (COM Port) and I/O module (RS-485) are connected through a tM-7561 (USB to RS-485
converter). Make sure that both PC and 1/O module are connected properly, and the power supply is
turned on. (The version is v3.0)

Step 1: Choose the COM port number that is used on PC and set conditions such as Baud Rate, Protocol,
Checksum, and Format for searching.

)] B & e [ ] [F] (@] =

""" COM1:* D Address  Baud Rate Checksum Format Status  Description

115200 [1 57600 (138400 [1 19200

9600 [1 4800 12400 11200

[1 Search RU-87PN Addr. Mode  Timeout ms
Search And Get I/O Configurations

Start Search Exit

Baud Rate: The default Baud Rate setting of the module is 9600, also you can check multiple options.

Baud Rate | Protocol | Checksum | Format |

11520 [ 57600 7] 38400 [] 19200

9600 ] 4800 ] 2400 ] 1200
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When the module startup in “Run” mode, the default Protocol setting is Modbus RTU
| Baud Rate

Protocol: When the module startup in “Init” mode, the default Protocol setting is DCON

Protocol

Checksum | Format|
DCON

Modbus RTU

[[] Modbus ASCII

Checksum: The default Checksum setting is disabled

| Baud Rate | Protoco

Checksum

:urmat|
Checksum Disabled

] Checksum Enabled

Format: The default Format setting is “N,8,1”

—
Baud Rate | Protocol Checksun‘ Format
—
N,8,1 1 N,8,2 [l E8,1 0,81
Click Stop Search (

Step 2: After specifying search conditions, click the Start Search (E) button to search the module
window.

DCOM Utilik- 7. 2V 4,0.0.1 Beta Version

1 ODEEEVET-TE
-~ COM1
- COMS:*

) to stop searching, and click the model (ID) to display the configuration

Address

tDAIPIR1 0O[0OR]

Baud Rate Checksum Format  Status
9600

Disabled M,8,1

Description
Remote /0

[DCON]1*DI + 1*DO + 1*AD

Comments
Supported
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3.2 “Configuration” Page

After searching and found the module, users can configure or test the I/0 module.

Note: DCON Utility Pro V3 (or later) support to open multiple setting window in Run mode.

In DCON Utility Pro, the “Configuration" page for each module can be used to set the communication

parameters such as Protocol, Address, Baud Rate, etc. The rest of the setting pages for each module

may be different so the following sections will describe each according to the 10 type of modules.

Model Description Section
tM-P3R3
3-channel Digital Input and 3-channel Relay Output Module
tM-PD3R3
tM-P3POR3 3-channel Digital Input and 3-channel PhotoMOS Relay Output Module
tM-P4A4 4-channel Digital Input and 4-channel Digital Output Module
tM-P4C4 4-channel Digital Input and 4-channel Digital Output Module 3.2.1
tM-R5 5-channel Relay Output Module
tM-P8
8-channel Digital Input Module
tM-PDW8
tM-C8 8-channel Digital Output Module
tM-AD2 2-channel Voltage/Current Input Module
e
tM-AD5 5-channel Differential Voltage Input Module
tM-ADS8 8-channel Single-ended Voltage Input Module
tM-AD5C 5-channel Differential Current Input Module 323
tM-ADS8C 8-channel Single-ended Current Input Module
tM-TH8 8-channel Thermistor Input Module
tM-DA1P1R1 1-channel Analog Output, 1-channel Digital Input and 324

1-channel Relay Output Module
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3.2.1 Common Settings for tM-P3R3, PD3R3, P3POR3, P4A4, P4C4, R5, C8, P8, and PDW8

In Init mode, the module is searched with the default communication

0 @
parameters. On the “Configuration” page, click the “Set Module A Init Power-on
Configurations” button, and then rebooting in Run mode to apply the = T|E|
settings. {)

Run

Note: Only when the Protocol is set to DCON, the items marked with (INIT*) must be set under the INIT
mode. When using the Modbus protocol, these items can be set after adjusting the switch to Init,
even if the module starts in Run mode. After completing the setting, adjusting the switch to Run
and then rebooting.

tC8 Firmware[A103] *
Configuration po Host WDT Commands Log Summary About

(protocol (NIT) [bcon v| )
Address 0 | [00H] The default communication
parameters in Init mode.

Baud Rate (INIT*) |9600 v|
Parity (INIT*) n,8,1 v]
\ Checksum (IT™) |Disabled ~| )
After completing the setting, clicking this
button and then rebooting in Run mode to
Response Delay D ms apply the settings.

Set Module Configurations

Specify the Protocol setting
Protocol
It can be DCON, Modbus RTU, and Modbus ASCII
Address Specify the unique NET-ID for the module (Range: 0-255)
Baud Rate Specify the Baud Rate setting
It can be 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200
Parity Specify the Parity, It can be “N,8,1-None Parity”, “N,8,2-None Parity”,
“E,8,1-Even Parity”, and “0,8,1-0Odd Parity”
Checksum Specify the Checksum, it can be Disabled or Enabled
Note that the setting is “Disabled” when the Protocol is set to Modbus RTU/ASCII.
Respond Delay | Specify the delay time to respond. (Range: 0-30 ms)
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3.2.2 Alitems for tM-AD2 and AD4P2C2

The “Configuration” page provides settings for communication parameters (Section 3.2.1) and analog

data.

tAD4P2C2 Firmware[4103]

Configuration  AL/DO Alarm DI Host WDT Commands Log Summary  About

Protocol (INIT*} |DCDN - |
Address 0 = [00H]
Baud Rate (INIT*) 9600 v|
Parity (INIT*) M,8,1 v |
Checksum (INIT*) _|Disabled v
Analog Format |Engineering Forrma v|
Sample Mode |Nnrma| Mode v|

Response Delay ms

Set Module Configurations

Specify the format for analog data

DCON Protocol:

Analog Format It can be Engineering Format, Percent Format, or 2’s Complement Format
Modbus RTU/ASCII Protocol:

It can be Engineering Format or 2’s Complement Format

Specify the mode for sampling data

Sample Mode It can be Normal Mode or Fast Mode
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3.2.3 Al Items for tM-AD5, AD8, AD5C, and ADS8C

The “Configuration” page provides settings for communication parameters (Section 3.2.1) and analog
data.

tADS Firmware[A104]

Configuration Al Commands Log Summary About
Protocal (INIT*) |DCON v|

Address i = [00H]

Baud Rate (INIT*) 9600 v]

Parity (INIT*) M,8,1 V|

Checksum (INIT*)  |Disabled w
(Analng Format Engineering Forma -

Sample Mode |Nnrma| Mode v|

kType Code |[DS] +-10V v|

Response Delay 0 ms

Set Module Configurations

Specify the format for analog data

DCON Protocol:

Analog Format It can be Engineering Format, Percent Format, or 2’s Complement Format
Modbus RTU/ASCII Protocol:

It can be Engineering Format or 2’s Complement Format

Specify the mode for sampling data

Sample Mode It can be Normal Mode or Fast Mode.

Specify a type code with data range

AD5: +/-1V,+4/-25V,+/-5V,+/-10V

AD8: 0Oto500mV,0to1V,0to2.5V,0to5V,0to 10V
Type Code

ADSC: +/-20 mA, 0to 20 mA, 4 to 20 mA

AD8C: 0to 20 mA, 4 to 20 mA
(Reference: B.2 to B.5 Data Ranges)

tM Series User Manual v1.1 P43



3.2.4 Al ltems for tM-TH8 and DA1P1R1

The “Configuration” page provides settings for communication parameters (Section 3.2.1) and analog
data.

tTHE Firmware[A102]

Configuration A1 User Defined Type Commands Log Summary About

Protocol (INIT*) |DCDN - |
Address 0 < [00H]
Baud Rate (INIT*) 9600 “|
Parity (INIT*) M,8,1 v |
Checksum (INIT*) _|Disabled ]

Analog Format |Engineering Farma v|

Respaonse Delay IZI ms

Set Module Configurations

[ exe ]

Analog Input Under Range==:Please connect to input source or check the input connector

Configure the format of analog data.

DCON Protocol:

tM-THS:

It can be Engineering Format, Percent Format, 2’s Complement Format, or Ohms
tM-DA1P1R1:

It can be Engineering Format, Percent Format, or 2’s Complement Format

Analog Format

Modbus RTU/ASCII Protocol:
tM-TH8, tM-DA1P1R1:
It can be Engineering Format or 2’s Complement Format

tM Series User Manual v1.1 P44



3.3 “Al” Page

The “Al” page provides settings for detecting or configuring analog input channels of the module.

Model Description Section
tM-AD2 2-channel Voltage/Current Input Module 3.3.1
tM-AD5 5-channel Voltage Input Module

tM-ADS8 8-channel Voltage Input Module 332

tM-AD5C 5-channel Current Input Module
tM-ADS8C 8-channel Current Input Module
tM-TH8 8-channel Thermistor Input Module 333

3.3.1 Al Page01 for tM-AD2

The “Al” page can be used to detect data and specify the type code for each analog input channel.

tADZ Firmware[A106]

Configuration Al Commands Log Summary About

Al Value Type Code \
CH:op -000.001 |[DS] 0~ 10V [7FFFh] UB 0~ 10 V [7EFFh |\|r
CH:pp -000.001 |[08] 0 ~ 10 V [7FFFh] v [05] 0 ~ 2.5V [7FFFh]

07] 4 ~ 20 m& [FFFFh
Set all channels as CHO
~ 5V [FFFFh]
~ 1V [7FFFR]
~ 500 m\ [7FFFh]

s o |

0 ~ 20 mA [FFFFh]

Q A% 0 ~ 20 mA [FFFFh] )

Exit

CH: xx Check the box to detect the current value of the channel

Specify a type code with data range
Type Code tM-AD2:0to 500 mV,0to1V,0to2.5V,0to5V,0to 10V,

0to 20 mA, 4 to 20 mA (Reference: B.1 Data Ranges)

Set all channels as CHO | Configure all channels to the same type code as CH: 00
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3.3.2 Al Page02 for tM-AD5, AD8, AD5C, and AD8C

The “Al” page can be used to detect data for each analog input channel.

Note: tM-ADS5 and tM-AD5C equip five analog input channels, i.e., CH: 00 to CH: 04.
tM-AD8 and tM-ADS8C equip eight analog input channels, i.e., CH: 00 to CH: 07.

tADES Firmware[A100]

Configuration Al Commands Log  Summary About
Al Value

CH:00  -000.004
CH:01  -D00.004
CH:02  -000.003
CH:03 -000.004
CH:04 -000.003
CH:05 -000.004
CH:06 -000.004

CH-g7 -000.003

Exit
Check the box to detect the current value of the channel
DCON, Modbus RTU/ASCII
Protocol Analog Format Under Range
DCON -9999.9
Engineering
CH: xx Modbus -32768

DCON, Modbus 2’s Complement 8000
DCON Percent -999.99

Note:

Only applicable for the measurement ranges of 0-20 mA and 4-20 mA.
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3.3.3 Al Page03 for tM-TH8

The “Al” page can be used to detect data and configure the type code and temperature settings for each

analog input channel.

tTHE Firmware[A102]

Configuration Al User Defined Type Commands Log Summary About
Al Value Type Code Temperature Offse

IR R CLEELELE Db e Con Type 11T 10K @ 25°C 30 ~ 240°F ) 00.00 | |+ -
CH:01 -9999.90 [UnderRange] |[60] PreCon Type I 10K @ 25°C-30 ~ . v | 00.00 | |+ -
CH:02 -9999.90 [UnderRange] |[50] PreCon Type IN 10K @ 25°C 30 ~ . | 00.00 | |+ -

CH:03 -9999.90 [UnderRange] |[50] PreCon Type I 10K @ 25°C 30 ~ . |

CH:04 -9999.90 [UnderRange] |[50] PreCon Type I 10K @ 25°C 30 ~ : v |

CH:05 -9999.90 [UnderRange] |[50] PreCon Type I 10K @ 25°C 30 ~ : v |

= = = =

=] =) =) =

(=] = = =

[=] = = =
+

CH:06 -9998.90 [UnderRange] |[60] PreCon Type I 10K @ 25°C-30 ~ . v |

(=]
L=}
(=]
[=]
"

CH:07 -9999.90 [UnderRange] |[60] PreCon Type I 10K @ 25°C-30 ~ . v |

Set all channels as CHO
Temperature Format ® “C O °F

Exit

Analog Input Under Range===>Please connect to input source or check the input connector

Check the box to detect the current value of the channel

DCON, Modbus RTU/ASCII

Protocol Analog Format | Under Range | Over Range
CH: xx DCON -9999.9 +9999.9
Engineering
Modbus -32768 32767
DCON, Modbus | 2’s Complement 8000 7FFF
DCON Percent -999.99 +999.99
Type Code Specify a type code with temperature range for the thermistor

(Reference: B.8 Data Ranges)

Set all channels as CHO | Configure all channels to the same type code as CH: 00

Temperature Offset Specify an offset to adjust the temperature reading

Specify the temperature scale

Temperature Format
P It can be Celsius (°C) or Fahrenheit (°F)
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3.4 Other /O Pages
3.4.1 Configuration Page - User Defined Type
"User Defined Type" is a customized configuration page that is used for tM-TH8, a thermistor input

module. The following example shows how to set the type code for a custom thermistor.

1. To get Steinhart-Hart coefficients from the thermistor vendor. On the “Set By Steinhart Coefficients”

page, enter A, B, and C coefficients in Float Format, click the “Calculate” button and then click the
“Setting” button.

For example, there is a thermistor with the part number 'YSI H Mix 10000, and three Steinhart-Hart
coefficients are listed in the table below.

Coefficient Float Format Hex Format
A 1.02949264911967E-03 3A86F00B
B 2.39078592663805E-04 397AB12C
C 1.56816365983255E-07 3428615B

tTHE Firmware[A102]

Configuration Al User Defined Type Commands Log Summary  About
Set By Steinhart Coefficients Set By Resistor and Temperature Help

< ? Float Format ) Hex Format Select Type Code

1.02949264911967E-03 | | |3A86FO0B | 0x70 v|
2 lcuatt
B | |2.39078592663805E-04 | | |397AB12C | Calcua E\
C Q1.56816365983255E-L& 134286158 | Clear
3
Please input & , B , C Coefficients in float format Setfing k

After clicking the “Calculate” button, the
Exit values in hex format will be displayed.

RunMonitor Exception at step 0 Access to the port is denied.

2. Otherwise, you can also get a Resistance-Temperature table from the thermistor vendor. On the
“Set By Resistor and Temperature” page, enter three sets of Resistance-Temperature values (Ohms, °C)
and click the “Calculate” button to calculate three Steinhart-Hart coefficients.
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For accurate results, it is recommended to configure (Rx, Tx) by using the following rules:
(1)-40°C< T1,T2,T3< 150°C  (2) |[T2-T1| < 50°C  (3) |T3-T2| < 50°C

For example,

Resistance (Q) Temperature (°C)
R1: 29490 T1:0

R2:3893 T2:50

R3:816.8 T3:100

Note: If the resistance is greater than 204700 ohms, it will be treated as under range.

tTHE Firmware[A102]

Configuration  AI User Defined Type Commands Log Summary About

Set By Steinhart Coefficientf Set By Resistor and Temperature Help

Select Type Code

Resistor Value Temperature °C
(o) ([essst A |
Calcuale
R2(ohms) | |3893 | T2 |50 | k\
R3(ohms) | [816.8 | T3 [100 | Clear
Please input resistor and temperature values Setting

Exit

Analog Input Under Range==>Please connect to input source or check the input connector

4

3. After clicking the “Calculate” button, it will automatically switch to the “Set By Steinhart Coefficients
page and show the results. Finally, click the “Setting” button to apply the settings.

Set By Steinhart Coefficients Fet By Resistor and Temperature  Help

Select Type Code

Float Format Hex Format
A EI.EI[Il[I294925491195? | |3ABEFDDB ? 0x70 v
B | |0.000230078502663805 |  |397AB12C | Calcualte
c | |1.56816365983256E-07 34286158 Clear
¢ | )
Please input & , B , C Coefficients in float format Setting k
\
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3.4.2 Configuration Page - AO

tM-DA1P1R1 equips one analog output channel.

tDATPIRT Firmware[A103] X

Configuration AOQ Do DI Host WDT Commands Log Summary About
[ [ set AO value with Engineering format
Type Code Slew Rate AO Value  ReadBack Range Output
| CH:0 [[0210 ~ +10v «[[immediate |/ set | ] 00.000 00000 0~ =+10V Write
Set [Power On Value] Set [Safe Value]
@® Read AD
O Read Power On Value
O Read Safe Value
Exit
Specify a type code with data range (tM-DA1P1R1: 0to 10V, 0 to 20 mA,
Type Code
4 to 20 mA, reference: B.7 Data Ranges)
Slew Rat Specify the change of voltage or current per second (V/sec, mA/sec)
ew Rate
(Reference: A.4 Slew Rate Control)
Set Click this button to apply the Type Code or Slew Rate settings

M Set AO value with the Engineering format:

1) Check the box to display or set the AO Value and the ReadBack value with the Engineering format.

2) Unchecked, to display value with the data format setting (reference: Section 3.2.4 Configuration
page - Analog Format)

For example, the Type Code is set to “+4 to +20mA” and Analog Format is set to “2’s Complement”.
To output 10 mA, enter “10” in the Output field, and click the Write button. If the box is checked, the
value will display as “10”, otherwise, the value will display as “5FFF”.

AO Value Display the title and value according to the selected item such as

ReadBack Read AO/Power-on value/Safe value

Note: The Readback value varies according to the Slew Rate setting so that may be different from
the configured AO value. Reference: A.5 AO Read-back Value

Range Display the data range according to The type code setting

Output / Write Specify an output value, and then click “Write” to apply the settings
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tDATPIRT Firmware[A103]

Configuration AO Do DI Host WDT Commands Log  Summary  About

Set AD value with Engineering format

Type Code Slew Rate AO Value  ReadBack Range Qutput
CH:0 |[01] +4 ~ +20 \,”immediate v Set 10.000 10.000  +4~+20mA | 10.000 | [write |
Set [Power On Value] Set [Safe Value] )
@® Read AO
) Read Power On Value
) Read Safe Value
J

As noted before, when the box is checked, simply enter “10” and click Write to output a “10”
mA. If unchecked, the value will be displayed based on the data type. In this case, the value
will be displayed as “5FFF” if the data type is set to “2’s Complement”.

F4F 12:18 =|OUTPUT_CHO_AO[ #000+10.000 J:0[ = J: [ 22 msl==>0K

Set to Power-on Value | Enter a value in the output field, and click this button to apply the settings
Set to Safe Value Reference: A.2 Dual Watchdog

Read AO Choose the radio button to read the AO value

Read Power-on Value Choose the radio button to read the current Power-on value or Safe value,

Read Safe Value at which point the values cannot be set.
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3.4.3 Configuration Page - Al/DO Alarm

tM-AD4P2C2 equips four analog input channels and two relay output channels. Both the Alarm Mode
and High/Low Alarm Limit setting are used to configure a warning light or an alarm device that be
connected to a relay output channel.

tADAP2C2 Firmware[A103]

Configuration AI/DO Alarm DI Host WDT Commands Log  Summary  About

Al Value Type Code \ Alarm Mode High Alarm Limit Low Alarm Limit
cH:0p +00.0000 [05] +/-2.5V ~| Disable | 2.5 | |25 |
CH:o1  -00.0011 [05] +/-2.5V v] Dissble | |25 | |25 |
CH:0z +000.000 |[DD] +/- 20 mA V| ( ) ) Set Alarm
CH:03 -000.001 [0D] +/- 20 mA v N/

Set all channels as CHO ﬂJD Bit Status High Alarm Status  Low Alarm Status \
) Doao CH:00 CH:00
1 [] po1 CH:01 CH:01
Set [Power On Value] Set [Safe Value]
(® Read DO
() Read Power On Value

k@ Read Safe Value
@)

Exit
CH: xx Check the box to detect the current value of the analog input channel
Specify a type code with data range
tM-AD4P2C2: +/-1V, +/-2.5V, +/-5V, +/- 10V,
Type Code

+/-20 mA, 0to 20 mA, 4 to 20 mA
(Reference: B.6 Data Ranges)

Set all channels as CHO | Configure all channels to the same type code as CH: 00

Only when Alarm Mode = Disable, you can configure the following items:

DOx Check the box to set the DO value, Power-on value, or Safe value

Set to Power-on Value | after selecting the DOXx box, click this button to apply the settings
Set to Safe Value (Reference: A.2 Dual Watchdog)

Read DO Choose the radio button to read the DO status

Read Power-on Value Choose the radio button to read the current Power-on value or Safe value,

Read Safe Value at which point the values cannot be set.
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tADAPZC2 Firmware[A103]

Configuration AL/DO Alarm DI Host WDT Commands Log  Summary  About
( Al Value Type Code Alarm Mode High Alarm Limnit Low Alarm Limit
CH:0p  +000.002 [08] +/-10V v| latch  ~| 10 | 2 |
cH:01  +000.001 [08] +/-10 v v [Momentar | |10 | 2 |
\i7] cH:0z -000.001 [0D] +/- 20 mA ]
CH:03 -000.001 [0D] +/- 20 mA v|
Set al channels as CHO DO Bit Status | High Alarm Status  Low Alrm Status
CH:00 Clear - Clear
CH:01 CH:01
Set [Power On Value] Set [Safe Value]
@®) Read DO
(O) Read Power On Value
() Read Safe Value
Exit
TF 01:47 ::GET_CH1_ALARM_MODE[ @00RACL J; [ 1021 ; [ 15 ms]==>0K

Specify the alarm mode, it can be

Disable: Disabled
Alarm Mode Momentary: An alarm occurred when the value is out of the limit
Latch: An alarm occurred when the value is out of the limit. The status

of the alarm can be cleared.

High Alarm Limit After choosing a type code, set the upper limit of the alarm
Low Alarm Limit After choosing a type code, set the lower limit of alarm
Set Alarm Click the “Set Alarm” button to apply the settings for Alarm Mode,
High Alarm Limit, and Low Alarm Limit
Used to display or clear the status of the alarm
(High/Low) 1) CH: xx, if the value is out of the limits, the text-box will be displayed in red
Alarm Status 2) Clear, when Alarm Mode is set to Latch, the button can be used to clear the

status of the alarm by clicking it
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3.4.4 Configuration Page - DO

The “DO” page can be used to set or display the DO value, Power-on value, or Safe value.

Model Description

tM-DA1P1R1 One Digital Output Channel
tM-P3R3, tM-PD3R3, tM-P3POR3 Three Relay Output Channels
tM-P4A4, tM-P4C4 Four Digital Output Channels
tM-R5 Five Relay Output Channels
tM-C8 Eight Digital Output Channels

tC8 Firmware[A103]

Configuration DO Host WDT Commands Log  Summary About

Bit Status
ﬁ:‘ CH:00 [] cH:01 |:| CH:02 m-l:DB [] cH:04 [] cH:05 [] cH:08 [] cH:07
DO Value Set [Power On Value] Set [Safe Value]

Read DO
ad Power ON Value

(O) Read Safe Value

\_

Bit Status

(- O
Power On Value “

() Read DO

@ﬁd Power ON Value
Exit k ) d Safe Value )

Bit Status (CH: xx) Check the CH: xx box to specify the value

DO Value After selecting the CH: xx boxes, a hexadecimal value will be displayed

Set to Power-on Value | after selecting the CH: xx boxes, click the button to apply the settings
Set to Safe Value (Reference: A.2 Dual Watchdog)

Read DO Choose the radio button to read the DO status

Read Power-on Value Choose the radio button to read the current Power-on value or Safe value

Read Safe Value (While the radio button is selected, these two values cannot be set.)
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3.4.5 Configuration Page - Host WDT

The “Host WDT” page can be used to enable the host watchdog and reset the status of the host
watchdog timeout. (Reference: Appendix A.2 Host Watchdog)

Model Description

tM-DA1P1R1 One Analog Output and One Digital Output Channels
tM-AD4P2C2 Two Digital Output Channels

tM-P3R3, tM-PD3R3, tM-P3POR3 Three Relay Output Channels

tM-P4A4, tM-P4C4 Four Digital Output Channels

tM-R5 Five Relay Output Channels

tM-C8 Eight Digital Output Channels

1) When using the DCON protocol, the Host WDT page will be displayed as follows.

(Reference: Section 3.2.1 Common Settings)

tADAP2C2 Firmware[A105] x

Configuration AIL/DO Alrm DI Host WOT  Commands Log Summary About

O Enable wDT | O Auto Send Host OK

WDT Timeout Set Timer

(0.1 ~ 25.5 seC)

Reset Watchdog Status

Exit

Enable WDT Check the box to enable the watchdog

Check the box to automatically notify that the host works normally

Auto Send Host OK
uto >end Hos Note that the function is for testing and the timer is disabled

Specify a watchdog timeout value and click the “Set Timer” button to

WDT Timeout / Set Timer ]
apply the setting

After the timeout, it needs to clear the Timeout status to write an

Reset Watchdog Status AO/DO value.
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2) When using the Modbus RTU (or Modbus ASCII) protocol, the Host WDT page will be displayed as
follows. (Reference: Section 3.2.1 Common Settings)

tADAP2C2 Firmware[A103] o

Configuration AI/DO Alarm DI Host WDT Commands Log Summary About

[ Enable wDT | [ Enable Output When WDT Timeout

WDT Timeout Set Timer

(0.1 ~ 25.5 sec)

Reset Watchdog Status

Exit
Enable WDT Check the box to enable the watchdog

Enable Output When Check the box to allow modifying an AO/DO value, even if the
WDT Timeout Watchdog timeout has occurred

Specify the duration of the Watchdog timeout, and click the “Set

WDT Timeout / Set Timer - .
Timer” button to apply the setting

Reset Watchdog Status Click the button to clear the Timeout status

For example:
1. Check the Enable WDT checkbox, set WDT Timeout as 5 seconds, and click the Set Timer button.

After 5 seconds, a warning message “Watchdog Timeout” will be displayed on the status bar. The

output value will be set as the predefined Safe Value, which cannot be changed.

Note: When using the Modbus protocol, you can check the “Enable Output When WDT Timeout”

box to allow the change of an AO/DO value, even if the timeout occurred.

2. Click the “Reset Watchdog Status” button to clear the Timeout status, and the predefined Power-on

value will be loaded after a reboot. Otherwise, the predefined Save value will be loaded.

Note: When using the DCON protocol, you can check the "Auto Send Host OK” box to
automatically send a signal which indicates the Host works normally. Also, uncheck the box
and click the “Set Timer” box again to start the watchdog timer.
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3.4.6 Configuration Page - DI

The DI page is used to display or clear the status of DI, DI Latch, or DI Counter.

Model Description

tM-DA1P1R1 One digital input channel

tM-AD4P2C2 Two digital input channels

tM-P3R3, tM-PD3R3, tM-P3POR3 Three digital input channels

tM-P4A4, tM-P4C4 Four digital input channels

tM-P8, tM-PDW8 Eight digital input channels
DI Page

tP8 Firmware[A103]

Configuration DI Commands Log Summary About

s
Reverse DI State (Need INIT* to GND)

DI Bt CH:00  (CH:O1 | CH:02  CH:03  CH:O4 | CHiOS  CH:06 | CH:07

DI Value FFh

MghLstch RGN [CHEGIWN| (CHEOZINY  [CHAOWON| [CHEGATIN [CHEOSTON RO [CHEGZI
Low Latch

Clear DI Latch

DI Counter CH: 00 CH: 01 CH: 02 CH: 03 CH: 04 CH: 05 CH: 06 CH: 07
Foing Edge <

Clear Clear Clear Clear Clear Clear Clear Clear
Exit

T<F 02:13 ::GET_DI_REVERSE[ ~00D J; [ 0101 J; [ 15 ms]===0K

Reverse DI Status Check the box to reverse the status of all DI channels

DI Bit Status Display the status for each DI channel (ON or OFF)

DI Value Using a hexadecimal value to indicates the status of DI channels
High Latch Display the status of active-high for each DI channel

DI Latch Low Latch Display the status of active-low for each DI channel

cl DI Latch
ear ate (Reference: Appendix A.6 Advanced DI Features)

Click the button to clear the latched status for all DI channels

The counter value will be increased by 1 when received a

Falling/Rising Edge high-to-low or a low- to-high signal

DI Counter

Clear Click the button to clear the counting value of the DI channel
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3.5 Command Line Tool
“Command Line” tool can be used to test and debug tM series modules by using the Modbus RTU

protocol and DCON protocol commands.

1. Search the tM module and then click the Command Line button to open the configuration page.
2. In the “Terminal Command Line Tool” window, the module settings will be filled in automatically.

Either enter a command in the Command field (1) or use the preset commands (2) and click the Send
button.

DCOM Liility Pre PCV 4.0.0.1 Beta Version

"

1D Address  Baud Rate Checksum Format  Status Description Comments
tP4C4 2[02h] 115200 Disabled M,8,1 Remote /O [DCON]4*DI + 4*D0  Supported

- COM5:*

Terminal Command Line Tool

COM Port coMs ~|  Pprotocol DCON v
Baud Rate 115200 ~|  Format N,8,1-None Parity ~|
Send
Checksum  [Disabled v| Address 3 ] v|
Timeout 100 “| ms Select ID |tp4[:4 — | >\
Command |$02M 1 \ |
| . )]
Response 102tpaca \_“/ |
~ || F9F 03:07 2 [ $02M J; [ 102tP4C4 1; [ 12 ms]==>0K
GET_MODIULE_FIRMWARE
GET_MODILE_CONFIG
SET_MODULE_CONFIG
GET_MODULE_PROTOCOL
SET_MODULE_PROTOCOL
Eag_gi LIGH LATCH When using Modbus RTU protocol, refer to
READ_DI_LOW _LATCH | Appendix D Modbus RTU Protocol Commands
CLEAR_DI_LATCH
SET_DI_REVERSE 2.
GET_DI_REVERSE When using DCON protocol, refer to
READ_CH3_DI_COUNTER - .
OUTPUT_DO Appendix E DCON Protocol Commands
RFAN N0 24
Export Commands Clear Save to pathllog_reporth,

3. Click the “Save to \logger_report\” button to save results to a file in the “log_report” folder under the
installation folder of DCON Utility Pro. The file name is “Command_Line_Result_Log_mm_dd_xx.txt".

.I Command_Line_Result_Log_12_2 15.txt - Notepad
g P

File Edit Format View Help

T 02:10:54-> FF 03:07 = [ $02M J; [ 102tP4C4 : [ 12 ms]==>0K #

T4 03:10:57-> FF 03:07 : [ $02M |; [ 102tP4C4 |; [ 12 ms]==>0K ~
Ln 1, Col1 100%  Windows (CRLF) AMNSI
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3.6 Calibration

Normally, the module has been calibrated before shipping. Also, users can use the following commands

to calibrate the module by using Command Line in the DCON Utility Pro.

Warning:

It is not recommended that calibration be

performed until the process is fully understood.

3.6.1 Calibrate AO Module

; DCOM Utility Pro PC W 4.0.0.1 Beta Version

Ll

tM-DA1P1R1 provides a single analog output channel. Follow these steps to calibrate the module by
using DCON Utility Pro.

1. Warm up the module for 30 minutes.

2. Set (SAAINTS) / read (SAA2) the type code.
$019020, means to set the type code of analog output channel 0 of module 01 as 2 (i.e., O to

E.g.,

+10V), and the slew rate is set to 0 (Immediate).

Note:

Terminal Command Line Tool

The module must be set to the DCON protocol mode before calibrating.

COM Port COM3 ~|  Protocol DCON ~
Baud Rate 115200 o Format N8, 1-Mone Parity V|
Send
Checksum Disabled «|  Address |1 V| | v|
Timeout 100 | ms  SelectID |tDA1P1R1 v| '\ ‘ZJ
\ . N
Command |$9110 |
1 )
Response |!|31 |
4
GET_MODULE_MNAME A | TFF05:33 5[ 5019020 T; [ 101 ; [ 12 ms]===0K
GET_MODULE_FIRMWARE FF 05:34 § [ #010400.000 T; > 1; [ 12 ms]==>0K
GET_MODULE_CONFIG T 05:34 § [ $013000 1; (101 §; [ 12 ms]==>0K
SET_MODULE_COMFIG T 05:34 [ $0100 ;[ 101 1; § 12 ms]===0K
GET_MODULE_PROTOCOL T 05:35 F [ #010+10.000 3; §= 1; [ 13 ms]===0K
SET_MODULE_PROTOCOL FF 05:25 § [ $013000 T; [ 101 J; [ 13 ms]==20K
QUTPUT_CHO_AQD FTF 0535 F [ $0110 ; [ 101 1; § 12 ms]===0K
READ_CHO_AO
QUTPUT_DO
READ_DO Steps 2to 8
SET_CHO_AO_RAMGE_SLEW
GET_CHO_AO_RANGE_SLEW
SET_CHO_AQ_POWERON
GET_CHO_AO_FPOWERON
SFT N0 POWFR (N SAFF VAILIF “
Export Commands Clear Save to path\log_report),

Calibration voltages or current used by the tM-DA1P1R1:

Type Code (T) 0 1 2 4
Zero Output OmA dmA ov ov
Span Output +20mA +20mA +10V +5V
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Send command to output Zero calibration voltage/current. (E.g., 0 V)
Format: #AAN(Data) = # [AA] Address [N] Channel No. [Data] +00.000 (V, mA)
Command: #010+00.000

Zero calibration

. Adjust the value ; (ov) T
Repeat to send the trim command and observe the =
meter until the meter’s reading is close to zero ‘ %
calibration voltage/current. h'

Format: SAA3NVV = $ [AA] Address  [3] Set analog output [N] Channel No.
[VV] 00 to 5F means to increase 0 to 95 counts;
FF to A1 means to decrease 1 to 95 counts
Command: $01301F (1F stands for add 31 * 2.44 mV or add 31 * 4.88 uA)

. After adjusting the value, send the Zero calibration command. Note that the value will be stored in
an EEPROM.

Format: SAAON =S [AA] Address  [0] Zero calibration  [N] Channel No.

Command: $0100

Send command to output Span calibration voltage/current. (E.g., 10 V)
Format: #AAN(Data) = # [AA] Address [N] Channel No. [Data] +10.000 (V, mA)
Command: #010+10.000

Span calibration

. Adjust the value l (10V) e
Repeat to send the trim command and observe the | - 1]
meter until the meter’s reading is close to span ,7;%: ‘
calibration current/voltage. gy I

Format: SAA3NVV =S [AA] Address  [3] Set analog output [N] Channel No.
[VV] 00 to 5F means to increase 0 to 95 counts ;

FF to A1 means to decrease 1 to 95 counts
Command: $01301F (1F stands for add 31 * 2.44 mV or add 31 * 4.88 uA)

8. After adjusting the value, send the Span calibration command. Note that the value will be stored in

an EEPROM.

Format: SAAIN =S [AA] Address [1] Span calibration [N] Channel No.
Command: $0110
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Chapter 4 Software Tool — Modbus Master Tool

Modbus Master Tool supports Modbus RTU/ASCII protocol that can be used to simulate and test /0
modules on a PC (or PAC). First, download the software and the user manual on FTP.

Web: https://www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__ Tool#674
Tool: https://www.icpdas.com/en/download/show.php?num=1026 (PC or WinCE)

o5 Modbus Master Tool V1.1.1.0 2014/10/17 CAL kiop\modt Ipc_20141017\\Configuration File\tM-seri... [- = |-G |3
File Setup Comnection Window About
7 Masterl o Masterd eler=]|"
SlavelD=1,FC=2 SlavelD=2 FC=1
Emor=0 Emor=0
BaseO(Hex) Base1 Value Description Base O(Hex) Base1 Value Description
32 (0x20) 10033 = 0 DO 0 (0x0) 00001 = 0 DOO
33 (0x21) 10034 = 1 D1 1(0x1) 00002 = 1 DO1
34 (0x22) 10035 = 0 D2 2(0x2) 00003 = 0 D02
35 (0x23) 10036 = 1 D3 3(0x3) 00004 = 1 D03
36 (0x24) 10037 = 0 D4 4 (0x4) 00005 = 0 DO4
37 (0x25) 10038 = 1 DIS 5 (0x5) 00006 = 1 DOS
38 (0x26) 10039 = 0 D6 6 (0x6) 00007 = 0 DO6
39 (0x27) 10040 = 107 7(0x7) 00008 = 1 D07
v
- = - n -
Connection is established. Serial Port= COM1 B
u
[ | Ca Lt
= - o o
— RS-232 or USB 5y RS-485 RS-485 s
- T 9. e -
e i Bse =
o — an 1 1lire,

i, 7

Converter

RS-232 to RS-485
USB  to RS-485

Hardware Wiring for testing:

tM-P8 (8 DI) tM-C8 (8 DO)

Data+ e Data+ Data+
Data- e Data- Data-
Power Supply +Vs e 4\[ +Vs
(+10 ~ +30 Vbc, GND) GND — GND GND
4 DI.COM DO.PWR

- RS-232 or USB DO.GND
(COM1 or USB) J DIO to DI7 DOO to DO7

In this example, using the tM series DI and DO module. Follow the steps below to conduct the setting.

Model Description Slave ID Baud Rate Protocol Modbus Address

tM-P8 8 DI 1 10033 to 10040
9600 Modbus RTU

tM-C8 8 DO 2 00001 to 00008

Note: Refer to Appendix C to look up the Modbus registers for tM series modules.
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Step 1: Open the configuration file
After extracting the downloaded file, open the Modbus Master

Tool. Select “Open” from the File menu and choose both the ~
Module Series (e.g., tM) and the Module List (e.g., tM-P8), and M?ffn“:i“li?*‘%File Setup  Connection
then enter the Slave ID (e.g., 1), also click the “Open” button to 1 New Ctrl+N
open the configuration file. 5 Openy, Ctil+0 |
Cave Ctrl+5
[ — Save As  Ctrl+A
L Open Configuration File EI' E || avefs Ll
Exit Ctrl+X
Module Series Module List
(F)ET-7000 #-AD2 mnt &
}M-7000 - AD4P2C2 mumt pen
HPIET M4-AD5 .yt
TserDefined B 4DA
1ne - T
e
Z1-2000 M-C8
t-DA1PIR] mmt
4-P3POR.2 mumt
t-P3R 3 mmt
4-PAAA mmt .
(L PACE mmt b M =3 EcH =
tt-R5 mmt slavelD=1,FC =2
84 THB, mont ﬁ -
: DI (1x) Base 1 N Value Description
Net ID (Slave D) @ 10033 = 0 DIO
10034 = 0 DI1
10035 = 0 DI2
10036 = 0 DI3
Model Slave ID | Modbus Address 10037 = 0 DI 4
tM-P8 (8 DI) 1 10033 to 10040 10038 = 0 DIS
10039 = 0 DI6
(Base 1) 10040 = ) 0 DIy

Step 2: Add a window and configure the DO
Select “New Window” from the Setup menu to add a window, and select “Definition” to configure the
DO settings, and then click the OK button.

L Definition (=250
m Connection  Window Slave ID: 2
DEﬁ”i“‘?” Type:  [Read Coils Status (0xxxx) for DO | &
r;::#:ﬁllt:ow k‘ Addresses. @ Base 0 @ Base 1
Set Description e 1
Length: 8 00001 to 00008
Format: Hex -
Descriptions  [] Clear All Descriptions
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Model Slave ID Modbus Address
Double-click on the “Description”
tM-C8 (8 DO) 2 00001 to 00008 field to add a notes.
(Base 1)

File Setup Connection Window About
L Mastero =IEir=] = I
SlavelD=1,FC=2 {SlavelID=2, FC =1
Error=0 mor—= ¢
DI (1x) Base 1 Value Description DO (Ox) Base 1 Value Description

10033 = 0 DIO [}[}[}[}1 = 0 DOO

10034 = 0 DI1 00002 = 0 DO1

10035 = 0 DI2 00003 = 0 DO2

10036 = 0 DI3 00004 = 0 DO3

10037 = 0 D4 00005 = 0 DO4

10038 = 0 DIS 00006 = 0 DO5

10039 = 0 DI6 00007 = 0 DO6

10040 = 0 DI7 \_ 00008 = ) 0 DO7

1 | 1 [ 3

Step 3: Create a Serial Port connection
In this case, the tM module communicates with the COM1 of a PC through the Modbus RTU protocol.
Select “Connect” from the “Connection” menu, and configure all parameters as illustrated in the figure

below, and then click the “OK” button to establish the connection.

Note: The communication parameters of the tM module must be predefined by using the DCON Utility

Pro, refer to Chapter 3 for more information.

Connection | Window
| Connect K |
Disconnect

D Connect @
Interface: lCOMl v] Scan Interval(ms): 440
Baudrate: (9600 ) Timeout(ms): 200

Data Bit: [ﬁ Delay Between Poll(ms): 20
Parity: l[}-Nnne Parity ']
Stop Bit: [1 |
Mode: @ RTU © ASCII ‘ Cancel ‘ ‘ OK k‘
\
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Step 4: Test the DI and DO modules

After connecting with modules, both the current DI and DO status of modules will be displayed.
Double-click on any DO channel to modify the DO value and then to view the change of Dl value.
Note: To disconnect with modules, simply click “Disconnect” from the “Connection” menu.

....................................

Fle Setup Connection Window About Connection | Window
" \Til : | Connect b |
Ld Masterl EI@ L Masterl Disconnect ]
SlavelD=1,FC=2 Slave D=2, FC :
Error=0 Error=0 eeteereentetatetetieteinteentenaeet .
DI (1x) Base 1 Value Description DO (0x) Base 1 Value Description
49933 — 4. E!g Auig - 4 [
10034 = 0 DI1 00002 = D*)EH
10035 = 1 DI2 00003 = 1 DO2
10036 = 0 DI3 Ee— 5
10037 = 1 D4 -:@R)N © OFF
10038 = 0 DIs
C |
10039 = 1 DIB
10040 = 0 D7 00008 = 0 DO7
Connection is established. Serial Part= COM1

DI (1x) Base 1 Value Description DO (0x) Base 1 Value Description

10034 = 1 DI1 00002 = 1 DO1

Step 5: Save the configuration file

After completing the test, click “Save As” from the “File” menu to save the configuration file.

Setup  Connection

File
ol = —
=EHE ] New  Ctl+N
o - - EE—
@l\.}+ | . « Configuration File » tM - | #,| | = lj Dpen Cirl+O
HasE - HEERE c Ctrl+s
ave I
| tM-ADZ.mmt || tM-AD4P2C2 mmt | Save As CtI+A ||
| |tM-ADS. mmt | |tM-ADSC. mmt \
| tM-AD8.mmt | ]tM-ADEC.mmt Exit Cirl+%
| tM-CB.mmt | tM-DAIPIRL.mmt
[ ]tM-P3POR3.mmt || tM-P3R3.mmt
|| tM-P4AL mmt | |tM-P4C4A. mmt
| thM-P8.mmt __|tM-R5.mmt
| tM-THE. mmt
ﬁﬁﬂfﬁ(@ .
EEFIM: s Master Tool Files (* mmt) v]
- EEERE | z=opn] | =3 |
\
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Chapter 5 Software Tool — EZ Data Logger

Note: EZ Data Logger no longer provides a new function since July 2019. It is recommended to use

eLogger HMI.
Support Items EZ Data Logger eLogger
PC, XPAC, WinPAC, ViewPAC, iPPC
Hardware platform PC Win-GRAF series PAC
0S Windows XP, 7, 10 Windows XP, 7, 10, WinCE 6, 7
HMI Yes Yes
Web HMI No Yes
Data Logger Access, MS SQL, MySQL CSV, MS SQL, MySQL
Protocol Modbus RTU, Modbus TCP, Modbus RTU, Modbus TCP, and
and DCON I-8K/1-87K on slot
Dri I I lug-i
3rd Party Driver Support | No river dfave ops tool to add plug-in 3rd
party driver

eLogger is a free and easy HMI development platform designed by ICPDAS. eLogger can not only be
used to design local and Web Server HMI but can also achieve remote PAC control via a Web browser on
PC or smartphone. With Win-GRAF, it is easy to create a professional monitoring application without any
advanced programming background.

Website: https://www.icpdas.com/en/product/guide+Software+elLogger+elLogger

eLogger Features: ey s P.."?gz
1

@ Support Modbus RTU/ASCII and Modbus TCP Protocols
® Support Real-time Data Trend
The maximum of five lines in one plot.
® Support Local HMI:
Support a variety of HMI elements and a maximum of 32 pages.
® Support Web Server HMI:
Support administrator login.
® Support Account Management (for Local HMI):
3-level operating management: Admin, Power User, User.
® Support Remote Maintenance:
elogger is not only supported to upload a program or web pages
and execute (or stop) the program through the Internet.

® Support Data Logging
Local database: Support CSV files.

Remote database: Support Microsoft SQL Server 2005 or later. —_— -
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EZ Data Logger is a small data logger software. It supports DCON and Modbus RTU/ASCII protocols, and
users can quickly and easily build a data logger software without any programming skill.

To download the software and the user manual (.chm) on the website.
https://www.icpdas.com/en/product/guide+Software+EZ__Data__Logger+EZ__ Data__Logger

Install and run EZ Data Logger. The software provides four major £
steps and will be described in the following content.
EZ Data
Logger
| EZ Data Logger Basic Edition V4.6.4 2016/07/26 2 hours trial 01:57 CAICPDAS\EZ_Data_Logger\Praject\MyPraject.ini =@ ==
Dorziod & = = & = Elp

a | &

Simulation

0417 11:456:01 Read licenseok. =
04/17 11:48:01 Read config ok. |_|
04/17 11:46:01 Read projectok.

4 am | »

| Save IntervaliSect1 | Record TimefHoul1 | | 2018417 L4 11:43.01 Admin lor

Step 1:  System Configuration

Step 2:  Workgroup setting

Step 3:  Start to Run (or Simulation)

3.1 Gauge
3.2 Trend Line
3.3 Layout

Step 4: Open Database

First, choose a preferred display language from the Project menu for the software.

@xecute User Setup Help

N~——TT%w Project n

Open Project

Fause Record g

Save Project As

Open Database

Cpen Errar Message

-

language

English K

Exit Simple Chinese M\

-—Uﬂﬂgﬂ_lm'

Traditional Chinese
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5.1 System Configuration

The "System Config" window provides the settings for the trend line and the database.

y 2 | & g3
0 & PN 5
Start Simulation System Config || Group Setup |Open Database Exit About
————
i@ System Config Ver4.6.6 [==]
Oscillograph Config
‘ 1 Display Mode © Numeric « Date/Time
iy
Sampling Time(sec) ‘1 Save
Graph XAxis(Minute) ‘1 ﬂ
Display Buffer Size ‘28800 Exit
Data Format |123.456 j
I Auto start when executing
Alarm Audio ¥ |C:1ICPD&S\EZ_Data_Logger\alarm.wav J
N\
< 2 } Local Database Config | SQL Server Config 1 MySQL Config
7~ Log Local Database =
3 L
‘1 Disable Set
Save Interval(sec) Password | Password
Record Time(Hour) |1 (00:00:00~00:59:59,...,23:00:00~23:59:59) -
Database File Path |C:ICPDAS\EZ Data_Loggerilog\ J

Oscillograph Config

Display Mode

Numeric: Log data by list. The minimum sampling time is 0.01 sec.

Date/Time: Log data by time. The minimum sampling time is 1 sec.

Sampling Time (sec.)

The time interval for scanning 10 channels, updating database, and
display values.

Graph X Axis (Minute)

The span of the trend display.

Display Buffer Size

Maximum points of each trend line.

Data Format

The format of the display values.

Auto start when executing

Check the box to automatically log data when the program is launched.

Local Database Config

Save Interval (sec.)

Time interval of saving data in a database (a multiple of sampling time).

Record Time (Hour)

EZ Data Logger will create a new database when the record time is up.

Database File Path

Auto renamed by Datayyyymmdd_hh.mdb when record time is up
(yyyy: year mm: month dd: day hh: hour).
The database will be saved in the path.
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5.2 Workgroup Setting

The "Workgroup Setting” window can be divided into four major steps.

Step 1: Install the Driver
Step 2:  Add a Device
Step 3:  Modify the Channel Settings or Add a Workgroup
Step 4: Configure the Workgroup Settings
a | |0 B R 2| d | 3
Start Simulation Pause Record System Config]| Group Setup §Open Database Exit About
_ 7
) Warkgroup Setting = X
~Work Group
0 Driver List @ Device List
Add
MailNotifier VirtualChannel Workgroup2
VirtualChannel Workgroup3 Delete |
Property |
install | Modify | Delete | Add | Moy | Delete |
~Channel List Al Channels
Al List AO List DI List | DO List | AO Channels
: i i i DI Channels
Counter List | Freqg List Virtual Channel | Control Logic | DO Channels
Contact List | Web Camera Counter Channels
Freqg Channels
Virtual Channels
Nickname Tag | Location | Gain |Offset| Hight Alarm | Low Alarm Description | High Ala Webcam Browsers
ki 2
Modify | _ © @
8 Home
Add== | 3
Note: For more information about the Virtual Channel, Control Logic, Web Camera, Mail Notifier, and

User Level, refer to EZ Data Logger User Manual (.chm).
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5.2.1 Install the Driver

1. Click the “Install” button on the Driver List. &) Driver List

MailMofifier
VirtualChannel

installj Modify | Delete |

2. Configure the Driver Mode, Timeout (ms), COM Port, Baud Rate, and Checksum to meet the needs of

equipment, and then click the “Install” button.

ﬁ Driver *
Driver Mode DCON 3 Device List
Timeout (ms) | 200 \
DCON ~|
COM Port [g - DCON

Modbus Serial

BaudRate IQBOD _I Modbus TCP

Visual Channel
Checkoun [Discble ] Mail Noter

M2M RTU

USB 2000
J

Ilodify | Install i Search | +Device

Close | Help |

A J

Also, simply click the “+Device” button to add a device (reference: Section 5.2.2 — Install the Device).
Alternatively, click the “Search” button to search the connected device, and then click the “Close”
button to close the window.

ﬁ Driver x
Driver Mode IDCON 71 Device List
Timeout (ms) | 500 tM_P4C4 4°DO + 4°DI

COM Port |g vl
BaudRateIgﬁoo vl
Checksum |Disable vl

Muodify Instaill Search +Device Closeﬂ Help |

\ : \
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5.2.2 Add a Device

1. Click the “Add” button on the Device List, and click the " >>" button in the Device window.

@ Device List
VirtualChannel

@ DCON Device (i-7000, i-87k, i-8000 series )

I-/000 Remote I'O Module Product List \c v
I-87K RS-485 I/O expansion unit

I ain Control Unit
Addﬂ Modify | Biogr?dhg7K f/:o Modules
PDS-700 / ZigBee /O Modules
€ Modbus/T =T-60
-8000E-MTCP
|1-8000E-MTCP Support Modules
ET-6000 / ET-7000 & PET-7000
PETL-7000 & tPET / WISE-71xx
€ Modbus/RTU ( M-7000, th series)
M-7000 Series / tM series
¢ Virtual Channel ( Mathematical basis )

fTCP (i-8000E-MTCP,ET-6000 )

USB-2000 Series

>> d Add | Close i Help | ‘

\

2. Choose a communication setting (e.g., DCON COM9), select the name of the tM series module also
add an alias, and click the Add button.

. Device X

~DCON Device

== | |DCON COM9 -~
© K

= C 87K on 87K4BTKS/IRU-8TPn € 87K on 8431/8831 ¢ 87K on XP-8000
i, |, © 8K on 8431/8331
‘  PDS-700 & thM series
« ZB-2000 © Z1-2000
Module Alias
tM-P4C4 | tM_P4C4

Address  Slot Al Num  AQ Num DI Num DO N Counter Murmn Frequency Num
CEdre o & & o [ 09
Description

4*D0 + 401

Note:Please set the data format to "Engineering” by DCON Utiity before connection.

=< | Add k | Close Help
|
A
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5.2.3 Modify the Channel Settings or Add a Workgroup

After clicking the module name (e.g., tM_P4C4) in the Device List, all 1/0 tags in the Channel List will be
selected. To add them to the Work Group, specify the number of the workgroup (e.g., Workgroup1) and
click the “Add >>" button.

Modify the Channel Settings
1. Choose a single (or multiple) I/0 tag for the specified tM module and click the Modify button.

© Workgroup Setting -
Work Group

0 Driver List
Modbus Serial COM1

@ Device List
VirtualChannel

MailNotifier
VirtualChannel

Install | Modify| Delete| Add | Modify| Delete|

Channel List l -------- Al Channels
| AD List | DI List ‘ DO List AO Channels
Counter List | Freq List | Virtual Channel ‘ Control Logic | DL Channals
= DO Channels
Contact List | Web Camera | Lt P4C4 DO 0
- ! = = ! crv—— tM_P4C4_DO_1
Mickname ag ocation ESCﬂpUOI’l
tM_P4C4 DO 0 | tM P4C4 DO 0 | M _PAC4Chi tM_P4C4 DO _0 m—g j g j—g 8—2
tM P4C4 DO_1 | tM P4C4 DO 1 | M _PAC4Chl tM_P4AC4 DO _1 — -
M P4C4 DO 2 | tM P4C4 DO 2 | M PAC4Ch2 tM_P4C4 DO 2
M PIC4 DO 3 _ M P4C4 DO 3 | M PACA Chi sMPiciDO3  J ||| Freq Channels )
-------- Virtual Channels

Choose a single (or multiple) I/0 tag and modify them.

|

-------- Webcam Browsers

2. Change to the needed settings in the Modify Channel window, and then click the Modify button.

B Madify Channel
Alias |

DO channels:

Tag | DO
Description | DO

I~ Qutput confirm window

X

Component Style

Toggle Blue Circle.ini
Toggle_Blue_Light.ini
Toggle_Button.ini
Toggle_Green_Circle.ini
Toggle_Green_Light ini
Toggle Green Square.ini
Toggle_Red_Circle.ini
Toggle_Red_Light.ini
Toggle_Red_Square.ini
Toggle_Warning_Audio.ini
Toggle Yellow Circle.ini
Traffic_LED_Green.ini
Traffic_LED_Red.ini
Traffic_LED_Yellow.ini
Traffic_Walk.ini

7

|Togg|

v

TextB

X

Editor

Modify

Cancel r

[
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DI, DO channel

Alias The name that easy to identify 1/0 tag
Tag name that can be used for the Virtual Channel or Control Logic

Tag function. Note that the name must begin with the alphabet from a to z and
the first character cannot be a number.

Description Used to display the hint for the object

Output confirm window

Check the box to display a confirmation window before outputting a value

Component Style

Select the style of an object to be displayed on the Layout screen

Editor

Click the button for modifying the style of an object

M: B Madify Channel

X
Alias | P4C4 Dl
Tag | DI
Description | DI
Component Style

Toggle

Toggle_Basic.ini

Toggle_Button.ini

Traffic LED Red

Toggle_Blue_Circle.ini
Toggle_Blue_Light.ini

Toggle_Green_Circle.ini
Toggle_Green_Light.ini Modi
Toggle_Green_Square.ini 7“’

Toggle_Red_Circle.ini
Toggle_Red_Light.ini
Toggle_Red_Square.ini Cancel

Toggle_Warning_ —
Toggle_Yellow_Circle.ini
Trafﬁc_LED_Gree_n__ini
ini

Traffic LED Yellow.ini

Audio.ini

Traffic_Walk.ini
Editor’
&y Layout Component Editor V1.0 2008/04/10 4/ -
Component Style

Toggle

Toggle_Basic.igi

=\ Toggle On

Toggle Blue,

Toggle Blue| |TOQQ|E

Toggle_Gree] |Percent

Toggle Red |

Toggle Gree] |Linear Gauge

Toggle Buttg [Angular Gauge i D

Toggle Greg} [NumberLED

Toggle Off

Toggle Red | OdoMeter
Toggle_Red_&

) v

Toggle_Warning_Audio.ini
Toggle Yellow Circle.ini
Traffic_LED_Green.ini
Traffic LED Red.ini

Traffic LED Yellow.ini v

7

Configure the color, picture, and sound for the ON/OFF status

psaveAs | pDelete |Traffic_LED_Yellow_Offjog Traffic_LED_Yellow_On.jpg
/ / Off Color | OffPicture |  OnColor |  OnPicture |
[ Save or delete the style | |
| X | offSound | X| onSound |
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Al channels:

B Modify Channel K
" ~Scaling
Allasl AD2_Al Gain 0.003051851 Al Value  Display Value |
Point1 0 0 Calculate
Tag Al
| Offset 0. Paint2 [ 32767 100
Description | Al
~Alarm
High Alarm a0 Contact to |N0ne j
Low Alarm 10 Contact to |None j

Component Style
Angular Gauge J
Angular_Basic.ini .
|An§ular Circle_Golden.ini e
Angular_Square Blue.ini
Angular_Square Gray.ini \ Cancel

Angular Gauge j Nickname

TextBox 51.94 kg

Angular Gauge

Linear Gauge

Percent

Number LED

Editor |

Alias The name that easy to identify I/O tag
Tag name that can be used for the Virtual Channel or Control Logic function.
Tag Note that the name must begin with the alphabet from a to z and the first
character cannot be a number.
Description Used to display the hint for the object
. Enter Al Values and Display Values, and click the Calculate button to calculate both
Scaling .
the Gain value and Offset value.
Alarm When the value is out of the High/Low Alarm value, a warning light comes on and
plays sounds until it is closed. (Reference: 5.3.1 the Gauge screen)
Editor Click the button for modifying the style of an object
&) Layout Component Editor V1.0 2008/04/10 x
Component Style
|Angu|ar Gauge he¢

Angular_Basic.ini
Angular_Circle_Golden.ini

Angul

Angular_Square Blue.ini

|Angu|ar Gauge

Angular Gauge
Linear Gauge
Percent
NumberLED
Toggle

SEEs {\Nhen the background color\

is set, the Back Picture
setting will be invalid.

kOdoMeter )

. SaveAs [  Delete | |GlassGreen.ipg | 20
Back Color | Back Picture ont Color 10

Nickname

| 51.94 kg
K | Ciff Sound | ZJS /
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5.2.4 Configure the Workgroup Settings

As described in Section 5.2.3, users can choose multiple I/O tags and add them to the specified

workgroup. Each of the workgroups can add a maximum of 32 1/0 tags.

Note: If you cannot reduce the size of the window, simply right-click on the title bar and click Restore.

) Warkgroup Setting

| @ Restore
Move . R

Size

0 Driver List @ Device List

Modbus Serial COMA1

Minimize

Work Group

0 [
Workgroup2
Workgroup3

MailNotifier G M=
VirtualChannel | x Close Alt+F4
install | Modify| Delete | Add | Modify| Delete|
Channel List
Al List AQ List DI List ‘ DO List ‘
Counter List ( 1 ) Freq List | Virtual Channel ‘ Control Logic ‘
Contact List Web Camera |
7
Mickname | Tag | Location | Gain |Offset |HightAIarm| Low Alarm | Description | High

ADZ_AID
AD2_Al1

AlD
Al

tM-AD2 Ch0
tM-AD2 Ch1

0.003051851 0. 90 10
0.003051851 0. 90 10

AlD
Al

= DI Channels

......... P4C4_DI0

......... P4C4 DN

......... P4C4_DI2

......... P4C4 _DI3

B DO Channels

......... P4C4-D0O0

......... P4C4-DO1

‘ ......... P4C4-D0O?2
--------- P4C4-DO3

J

--------- Counter channers
--------- Freq Channels

W

< | 2l
@ Modi 0 i
ome
Add==>

Work Group
Add Create a workgroup
Delete Delete the specified workgroup

M: B Work Group

Set a name that is easy to identify

Group name |\Workgroup
Openwhen executing——— s
. Save
Property Open when executing: ~ Gauge
I~ Trend

If 1/0 tags are added, check the - Layout Exit

Gauge, Trend, or Layout box to

display the specified screen when the program is launched.
Reset Remove all I/0O tags

To delete a single 1/0 tag, right-click on the - ACA D
Channels A I = = DO Chs Delete

tag name and click Delete. 4
Home Go back to the main window
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5.3 Start to Run (or Simulation)

After configuring 1/0 channels and Workgroups, simply start to log data or execute the simulation.

Caeoyte llear  Cotig l—@"\

a & 0O H||R B | @ | S
Start Simulation | Fause | Record | ystem Config | Group Setup | Open Database Exit About
Lo | LOff |
Workgroup1 Workgroup2 Workgroup3
Message

Gauge | Trend Gauge | Trend Gauge | Trend

05/02 13:45:26 Re :
05/02 13:49:26 Read config ok.
05/02 13:49:26 Read project ok.
05/02 13:49:26 Load language set

05/02 13:49:29 Connect to contacl
w

Start/Stop Start or Stop logging and recording data
Simulation/Stop Start or Stop simulating and recording data
Pause/Continue Pause or Continue the dynamic trend display
Record/Stop Record Start or Stop recording data to the database
Message Display messages for the data logging
P8l £2Z Data Logger Basic Edition V4.6.6 2018/04/27 2 hours trial 00:53 C\ICPDAS\EZ_Data_Logger\Project\MyPraject.ini - O e

Project Execute User Setup Help

L

Sirnulation

04/17 15:07:25 Driver not active=:
0417 15:07:27 CheckDCONDevice
0417 15:07:28 Driver not active==

W

£ >

I Save Interval(Sec)1 |Hecord Time{Hour]:1 |Scan Loops:h Access B |SQL Server 0 |M_I,ISQL: i} 23447 T 03:07:24 Admin lo /A
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5.3.1 Gauge

Click the “Gauge” button on the Home screen to display the Gauge screen. If the logged or simulated Al

value is exceeding the high/low alarm value, an alarm light will be turned on with an audio warning until
the light is turned off.

Workgroup1 Workgroup2

Gauge | Trend Workgroup1 Ver 4.6.6

Range <= => Trend Layout

e —

AlMax
AlMin

m ]
X

= Trend Layout

Click the icon to turn
off the alarm light

Max:65.775
Min:1.433

Max:68.417
Min:2.194

Used to set the maximum/minimum of analog input value if the
switch is set to OFF.

Range )
The orange arrow stands for the high alarm value (e.g., 90)
The red arrow stands for the low alarm value (e.g., 10)

<< Click to switch to the previous workgroup if exists

>> Click to switch to the next workgroup if exists

Trend Click to switch to the Trend screen

Layout Click to switch to the Layout screen

o~7 7 B __15 """"" If the number of channels is more than 8, click the button to switch

the screen
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5.3.2 Trend Line

Click the “Trend” button on the Home screen to display the Trend screen.

L3

Simulation

Display Print  Axis BackColor LineWidth Selectall SelectMone == ==
g Varkgroup Ver 466 I

Display Print Axis BackColor LineWidth SelectAll SelectMone <<  >= Gauge Layout ]
T

Channel

Walue

| Track | Color

ADZ_AID
ADZ_AIN

19.034
23.435

0

100 Y

Track 0

Walue

P4C4_DID 0
PAC4_DIT 1
P4C4_DI2 1
P4C4_DI3 1
PAC4-000 0
PAC4-DOT 0
P4C4-002 0
P4Cc4D03 |

R I~

1

Home

a0 -

0 -

a0 -

0 Track 1

Track 2

C
17:20:20
2013/05/02

17:20:10
2013/05/02

17:20:00
2013/05/02

17:20:30
2013/05/02

17:20:40
2013/05/02

2013/05/02

L)
17:20:50

Display Pause or continuous the dynamic trend

Print Print the trend includes the group name and file time

Axis Specify the maximum and minimum values on the Y-axis and the range of
time in minutes on the X-axis

BackColor Specify the background color of the trend

Line Width Specify the width of the trend line

Select All/ Select None

Display or hide all trend lines

<< [/ >

Switch to the previous or the next workgroup

when executing data logging (or the simulation)

Gauge Switch to the “Gauge” screen @ Set Output Value x
Layout Switch to the “Layout” screen Nickname-P4C4-DO1
Tag:DO1 —

Channel The name of the channel DescriptionDO1

When executing data logging (or the E> """"" on off | Inverse
Value simulation), click any AO/DO channel :

on the list to set the output value ® Manual © Auto
Track When executing data logging (or the simulation), click any DI/DO channel to

change the display track (1 or 2).
Color Specify the color of the trend line. Note that the color cannot be changed
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5.3.3 Llayout

Click the “Layout” button on the Home screen to display the Layout screen.

L2+

Picture FReset Position

Start Simulation

FontColor << =» Gauge Trend Hide

@ Workgroup1 Ver4.6.6 /

Workgroup1

| Picture Reset Position Font Color

finz  Gauge Trend Hide _l

22.977 %

AD2_AID

Gauge| Trend

>

P4C4_DI0 P4C4_DI1

P4C4-DO0 P4C4-DO1

P4C4_DI2
P4C4-DO2

Picture Set or cancel the background picture, the jpg or bmp format is supported.

Reset Position Reset the position for all objects on the screen

Font Color Set the color of the tag name !l
P4C4_DO_0

< |/ > Switch to the previous or the next workgroup

Gauge Switch to the “Gauge” screen

Trend Switch to the “Layout” screen

Hide To hide the current screen
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Right-click menu:

On the Layout screen, the right-click menu of the object provides some options that can be used to
manually or automatically output value or set properties.

Note: The “Manual” and “Auto” options are used for logical control, refer to EZ Data Logger User

Manual (.chm) for more information. When the control logic is active (reference: Section 5.2 -

Workgroup Setting - Control Logic), EZ Data Logger will automatically output AO or DO value

according to the logic. Also, select "Manual" to manually change the value.

|
Manual

10 Auto

Properties

For example, the value = 123.456)

MNickname=AD2_Al1

Decimals | Unit Display
Tag narme=Al1
Device=tM-AD2 0 °C 123 °C
Al Channel=1 o .
Set Decimals 1 F 1235 °F
2L 2 kg 123.46 kg
Set Scale Max
Set Scale Min 3 v 123.456 V

Properties

Nickname The specified alias in the Channel list
(Reference: Section 5.2.3)

Tag name The specified tag name in the Channel list

& (Reference: Section 5.2.3)

Device The specified name of a module in the Device list
(Reference: Section 5.2.2)

I/O Channel =n Display the number of the 1/O channel

Set Decimals

Specify the display decimal point, it can be 0 to 3

Set Unit

Specify the display unit, e.g., °C

Set Scale Max

Specify the display maximum scale value, e.g., 100

Set Scale Min

Specify the display minimum scale value, e.g., -10
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5.4 Open Database

In the Open Database wind
file.

La )

Start

L)

Simulation

ow, it allows opening a log file (.mdb) and export data into an Excel or CSV

3

About

Open Database

o

Exit

Pause

Record

System Config

Group Setup

Frint

R

H-fxis  BackColor Exit

Selectall SelectMone  Y-fxis

22

[Pl Open Database Verd 3,220

Print SelectAll SelectMone  Y-Awxis  X-Axis

BackColor Exit ]

GDatabase

MyProj
MyProject20190503_11_old.|
WMyProject20190503_11.mdb

ect20190503 13.mdb

@Workgroup Timé Scale ' 0

o= =

IED1 9/5/3 4 01:54:53 ™ 2015/5/3 T4 01:59:59

p
Workgroup2
Workgroup3

Ad
CNCPDAS\EZ_Data_Loggerilog\MyProject20

| Walue | Track | Color
0

M ame
ADZ_AID
AD2_AI1

th-DATF1RT_40001
P4C4_DI0
F4C4 DN
P4C4_DI2
P4C4_DI3
P4C4-DO0
P4C4-D01
P4C4-DOZ
P4C4-DO3

(I N I A A ]

BE

M| 4|Alarm Log

Load Table Load Trend | Print |

gm—
190!‘ I)

100

Track 0

E Timne:
B0-
40-

20-

Track 1

Track 2

|
o000
TRA9424

e
00:00
1R89.12429

1200
TRA9A2430

0:00
TR98412430

18:00
TRS8412430

The menu bar provides fun

ctions to print or display data for each 1/0 channel and configure the style of

a trend. Follow the steps listed on the next page to load the data table or trends.

Print

Print the data table or trends

Select All / Select None

Check or uncheck all box to display or hide the logged data of all channels

Y-Axis

Specify the maximum (or minimum) display value on Y-axis

X-Axis Specify the display time scale on X-axis in minutes
BackColor Specify the background color of the trend
Exit Close the window

Note: When logging (or si
changed.

mulating) data, the settings of Y-Axis, X-Axis, and BackColor cannot be
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Step 1: Select a database:
Choose a log file in the list or click the browse button to open a file in a specific folder.

ﬁDatahase

MyProject20180503 13.mdb A
MyProject20180503 11 old.mdb

MyProject20130503 11.mdb W
CACPDAS\EZ Data_Loggerlog\MyProject20130503_11_old.mdb

Step 2: Select a workgroup:
Choose a workgroup that contains I/O tags. (Reference: Section 5.2.3)

@kagmup

Step 3: Specify a time scale and load the table/trend:
Drag the arrow to the left or right to specify the time scale, and then click the Load Table or
Load Trend button to load a data table or trends.

@I—(f_)_’ . | Time Scale ! ' 4—(;?_

|2EI1 9/5/3 £ 11:32:05 ~ 2019/5/3 £ 11:32:40

Load Table | Load Trend Frint | Export

1) Load Table: Click the "Load Table" button to load a data table.

Note that check (or uncheck) the box for all channels to display or hide data.

Name [ Walue | Track | Cold List 4D2 M00 [AD2 4111 [P4Ca DI02[P4AC4 DI3[P4C4 DIZ4[PACA D135 PAC4-DO0EPACA-DO17[P4CA-D028 PACA-D039] Samplinglime AlamLog ]
202 Al 595 0 » [0 5.963 27.384 0 0 0 0 0 0 0 0 2019/5/3 EF 11:32:05  |AD2_AID Low Alarm.
AD2_AN 27.304 0 1 20,648 16.88 1 1 1 0 0 ] 0 ] 2019/5/2 4 11:32:06  |AD2_AI0 Low Alarm
F4C4_DIO [ z 20191 0.552 0 1 0 1 0 0 0 0 201853 FF 11:32:07 |ADZ_AN Low Alarm,
P4C4 DI 0 2 3 19.501 22,15 1 0 1 0 0 0 0 0 2018/53 FF 11:32:08 | ADZ_AI Low Alarm
P4C4 DI2 o1 4 20,161 14701 0 0 1 1 0 0 0 0 2018/53_F9F 11:32:09
PAC4_DI3 o 2 5 14.408 17.457 1 1 0 0 0 0 0 0 20197503 Lo 113210
;:E::gg? E 12 & 16.398 4334 1 1 0 1 0 0 0 i 2019/53 EF 11:32:11  [ADZ_AN Low Alarm
P4C4D02 K 7 20.276 1923 0 0 1 1 0 0 0 i 20180503 £ 11:32:12
PaC4DD3 I B 22413 23069 0 1 1 0 0 [ 0 0 2019/53 EFF 11:3213° |ADZ_AI Low Alarm
B 6.043 21079 0 0 ] 0 0 ] 0 0 2019/53 £ 11:32:14  |AD2_AID Low Alarm
10 3.442 16.193 1 1 0 1 0 0 0 0 2019053 EAF 11:32:15
11 20.054 2251 1 1 0 0 0 0 0 0 2019/53 EF 11:32:16  |ADZ_AID Low Alarm
ADZ_AI0 Low Alarm. valie=5 96310 iz 25.841 28.086 0 1 1 0 0 0 0 0 201853 FF 11:32:17 | ADZ_AN Low Alarm
13 17.948 6.326 0 1 0 0 0 0 0 0 2018/53 FF 11:32:18 | ADZ_AN Low Alarm,
14 10.446 20.551 0 0 0 1 0 0 1 0 201853 FF 11:32:19 | ADZ_AN Low Alarm
15 3314 29893 1 1 o 0 0 o 1 0 2019/53 EFF 11:3220 | AD2_AID Low Alarm
18 13918 3934 0 1 1 0 0 o 1 0 2019/53 EF 11:3221 | AD2_AID Low Alarm
17 23.405 7584 1 0 1 1 0 0 1 i 20180503 L 11:32.22
| 4|1/29 » Nl I = T ErETy) a 3 7 3 n n 3 a ShroEn FEE 11as5a  [Ame An .m.muzl_
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2) Load Trend: Click the "Load Trend" button to load data trends.
* Check (or uncheck) the box for all channels to display or hide trend lines.
* Click on the trend to display values at the specific time.
* Click the scroll button to display an alarm message.

GDatabase @Workgroup @| B ' ' Titne Scale ! ! ! -
IVl Proect2019050 13.mdb ~ D |2019,-"5,-"3J:4:11:32105”2019.-"5,-"314:11:32:40

MyProject20190503_11_old. mdb Workgroup?2 (T O L O O O L T L LT L L LT LT
MyProject20190503_11.mdb v Workgroup3

A ¥
CACPDAS\EZ_ D ata_Logger\Iog\MyProj@thU‘l 90! |

Load Table | Trend k | Print | Export
\

g——

Mame | it 1k | Cal 100V —t _
AD2_AI0 3314 w \
ADZ_AIT 29893 y C -
PAC4_DID 1 Time:11:32:20 E
P4C4_DI1 1

PaC4 DI2 0 1\ 1 N\ I
P4C4_DIZ 0

P4C4-D0O0 0
P4C4-DO1 0
P4C4-DOZ 1
P4C4-D03

Track 1 :
ADZ_Al1 Low Alarm Off. Value=29.939=10 | 1 I— | | | |
UEES
] J
4| 4/29/29 11:32:05 11:3210 11:3215 11:32:20 11:32:25 11:32:30 11:32:35 11:32:40
2019N503 290503 29803 2M9N503 209503 209N503 2MaN&N3 29054

[ Export =
3) Print: Click the "Print" button to print the trend. e
xce
4) Export: Click the "Export" button to save data in an Excel or CSV file.
Text File
Export to an Excel file:
P2 - % .
A B c D E F G H | J K L M N ([«
’ List AD2_AIO0 AD2_AIM1 PAC4 _DI02 PACA _DI13 PACA_DI24 PACA DI35 PAC4-DO06 PAC4-DO17 PAC4-DO28 PACA-DO39 SamplingTime AlarmlLog
2 0 5.963 27.38 0.00 ] ] 0 0 0 0 0 11:32:05 w Alarm. Value=5.963<10
3 | 1 20.646 16.88 1.00 1 1 0 0 0 0 0 11:32:06 Alarm Off. Value=20.646=10
4 2 20191 0.55 0.00 1 ] 1 0 0 0 0 11:32:07 w Alarm. Value=0.552<10
5 | 3 19.501 2215 1.00 0 1 0 0 0 0 0 11:32:08 Alarm Off. Value=22 150=10
6 | 4 20.161 14.70 0.00 0 1 1 0 0 0 0 11:32:09 -
MyProject20190503_11_old *® 1 :
Export to a Text file:
") MyProject20190503_11_old_csv.txt - 2=% — m] X
BEFR HEE EIO ®BEV EEH
List, AD2 AI00, AD2_AIL1, P4C4_DI02, PAC4 DI13, P4C4_DI24, P4C4_DI35, PAC4-DO06, P4C4-DOLT, PAC4-DO28, PAC4-D039, SanplingTine, A
0, 5.963, 27,384, 0, : 0, 0, 0, 0, 0, 0, 2019/05/03 11:32:05,1
I, 200646,  16.88, 1 1 L, 0, 0, 0, 0, 2019/05/03 11:32:06,1
2. 200191, 0.552 0. 1 0, i 0. 0, 0. 0, 2019/05/03 11:32:07.1
3019501, 22,15 1 0, L 0, 0, 0 0, 0, 2019/05/03 11:32:08.1
4, 20,161, 14.701, 0, 0, L 1 0, 0, 0, 0, 2019/05/03 11:32:09,
5, 14408 17.457, I I 0, 0] 0, 0, 0] 0 2019/05/03 11:32:10;
< >
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Chapter 6 Software Development Tool

tM series modules support the DCON and Modbus protocols. When 0 ®
iR R

working with the DCON protocol, configure or get the module data by ) Init Power-on

using DCON Utility Pro or PACSDK. When working with the Modbus

protocol, develop your applications via co-work with software tools TE|

and SCADA described in Section 6.3. Run

6.1 Using DCON Utility Pro

Step 1: The Protocol setting can be configured only the INIT switch is set.
Step 2: Search for the tM module and set the Protocol to DCON, and then rebooting in Run mode.

Step 3: Click the Command Line button and enter a DCON protocol command in the Command field.

(Reference: Appendix E DCON Protocol Commands)

DCOM Litility Pro PCV 4.0.0.1 Beta Version

B

D Address  Baud Rate CheckSUm  Format  Status Description Comments
tP4C4 2[02h] 115200 Disabled M,8,1 Remote /O [DCON]4*DI + 4*D0  Supported

- COM5:*

O,

Terminal Command Line Tool

COMPort  |COMS ~|  Pprotocol DCON
Baud Rate 115200 ~|  Format N,8,1-None Parity v
Send
Checksum  [Disabled v|  Address [ v
Timeout 100 «| ms  SelectID |tp4[;4 P >\
3 ( 4 3\ )
Comnd__ 5oz o\ &) |
1 | 3 l ~—
Response 102tP4C4 "/ |
GET_MODULE_NAME w || FF 03:07 2 [ $02M T; [ 102tP4C4 1; [ 12 ms]==>0K
GET_MODULE_FIRMWARE
GET_MODULE_CONFIG
SET_MODULE_CONFIG
GET_MODULE_PROTOCOL
SET_MODULE_PROTOCOL
READ_DI
READ_DI_HIGH_LATCH The commonly used DCON protocol
READ_DI_LOW_LATCH N
CLEAR DI LATCH < commands for each module will be
SET_DI_REVERSE ;
GET DI REVERSE Lllsted here.
READ_CH3_DI_COUNTER
OUTPUT_DO
RFAN N0 W
Export Commands Clear Save to path\log_report),
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6.2 Using PACSDK

PACSDK are software development toolkits that can be used on a PC or PAC (e.g., XPAC, WinPAC, and
ViewPAC series). PACSDK includes header files, libraries, documentation, and tools that can be used to
develop VC/C#/VB.net applications to access I/O data of tM series module.

Note: PACSDK only supports the DCON protocol.

(BN [\
o
) Converter tM-series |/O Modules

74
7’

oy

PACSDK Il

1-7520 (RS-232 to RS-485)
tM-7561 (USB to RS-485)

PACSDK
Items PACSDK Description
Header file PACSDK.h | Using libraries when developing VC applications on
Library files PACSDK.lib | Windows PC.

O o PACSDK.dII Loading libraries when executing VC applications on PC or

PAC.
fI?ILL 1) Using management libraries when developing .NET
es | For .NET program imati
. PACNET.dII appl|c§t|on.s . .
(i.e., C#, VB) 2) Load libraries when executing .NET applications on PC or

PAC.

Download Files on FTP:

1) PACSDK:

P
%] PACNET.dII
When using the following development platform - PC or XPAC (WES), & PACSDICII

copy PACSDK.dIl and PACNET.dII to the folder where the applications = tm Alexe
&) trm_AlLpdb
[m71 tm_ALvshost.exe

|_| tm_ALwshost exe manifest

ﬁ Users can download SDK according to the development platform (i.e., PC or PAC).

(.exe file) is located after downloading.
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For PC

https://www.icpdas.com/en/product/guide+Software+Development__Tools+PAC__SDK

XPAC, iPPC (WES7)

For XP-8000-WES7, XP-9000-WES7, iPPC (WES7)
https://www.icpdas.com/en/download/show.php?num=2540

When using the following development platform - XPAC (CE6), WinPAC (CE5), or WinPAC/ViewPAC
(CE7), visit the following webpages to download and install files.

Development Tools: Visual Studio 2008 Professional Edition or earlier

XPAC (CE6)

For XP-8000-CE6
https://www.icpdas.com/en/download/show.php?num=2473

WinPAC (CE5)

WinCE5.0 PACs/ViewPACs without 1/0 Slot(s)
https://www.icpdas.com/en/download/show.php?num=2594
WinCE5.0 PACs/ViewPACs with 1/0 Slot(s)
https://www.icpdas.com/en/download/show.php?num=2593

WinPAC/ViewPAC (CE7)

WinCE7.0 PACs/ViewPACs without I/0 Slot(s)
https://www.icpdas.com/en/download/show.php?num=2409
WinCE7.0 PACs/ViewPACs with 1/0 Slot(s)

https://www.icpdas.com/en/download/show.php?num=2348
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2)

PAC APl Manual:

] The user manual describes the way to install the PACSDK, set up the development

—_— environment, and use the PAC_IO API functions.

(pac_standard_api_manual_x.x.x.pdf)

Download the user manual according to the development platform at the following path.

PC

https://www.icpdas.com/en/download/show.php?num=1049

PAC (WES)

https://www.icpdas.com/en/download/show.php?num=2527

PAC (WinCE)

https://www.icpdas.com/en/download/show.php?num=2407

I PAC_Standard_API_Manual 1=

il

e
W NE R - R Ry EE R

Efj 27. PAC_IO AP

bool ret = PACNET.I0.WriteDOBit(hPort, iSlot, iDO_TotalCh, iChannel, iBitValue);
PACMNET.UART.Close(hPort);

S 272 poc WHeDOpac YiHIeDO M This chapter lists all commands for /0 modules.

¥ 27.3. pac_WriteDOBit

Il‘\' 2.7.4. pac_ReadDO/pac_ReadDO_MF

ji 275, pac_ReadDl/pac_ReadDLMF [c#]

UL L Y I000000000000000000000000000000000000000000000C

% 2.7.6. pac_ReadDIO/pac_ReadDIO_MF

¢ 2.7.7. pac_ReadDlLatch [/ 1f using the remote I/0 such as the [-7K, M-7K, tM series module

'l;\— 27.8. pac_ClearDlLatch IntPtr hPort;

% 2.7.9. pac_ReadDIOLatch hPort = PACNET.UART.Open(*);

fi+ 2.7.10. pac_ClearDIOLatch : : .
byte iAddr = 1;

Iky\— 2711 pac_ReadDICNT/pac_ReadDICNT_MF
| 2.7.12. pac_ClearDICNT/pac_ClearDICNT_MF
*;\— 2.7.13. pac_WriteAQ/pac_WriteAO_MF

Ik“\' 27.14. pac_ReadAO

int iChannel = 2;
int iDO_TotalCh = 8;

int iBitValue = 1;
i 2.7.15. pac_ReadAl )
% 27.16. pac_ReadAlHex bool ret = PACNET.|O.WriteDOBit(hPort, PAC_REMOTE_IO(iAddr), iDO_TotalCh, iChannel,
T iBitValue);

& 2.7.17. pac_ReadAJAllExt
Il‘\' 27.18. pac_ReadAlIall
i 2.7.19. pac_ReadAlAllHexExt

PACNET.UART.Close(hPort);

|+ 2.7.20. pac_ReadAlAllHex

Il‘\' 2.7.21. pac_ReadCNT

| 2.7.22. pac_ClearCNT

| 2.7.23. pac_ReadCNTOverflow
27.24

% pac_WriteModuleSafeValueDO/pac_WriteMadu
leSafeValueDO_MF

27325
% pac_ReadModuleSafeValueDO/pac_ReadMadu

Remarks

The function can support for Local or Remote. When the module is local, the second

Parameter's range is from 0 to 7. If remote, the second Parameter need use the
§ macro, PAC_REMOTE_I0(0...255), which range is from 0 to 255.
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3) C# demo program (for DCON protocol):

www.icpdas.com/en/download/show.php?num=2876

In the case of a DIO demo, refer to Section 2.4 to complete the hardware connection, and double-click
the tm_DIO.slIn to open the project file, and then click the "Start Debugging" button. Alternatively,
double-click the tm_DIO.exe at the “..\tm_DIO\bin\Debug” path.

- usi

Com port

E nan

(" COM port

COM1

pac_xoof MF iz used to access DIO channels of -

= @ |
{ _. e T
oL Of | pACNETdl PACSDKdl tmDIOex tmDIOpd tmDIOvs tm DIOwvs
tm_DIO tm_DIO.sln | tm_DIOsu | I e b hostexe  hostexe.m
o \ anifest
& tm_DIO (Running]—l\*’licr%oﬁ\fisual Studio (Administrator) == | =]
File Edit View Project Build Debug Tools Test Window He
RPN, alRlsglo-o-g.cfp yas=zageme3anllsnmmnas w6
Forml.cs& v X |Solution Explorer >~ 0 x
“I§ tm_DIO.Form1 » g¥hPort . -
5 using System: Start Debugging (F5) | Fm e
using System.Collections.Generic; & Rellerences
using System.ComponentModel; 2 PACNET
using System.Data; System
i i 43 System.Core
usifl o5 BIO demo ¥4 =
U et Stepa
usi : What is pac_root_MF?
i Select your com port, input address, MF is the abbreviation of Multi-function.
baurd rate and total Channel to open tM-P4A4

DI total channel 4

DO total channel 4

AT0 ar cownter modules equipped with DI ar Di
Call pac_sxeoos function to access DIO channels
Call pac_sooo MF functions to aceese DIO chan

1| Address(0~255) ;|

Baurd rate

\_

115200

4

-

DI value

‘ Read DI ‘ ‘ Read DI_MF ‘

1 DO value(Hex) 1
Error List
Q0kns | ‘ Write DO | ‘Write DO_MF ‘ i
~ Open Close \ = "
Ready

Step 1: Choose the COM Port, enter the address (Slave id) and baud rate for the tM module, and click
the Open button to open the COM port. In this example, COM Port = COM9, Address = 1 and
Baud rate = 9600. If you do not know the settings of the module, refer to Chapter3 to configure

them by using DCON Utility Pro. Note: The Protocol setting of the module must be set as DCON.

Step 2:

Choose the module name (e.g., tM-P4A4) and then the number of 1/O channels will

automatically be displayed in the “DI (or DO) total channel” field. Also, click the “Read DI”
button to read the DI value, or enter a hexadecimal value (e.g., “C” = 1101) in the “DO value
(Hex)” field and click the “Write DO” button to write a DO value. Note: When using a

multi-function 1/0 (e.g., tM-AD4P2C2), replaced to click the “Read DI_MF” or “Write DO_MF”
button to access data.
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After completing the previous steps, the screen will be displayed as below:
DI value = 15 (10) = 1111, indicates the status of DI3, DI2, DI1, and DIO are ON.

DO value = ¢ (16)= 1101, indicates the status of DI3, DI2, and DIO is ON, and the status of DI1 is OFF.

o5 DIO demo EI@
Stepl Stepl What i MEF?
Select your com port, input address, MPF s fhe sbbrevistion of bult-function.
baurd rate and total Channel to open ltM-P4A4 '] pac_soo MF is used o access DI channels o
Com port - . _ .
\ D] tOtaI Chann8| 4 ATO or counter modules equipped with DI or |
COM pGrt CoM9 hd Call pac_ooot function to access DIO charme]
DO tOtaI ChannEI 4 Call pac_soot_MF functions to access DIO cha
Address(0~255) 1 ( DIvalue 15 \
Baurd rate
9600 D ‘ Read DI ‘ ‘ Read DI_MF ‘

DO value(Hex) ¢

d Write DO ‘ ‘ Write DO_MF D

Step 3: Click the “Close” button to release the COM port.

Users can see the change of LED indicators on the module, or observe the DI or DO status by using DCON
Utility Pro. Note that the COM port in use for the demo must be released.

Step 1: Search for the I/O module. (Reference: Section 3.1)
Step 2: Double-click the name of the module to open the configuration page, and then click the DI or
DO tab to see the results.

[The DI Page]: tP4AA Firmware[A104]

| Configuration | DO | Host WOAT | DT | dbout |

Reverss DI State (INIT#

DB CRO  CROL G oHOY
o

[ The DO Page]: tPAA4 Firmware[Alﬂdl]

Configurathn | DO |Hpst WDT | DI | ibout |

Bit Btatus

N
[CHO0  []CHOL CHOZ CH03

W liea P [ sfoFowerOnTVele] | [ Setto [Sefe Value] |

(@ Fead DO
) Read Power ON Valoe

() Read Bafe Value
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6.3 Modbus Development Tools and SCADA

ICP DAS provides a variety of software tools and SCADA that supports Modbus RTU/ASCII protocol, and
helpful for users to develop their applications.

6.3.1 Software Tool — OPC DA Server and UA Series Product

NAPOPC DA Server is a free OPC DA Server for ICP DAS products that
can be used to integrate data from ICP DAS remote I/O module, PAC
I/O, and other equipment. Also, NAPOPC DA Server allows the
SCADA/HMI/Database software that supports OPC DA Client, to access

I/O data to achieve the process control and manufacturing automation

XX

applications.

Also, users can choose an optional license of the Modbus protocol for the NAPOPC_ST DA Server (PC) to
work with the third-party Modbus equipment.

Website / Data Sheet/ DM:
https://opc.icpdas.com/opcda.htm

https://ftp.icpdas.com.tw/pub/cd/8000cd/napdos/napopcsvr/data_sheet/napopc_st_data_sheet_e.pdf
https://www.icpdas.com/root/support/catalog/pdf/Brochure/NAPOPC/NAPOPC-DM-e.pdf

£ ICPDAS - NAPOPC_ST DA Server (Ver 3.56) ===

File Add Edit View Options Help

SSB@) t BAHHS L L0 S

Mew  Open Save Device Tag Multi.. :ner_ Search Expand  Shrink | Monitor Cu : Delete
=4 70551 | Select Device @
-y Dls & Choo Coi
> 100: &ychol Cai ¢ DCON 0 = Modbus
----- & DICounter 5 Cho2 Cai
----- \% LatchLowDlIs &5 Ch03 Coij —
----- .E; LatchHighDls %CHD‘L c‘:‘i Device Name | el
o-{@ iDS-720.5 “Chos CD? Controller Setting
11 iDs-720.6 & Cho6 Coi
o1& iD8-7207 & Cho7 Coi O) Modbus BT | [O ISaGRAF Address |1
H_g iggi'mi—g O Modbus ASCII (*) Genersl Modbus Device T IW
s 1921682551
2-[ VWUPS00(_L0 ® Modbus TCP UFLEREES Mg Dielayr|0

E
e

E

E

e

E

@-f PET-7026_11 Fort 502 [ Word Swep
-h wWPs231_12

-8 IR-712-MTCP_13
G- PETL-7060_14

E
e
E
e
E

1@ 1002 15 COM Port Bething
01 51.002:15 CoM |1 Parity Nong
]|-@ DL-302 17 Baud Rate |115200 Data Bit: |8
n-f DL-302_18 SpBis [1 -
q-[@ DL-302_19
Ready Feguest Tag Number Coil |122 Register |122
[ Simulate [
[ Pending Time |1000 ms

OK | Cancel
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UA Series lloT Communication Server

Connect IT with OT

/) Internet
W Explorer

gl Microsoft
'. Azure

Ethernet G‘ Chrome g! ‘ g IT
. * Bluemlx
‘ webserwces" | ‘ e Firefox ERP/MES  Database »

LINE l- ‘ Etherne{

Servllce

SCADA

RS-485 : Modbus RTU/ASCII Slave devices
Ethernet : MQTT / EIP / Modbus TCP Slave devices

. Analog/Digital EtherNet/IP DL Series Power Meter __/
UA Series IO Module  Module Module Module
(OPC UA Server/MQTT)

UA series is a series of lloT (Industrial loT) Communication Server for integrating the system and devices
of IT and OT. UA series feature the IloT Gateway function that allows users to access remote I/0O modules
and controllers via Modbus TCP/ RTU/ASCII, MQTT, and EtherNet/IP communication protocols. lloT
gateway function can also convert these I/0 data to conform to OPC UA or MQTT protocols for
implementing in the applications of MES, ERP, SCADA, or Cloud service. Besides, UA series feature the
Data Logger function that allows users to write |I/O data directly into the remote database and save it to

the local file (.CSV) as the historical records.

UA series supports uploading 1/O data to the loT Cloud platform such as Amazon AWS and Windows
Azure. It can also connect to the Cloud logic service platform “IFTTT” which supports many web
APPs for users to receive first-hand notification messages through the most commonly used mobile
APPs when an event is triggered. UA series enhance the networking and interoperability between IT
and OT. Through UA series, users can easily deploy Industrial IoT.

Visit the ICP DAS UA Series website for more information.
https://www.icpdas.com/en/product/guide+lloT+Controller_Server+Communication__Server
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In the example, using a UA series to connect to a tM-P4A4 module through an RS-485 port (i.e., Tty05) to
read/write Modbus RTU I/O data. Also, the Modbus RTU to OPC UA data conversion function is added.

UA-5000 tM-P4A4
IP= 192.168.81.253 i DO x4
Username: root i) DIx4

RS-485

Password: root (9600, 8, n, 1)

Tty05

1. Login to the configuration web page of a UA-5000 series.

Follow the steps:

If the IP address of UA-5000 series is unknown, downloading the UA-Series Utility and searching the
UA device on the web.

https://www.icpdas.com/en/download/index.php?nation=US&kind1=&model=&kw=ua-

&) UA-5000 Utility - x LAM (Auto Discovery) >
File Cannection Help
Connections Select one UA-B000 to connect ta
Mame | Type | Port | Status
Device Marme | IP Address
Ja-5231 192.168.101.2
Mew Connection hod 195 166 01 250
Marne: (1]
. Double click an item.
Connection Type: |L.-'-‘-.N [Auto Discowveny) ﬂ Cancel [

Scanning for UA-B2x1...

1
Mew Delete | | Connect 3

Double-click a UA-5000 list item, and the web browser will automatically be displayed. Enter the

Username and Password (root) and click the Login button to log into the configuration page.

= O x
@ UA-5231 x +
C A F== | 192168.81.253 f @ [
Username : [root
\r‘—oc IToT Communication Server Password : |esss
ICP DAS Co., Ltd
Language : | English M

Login|
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2. Choose “(Master) Modbus RTU/OPC UA” to add the Modbus RTU to the OPC UA conversion function.

< C @ F==Z | 192.168.81.253/Main.html

\t‘-"é IToT Communication Server

ICP DAS Co., Ltd

System Setting Module Setting

IfQ Status File Setting

loT Platform Setting

v © 5 H

" Function Wizard (Click here) v

Function Wizard (Click here)

Module Communication Conversion
(Master) Modbus RTU f OPC UA
(Master) Modbus TCP / OPC UA
(Master) Modbus ASCII / OPC UA
MQTT / OPC UA

Convert Se

3. Set the COM Port (e.g., Tty05) and communication parameters (9600, 8, n, 1) for the UA-5231, and

then click Save.

\P-“I'; IIoT Communication Server

“ - ICP DAS Co.. Ltd

Controller COM Port Setting

(Master) Modbus RTU / OPC UA v

@ Module Setting @ OPC UA Connection @ Enable Converting Module @ Save Project  g»

LTS AT 2. COM Port Interface Setting Page

(Serial Port |ttyD5
Baud Rate | 9600 ¥
Data Bits | 8 bits v
Parity None v
k Stop Bits | 1 bit
Polling Rate(ms) 500

Savek

4. Click “Module Setting” to set the COM Port and enter a module name, and then click the “+” button
to add the module setting.

Controller COM Port Setting

Module Setting

} OPC UA Connection g Enable Converting Module 2 Save Project 2

Run t ) .
Modbus RTU Module List
Seral Port | ttyO5 ! @
Load ICPDAS Module | Select The Module T | | Update ICPDAS Module List |
Select All ) )
*IModule Name / Nickname Edit
["-i-'"i 1 v thM-P4A4 @
Copy || Remove |i| 1 /0 |i|
Remaove all Save
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Next, click the Edit button to display the configuration page.

@ |2 v th-P4A4

1 thI-P4A4

Editk

5. The tM-P4A4 module (4 DI and 4DO0) is used in this example, refer to Appendix C to look up the
Modbus address. After configuring the Data Model, Start Address, and Data Number settings, click
the Add button to add the Modbus Mapping Table and click OK.

Module Content Setting

No. |1
Module Name  th-P4A4
Slave ID |1

Timeout(ms) 500

Modbus Mapping Table Setting

f Data Model |02 Input Status(1x) '\

Start Address |32

Data Number |4

kCreate Tables | Add | Success. )

Modbus Mapping Table ‘ Address Setting ‘ Nickname Setting

( Coil Status{0x)

Input Status(1x) \

Address 0
Number 4
Tvpe Bool

Address
Number

Tvpe

32
4
Bool

Holding Registers(4x)

Input Registers(3x)

\ Edit Edit
OKk Cancel

Then, it will go back to the Modbus RTU Master List page. Click Save to save the settings.

Edit

1 thl-P4A4

L CODIY Il Remove i} | S— | S

Save*Success.
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6. Click OPC UA Connection to display the Local Server page. By default, the Anonymous Login function
is enabled. Just click both two Save buttons.

» OPC UA Connection Server

Server Mame ICPDAS_OPC_UA_Server

Port 48010

Save | Success.

User Identity Tokens \

Anonymous Login ¥ Enabled

User Passward Login ¥ Enabled

Certificate Login Enabled

Save* Success.

7. Click Enable Converting Module and check the Module item to enable the data conversion function,
and then click Save.

@ [Enable Converting Module @

Modbus RTU Module List

All Enabled
No. *Module Name / Nickname Edit
1 tM-P4A4 Edit qu
< |1 M| =

Save‘ Success.

8. Click Save Project to save the project and click Run the Project to update and execute the new
project. Now, UA-5231 can conduct the data conversion for the tM module.

P SaveProject § § @ Runthe project  Success.

Visit the website for more information about UA applications.
https://www.icpdas.com/en/product/guide+lloT+Controller_Server+Communication__Server
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6.3.2 Software Tool — nModbus

)

\g nModbus is a C# 3.0 implementation of the Modbus protocol. It is developed and
Modbus

maintained voluntarily and provided free of charge. ICP DAS verified and improved the DLL
based on the official released NModbus net-2.0 1.11.0.0-source.zip.

Programmers can use the DLL released by ICP DAS to develop a Modbus application for regular
Windows-based PCs or WinCE based devices.

Download the DLL, nModbus API manual, and demos on the nModbus website:

https://www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__Tool

nModbus APl Manual:
https://www.icpdas.com/en/download/show.php?num=1024

Demo:
https://www.icpdas.com/en/download/show.php?num=1025

> PC hR:

o DLL: log4net.dll, nmodbuspc.dll
> WiInCE hR:

o DLL: cabc.dll, fc19.dll, nmodbusce.dll

Download the Modbus RTU Master test demo that supports tM series module.

www.icpdas.com/en/download/show.php?num=2876 (C# Demo for Modbus Protocol)

Before using the module, configure them by using DCON Utility Pro. (Reference: Chapter3)

Address =2 Address =1
Baud Rate = 9600 Baud Rate = 9600
Parity = N,8,1 Parity = N,8,1

Format = Engineering
Type Code = [08] +/-10V

Format = Engineering
Type Code = [02] 0 ~ +10V

|| i

Converter tM-AD4P2C2 tM-DA1P1R1
(USB to RS-485) @al,201,200) Wl (1A0,1 DI, 1Relay)
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Hardware Wiring for this example:
In this case, using tM-AD4P2C2 and tM-DA1P1R1 modules to test the DI/DO/AI/AO status. First, connect
all devices properly as follows, refer to Section 2.3 to know the way of the hardware wiring.

tM-AD4P2C2 tM-DA1P1R1

Data+ Data+ m=== Data+
Data- Data- == Data-
Power Supply +Vs +Vs
(+10 ~ +30 Voc, GND) GND — GND
DO.PWR/DI.COM
UsB DO.GND/AGND AGND
lout0-
lin2 B¥ lin3 '°“t°(;‘
Vin0~1 Vout
DIO
DOO0
Note: Before testing for the Current, set a proper po1 Dry.GND
RLO.COM
type code by using DCON Utility Pro. DIO
DI1 RLO.NO

Double click “modbusrtu_master_tm.exe” in the path “..\modbusrtu_master_tm\bin\Debug” on PC.

Next, enter the communication parameters of a module, and click the “Open Com” button to connect.

Enter an AO value for the tM-DA1P1R1, and see the change of AIO and Al1l values for the tM-AD4P2C2.
Also, click the DO button and see the change of DI status.

a2 nModbus-TM Series [ |- =[5

Com |COM9 Data Bit |8 Stop Bit |1 Slave ID(HEX) |1

Baud. 9600 Parity |Nome -| Module |tM-DAIPIR1

Al a2 InputValue [E=R(ESE(ES
RO
m. . 89I|0K,( e )

4 |[ 54l 6 +Hcance1}
1]l 2 3|c‘

= DO

AO

DO
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The current AIO and Al1l values of the tM-AD4P2C2 are 4.957V. Next, click the DO button to change the

DI status.

15 nModbus-TM Series

=R R (=)

Com |COM9 Data Bit &

Baud. 9600 Parity  None

Stop Bit 1 Slave ID(HEX) 2 \

AO

“"H B

Module tM-AD4P2C2 k
\

Al 4957 V 4957 vV 5042mA 5.023mA

/AI 4957 V 4.957 V\

AO

DI

DO

_ \

tM Series User Manual v1.1

P97




6.3.3 Software Tool — LabVIEW

Laboratory Virtual Instrument Engineering Workbench (LabVIEW) is a system-design platform and
development environment for a visual programming language from National Instruments. LabVIEW
provides an easy-to-use graphical interface and supports a variety of hardware drivers and software
analysis tools that help users to speed up the amount of time to develop applications. LabVIEW has been

widely used for the test, measurement, and automated control in various laboratories or industries.

Download the Modbus RTU demo programs at the link, and then connect the tM module.

https://www.icpdas.com/en/product/guide+Software+Development__Tools+LabVIEW __Tools

Note: Before communicating with the tM module, refer to Chapter3: Software tool - DCON Utility Pro
to configure the module, and then confirm the COM port number and both the Modbus address

and baud rate settings of the module.

Step 1: Download the ModbusRTU.zip and unzip the file.
Step 2: Choose a demo program for the I/O module that is connected with PC (e.g.,

MB_Serial_Example_ai_ao_di_do.vi), and set the proper COM port number and baud rate.

i3 IVB_Serial_Example_ai_ao_di_do.vi Front Panel — Oa X

Eile Edit WView Project Operate Tools Window Help

M@ i@ ||I 15ptApp|icatfonFont|vI|;iv||7|]—;v“ﬁ;”il

[ [ 1]

oo fo o Jo fo |
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Step 3: Enter the Modbus address of the module.

.DDDDDDDDDDDDDDDDDD[[‘ E[D-d-]v lo0oo0ogogoogd Oooo0ooooc

|Read Discrete Inputs|

]|
b+ | Dizcrete ETF]

Read Discrete Inputs ~]2|| §

O000O0O000000000000000go0000 0000000000000 000

[ Enter the Modbus address of tM module ]

Step 4: To read data from the module, set the function code, starting address, and the length of data.

|Read Discrete Inputs|

| Dlizcrete

\{ Function Code ]

Starting Address ]

Fead Discrete Inputs

Read Digital data ]
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Step 5: To write data to the module, set the function code, starting address, the length of data, and the

data to be written.

'I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|I:|_.'--I[D_d_]T

AO
[u16)

IDDDDDDDDDD&DDDDDDD-

[Write Holding Registers if values changed|

[ Function Code

[ Starting Address

Quantity

Description of Modbus Function Codes

\ The voltage/current to be written ]

The digital data to be written ]

Function Code Description 1/0 Address
01 Read Coils (Read D O data) OXXXX
02 Read Discrete Inputs (Read DI data) IXXXX
03 Read Holding Registers (Read AO data) AXXXX
04 Read Input Registers (Read Al data) 3XXXX
05 Write Single Coil (Write single DO data) OXXXX
06 Write Single Register (Write single AO data) AXXXX
15 Write Multiple Coils (Write multiple DO data) O0xxXXX
16 Write Multiple Registers  (Write multiple AO data) AXXXX
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6.3.4 Software Tool — InduSoft

InduSoft Web Studio is a powerful, integrated collection of automation tools that includes all the
building blocks needed to develop modern Human Machine Interfaces (HMI), Supervisory Control and

Data Acquisition (SCADA) systems, and embedded instrumentation and control applications.

InduSoft Web Studio supports all Windows runtime platforms, ranging from 10 / 8 / 7 (32-bit/64-bit),
Windows XP/ Vista, and Windows Server Editions, along with built-in support for local or remote (web)
based visualization. InduSoft also conforms to industry standards such as Microsoft .NET, OPC, DDE,
ODBC, XML, and ActiveX.

~’°
& InduSoft

Notice: .

_ EE- o T —
ICP DAS Co., Ltd. has released InduSoft v8.1 N = E T
license for Hardkey. Visit the website for the T i - —1 —
new features. ‘R N ") v » :

. =

InduSoft website:

https://www.icpdas.com/en/product/guide+Software+InduSoft+InduSoft

Software Features:

<> Graphics and Animation design tools
<> Connect to any SQL database (MS SQL, MySQL, Sybase, Oracle), MS Access, or Excel, and
ERP/MES systems
< Alarms, Events, Trends, Recipes, and Reports management tools
<> Provides over 240 native communication drivers
<> Supports web server, database, and overall system redundancy
<> Two powerful scripting languages are supported; built-in InduSoft functions and standard VBScript.
<> Remotely view screens as web pages using IE browser or InduSoft Secure Viewer
<> Compare any configuration file or merge changes from multiple developers.
<> Monitoring and interacting with process values on any browser (e.g., iOS Safari, Google Chrome, etc.)

that supports HTML5.

a\ ' UE ®H-000 - 7 e = .
‘_F/’ Home View Insert Project @—— ér";‘{. s | L\ H

Configure Log Access Web Mobile Mobile Access
On eve Access Tabular
S Alarm ‘EJRepcurt JCL)L Scheduler ‘m OPC Client = E;Add_a'Remmre Drriver Sel L S Sl
A Trend = Script  [Bg Database = | Sa TcpaP Client (Jj Driver Sheet -
[ Recipe Zgmath () ODBC P25 DDE Client Main Driver Sheet ~
Task Worksheets Communication
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Description of the demo program:

The demo program is used to read/write data from/to tM-P8 (8 DI)
and tM-C8 (8 DO) modules through the Modbus RTU protocol. Refer

to the InduSoft user manual for more details about the setting. First,

‘(a1 E %00 e
=Y

& Cut
‘j 53 Copy

click Run (F5) from the Home menu to execute the project.

Paste .
& Find OD-': Aun -
Clipboard Local Managem ¥/ For tM_modules - o lE] =]
Demo for tM series modules
ShutDown
' 5

DOO0 DO1 DO2 ‘ DO3 ‘

DO4 ‘ D05 ‘ DO6 ‘ DO7 ‘

Follow the steps below:
1. Add variables
On Global tab, right-click on Project Tags and click Insert Tag to add the variable.

‘ QE-Bd- @@0 . InduSoft Web Studio - Project Tags - B X
j Home View Insert Project Help
= ¥ Cut = Run ’ D Download = z ﬁ Ealmporthard | ’ 20 G@'
‘j =3 Copy ﬁ'}é @ Stop 3 Run '-l':‘l Convert Resolution | ﬁ Cross Reference
Paste Tasks o Connect Tasks Database LogWin Venfy Global
&% Find oDebug ¥ M Stop Spy Y| Register Controls Replace DS ﬁPropemes
Clipboard Local Management ™ Remote Management IFi Tools IFi Tags
Project Explorer o X [ﬂ Project Tags * W MODBU0D1.DRV [ElMain0l.secr -
“ \ PropecF: e Las2 Name Array | Type | Description Scope -
roject Tags —- - = - = N
4, Filter text 4 Filter text | &4 (am = |, Filter text S N
S, 180 LISt L, 1 [_l'] Dl 8 Boolean & Server 2
----- |, Classes 2 |[Mpo & Server T |[.
b~ ). Share — \> 0 Boolean Local b
> -, Syste dp Integer
: . 0 Local 2
s Secun| g Insert Tag Real
: Proce{ @@ | = 0 String Sernver v N
= Event 0 Integer b Server i
I Refresh
Trans| ] Integer 5 Server g
- E Remove Unused Tags... Integer - Server .
@ Global| Plr - . ,
Database Spy o xX Qutput o =
Taa/E i Val i Canti » | HMCDBU Eead group: 2,1X0 = Ok (Group aumber: 1)
_ Tag/Expression =2 Quality Cenfinueus  » | \CPRT Read eroup: ZLE0 - Ok (irowp wumber: 1 i
di[0] 0 GOOoD MODBU Read goovp: 2,1X0 = Ok (Group number: 1)
do[0] o GOOD _ || MODBU Read group: 2,1¥0 » Ok (Gronp number: 1)
DIfL 0 GOOD =|| MCODBEU Read group: 2,1E:0 = Ok (Grovp number: 1)
[1] MODEU Resd group: 2,10 » Ok (Group numbsr: 13
DO[1] 0 GOOD MODBU Read group: 2,150 = Ok (Gronp nurber: 1) i
DI[2] ) GOOD MODEU Read gooup: 2,1X0 = Ok (Group number: 1) (d
DO2] 0 GOOD 2 -
4 4 » H| DB1,DB2, DB3,  DE4 < | m |+ P T« ]| Log 2Ret [ < [l b

| Evaluation (20:35:06 hours left)] CAP, MUM| SCRL|ID: 11 [ X &0, Y. 170 | .
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2. Configure the variable and the method of the communication
On the Comm tab, right-click MODBU and click Insert to configure the variable. In this example, the
Net-ID of tM-P8 (DI) is “2”, and the Header is set to “1x: 0”; the Net-ID of tM-C8 (DO) is 3, and the

Header is set to “Ox: 0”.

Note: Using DCON Utility Pro to set communication parameters of the tM module before using them.

In this example, Protocol =

Baud Rate = 9600, Parity = N,8,1, and Checksum = Disable.

&_;' 0 -y & - ﬁmo &

Home View Insert Project Help

InduSoft W

eb Studio - MODBUOOL.DRV

Modbus RTU, Address = “2” (for tM-P8) or “3” (for tM- C8),

oy 6'"0 Cut ﬁ Run ’ ’5', Download a ﬁ %&Impor’chzard !- ’ 25 Modbus_Al a@l
—j 53 Copy i:i Stop £33 Run '—l‘i‘l Convert Resolution ﬁ Cross Reference
Paste Connect Tasks Database LogWin Verlfy Global
&% Find oDebug ~ £ 5top Spy Yt Register Controls Replace D& fProper‘cles
Clipboard Local Management ™= Remote Management ] Tools L] Tags
Project Explorer nx [l Project Tags & MODBUOOLDRV x  [ElMain0l.scr -
fa-|, Drivers Description: i
] [ Increase priority
Insert Fead Trigger: Enable Fiead when Idle: Fead Completed: Fead Status:
Settings !
Help K Wirite Trigger: Enable Write on Tag Change: “Wiite Completed: Write Status: 3
|
. )
..| Click to set the way of
~-| communications. O L
- _) o
.. DDE
Tag Mame ] Address Il
H%Hmmﬂ |4 Fitter tey L
1 DI0] 33 The range of Modbus
2 D] 34 address for tM DI tagsis |-

aGIobaI @Graphics @Tasks ﬁComm l 1]

m I'{ from 33 to 40.

Also, click Settings to specify the communication method for InduSoft to communicate with the module.

In this case, using COM1.

e MODEU: e =
Serial Modem
Encapzulation: [ o T TCRIP
ﬁaerial Fort UDPIIP \
COM: | comt v| StopBis: |4 v
Baud Rate: [ﬂﬁ'}'} - ] Parity: [Nune v]
8 -

Drata Bits:
\

J

Signed/Unzigned; ProtocolSClH or RTU]

[ Unsigned - ] RTU -
Swap - write Type: Black Size / [ERO-xexl:MaxGap:

[Nu Swap / Write tem v] G4

[ Advanced... [ k. J [ Cancel
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3. Design an HMI page and assign variables
On the "Graphics” tab, right-click Screen and click Insert to add a screen. Using objects listed
Graphics menu to design an HMI page, and double-click the object to assign the I/0 tag.

on the

""‘\ OE-L4- @@6 s InduSoft Web Studio - Main0L.scr - B3 X
—) Home View Insert Project Help
I;,-? 8 H Ly Selectionl=| = ] A Text Q‘(Pushbutton ER i @ 'Fg % Command ab|Text Data Link
—'—I -~ Jy - Jl Disable Drag %' ‘1, Open Polygon [ L&{Tex‘t Box Check Box H g(j Hyperlink & Color
Attributes Script Arrange . _ X Data Symbols =
@ 3 cReplace “3 - (% Closed Polygon () Q Button @ Radio Button E Objects - [ Bargraph Visibility/Position
Screen Editing Shapes Active Objects Libra Animations
Project Explorer 1 x Main0Llscr X @ MODBUOOL.DRV ww MODBU003.DRV D Project Tags = MOD 4,DRV -
- 1T = Y
Seeert T b | Deamo for M cariee madnlee —— NG P I
M Inset W f | LEMOTOrN TVl serles moaues: ——— . . . . TNy
: {#Label:"Sh | . ... ..
&l Main01 ser utDown"} [ = - -
L2 Lo
>, ThinClients Lo L
Project Symbaols L L
GraphicsSeript |- | |GEEEN (NOEERN (BROEERN (BREEER | e
@ Symbols |..| e s B B |
L8] Layout L
l DOOD l DO1 l l DO2 l DO3 . .
* Double-click the object
to assign the I/0 tag.
l Do+ l l DO3 l l DO6 l l Do7 l DLl B
OGlobal @Graphics I;aTaslcs ﬁComm 14| [T | »
Database Spy o X  OQOutput o =
MODEU Resd group: 2,1X:0 = Ok (Frovp number: 1)
. lag/Expression Value QualityylContipuous o MODBU Resd group l:dX'D = Timeout waiting start a message (Group number: 43
di[0] 1 GOOD MODBU Write gronp: 2,0Z:0 = Ok {Group number: 3)
do[0] 1 GOOD _ || MODBU Write gronp: 1,4X:0 » Timeout waiting start a message (Grovp number: 4)
DIfL. 1 GOOD =|| MODBU Resd group: 2,13:0 » Ok (Group number: 1)
[1] MODBEU Resd group: 1,430 = Timeout waiting staxt a message (froup number: 4)
DO[1] 1 GOOD MODET Write gromp: 3,00 > Ok (Group mrmber: 3) i
DI[Z] o GOOD MODBU Write gronp: 1,4X:0 = Ok {Group number: 4) |
Dor21 4] GOooD ¥ S
4 4 » ¥ DB1,/DBZ, DE3, DB4, 1 | [} 3 M 4 ¥ Log; ERef <l r
| Evaluation (23:23:19 hours left)) CAP, NUM| SCRL| | ¥ 620, Y: 173 | Tag count:| .2
Pushbutton — DI
Object Properties [=]
i [Pushouton .
Type: ’I'.'Iaintained = State: lNDrmthf Closed =
Tan/Expression: Indicatar:
D3]
Dizable:
E-Sign /| Enable Translation T Key .
[]E-Sig Security: [] Shife [ A
Config... k ] T e e

\

Button — DO
Object Properties =]

Type: [Euirt—in Language v] [ Canfig... ] [ Back to buttan.)

“On Down ) On while | On Up | On Right Down | On Right Up | On Double Click | On Tou * | *
4

130 d Lxores=ion
oi[po.___] not 0o
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6.4 Linux Modbus Development Tool

ICP DAS LinPAC family is embedded with a flexible and open-source Linux system which can be used to
control tM modules via DCON or Modbus protocols. This section illustrates three kinds of Modbus
software tools for users to develop various applications.

6.4.1 Modbus tool for Linux

The LinPAC series is the Linux-based PAC and support DCON and Modbus protocols. The user can visit
the website for more information and download the LinPAC SDK.
https://www.icpdas.com/en/product/guide+Software+Development__Tools+Modbus__Tool#2844

The following table lists the file path of the Modbus tool for AM335x SDK:

OS platform File path of SDK
- C: \cygwin\LinPAC_AM335x_SDK\examples\xvboard or
indows
C: \cygwin\LinPAC_AM335x_SDK\examples\modbus
y root@LinuxPC-ICPDAS: /icpdas/linpac_am335x_sdk/i8k/examples/xvboard or
inux

root@LinuxPC-ICPDAS: /icpdas/linpac_am335x_sdk/i8k/examples/modbus

In this case, using the PAC (LP-5231) and two modules (tM-DA1P1R1 and tM-AD4P2C2) for testing. The
parameters for the two modules will be set as follows:

Addrress = 2 Addrress =1
Baud Rate = 9600 Baud Rate = 9600
Serial Parameters = N,8,1 Serial Parameters = N,8,1
Format = Hex Format = Hex
Type Code = [08] -10V ~ +10V Type Code = [02] 0~ +10V
RS-485
9 e L

tM-DA1P1R1
(1 A0, 1 DI, 1 Relay)

gy '
LinPAC tM-AD4P2C2
(LP-5231) (4 Al, 2 DI, 2DO)
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First, set the Net-ID of the slave device, follow the steps below:

root@LP-5231:~# getmodbus 2 %600 1 4 484 1 100

1

root@LP-5231:~# setmodbus 2 %600 1 16 484 1 2 100
root@LP-5231:~# getmodbus 2 %600 2 4 484 1 100

2

Step 1:Use the command to query the Net-ID of the tM-AD4P2C2 module.

Command:

getModbus <comport> <baudrate> <NetID> <command> <address> <count> <timeout(ms)>

# getModbus 296001 44841100

Step 2:Use the command to modify the Net-ID of the tM-AD4P2C2 module.

Command:

setModbus <comport> <baudrate> <NetID> <command> <address> <count> <value> <timeout(ms)>

# setModbus 296001 164841 2100 // Set the NetID as 2

Note:
1. Refer to Appendix C - Modbus Register Mapping (Base 1) to set the address of the device.
2. The base address for tM series module is 0 (i.e., Base 0). For example, the Modbus registers 40485 is
used to read/write module address (i.e., Net-ID). In this case, you should use the address 484 to get
or set the Net-ID.

Hardware Wiring for this example:

tM-AD4P2C2 tM-DA1P1R1

Data+
D:::- Data+ Data+
Data- e Data-
Power Supply +Vs +Vs
(+10 ~ +30 V¢, GND) GND m—— GND
. DO.PWR/DI.COM
{LI;E‘SP;:,'C” DO.GND/AGND — AGND
lout0-
lin2orlin3 ::’"tfg
L ou
o3
DO1 Dry.GND
DIO RLO.COM
DI1 RLO.NO
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O Test the AI/AO channel
Wiring the AO channel of tM-DA1P1R1 to the Al channel of tM-AD4P2C2, and the setModbus.c and
getModbus.c programs can be used to test Al/AO. Follow the steps below:

root@LP-5231:~% setmodbus 2 9600 1 16 32 1 65535 100
root@LP-5231:~# getmodbus 2 %600 1 3 32 1 100

65535

root@LP-5231:~%# getmodbus 2 9600 2 4 0 1 100

32767

Step 1: Use the command to set the AO value of the tM-DA1P1R1 module.

# setModbus 29600 1 16 32 1 65535 100 //Output 10 V

Step 2: Use the command to read the AO value of the tM-DA1P1R1 module.

# getModbus 2960013321100

Step 3: Use the command to read the Al value of the tM-AD4P2C2 module.

# getModbus 296002401100

O Test the DI/DO channel
Wiring the DO channel of tM-DA1P1R1 to its DI channel, and the setModbus.c and getModbus.c
programs can be used to test DI/DO. Follow the steps below:

root@LP-5231:~# setmodbus 2 %600 1 15 0 1 1 100
wCount=1 iCount=8 iIndex=0

root@LP-5231:~# getmodbus 2 %600 1 1 0 1 100

1

root@LP-5231:~# getmodbus 2 %600 1 2 32 1 100

1

Step 1: Use the command to set the DO status of the tM-DA1P1R1 module.

# setModbus29600115011100 //Set the status of DO channel to "ON"

Step 2: Use the command to read the DO status of the tM-DA1P1R1 module.

# getModbus296001101100

Step 3: Use the command to read the DI status of the tM-DA1P1R1 module.

# getModbus 2960012321100
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Wiring the DO channel of tM-AD4P2C2 to its DI channel, and the setModbus.c and getModbus.c
demo programs can be used to test DI/DO. Follow the steps below:

root@LP-5231:~# setmodbus 2 %600 2 15 0 1 1 100
wCount=1 iCount=8 iIndex=0

root@LP-5231:~% getmodbus 2 %600 2 1 0 1 100

1

root@LP-5231:~# getmodbus 2 %600 2 2 32 1 100

1

Step 1: Use the command to set the DO status of the tM-AD4P2C2 module.

# setModbus 29600215011 100 //Set the status of DO channel to "ON"

Step 2: Use the command to read the DO status of the tM-AD4P2C2 module.

# getModbus296002101 100

Step 3: Use the command to read the DI status of the tM-AD4P2C2 module.

# getModbus 2960022321100
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6.4.2 Using LinPAC and the Python Application

The LinPAC series supports the Python programming language. The user can find the Modbus tool for
testing tM series module from the official website of Python. In this example, the LP-5231 module is

connected to the tM-DA1P1R1 module and the modbus-tk tool is used for accessing Modbus registers.

For more information about the modbus-tk tool, visit https://github.com/ljean/modbus-tk.

Follow these steps to install the software and test the module:

Step 1: Use the command to check if the version of Python is 2.5 or later.

# python --version

rootRLP-5231: ~#l python --version
Python 2.7.3
root@LP-5231:~%

Step 2: Use the command to install pyserial module.

# pip install pyserial

Step 3: Use the command to download the modbus-tk package.

# wget https: //github.com/ljean/modbus-tk/archive/master.zip

Step 4: Use the command to unzip the modbus-tk package.

# unzip master.zip

Step 5: Use these commands to install the modbus-tk tool.

# cd modbus-tk-master
# python setup.py build
# python setup.py install

Step 6: Use the command to check if "pyserial” and "modbus-tk” have been installed successfully.

# pip list

root@LP—5231:~fmodbus—tk—master1 pip list
Package Version

distribute 0.6.24dev-r0
modbus-tk 0.5.8

pip 18.1
pyserial 3.4
setuptools 0.é6rcll
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Step 7: Find the "rtumaster_example.py" demo program provided by modbus-tk.

rootBLP-5231:~# cd modbus-tk-master/examples/

rootlLP-5231:~/modbus-tk-
modbus_system monitor.py |rtumaster example.py | tcpmaster example.py
mysimu.py : tcpslave example.py

root@LP—5231:~jmodbu5—tk—master/exgmples#

Step 8: Modify the parameters of the rtumaster_example.py demo program.

import modbus tk
import modbus tk.defines as cst
from modbus tk import modbus rtu
APORT = 1
PORT = '/dev/tty02'] The communication port
[ L=2 = R e
"UUmain™"”
logger = modbus_tk.utils.create logger ("console")
try:
#Connect to the slave The communication parameters
master = modbus rtu.RtuMaster (
[serlal.Serlal(port=PORT,baudrate=9600,byte51ze=8,par1ty='N',stopb1t5=l,xonxoff=0)l
)

~—

master.set timeout(5.0)
master.set verbose (True)
logger.info ("connected")
[ logger.info (master.execute(l, cst.READ HOLDING REGISTERS, 32, 1)) ]
” (I

#
#
#

The Modbus command
master.execute(NetID, function code, address, count) | |

Note: The base address for tM series module is ‘0’ (Base 0).

Step 9: Execute the demo program to read the AO value of the tM-DA1P1R1 module. The results will be

displayed as illustrated in the figure below.

root@LP—5231:~/modbus—tk—master/examplesﬂ python rtumaster example.py

2018-12-10 17:47:25,575 INFO modbus rtu. — aster /dev/tty02 is opened
2018-12-10 17:47:25,578 INFO rtumaster_example.main MainThread connected

2018-12-10 17:47:25,530 DEBUG modbus.execute MainThread -» 1-3-0-32-0-1-133-182

2018-12-10 17:47:25,606 DEBUG modbus.execute MainThread <- 1-3-2-255-255-165-244
2018-12-10 17:47:25,607 INFO rtumaster_example.main MainThread (65535,)
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6.4.3 Using LinPAC and the Perl Application

The LinPAC series supports the Perl programming language. For testing tM series module, users can find
the Modbus tool from the official website of Perl. In this example, the LP-5231 module is connected to
the tM-DA1P1R1 module and the Device-Modbus-RTU tool is used for accessing Modbus registers.

Follow the steps to install the software and test the module:

Step 1:Download and unzip the Device-Modbus-RTU package (Device-Modbus-RTU-0.022.tar.gz) from
the website https: //metacpan.org/release/Device-Modbus-RTU

Step 2: Use the command to install the dependent module for Device-Modbus-RTU.

# sudo cpan Role: : Tiny Try: : Tiny Device: : SerialPort Device: : Modbus

Step 3: Use the command to install the Device-Modbus-RTU tool.

cd Device-Modbus-RTU-0.022
perl Makefile.PL

make

make test

make install

E- - I -

Step 4: Use the ’instModsh’ command to check if the Perl module has been installed successfully.

é?.root@LP—5231:~ Instal}ed modules are:
Device: :Modbus
root@LP-5231:~#| instmodsh Device: :Modbus: :RTU
LAvailable commalis ars. Device::SerialPort
1 — List all installed modules * Perl
m <module> - Select a module Role::Tiny
a - Quit the program Try::Tiny
cmd? cmd? a

Step 5: Find the "write_new_addr.pl" and “simple_client_rtu.pl” demo programs provided by
Device-Modbus-RTU.

root@LP-5231:~# cd Device-Modbus-RTU-master/examples/
root@LP-5231:~/Device-Modbus-RTU-master/examplest 1s
arduino client.ino server rtu.pl |simple client rtu.pl |write new addr.pll
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Step 6: Modify the parameters of demo programs.

|II

0 Modify the COM port setting in the “write_new_addr.pl” and “simple_client_rtu.pl” scripts.

my Sclient = Device: : Modbus: : RTU: : Client->new(

port =>'/dev/tty02', // The number of COM port
baudrate => 9600, // Bits per second
parity  =>'none', // Parity check

);

O Modify the Modbus command setting in the "write_new_addr.pl" script to set the AO value.

my Sreq = Sclient->write_single_register( // Modbus function code
unit =1, // The NetID of Slave device
address =>32, // The channel address
value => 65535 // Set the AO vale

0 Modify the Modbus command setting in the “simple_client_rtu.pl” script to read the AO value.

my Sreq = Sclient->read_holding_registers( // Modbus function code
unit =1, // The NetID of Slave device
address =>32, // The channel address
quantity =>1, // The number of channels to read

The "write_new_addr.pl" demo program:

#! /usr/bin/env perl

use Device::Modbus;

use Device::Modbus: :RTU::Client;

use Data::Dumper;

use strict;

use warnings;

use v5.10;

my Sclient = Device::Modbus::RTU::Client->new(

port => '/dev/tty02',
baudrate => ?600’ , The COM port setting
parity => 'none',

I
my Sreq = Sclient->write single register(

unit => 1,
address => 32, The Modbus command setting
value => 65535

)i

say "'—->" . Dumper Sredq;

Sclient->send request($req):;
my $resp = Sclient->receive response;
say "<-" . Dumper Sresp;

Note: The base address for tM series module is ‘0’ (Base 0).
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Step 7: Execute the demo program to control tM series module.

(1) The results of executing the "write_new_addr.pl" program.

root@LP-5231:~/Device-Modbus-RTU-master/examples#| perl write new addr.pl
-»SVAR1 = bless|( {
"unit' => 1,
'function' =» 'Write Single Register',
'value' => &5535,
'address' => 32,
'code' => €
}, '"Device::Modbus: :Request' );
<-SVRR1 = bless|( {
"unit' = 1,
'crc' => 45183,
'message' => bless( {
'function' => 'Write Single Register’,
'value' => 65535,
'address' => 32,
'code' => ©
}, 'Device::Modbus::Response' )
}, '"Device::Modbus::RTU: :RDU'" );

(2) The results of executing the “simple_client_rtu.p

IH

program.

[
root@LP—5231:~/Device—Modbus—RTU—master/examples#lperl simple client rtu.pl
—->SVRER]1 = bless|( {

"unit' = 1,
'function' => 'Read Holding Registers',
'quantity' => 1,
'address' => 32,
'code' => 3
}, 'Device::Modbus: :Request' );
<-SVRR1 = bless|( {
"unit' = 1,
'crc' => 62649,
'message' => bless( {
'bytes' => 2,
'function' => 'REead Holding Registers',
'values' => [
65535
1,
'code' => 3
}, '"Device::Modbus::Response' )
}, '"Device::Modbus: :RTU: :ADU" );
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6.5 Using Win-GRAF Development Software

Win-GRAF is a powerful SoftLogic development software and PLC-like SoftLogic package that supports
IEC 61131-3 Standard Open PLC Languages running on Windows 7/8 (or later). The Win-GRAF Runtime
application can run on any Win-GRAF PAC, such as the WinPAC series WP-5238-CE7, WP-8xx8, and
WP-8xx8-CE7, or the touch panel ViewPAC series VP-x208-CE7 and VP-x238-CE7, or the advanced CPU
XPAC-CE®6 series XP-8x38-CE6.

Using the Win-GRAF Workbench with ICP DAS Win-GRAF PACs, the control/monitor systems can easily

implement an industrial level of data acquisition and logic control in various industry fields.
Website: https://www.icpdas.com/en/product/guide+Software+Development__Tools+Win-GRAF

Win-GRAF PAC supports Modbus RTU/ASCII/TCP/UDP Master/Slave and DCON protocols. The following
example will describe how to enable the Win-GRAF PAC as Modbus RTU/ASCII Master to connect to a tM
series module.

Win-GRAF PAC \ (Recommend to connect
(Modbus RTU/ASCII Master) | Max.32devices/port) _

R (Max. 32 Ports) RS-485

ID:1,2,3

(COm2: tM Series I/O Modules
-81421W/ 9600,N,8,1)
i-8144iW : 4 1
u2/4—port RS-422/485 modu|ey ID:5,6,7 (@ - Modbus RTU/ASCII
Slave Device

Steps for using Win-GRAF:

1. Mouse click the “Open Fieldbus Configuration” tool button to open “lO Drivers” window.

¥ Win-GEAF - Test 01
File Edit View Insert Project Tool: Window Help
2R LAl b X = s Hale d e i %A

Workspace 10 Orivers
= Test_Ol I I Mame | Type
..... [ Exception programs || o 2} Global variahles
£ [ Programs q [ RETAIN variables
o ) Main _] Main
[ watch (for debuggi... - ? 2 pOnBadindex
48 Soft Scope 0 P8 pOnDivZero v
------- = Initial values ¥ £l >
------- !!& Binding Configuration Mame | Yalue
------- g Global defines &5
------- fay Wariables £ |
....... B Types Build X
4 ¥ | Build Cross references Runtime Call stack Breakpoints Ligital sampling trace Frompt
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2. Click the “Insert Configuration” button on the left of the “l10 Drivers” window, then click the
“MODBUS Master” and “OK” to enable the Modbus Master setting.

10 Drivers
Mame | Yalue I Mame | Type
= i} Global variables  ~
g [ RETAIM variables
Add Confignration
1iF
Choose a configuration
g
BN

B £ MODBUS
&5 S MODEUS Master

----- MODBLUS Slave

3. Click the “Insert Master/Port” button on the left side to open the setting window. Next, select the
“Serial MODBUS-RTU”, set COM Port (e.g., “COM2:9600,N,8,1”) and Delay time (recommended value:
10 ms, it can be 0 to 10000), and then click “OK”.

1O Drivers *

Cor. port: {comz:geoo,m,a,l

.

Ly FAODELS b aster Mame | Yalue I Mame | Type
{2} Global variables  »
MODBUS Master Port |al RETAIN variables
[_] Main
(O MODBUS on Ethernet %2 nOnBadlndex
g Address: | | Cancel M T2 pOnDivZero v
g | Port: P i A5 | ks
L Pratocal: l P - Open MODEL pme TS
£ LIDF I
£ ‘1*( - Open MODE! I >

If wish to set it as a Modbus ASCII
Master, change the setting to
“ASCII:COM2:9600,N,8,1”

Delay between requests

Delay {ms): {10

After receiving the respond, waiting for 10
ms to send the next command

Try to reconnect after communication error

v|Manage diagnostic info for slaves

[Ipisabled (do not open and manage this port)

4

Select “Disabled” if you do not want
to use this COM Port setting.

4. Click the “Insert Slave/Data Block” button on the left side to create a data block.

I8 My MODBUS Master Mare | Walue

tode RTU

Address COMZ9600,M.8.1
Port a0z

Reconnect after erar
Slaves diagnostics
Delay between requests [ms] 10

Dizabled ]
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5. Each data block represents one Modbus Master request, add it according to the application.

Configure the following settings in the “MODBUS Master Request” windows and click “OK".

MODBUS Master Request m
| a

Description: ‘ ‘ : 2
SlavefUnit: 1 ‘
MODBUS Request
(<15 Read Col Bt Al @
2> Read Input Bits X ‘
| 23> Read Holding Reqisters W
R e e
Data block : 8
Base address: i 1
b items: (8
ctivation
®Periodic: 2000 ’ ms \ 15000 ‘
O 0n cal ' fon srrar)

Oonchange €1 1p,ic option can not apply

to the "Read" request.

Misc,
@ Timeout: 250 ‘ ms

b trials: i 1 ’

e. Timeout: Set a timeout value. When time-out occurred,

it will show the defined error code. The recommended

. Slave/Unit:

Enter the Net-ID of the Slave device.
(In this case, the Net-ID is “1”).

. MODBUS Request:

In this case, it used to read DI data.
Select “<2> Read Input Bits” option.

. Base address:

Start from “1” by default.

Nb items:
The number of DI signals to read.

(In this case, the number is “8”).

. Periodic:

Sending the request periodically.
(In this case, to send once every two
seconds.) “on error” means the next
sending time when an exception

occurred (e.g., 15 seconds).

value for the Modbus RTU/ASCII device is 200 to 1000 ms. E.g., 250 ms)

6. Inthe “1/O Drivers” window, a "Read Input Bits" data block is added. Next, open the “Variables”

window and then add variables for accessing I/O data.

Workspace 10 Drivers
_ﬂ Test_01 B Mg MODBUS Master | Name | Value
|1 Exception programs a2 g RTU: COM2:9600,N,8,1 Request <2> Read Input Bits
1 Programs ¥ [_ “B <2> Read Input Bits (1) [1..16] || Slave/Unit 1
= Main E K | Address 1
1 Watch [for debuggi... MNb Item 16
B8 Soft Scope B Tips: A ctivation Periodic

=4 Initial values
% Binding Configuration
3 g Global defines @

Press “F1” key to view the details |Period [ms) 2000
about MODBUS Master settings.

Period onerror 15000
Timeout [ms) 250

ﬁ Variables
E Types B

MNumber of trials 1
Description

Double click it to open the window. | Dperation

| Dffset | Mask

[~

v
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There are 8 variables (Name: “Boo_01 to "Boo_08"; Type: BOOL) that can be used to read 8 DI data.

I Mame | Type | Dir. | Athib, | Syb | Init value | User . | Tag | Description
fal Global variables -

Bool_01 BOOL Ll

Bool_02 BOOL 0

Bool_03 BOOL LJ

Bool_04 BOOL L]

Boal_05 BOOL L]

Boal_06 BOOL L]

Bool_07 BOOL O

Bool_08 BOOL O o
|4 |0 Coriver= Wariables

7. Drag variables (i.e., “Boo_01" to “Boo_08") into the “Symbol” area of the data block, and choose all
“Offset” fields, and then click the “Iterate Property” button on the left side to set the “Offset” value.

Note: The “Offset” value starts at “0” and the Modbus address of the variable is equal to this value
plus 1 (Base address). If using a 32-bits (or more than 32-bits) data type (e.g., “DINT”), it
requires two Modbus addresses.

10 Drivers *

gl = Mg MODBUS Master Name | Yalue ¥ Name | Type
2 -8 RTU: COM2:9600,N,8.1 Request <2» Read Input Bits | Bool_01 BOOL »~
g F1-*B <2> Read Input Bits (1) [1..16] || Slave/Unit 1 — Bool_02 BOOL

l Addiess 1 ¥!' | Bool 03 BOOL
9 Symbol | Operation | Offset | Mask | Storage | Range (Lt ) Bool_04 BOOL
E Bool_01 Data exchange FFFF Default )" Bool_05 BOOL
G . Bool_D2 Data exchange FFFF Default | Bool_06 BOOL =il
= Bool 03 Data exchangs — FFF_ _ D_efiull_ =" - Bool 07 BOOL
&5 Bool 04 Data exchange Default Bool 08 BOOL -
— Bool 05 Data exchange Default TS >
B Bool_06 Data exchange Default Frim——— : —
- Name | Value [
"o @Bool_07 Data exchange Default

Data exchange

For more information about other I/O
settings, downloading the Win-GRAF

user’s manual on Win-GRAF website.

By

1]8

l [ Cancel
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Appendix A Function Description

A.1 INIT Mode

tM series module built-in an EEPROM that can be used to save data such as the module address, the

type code, the baud rate, etc. Sometimes, the module cannot be used
g~ O @

because the user forgot the communication parameters of the module Init Power-on

and there is no information to look up the settings. tM series features

the “INIT” mode to solve this problem. @TE

Run
When the module is powered on in “INIT” mode, the communication

parameters of the module are loaded as follows so that users can quickly found the module.
1. Protocol: DCON
2. Address: 00
3. Baud Rate: 9600 bps
4. Checksum: Disable

Under the “INIT” mode, the Command Line function of the DCON Utility Pro allows the user to enter

“S002” command to read the original module settings that are stored in an EEPROM. Refer to the SAA2

command in Appendix D to understand the response value.

Note: The user only needs to enter “$002”, and the <CR> character will automatically be added and
hidden by DCON Utility Pro.

> |1 @@

Terminal Command Line Tool

Ll

COM Part Protocol DCON
Baud Rate 9600 ~|  Format M,8,1-None Parity v
Send
Checksum |Dlsab|ed v| Address |IZ| V| | v|
.
Timeout 100 w| ms  SelectID |tAD5 v|
- 3
Command |$Uuz |
Response 101080700 |
\
GET_MODULE_MAME ﬁ T4 04:00 :: [ $002 1; [ 101080700 J; [ 28 ms]===0K
GET_MODULE_FIRMWARE

GET_MODULE_CONFIG [ \
SET_MODULE_CONFIG PN

GET_MODULE_PROTOCOL < IEHE

SET_MODULE_PROTOCOL

SET_cHANNEL EnaBLE sTATus | O01:  Module Address

GET_CHANNEL_ENABLE_STATUS . . )

READ. CHO. AT 08: Type Code: +/-10V

EEQE_E:é_ﬁ 07: Baud Rate: 19200
READ_CH3_AI 00 DataFormat (Checksum=Disable,

READ_CH4_AI _ e .
SET_RESPONSE_DELAY TIME k Sample Mode=Normal, Analog Format=Engineering.) )

GFT RFSPOMSF DFIAY TIMF

Export Commands Clear Save to path\log_reporth
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A.2 Dual Watchdog

For different application fields in smart buildings, important medical automation, traffic flow monitoring,
and factory production process, systems may be shut down due to natural disasters (e.g., lightning strike)
or the harsh environment (e.g., noise or external signals) or any unexpected situations.

If the system is installed at a place where hard to manually reboot, or if the crashed system will lead to a
dangerous accident or a huge loss of capacity and cost, the dual watchdog can be used to automatically
reboot the equipment and load a Safe Value to ensure the system is working properly and safely.

tM series I/0O module features a dual watchdog protection mechanism.
Dual Watchdog = Module Watchdog + Host Watchdog

Module Watchdog:

Module Watchdog is a hardware reset circuit that monitors the operating status of the
module. Hardware watchdog using a timer that will regularly be reset to 0 and prevent it
from timing out when the module is operating normally. If a timeout occurs, the module

will automatically reboot and load a predefined Power-on Value.

Host Watchdog:

Host Watchdog is a software function to monitor the communication between the host and
the I/0 module. Software watchdog using a CPU timer of a host. When the system is

working normally, it will regularly send a host-ok signal to the module. If a timeout occurs,

the module will immediately load a Safe Value. If the status of time-out is cleared, a

predefined Power-on Value will be loaded after a reboot.

Using DCON Utility Pro to test the host watchdog function, refer to Section 3.4.5 - Configuration Page -
Host WDT. On the “Host WDT” page, the user can set the duration of WDT (Watchdog Timeout), also
clear the status of timeout.
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A.2.1 Power-on Value

When the module is powered on or warm boot or reboot due to the module Watchdog timeout, a

predefined Power-on Value will be loaded into the output channel.

A.2.2 Safe Value

If host watchdog is enabled and the timeout occurs, a Safe Value for the output channel will be loaded.
Note that the PWR LED on the tM module will be blinking if the timeout occurs. The time-out status will
be stored in the EEPROM and will not be changed even if the module is rebooting. If the status of the

timeout is cleared, a predefined Power-on Value will be loaded after a reboot.

Refer to Appendix E.3 Host Watchdog for more details about commands.

Command Description

~AA1l Reset the host watchdog status of a module

~AAS5N Set the current AO value as Safe Value

~AA5V Set the current DO value as Power-on Value or Safe Value
SAA4N Set the current AO value as Power-on Value

Using DCON Utility Pro to set the Power-on Value or the Safe Value, also enable the host watchdog
function (reference: Section 3.4.2 to Section 3.4.5). On the “AO/DO” page, the user can set the output
value for each channel of the tM module.

tC8 Firmware[A103 (£

p i
Configwaton | DO [H)st WDT | Lbout m
Bit Stafus \_J

FlcHO0  [JCHO1  [F]CHOZ  [JCHO3  [F|CHO4  [JCHOS [ CHO6  [7] CHOT

DO Value D | settoPowesrOnValoe] | [ Setto [Sefe Value] |

@ Read DO
1 Read Power ON Valve @

1 Read Bafe Yaloe

Note:

Canfignmation | AVDO Alsem | DI Host WDT t
When using the DCON protocol, in case of the host | Contigmtion| ! K\| ,| Yot |
watchdog timeout occurs, the output value will ] Enable WDT] IiEnable Output When WDT Timeout
automatically be set to a Safe Value, and cannot A
be changed. When using the Modbus protocol, the =~ /PT Timeout  23.00 Set Timer

DCON Utility Pro provides the function to change (0.1 ~ 25.5 sec)

the AO/DO value even if the WDT timeout occurs. [ Reset Watchdog Status J
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A.3 Frame Ground

Electronic circuits are constantly vulnerable to Electro-Static Discharge (ESD), which becomes worse in a
continental climate area. The tM modules feature a new design for the frame ground, which provides a
path for bypassing ESD, allowing enhanced static protection (ESD) capability and ensures that the

module is more reliable.

Connect the frame ground terminal to a wire/DIN rail and connect the wire/DIN rail to the earth ground

will provide better protection for the module.

Rgiverisg, '

== DATA+
™-ADg
:.:‘ECR DATA-
m_,::u. i
s DATA+
S0 ' DATA-
iti
sl - ;
GND
6. 1

F. G. (Frame Ground)
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A.4 Slew Rate Control

The feature is used for an analog output module, e.g., tM-DA1P1R1. In general, the output of an analog
output module changes instantaneously. That is, when the module receives an output command, its
output changes to the specified value immediately.

Slew Rate (S) Configuration Table

However, it may require that the output change to the

S V/sec mA/sec
specified value gradually in some applications. The slew 0 Immediate Immediate
rate control is to adjust the output change rate. 1 0.0625 0.125

2 0.125 0.25
Note: The tM-DA1P1R1 modules update the analog

output every 10 ms. 3 0.25 0-5

4 0.5 1.0

CHO [30~+10YV - (HUNIEE Set > L 20
— 6 2.0 4.0
00625 ¥isec
i BT o5
1500 e : '
v A 20
8.000 ¥ isec A 32.0 64.0
B 64.0 128.0
?39”3 gﬁﬁ C 128.0 256.0
E?Sg gﬁﬁ D 256.0 512.0
e E 512.0 1024.0

The AO page of DCON Utility Pro
Value
For example, the current output value of the module N

is 0 V. The user can change the output value to 10 V

immediately or specify a slew rate to change the Target Value

value to 10 V gradually. 10 +

w Slew Rate

4 > Time
10

A.5 AO Read-back Value

Some modules have built-in electrical circuits to measure the physical output value, also called the
read-back value. The tM-DA1P1R1 module doesn’t have these circuits so the read-back value equals the
AO value. Besides, if users specify a slew rate, the AO value will be changed gradually so both the
read-back value and AO value are different.
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A.6 Advanced DI Features (Latch and Counter)

The DI channel of a module is not only used to read the digital input status, but also provides several
kinds of advanced functions.

DI Latch Function

All DI channels of tM series modules provide the Latch function to keep the high/low events in the
internal registers of the module. In general, the host controller polls modules one by one to get all DI
status. Because RS-485 is a low-speed field bus, the polling will take time and probably miss a short

duration signal. With the DI latch function, the short duration (>=5ms) signal will not be lost anymore.

i %
Polls “DI status” 1 |_| H
. L ’
* missed 4

Latched

Polls "DI Latched status”
- ]

tM series modules support multiple commands to read the high/low latched status, refer to Appendix

Clear "Latched status™

E.4 — DI Latched Commands for more information.

Low-Speed Counter

The DI module not only detects the high/low level but also automatically counts the DI signal in the
background. The signal under 100Hz can be detected and counted.

Max. Count:
65535 (16-bit)
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Appendix B Type Codes and Ranges for Al/AO Data

All type codes used for the tM series analog input/output module are listed as follows. Each type-code

supports two kinds of data formats:

B Engineering:

Normally, the AO value gets from the software is 1000 or 10000 times the real value. For example,

Type Code 05: The value gets from the software is 15000 which means the real value is 1.5 V;
The value gets from the software is -23000 which means the real value is -2.3 V.
Type Code 08: The value gets from the software is 2500 which means the real value is 2.5 V;
The value gets from the software is -6500 which means the real value is -6.5 V.
Type Code Range Data Format Min. Max.
Engineering -25000 +25000
05 -25Vto+2.5V
2’s Complement 8000h 7FFFh
Engineering -20000 +20000
06 -20 mA to +20 mA
2’s Complement 8000h 7FFFh
Engineering +4000 +20000
07 +4 mA to +20 mA
2’s Complement 0000h FFFFh
Engineering -10000 +10000
08 -10Vto+10V
2’s Complement 8000h 7FFFh

B 2’s Complement:

The value is usually displayed in a hexadecimal format on the document or the software. For example,

“1230h” or “ABCDh” (the “h” refers to hexadecimal). The value gets from the software can be

converted to the real value by using the following formula, for example,

Type Code 08: The value gets from the software is 19660 (Dec.) or 4CCCh (Hex.) which means the

real value is 6.0 V.

Value Conversion: Y

Y=6.0

10

19660
32767

/\+10V
---e
-32768 L i < +32767
(8000h) € 2 (7FFFh)
19660
VY 10v

Type Code 08: To output 6V, the value 19660 (Dec.) or 4CCCh (Hex.) must be set in the software.

Value Conversion: 6

10

X=19660.2

32767

/\+10V
6V |---¢
-32768 | +32767
(8000h) S y 7 (7FFFh)
WV _10v
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B.1 Data Ranges for tM-AD2

The tM-AD2 module only supports positive voltage or current. The range of positive voltage, current,
and values for each type-code are listed in the table. For example,

Type Code 05: The data ranges from 0 to +2.5 V.
The value ranges from 0 (0000h) to +32767 (7ZFFFh).

Type Code 1A: The data ranges from 0 to 20 mA.
The value ranges from 0 (0000h) to +65535 (FFFFh).

Type Code Range Data Format Min. Max.
Engineering 0 +25000
05 OVto+2.5V
2’s Complement 0000h 7FFFh
Engineering 4000 20000
07 4 mAto 20 mA
2’s Complement 0000h FFFFh
Engineering 0 +10000
08 OVto+10V
2’s Complement 0000h 7FFFh
Engineering 0 +5000
09 OVto+5V
2’s Complement 0000h 7FFFh
Engineering 0 +10000
0A OVto+1V
2’s Complement 0000h 7FFFh
Engineering 0 +5000
0B 0V to +500 mV
2’s Complement 0000h 7FFFh
Engineering 0 +20000
oD 0 mA to +20 mA
2’s Complement 0000h 7FFFh
Engineering 0 20000
1A 0mAto20 mA
2’s Complement 0000h FFFFh

Note: If the Analog Format is set to "% FSR", the data of any type code ranges from +000.00 to
+100.00.
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B.2 Data Ranges for tM-AD5

The tM-AD5 module supports positive and negative voltage and the value ranges from -32768 to 32767.

Type Code Range Data Format Min. Max.
Engineering -25000 +25000
05 -25Vto+25V
2’s Complement 8000h 7FFFh
Engineering -10000 +10000
08 -10Vto+10V
2’s Complement 8000h 7FFFh
Engineering -5000 +5000
09 -5Vto+5V
2’s Complement 8000h 7FFFh
Engineering -10000 +10000
OA -1Vto+1V
2’s Complement 8000h 7FFFh

Note: If the Analog Format is set to "% FSR", the data of any type code ranges from -100.00 to
+100.00.

B.3 Data Ranges for tM-AD5C

The tM-AD5C module supports positive and negative current and the value ranges from -32768 to 32767
or from 0 to 65535.

Type Code Range Data Format Min. Max.
Engineering 4000 20000
07 4 mAto 20 mA
2’s Complement 0000h FFFFh
Engineering -20000 +20000
0D -20 mA to +20 mA
2’s Complement 8000h 7FFFh
Engineering 0 20000
1A 0 mAto 20 mA
2’s Complement 0000h FFFFh

Note: If the Analog Format is set to "% FSR", the data of any type code ranges from -100.00 to
+100.00.

tM Series User Manual v1.1 P126



B.4 Data Ranges for tM-AD8

The tM-AD5 module only supports positive voltage and the value ranges from 0 to 32767. Take the type
code OB as an example, the data ranges from 0 to +500 mV and the value ranges from 0 (0000h) to
+32767 (ZFFFh).

Type Code Range Data Format -F.S +F.S
Engineering 0 +25000
05 OVto+2.5V
2’s Complement 0000h 7FFFh
Engineering 0 +10000
08 OVto+10V
2’s Complement 0000h 7FFFh
Engineering 0 +5000
09 OVto+5V
2’s Complement 0000h 7FFFh
Engineering 0 +10000
OA OVto+lV
2’s Complement 0000h 7FFFh
Engineering 0 +5000
0B 0 mV to +500 mV
2’s Complement 0000h 7FFFh

Note: If the Analog Format is set to "% FSR", the data of any type code ranges from +000.00 to
+100.00.

B.5 Data Ranges for tM-ADS8C

The tM-AD5C module only supports positive current (0-20 mA and 4-20 mA). Take the type code 0D as
an example, the data ranges from 0 to +20 mA and the value ranges from 0 (0000h) to +32767 (7FFFh).

Type Code Range Data Format Min. Max.
Engineering 4000 20000

07 4 mAto20mA
2’s Complement 0000h FFFFh
Engineering 0 20000

oD 0 mA to +20 mA

2’s Complement 0000h 7FFFh
Engineering 0 20000

1A 0O mAto20 mA
2’s Complement 0000h FFFFh

Note: If the Analog Format is set to "% FSR", the data of any type code ranges from +000.00 to
+100.00.
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B.6 Data Ranges for tM-AD4P2C2

The tM-AD4P2C2 module supports both positive and negative voltage/current, and the value ranges

from -32768 to 32767 or from 0 to 65535.

Type Code Range Data Format Min. Max.
Engineering -25000 +25000
05 -25Vto+25V
2’s Complement 8000h 7FFFh
Engineering -20000 +20000
06 -20 mA to +20 mA
2’s Complement 8000h 7FFFh
Engineering 4000 20000
07 4 mAto20 mA
2’s Complement 0000h FFFFh
Engineering -10000 +10000
08 -10Vto+10V
2’s Complement 8000h 7FFFh
Engineering -5000 +5000
09 -5Vto+5V
2’s Complement 8000h 7FFFh
Engineering -10000 +10000
0A -1Vto+1V
2’s Complement 8000h 7FFFh
Engineering -20000 +20000
oD -20 mA to +20 mA
2’s Complement 8000h 7FFFh
Engineering 0 20000
1A O0mAto20 mA
2’s Complement 0000h FFFFh

B.7 Data Ranges for tM-DA1P1R1

The tM-DA1P1R1 module supports positive voltage/current and the following value ranges.

Type Code Range Data Format Min. Max.
0 0OmAto 20 mA 0 +20000
1 4 mA to 20 mA 4000 20000
Engineering
2 OVtol0V 0 +10000
4 OVto5V 0 +5000

Note: If the Analog Format is set to "2’s Complement", the data of any type code ranges from

0000h to FFFFh, i.e., 0-65535.
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B.8 Data Ranges for tM-THS8

The tM-TH8 module supports the following type codes and value ranges for the thermistor.

Type Code Thermistor Type (Range) Data Format Min. Max.
Engineering -3000 24000
€0 PreCon Type Ill 10K @ 25°C 2’s Complement FO00 7FFF
(-30 °F to 240 °F) % FSR -012.50 +100.00
Ohms +000539.4 +173600.0
Engineering -5000 15000
61 Fenwell Type U 2K @ 25°C 2’s Complement D556 7FFF
(-50 °Cto 150 °C) % FSR -033.33 +100.00
Ohms +000037.2 +134020.0
Engineering 0 15000
6 Fenwell Type U 2K @ 25°C 2’s Complement 0000 7FFF
(0°Cto 150 °C) % FSR +000.00 +100.00
Ohms +000037.2 +006530.0
Engineering -8000 10000
63 YSI L Mix 100 @ 25°C 2’s Complement 999A 7FFF
(-80°Cto 100 °C) % FSR -080.00 +100.00
Ohms +000014.3 +014470.0
Engineering -8000 10000
64 YSI L Mix 300 @ 25°C 2’s Complement 999A 7FFF
(-80 °Cto 100 °C) % FSR -080.00 +100.00
Ohms +000035.8 +067660.0
Engineering -7000 10000
65 YSI L Mix 1000 @ 25°C 2’s Complement A667 7FFF
(-70°Cto 100 °C) % FSR -070.00 +100.00
Ohms +000106.4 +132600.0
Engineering -5000 15000
66 YSI B Mix 2252 @ 25°C 2’s Complement D556 7FFF
(-50 °Cto 150 °C) % FSR -033.33 +100.00
Ohms +000041.8 +151000.0
Engineering -4000 15000
67 YSI B Mix 3000 @ 25°C 2’s Complement DDDE 7FFF
(-40 °Cto 150 °C) % FSR -026.67 +100.00
Ohms +000055.6 +101000.0
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Type Code Thermistor Type (Range) Data Format Min. Max.
Engineering -4000 15000
68 YSI B Mix 5000 @ 25°C 2’s Complement DDDE 7FFF
(-40 °Cto 150 °C) % FSR -026.67 +100.00
Ohms +000092.7 +168300.0
Engineering -3000 15000
€9 YSI B Mix 6000 @ 25°C 2’s Complement E667 7FFF
(-30 °Cto 150 °C) % FSR -020.00 +100.00
Ohms +000111.5 +106200.0
Engineering -3000 15000
EA YSI B Mix 10000 @ 25°C 2’s Complement E667 7FFF
(-30°Cto 150 °C) % FSR -020.00 +100.00
Ohms +000185.9 +177000.0
Engineering -3000 15000
6B YSI H Mix 10000 @ 25°C 2’s Complement E667 7FFF
(-30°Cto 150 °C) % FSR -020.00 +100.00
Ohms +000237.0 +135200.0
Engineering -1000 20000
6C YSI H Mix 30000 @ 25°C 2’s Complement F99A 7FFF
(-10 °Cto 200 °C) % FSR -005.00 +100.00
Ohms +000186.7 +158000.0
Engineering -5000 15000
User-defined 2’s Complement D556 7FFF
70to 77
(-50 °Cto 150 °C) % FSR -033.33 +100.00
Ohms +000000.0 +000000.0

Note: For “User-defined” types, if the resistance is larger than 204800 ohms, it will be treated as Under

Range.

Analog Format Under Range Over Range Protocol
-9999.9 +9999.9 DCON
Engineering
-32768 32767 Modbus RTU/ASCII
DCON
2’s Complement 8000 7FFF
Modbus RTU/ASCII
Percent (% FSR) -999.99 +999.99 DCON
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B.8.1 Steinhart—Hart Resistance (User-defined Type)

The method to get the Steinhart—Hart coefficients of the thermistor:
1. To get Steinhart-Hart coefficients from the thermistor vendor.
2. Using the Resistance-Temperature table released by the thermistor vendor. Choose three pairs

of resistance values and temperatures such as (R1, T1), (R2, T2), and (R3, T3) to calculate coefficients.

Refer to Section 3.4.1 Configuration Page - User Defined Type to calculate Steinhart—Hart coefficients and
convert them to IEEE-754 form by using DCON Utility Pro.

For a typical thermistor, the relationship between resistance and temperature can be expressed by the

Steinhart—Hart equation:
1/T=A+B InRr+ C (InRy)?

where Rr is the resistance in ohms at temperature T in degrees Kelvin (K = °C + 273.15). The values of A,

B, and C are called Steinhart Coefficients. The error of the equation is less than +/- 0.01°C in a 100°C span.
The tM-TH8 supports user-defined types by specifying the Steinhart coefficients using the
@AASxTttC(data) command.

The data sent is a 32-bit hexadecimal value in the IEEE-754 standard format:

Bit Description

31  (sign) 0: positive ; 1 : negative

The exponent base is 2. The actual exponent is calculated by
30-23 (exponent) )
subtracting 127 from the stored value.

) The mantissa is expressed as “1.f” where f is the fractional part
22-00 (mantissa) i o
and is stored in this field

For example, a hex. value C3694000h also equals to 1100 0011 0110 1001 0100 0000 0000 0000 (2)

C 3 6 9 4 0 0 0
1100 0011 0110 1001 0100 0000 0000 0000
Bit 31 is 1, indicating a negative number.

Bit 30 to 23  10000110() or 13410, the exponentis 7 (i.e., 134 - 127 =7).
Bit22to 00 The mantissa is 1.11010010100000000000000(,). After adjusting the mantissa with the
exponent (7), the binary is 11101001.0100000000000000. That is 233.25(2).

So, the floating-point number of “C3694000h” is -233.25.
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Appendix C Modbus Register Mapping

For Al, AO, DI, and DO Modules

'(:dai;eis; R/W | Description
00257 R/W | The protocol to be used 0: DCON, 1: Modbus RTU
00258 The protocol to be used 0: Determined by 00257,
1: Modbus ASCII
00273 " The module resets the status 0: Not yet rebootir.mg
1: Ever reboot or first power-on
40481 The firmware version (Low Word)
40482 The firmware version (High Word)
40483 The module name (Low Word)
40484 The module name (High Word)
40485 R/W | The module address The valid range: 1 to 247
Bits 5: 0 Code Baud Rate
Baud Rate: 0x03 to OxOA 0x03 1200
0x04 2400
Bits 7: 6 0x05 4800
40486 00: No Parity, 1 Stop Bit 0x06 9600
01: No Parity, 2 Stop Bit 0x07 19200
10: Even Parity, 1 Stop Bit 0x08 38400
11: Odd Parity, 1 Stop Bit 0x09 57600
Ox0A 115200
40488 The Modbus response delay (ms) Valid range: 0 to 30
00261 The Host watchdog 0: Disable, 1: Enable
00270 The Host watchdog timeout status Set to “1” to clear the status
40489 The Host watchdog timeout value Valid range: 0 to 255 (0.1s)
40492 The Host watchdog timeout count Set to “0” to clear the value
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For AlI/AO Modules

Address (Base 1) R/W Description
28881 ] 28882 R The Al values for channels 0 to 7
40490 Enable/Disable the Al channels (n) Valid range: 00h to (2"-1)h
00269 R/W  |The Modbus data format 0: Hex., 1: Engineering
00271 The sampling mode (0: Normal, 1: Fast) |Not for tM-TH8/DA1P1R1
gggg : 2832 The over/under range status for the Al  |For tM-AD2/AD5C/AD8C
R channels for +4 to +20 mA or 0 to +20
gggg ] ggggg mA For tM-AD4P2C2
40257 - 40264 ror
R/W  |The Type code for the Al channels tM-ADZ/TH8/AD4P2C2
40487 For tM-AD5/AD8/AD5C/AD8C
For tM-AD4P2C2
40225 - 40226 The upper alarm limit for Al channels 0 and 1
40233 - 40234 RIw The lower alarm limit of Al channels 0 and 1
For tM-AD2
40494 R/W  |The lower threshold in +4 to +20 mA Valid range: 0 to 40 (0.1mA)
For tM-TH8
40385 - 40392 The resistance offset for Al channels Valid range: 0 to 255
0to 7 at 0.1 ohms
40449 - 40456 The temperature offset of Al channels Valid range: -128 to 127
Oto7at0.1°C
40769 - 40784 R/W The Steinhart coefficient A for type codes 70 to 77
40801 - 40816 The Steinhart coefficient A for type codes 70 to 77
40833 - 40848 The Steinhart coefficient A for type codes 70 to 77
00267 The temperature format 0: Fahrenheit, 1: Celsius
00272 w Set to “1” to load the factory calibration parameters
For tM-DA1P1R1
40033 R/W  |The AO value for channel O
30065, 40065 R The Read-back value for the AO channel
40097 The Safe value for the AO channel
40193 R/W The Power-on value for the AO channel
40289 The Slew rate for the AO channel
40417 The Type code for the AO channel

tM Series User Manual v1.1

P133




For DI/DO Modules

Address (Base 1) R/W | Description
28822 : 28828 R The DI values for channels 0 to 7
00001 - 00008 The DO values for channels 0 to 7
00265 R/W  |The current DI state 0: Normal (ON/OFF returns 1/0)
00266 The current DO state 1: Inverse (ON/OFF returns 0/1)
28822 288;; The high latched value for the DI channels
2883; (1)8183 i The low latched value for the DI channels
288;; (1)8828 The high latched value for the DO channels
28182 (1)8112 The low latched value for the DO channels
00264 W Set to “1” to clear the DIO latched value
30001 - 30008 For DI modules
30129 - 30130 R The Counter values of the DI

channel (16-bit, 0 to 65535) For tM-DA1P1R1/ AD4P2C2
40129 - 40130

The update mode for the edge-triggered Counter

0: The counter updates when there is a falling-edge signal in the
00193 - 00200 R/W DI channel.

1: The counter updates when there is a rising-edge signal in the

DI channel.

00513 - 00520 W Set to “1” to Clear the Counter Value

The host watchdog mode

0: If atimeout occurs, the Timeout status must be cleared to
00260 write the AO/DO value

R/W 1: If a timeout occurs, the AO/DO value can still be written and the
Timeout status will be automatically reset.

00129 - 00136 The Safe value for the DO channels
00161 - 00168 The Power-on value for the DO channels
For tM-AD4P2C2
00289 - 00290 Setto1 10 clent he low ltched alarm
0030500306 | 1o 0E 0o cear he high ltchedtslarm

00321 - 00322

00337 - 00338

Enable/Disable the alarm on channels 0 and 1

The alarm type for channels 0 and 1, which can be either momentary or
latched
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Appendix D Modbus RTU Protocol Commands

Modbus is a communication protocol developed by MODICON Inc. in 1979. It's a standard, truly open,

and the most widely used network communication protocol in the industrial automation field. SCADA

and HMI software can easily integrate serial devices via Modbus protocol. Visit the website

https://www.modbus.org for more information about Modbus.

m<

Send Request

>m

Read Response

Data structure of Modbus RTU:

Byte 00 Byte 01 Byte 02-03 Byte 04-05 CRC
Slave address _ Data Checksum
Function Code
(Net ID, 1 to 247) Start Address Channels (2 Bytes)

Note: 1) The content of CRC will be omitted in the following section.

2) Refer to Appendix C Modbus Register Mapping to look up the start address.

The following Modbus RTU functions are supported by tM series module:

Function Bit | Description Reference Address
Code
01 (0x01) 1 Read Coil Read the DO status OXxxx
02 (0x02) 1 Read Discrete Input Read the DI status Ixxxx
03 (0x03) 16 | Read Multiple Registers Read the AO value 4xxxx
04 (0x04) 16 | Read Multiple Input Registers | Read Al values 3xxxx
05 (0x05) 1 Force Single Coil Write a DO status OXXxxX
06 (0x06) 1 Preset Single Register Write an AO value 4xxxx
15 (OxOF) 16 | Force Multiple Coils Write multiple DO status OXxxx
16 (0x10) 16 | Preset Multiple Registers Write multiple AO values 4xxxx
Note:

Modbus address Oxxxx can be used to read/write the status of DO channels.

Modbus address 1xxxx can be used to read the status of DI channels.

Modbus address 3xxxx can be used to read the value of Al channels.

Modbus address 4xxxx can be used to read/write the value of AO channels.
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http://www.modbus.org/

Exception Code

Exception Code (Hex.) | Name Description
01 Illegal Function Not supported function
02 lllegal Data Address Invalid address
03 Illegal Data Value Invalid data
04 Slave Device Failure Fails to connect the slave device
05 Acknowledge Inform the command is processing
06 Slave Device Busy The slave device is busy

1% DCON Utility Pro

=] >] e

DCON Utility Pro provides the Command Line function for
testing the Modbus command.

Tool for Terminal Command @
COM Port  COM9 ~  Protocol Modbus RTU v
Baud Rate 9600 *  Format M,8,1-None Parity v
. , Send

Checksum  Disable Address thd Series -
Timeout 100 * ms Select v
Command 02 01 00 00 00 08

Response 020101 C31149D

GET_MODULE_NAME
GET_MODULE_FIRMW
READ_DO
QUTPUT_DO
OUTPUT_CHO_DC_BIN
OUTPUT_CH1_DO_BI1
OQUTPUT_CHZ_DO_BIN
OQUTPUT_CH3_DO_BIN
OUTPUT_CH4_DOC_BI1
OUTPUT_CH5_DO_BI1 -
QUTPUT_CHe_DO_BIN| | « m r
QUTPUT_CH7_DO_BIN

F2F 02:04 :: [ 0201 000000 08 3D FF ; [0201 01 C3 119D J; -

Clear ] [ Save to \logger_report} l
Command: 02 01 00 00 0008
02 01 00 00 00 08
module ID = 02 Read DO Start address = 0000 (Base 0) 8-channel to be read
Response: 020101C3119D

02 01 01 c3 11 9D

1100 0011 means
DOO0,1,6,7=0N

module ID = 02 Read DO Data byte is 1 CRC
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D.1 01 (0x01)

Read Coil

The function code is used to read the DO or Coil status.

[Request]
Slave Address Function Code Start Address (High, Low) Channels (High, Low)
1 Byte 1 Byte 2 Bytes 2 Bytes
1to 247 0x01 ModbslfsethFi)sig(rjll\);lacpping tM module: Max. 8-channel
[Response]
Slave Address Function Code Byte Count Data
1 Byte 1 Byte 1 Byte n Byte
n=1;, Byte03=bit7-0
1to 247 0x01 n=(Channels+7)8 | " iq :z:: 214; Zit 15-8 ..
bit (8m-1) - 8(m-1)
[Error Response]
Slave Address Function Code Exception Code
1 Byte 1 Byte 1 Byte
1 to 247 0x81 (80+ Function Code) See “Exception Code”
Examples:
Request (Master): 01 01 00 00 00 02 (Hex.)
Slave Address Function Code Start Address Channels
Byte 00 Byte 01 Byte 02 (H) Byte 03 (L) Byte 04 (H) Byte 05 (L)
01 01 00 00 00 02
Module ID =01 Read DO Status Address = 00000 (Base 0) Read two channels

Note: The base address for tM series module is 0 (i.e., base 0) so the start address must be set to the

Modbus registers decrease 1, refer to Appendix C.

Response (Slave):

01010103 (Hex.)

Slave Address Function Code Byte Count Data
Byte 00 Byte 01 Byte 02 Byte 03
01 o1 01 03
Module ID =01 Read DO Status 1 Byte “0000 0011” means DOO, 1 =ON
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D.2 02 (0x02) Read Discrete Inputs

The function code is used to read the DI status.

[Request]
Slave Address Function Code Start Address (High, Low) Channels (High, Low)
1 Byte 1 Byte 2 Bytes 2 Bytes

1 to 247 0x02 ModbsjseRiZ?s?czgil\);lanping tM module: Max. 8-channel
[Response]
Slave Address Function Code Byte Count Data

1 Byte 1 Byte 1 Byte n Byte

n=1, Byte03=bit7-0
1to 247 0x02 n = (Channels+7)/8 : j iq :z:: 214; Eit 15-8 ...

bit (8m-1) - 8(m-1)

[Error Response]

Slave Address

Function Code

Exception Code

1 Byte 1 Byte 1 Byte
1 to 247 0x82 (80+ Function Code) See “Exception Code”
Examples:

Request (Master):

01 02 00 32 00 02 (Hex.)

Slave Address Function Code Start Address Channels
Byte 00 Byte 01 Byte 02 (H) Byte 03 (L) Byte 04 (H) Byte 05 (L)
01 02 00 32 00 02
Module ID =01 Read DI Status Address = 10032 (Base 0) Read two channels

Note: The base address for tM series module is 0 (i.e., base 0) so the start address must be set to the

Modbus registers decrease 1, refer to Appendix C.

Response (Slave):

01 02 01 03 (Hex.)

Slave Address Function Code Byte Count Data
Byte 00 Byte 01 Byte 02 Byte 03
01 02 01 03
Module ID =01 Read DI Status 1 Byte 0000 0011 means DOO, 1 = ON
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D.3 03 (0x03) Read Multiple Registers

The function code is used to read multiple AO or Holding Registers values.
Note: tM-DA1P1R1 supports a single analog output channel.

[Request]
Slave Address | Function Code Start Address (High, Low) Channels (High, Low)
1 Byte 1 Byte 2 Bytes 2 Bytes
See Appendix C . .
W 16-bit R
1 to 247 0x03 Modbus Register Mapping ord (16-bit Register)
[Response]
Slave Address | Function Code Byte Count Data
1 Byte 1 Byte 1 Byte n Byte
n=m; Byte 03 = High Byte
Byte 04 = Low Byte
1 to 247 0x03 n = Channels * 2 Bytes
Byte m+1 = High Byte
Byte m+2 = High Byte

[Error Response]

Slave Address Function Code Exception Code

1 Byte 1 Byte 1 Byte
1 to 247 0x83 (80+ Function Code) See “Exception Code”
Examples:
Request (Master): 0103 01 ED 00 01 (Hex.)
Slave Address Function Code Start Address Channels
Byte 00 Byte 01 Byte 02 (H) | Byte 03 (L) | Byte 04 (H) Byte 05 (L)
01 03 01 ED 00 01
Module ID =01 | Read Holding Registers | Address = 40493 (Base 0) Read one channel

Note: The base address for tM series module is 0 (i.e., base 0) so the start address must be set to the

Modbus registers decrease 1, refer to Appendix C.

Response (Slave):

01 03 02 00 1E (Hex.)

Slave Address Function Code Byte Count Data
Byte 00 Byte 01 Byte 02 Byte 03 (H) Byte 04 (L)
01 03 02 00 1E
. . If the current is less than 3mA,
Module ID =01 | Read Holding Registers 2 Bytes it will be treated as Under Range
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D.4 04 (0x04) Read Multiple Input Registers

The function code is used to read multiple Al, Input Registers, or Counter values.

[Request]
Slave Address | Function Code Start Address (High, Low) Channels (High, Low)
1 Byte 1 Byte 2 Bytes 2 Bytes
1to 247 0x04 Mod bsjser:; Z?s?czgll\);lacpping Word (16-bit Register)
[Response]
Slave Address | Function Code Byte Count Data
1 Byte 1 Byte 1 Byte n Byte
n =m; Byte 03 = High Byte
Byte 04 = Low Byte
1 to 247 0x04 n = Channels * 2 Bytes

Byte m+1 = High Byte
Byte m+2 = Low Byte

[Error Response]

Slave Address

Function Code

Exception Code

1 Byte 1 Byte 1 Byte
1 to 247 0x84 (80+ Function Code) See “Exception Code”
Examples:
Request (Master): 01 04 00 07 00 01 (Hex.)
Slave Address Function Code Start Address Channels
Byte 00 Byte 01 Byte 02 (H) | Byte 03 (L) | Byte 04 (H) Byte 05 (L)
01 04 00 07 00 01
Module ID =01 Read Input Registers Address = 30007 (Base 0) Read one channel

Note: The base address for tM series module is 0 (i.e., base 0) so the start address must be set to the

Modbus registers decrease 1, refer to Appendix C.

Response (Slave):

01 04 02 00 05 (Hex.)

Slave Address Function Code Byte Count Data
Byte 00 Byte 01 Byte 02 Byte 03 (H) Byte 04 (L)
01 04 02 00 05
Module ID =01 Read Input Registers 2 Bytes The counter value of DI7 is 5
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D.5 05 (0x05) Force Single Coil

The function code is used to write a single DO or Coil status.

[Request]
Slave Address | Function Code | Start Address (High, Low) Data (High, Low)
1 Byte 1 Byte 2 Bytes 2 Bytes
See Appendix C OxFFOO means set to ON.
1to 247 0x05 Modbus Register Mapping 0x0000 means set to OFF.
(All other values are invalid.)
[Response]
Slave Address | Function Code Start Address Data
1 Byte 1 Byte 2 Bytes 2 Bytes
1 t0 247 005 The same as the Byte 02-03 The same as the Byte 04-05

of the request

of the request

[Error Response]

Slave Address

Function Code

Exception Code

1 Byte 1 Byte 1 Byte
1 to 247 0x85 (80+ Function Code) See “Exception Code”
Examples:

Request (Master): 02 05 00 03 FF 00 (Hex.)

Slave Address Function Code Start Address Data
Byte 00 Byte 01 Byte 02 (H) | Byte 03 (L) | Byte 04 (H) Byte 05 (L)
02 05 00 03 FF 00
Module ID = 02 Write DO Status Address = 00003 (Base 0) Set to ON

Note: The base address for tM series module is 0 (i.e., base 0) so the start address must be set to the

Modbus registers decrease 1, refer to Appendix C.

Response (Slave): 02 05 00 03 FF 00 (Hex.)

Slave Address Function Code Start Address Data
Byte 00 Byte 01 Byte 02 (H) | Byte 03 (L) | Byte 04 (H) Byte 05 (L)
02 05 00 03 FF 00
Module ID = 02 Write DO Status 00003 means DO3 Set to ON

tM Series User Manual v1.1 P141




D.6 06 (0x06) Preset Single Register

The function code is used to write a single AO or Holding Registers value.

[Request]
Slave Address | Function Code | Start Address (High, Low) Data (High, Low)
1 Byte 1 Byte 2 Bytes 2 Bytes
See Appendix C
1to 247 0x06 Modbus Register Mapping Set the output value
[Response]
Slave Address | Function Code Start Address Data
1 Byte 1 Byte 2 Bytes 2 Bytes
The same as the Byte 02-03 The same as the Byte 04-05
1to 247 0x06

of the request

of the request

[Error Response]

Slave Address

Function Code

Exception Code

1 Byte 1 Byte 1 Byte

1 to 247 0x86 (80+ Function Code) See “Exception Code”
Examples:
Request (Master): 01 06 01 E7 00 OA (Hex.)

Slave Address Function Code Start Address Data
Byte 00 Byte 01 Byte 02 (H) | Byte 03 (L) | Byte 04 (H) Byte 05 (L)
01 06 01 E7 00 0A
Module ID =01 Write Holding Register Address = 40487 (Base 0) Set to 10

Note: The base address for tM series module is 0 (i.e., base 0) so the start address must be set to the

Modbus registers decrease 1, refer to Appendix C.

Response (Slave):

01 06 01 E7 00 OA (Hex.)

Slave Address Function Code Start Address Data
Byte 00 Byte 01 Byte 02 (H) | Byte 03 (L) | Byte 04 (H) Byte 05 (L)
01 06 o1 E7 00 0A
Module ID =01 | Write Holding Register Modbus Respond Delay is set to 10 (ms)
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D.7 15 (0xOF) Force Multiple Coils

The function code is used to write multiple DO or Coil values.

[Request]
Slave Function Start
Address Code Address Channels Byte Count Data
1 Byte 1 Byte 2 Bytes 2 Bytes 1 Byte n Byte
Refer to A bit dst h |
Appendix C it corresponds to a channel.
1: ON; O0: OFF.
= = n= _ 1. N
1t0247 | oxo | DYre02= | Byte04 n=1; Byte07=bit7-0
High Byte | HighByte |(Channels+7)8 |n=2; Byte08=bit15-8...
Byte03= | Byte 05 = n=m; E?’ttesm+f = S
Low Byte Low Byte it (8m-1) - §(m-1)
[Response]
Slave Address Function Code Start Address Channels
1 Byte 1 Byte 2 Bytes 2 Bytes
The same as the Byte 02-03 | The same as the Byte 04-05 of
1 to 247 OxOF
of the request the request

[Error Response]

Slave Address

Function Code

Exception Code

1 Byte 1 Byte 1 Byte
1 to 247 O0x8F (80+ Function Code) See “Exception Code”
Examples:
Request (Master): 02 OF 00 03 00 05 01 1F (Hex,)
Slave Function Byte
Address Code Start Address Channels PR Data
Byte 00 Byte 01 Byte 02 Byte 03 Byte 04 Byte 05 Byte 06 Byte 07
02 OF 00 03 00 05 01 1F
Module ID = 02, write multiple DO. Set five bits to ON from the address 00003 (i.e., DO3).

Note: The base address for tM series module is 0 (i.e., base 0) so the start address must be set to the
Modbus registers decrease 1, refer to Appendix C.

Response (Slave):

02 OF 00 03 00 05 (Hex.)

Slave Address Function Code Start Address Channels
Byte 00 Byte 01 Byte 02 Byte 03 Byte 04 Byte 05
02 OF 00 03 00 05
Module ID = 02 Write DO Status Start from DO3 Five bits are set
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D.8 16 (0x10) Set Multiple Register

The function code is used to write multiple AO or Holding Registers values.

[Request]
Slave Function Start
Address Code Address Channels Byte Count Data
1 Byte 1 Byte 2 Bytes 2 Bytes 1 Byte n Byte
Byte 02 = Byte 04 = n =m; Byte 07 = High Byte
High Byte | High Byte | (Word number) Byte 08 = Low Byte
1to 247 0x10 n = Channels * 2
Byte 03 = Byte 05 = Bytes Byte m+5 = High Byte
Low Byte Low Byte Byte m+6 = Low Byte
[Response]
Slave Address | Function Code Start Address Channels
1 Byte 1 Byte 2 Bytes 2 Bytes
The same as the Byte 02-03 The same as the Byte 04-05
1to 247 0x10

of the request

of the request

[

m

rror Response]

Slave Address

Function Code

Exception Code

1 Byte 1 Byte 1 Byte
1to 247 0x90 (80+ Function Code) See “Exception Code”
Examples:
Request (Master): 03 10 01 CO 00 02 04 00 OA 00 OA (Hex.)
Slave Function Byte
Address Code Start Address Channels e Data
Byte 00 Byte 01 Byte 02 Byte 03 Byte 04 Byte 05 Byte 06 Byte 07 - 10
03 10 01 co 00 02 04 000A 000A

Module ID = 03, write multiple Holding Registers.
Set the temperature offset of two channels to 10 (1°C) from address 40448 (base 0).

Note: The base address for tM series module is 0 (i.e., base 0) so the start address must be set to the

Modbus registers decrease 1, refer to Appendix C.

Response (Slave):

03 10 01 CO 00 02 (Hex.)

are setto 1 (°C)

Slave Address Function Code Start Address Channels
Byte 00 Byte 01 Byte 02 (H) | Byte 03 (L) | Byte 04 (H) Byte 05 (L)
03 10 01 co 00 02
The temperature offset of the AlO and All of tM-TH8
Module ID =03 | Write Holding Registers
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Appendix E DCON Protocol Commands

All communication with tM modules consists of commands generated by the host and responses
transmitted by the tM modules. Each module has a unique ID number that is used for addressing

purposes and is stored in non-volatile memory.

The ID is 01 by default and can be changed using a user command. All commands to the modules contain
the ID address, meaning that only the addressed module will respond. Except for both the ~** and #**

commands that will be sent to all modules, in these cases, the modules do not reply to the command.

Request Command Format:

Leading Address Command [CHK] CR

Response Format:

Leading Address Response [CHK] CR
Leading Character, like ™, S, #, @, %, !, ?, >.
Address The slave address of a module that can be set by using DCON Utility Pro,

refer to Chapter 3.

Command/Response  Command with parameters or response with data.

CHKSUM 2-character checksum. If the Checksum is disabled, no [CHK] here.
(Reference: Section E.1 %AANNTTCCFF Command)
CR The end-of-command character, character return(ODh)

Calculate Checksum:

1. Sum the ASCII code of all the characters contained in the command in addition to the ‘CR’
terminator.
2. The Checksum is the last 2 digits of the sum value expressed in Hexadecimal format.

For example, if the string of request command is $012(CR)
1. Sum="“S"+“0"+ “1"+ “2” =24h + 30h + 31h + 32h = B7h
2. Checksum = “B7”
3. The request command with the checksum is $012B7(CR)

If the string of response command is !01200600(CR)
1. Sum=“1"+“0"+“1"+“2" +“0" + “0” + “6” + “0” + “0”
=21h + 30h + 31h + 32h + 30h + 30h + 36h + 30h + 30h = 1AAh
2. Checksum = “AA”
3. The response command with the checksum is = 101200600AA(CR)

Note: All characters should be in capital letters.
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Users can test the DCON protocol command by using the
Command Line function of DCON Utility Pro or the Terminal #8 DCON Lty Pro

|1 .’

function of VxComm Utility.

il

DCON Utility Pro

Tool for Terminal Command (==3a]
COM Port  COM1 ~  Protocol DCON M
Baud Rate 9600 - Format N,8,1-None Parity -
Checksum  Disable ~  Address¢ 3 + Y Series -

Timeout 100 * ms Select P

r
Command @03

Response >000F [3E 30 30 30 46 ]

ST T TET SR S R B f>0[}0F 1; [ 46 ms]==>0K B
GET_MODULE_FIRM
GET_MODULE_CONI
GET_MODULE_PRO|
SET_MODULE_CONF
READ DO
QUTPUT_DO
OUTPUT_CHO DO_I
QUTPUT_CH1_DO_I
QUTPUT_CH2_DO_I 1l
QUTPUT_CH3_DO_I Ll §
READ_DI
READ_DI_HIGH_LAT ~ Clear ] [ Save to \logger_report\ ]

VxComm Utility

£ VxComm Utili Sep.06, 2017] - |Canliny mienEaing =N Hoh (=
File Server rt | Tools

COM Port | TCPHIP Port

Restart Driver
-—r/ _ COM Port © [com1 - Data Bits -
4 Terminal \4
grver Baudrate : EE0E - Parity Bit :
V)(Qﬁm'.!l Modbus RTU Master )
Modbus TCP Master

Driver Options

& Add Servi

& @B Y

B con1,9600 - Terminal W2.13.07 [Aug 24, 2017] [ = Ee
Send  $012
(Hex) 24303132 Interval s} O
Received: 20 Max display lines 2000

21 30 31 34 30 30 36 30 30 0D - .
21 30 31 34 30 30 36 30 30 0D 101400600. Clear Recevied

Displa

C @ HexfText D
0 Hex
O Text
O Mone

(@) ]

Status: OK
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E.1 General Commands

Command Response Description
SAA2 IAATTCCFF Read the configuration of a module
%AANNTTCCFF 1AA Set the communication parameters of a module
SAASCi IAACiRrr Read the type code for an Al channel
SAA7CiRrr 1AA Set the type code for an Al channel
SAA9N IAATS Read the type code and slew rate for an AO channel
SAAINTS 1AA Set the type code and slew rate for an AO channel
SAA5 1AAS Read the reset status of a module
SAAF IAA(Data) Read the firmware version of a module
SAAM IAA(Data) Read the name of a module
SAAP IAASC Read the communication protocol of a module
SAAPN IAA Set the communication protocol of a module

AAI IAAS Read the INIT terminal status of a module
~AARD IAAVV Read the response delay time value of a module
~AARDVV 1AA Set the response delay time value of a module

Only available for tM-TH8

~AAl

IAA

The Soft Init command

~AATnn

IAA

Set the Soft Init timeout

E.2 1/0 Commands

Command Response Description
2AAG AAVV F’I?P?: ftc:]r?nsz:? E)lfr:s;{\[;:e/gloocc?:tgnfa:i\ be queried in this section)
SAASVV IAA Set the status of Al channels
#E* No Response Notify all modules to synchronously access the DIO status
AA4 IS(Data) Read the synchronous sampling DIO status
@AA >(Data) Read the status of DI/DO channels
@AADI IAAQOOII Read the status of DI/DO channels (for Multi-function module)
@AA(Data) > Set the status of DO channels
@AADODD IAA Set the status of DO channels (for Multi-function module)
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Command Response Description
#AAO00(Data) > Set the status of DO channels (DOO to DO7)
#AAOA(Data) > Set the status of DO channels (DOO to DO7)
#AAOB(Data) > Set the status of DO channels (DO8 to DO15)
#AA1cDD > Set the status of a DO channel (DOO to DO7)
#AAAcDD > Set the status of a DO channel (DOO to DO7)
#AABcDD > Set the status of a DO channel (DO8 to DO15)
HAA >(Data) Read data from all Al channels
HAAN >(Data) Read data from an Al channel

AAA >(Data) Read hexadecimal data from all Al channels
SAASN IAA(Data) Read data from an AO channel
SAA6N IAA(Data) Read the last written data from an AO channel
#AAN(Data) > Set the value of an AO channel

E.3 Host Watchdog, Power-on Value, and Safe Value Commands

Command Response Description

jadalel No Response Notify all modules that the Host works normally

~AAQ IAASS Read the host watchdog status of a module

~AA1 1AA Reset the host watchdog status of a module

~AA2 IAAETT Read the host watchdog timeout value of a module
~AA3EVV 1AA Set the host watchdog and a timeout value

~AA4V IAA(data) Read the Power-on value or Safe value of the DO module
~AA5V IAA Set the DO value as the Power-on value or Safe value
~AA4 IAAPPSS Read the Power-on value or Safe value (Multi-function-DO)
~AA5PPSS IAA Set the Power-on value or Safe value (Multi-function-DO)
SAA7N 1AA Read the Power-on value of the AO module

SAA4AN IAA Set the AO value as the Power-on value

~AA4N IAA(data) Read the Safe Value of the AO module

~AA5SN IAA Set the AO value as the Safe Value
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E.4 DIl Latched and Counter Commands

Command Response Description

SAALS IAA(data) Read the latched status of DI channels
AAC IAA Clear the latched status of DI channels

H#AAN IAA(data) Read a counter value of the DI channel

SAACN 1AA Clear a counter value of the DI channel

For Multi-function Modules

@AARECi IAA(data) Read a counter value of the DI channel for tM-AD4P2C2
@AACECi IAA Clear a counter value of the DI channel for tM-AD4P2C2
@AARECN IAA(data) Read a counter value of the DI channel for tM-DA1P1R1
@AACECN IAA Clear a counter value of the DI channel for tM-DA1P1R1

E.5 Alarm Commands

Note: The following commands only available for tM-AD4P2C2.

Command Response Description

@AAEATCi IAA Enable the alarm function for the Al channel
@AADACI IAA Disable the alarm function for the Al channel
@AARACI 1AAS Read the setting of alarm type

@AARAQ IAAHHLL Read the status of high/low alarm

@AARHCiI IAA(data) Read the value of high alarm limit

@AARLCi IAA(data) Read the value of low alarm limit
@AAHI(data)Ci IAA Set the value of high alarm limit
@AALO(data)Ci IAA Set the value of low alarm limit

@AACHCiI 1AA Clear the status of the high latched alarm
@AACLCi IAA Clear the status of the low latched alarm
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E.6 Module Calibration Commands

Command Response Description
Enable/Disable the calibration
~AAEV IAA
- (For analog input modules and tM-AD4P2C2)
Perform zero calibration (V, A)
AAl IAA ’
2AAL (For analog input modules and tM-AD4P2C2)
Perform zero calibration
AA1Ci IAA
SAALCI (For tM-AD2)
Perform span calibration (V, Q)
!
SAAQ HAA (For tM-AD5/AD8/TH8/AD4P2C2)
. Perform span calibration (A)
!
AADC AA (For tM-AD2/AD5C/ADSC/AD4P2C2)
Only for the tM-DA1P1R1
SAAON IAA Perform zero calibration
SAAIN IAA Perform span calibration
SAA3ZNVV IAA Adjust AO value for calibration

Only for the tM-TH8

SAAS1 IAA

Reload the default calibration parameters

E.7 User-defined Type Commands (for Thermistor)

Note: The following commands only support the tM-THS.

Command Response Description

@AAA3Ci IAA(data) Read the temperature offset of a channel

@AAA2CiToo 1AA Set the temperature offset of a channel

@AAA7Ci IAA(data) Read the resistance offset of a channel

@AAAG6CIRrr IAA Set the resistance offset of a channel

~AAD IAAT Read the temperature scale (°C/°F)

~AADT IAA Set the temperature scale (°C/°F)

@AAGXTtt IAA(data) Read the Steinhart-Hart coefficient of a user-defined type
@AASXTttC(data) IAA Set the Steinhart-Hart coefficient of a user-defined type
@AARTTHR(Data) IAA(data) Read the scaling temperature based on input resistance of a

user-defined type
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SAA2 Read the configuration of a module

Syntax:
$AA2[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)

2 Command to read module settings

Response:
Valid Command: 'AATTCCFF [CHKSUM] (CR)
Invalid Command: ?AA [CHKSUM] (CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

TT Read the type code, refer to Appendix B.
Note: The Type Code for each channel of tM-AD2, tM-TH8, tM-DA1P1R1, and tM-AD4P2C2
modules must be set individually so the return value of the TT is “00”. For DIO modules, the

return value is fixed to “40”.

CC The Parity and Baud Rate settings.
FF  The Checksum, Sample Mode, and Analog Format settings for analog modules.
The Checksum and Counter Update Direction settings for digital modules.
Note: There will be no response when the command syntax is incorrect, or a communication

error occurs, or the specified address is not correct.

Examples:
Command: $012 Read the configuration of module 01
Module 01 settings:
Response: 101400600 Parity= N,8,1-no parity, Baud Rate=9600,

Checksum=Disable, Sample Mode=Normal, Analog Format=Engineering.

Command: $022 Read the configuration of module 02
Module 02 settings:
Response: 102000602 Parity= N,8,1-no parity, Baud Rate=9600,

Checksum=Disable, Analog Format= 2’s Complement

Related Commands: %AANNTTCCFF
Related Sections: 3.2 Configuration Page - Configuration
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%AANNTTCCFF Set the communication parameters of a module

Note: The settings for parity, baud Rate, and checksum must be = O @
configured in INIT mode. And then, adjust the switch to Run Il Init  Power-on
position and reboot to apply the settings. . TE

Run

Syntax:
%AANNTTCCFF[CHKSUM](CR)

%
AA
NN
T

CcC

Delimiter Character

The address of the module (Hex., 00 to FF)

Set an address to the module (Hex., 00 to FF)

The type code setting, refer to Appendix B Type Codes and Ranges

Note: Using the SAA7CiRrr command to set the type code for each channel when the model is
tM-AD2, tM-THS, or tM-AD4P2C2. Using the SAAINTS command when the model is
tM-DA1P1R1. And, set "TT” as “00”. When using DIO modules, set "TT” as “40”.

Set a parity and baud rate

(*), it stands for items that need to be configured in Init mode.

Bit 7 6 5 4 3 2 1 0
[CC] Parity Baud Rate
Parity 0 1 2 3
(* Init) N,8,1-no parity N,8,2-no parity E,8,1-even parity 0,8,1-odd parity
Baud Rate 3 4 5 6 7 8 9 A
(* Init) 1200 2400 4800 9600 19200 38400 57600 115200

FF

For using Analog module:

Set the Checksum, Sample Mode, and Analog Format.

Bit 7 6 5 4 3 2 1 0
[FF] R C M (Reserved, 0) F
Checksum 0: Disable
(* Init) 1: Enable
0: Normal Mode (14 bits)
Sample Mode )
1: Fast Mode (12 bits)
0: Engineering 2: 2's Complement
Analog Format
1: Percent (% of FSR) 3: Ohms

Note: When using tM-TH8 or tM-DA1P1R1, set the reserved bit 5 as 0.
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For using the Digital module: Set the Counter Update Direction and Checksum.

Bit 7 6 5 4 3 2 1 0
[FF] CuU CS (Reserved, 0) CcD
0: Update the counter when there is a falling-edge signal
Counter Update ] o )
1: Update the counter when there is a rising-edge signal
Checksum 0: Disable
(* Init) 1: Enable
tM-P4C4: 1 (read-only)
Code :
By default, the code is "0" and can be changed for other modules.

Response:
Valid Command: !AA [CHKSUM] (CR)
Invalid Command: ?AA [CHKSUM] (CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command If the Baud Rate or Checksum setting is not
configured in Init mode, the module will return an invalid command.
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
c d Set the address of the digital module ‘01’ to ‘02’, the parity to ‘N,8,1-no parity’,
ommand:
%0102400600 the baud rate to ‘9600’, the checksum to ‘Disable’, the sample mode to
0 - ‘Normal’ and the analog format to ‘Engineering’
Response: 102 Module 02 respond the command is valid
Command:
Set the baud rate of module 01 as 115200 bps
%0101000A00
Response: ?01 The command is invalid because it is not set in Init mode
Command:
In Init mode, set the baud rate of module 01 as 115200 bps
%0101000A00
Response: 101 Module 01 respond the command is valid

Related Commands: SAA2, SAA7CiRrr, SAAINTS
Related Sections: 3.2 Configuration Page - Configuration
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SAA8Ci  Read the type code for an Al channel

Note: The command only available for tM-AD2, tM-THS8, and tM-AD4P2C2 modules.

Syntax:
SAAS8Ci[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)
8 Command to read the type code of an analog input channel
Ci i, the channel to be read (0 to 7)

Response:
Valid Command:  !AACiRrr[CHKSUM] (CR)
Invalid Command: ?AA [CHKSUM] (CR)

! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
Ci i, the channelto beread (0to 7)

Rrr rr, the type code of the specified channel

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $018C0 Read the type code for channel 0 of module 01, e.g., tM-AD2

Response: !01COROS8 The type code of channel O is ‘08’,i.e., 0to 10V

Command: $028C3 Read the type code for channel 3 of module 02, e.g., tM-AD4P2C2
Response: 102C3ROD The type code of channel 3 is ‘OD’, i.e., -20 to +20 mA

Command: 038C5 Read the type code for channel 5 of module 03, e.g.,tM-TH8

The type code of channel 5 is ‘6C’,

.
Response: 103C5R6C i.e.. YSI H Mix 30000 @ 25°C -10°C to 200°C

Related Commands:
SAA7CiRrr, %AANNTTCCFF

Related Sections:
3.3.1 Configuration Page (tM-AD2), 3.3.3 Configuration Page (tM-TH8),
3.4.3 Configuration Page (tM-AD4P2C2)
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SAA7CiRrr Set the type code for an Al channel

Note: The command only available for tM-AD2, tM-THS8, and tM-AD4P2C2 modules. All channels of the
modules can be configured individually.

Syntax:
SAA7CiRrr[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)
7 Command to set the type code of an analog input
Ci i, the channel to be set (0 to 7)
Rrr rr, the type code of the channel

Response:

Valid Command: !AA [CHKSUM] (CR)

Invalid Command: ?AA [CHKSUM] (CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Set the type code of channel 0 of module 01 (e.g., tM-AD2) as

Command: $S017COR08 ]
‘08’ (i.e.,0to 10 V)

Response 01 The command is valid

Set the type code of channel 3 of module 02 (e.g., tM-AD4P2C2) as

Command: $027C3R0OD )
‘0D’ (i.e., -20 to +20 mA)

Response: 102 The command is valid

Set the type code of channel 5 of module 03 (e.g., tM-TH8) as

Command: $037C5R6C . '
‘6C’ (i.e., YSI H Mix 30000 @ 25°C -10°C to 200°C)

Response: 103 The command is valid

Command: $037C1R30 Set the type code of channel 1 of module 03 (e.g., tM-TH8) as ‘30’

Response: ?03 The command is invalid

Related Commands: SAAS8Ci, %’AANNTTCCFF
Related Sections: 3.3.1 Configuration Page (tM-AD2), 3.3.3 Configuration Page (tM-TH8),
3.4.3 Configuration Page (tM-AD4P2C2)
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SAA9N Read the type code and slew rate for an AO channel

Note: The command is available for tM-DA1P1R1.

Syntax:
SAAIN[CHKSUM](CR)
~ Delimiter Character
AA The address of the module (Hex., 00 to FF)
9 Command to read the settings of an analog output channel
The channel to be read. It is ‘0’ for the tM-DA1P1R1 module.
Response:

Valid Command:  'AATS[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
T The type code of an analog output channel
Refer to Appendix B.7 Data Ranges for tM-DA1P1R1
S The slew rate of an analog output channel

Refer to Appendix A.4 Slew Rate Control

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $0190 Read the settings for analog output channel 0 of module 01
Response: 10110 The type codeis ‘1’ (i.e., 4 to 20 mA); The slew rate is ‘0’ (i.e., Immediate)

Related Commands:

SAAINTS

Related Sections:

3.4.2 Configuration Page - AO,

Appendix A.4 Slew Rate Control,

Appendix B.7 Data Ranges for tM-DA1P1R1
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SAAINTS Set the type code and slew rate for an AO channel

Note: The command is available for tM-DA1P1R1.

Syntax:
SAAINTS[CHKSUM](CR)
~ Delimiter Character
AA The address of the module (Hex., 00 to FF)
9 Command to configure an analog output channel
The channel to be set. It is ‘0’ for tM-DA1P1R1
T The type code of an analog output channel
Refer to Appendix B.7 Data Ranges for tM-DA1P1R1
S The slew rate of an analog output channel
Refer to Appendix A.4 Slew Rate Control
Response:

Valid Command: 'AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: 5019021 set the slew rate as ‘1’ (i.e., 0.625 V/sec)

Response: 101 The command is valid

Related Commands:

SAA9N

Related Sections:

3.4.2 Configuration Page - AO,

Appendix A.4 Slew Rate Control,

Appendix B.7 Data Ranges for tM-DA1P1R1

tM Series User Manual v1.1

Set the type code of analog output channel 0 as ‘2’ (i.e., 0 to 10 V) and

P157



SAA5 Read the reset status of a module

Syntax:
$AA5[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)

5 Command to read the reset status of a module

Response:

Valid Command: !'AAS [CHKSUM] (CR)

Invalid Command: ?AA [CHKSUM] (CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

S Used to check if the module is ever rebooted

The first time to execute the command after the module is powered on, it will return a value ‘1’.
Afterward, executing the command will get a value '0". If you get a value "1" again which means
the module has been rebooted.

1: The module has been rebooted (or just turned on).

0: The module is never rebooted after it is powered on.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $015 Read the reset status of module 01
Response: !011 Module 01 has been rebooted (or just turned on)
Command: $015 Read the reset status of module 01
Response: !010 Module 01 is never rebooted after it is powered on
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SAAF Read the firmware version of a module

Syntax:
SAAF[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)
F Command to read the firmware version
Response:

Valid Command: !'AA(Data)[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) A string to represent the firmware version

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: SO1F Read the firmware version of module 01

Response: !01A2.0 The version is “A2.0”
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SAAM Read the name of a module

Syntax:
SAAM[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)
M Command to read the module name
Response:

Valid Command: !AA(Name)[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)

! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Name) A string to represent the module name

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: S03M Read the name of module 03
Response: !03tTHS8 The module name is "tM-TH8"
Command: $02M Read the name of module 02
Response: !02tAD4P2C2 The module name is "tM-AD4P2C2"

Note: It is recommended NOT to change the name of tM series module.
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SAAP Read the communication protocol of a module

Syntax:
$AAP[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
P Command to read the communication protocol

Response:
Valid Command: !'AASC[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
S The protocol supported by the module

0: Only DCON protocol is supported

1: Both the DCON and Modbus RTU protocols are supported

3: All of the DCON and Modbus RTU/ASCII protocols are supported
C The Protocol setting of the module that is saved in EEPROM

0: the protocol setin EEPROM is DCON

1: the protocol set in EEPROM is Modbus RTU

3: the protocol set in the EEPROM is Modbus ASCII

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $01P Read the Protocol setting of module 01

Module 01 supports both the DCON and Modbus RTU/ASCII protocol and

<
Response: 10130 the Protocol setting is DCON

Read the Protocol setting of the module in Init mode, that is the address is

Command: 500P 00 and the protocol is DCON by default

The address of the module is 02, it supports both the DCON and Modbus
RTU/ASCII protocols and the protocol set in the EEPROM is Modbus ASCII

Response: 10233
Note that the module settings are saved in EEPROM, , the user needs to set

the switch to Run and reboot to apply the settings.

Related Commands: SAAPN

Related Sections: 3.2 Configuration Page - Configuration
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SAAPN Set the communication protocol of a module

Note: The command MUST be used in Init mode. — D ®
Init Power-on

Syntax: [} TE
$AAPN[CHKSUM](CR) {)

S Delimiter Character Run
AA  The address of the module (Hex., 00 to FF)
P Command to set the communication protocol

0: DCON protocol
1: Modbus RTU protocol
3: Modbus ASCII protocol

Response:

Valid Command: !AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error
occurs, or the specified address is not correct.
Note: After setting Protocol in Init mode (i.e., AA = 00, Protocol = DCON), the settings will be saved in

EEPROM, and it will become effective after rebooting in Run mode.

Examples:
Command: $00P1 Set the communication protocol of module to Modbus RTU in Init mode
Response: ?01 The command is invalid because it is not set in Init mode
Command: SO0P1 Set the communication protocol of module to Modbus RTU in Init mode
Response: 102 The command is invalid for Module 02

Read the Protocol setting of the module in Init mode, that is the address is

Command: 500P 00 and the protocol is DCON by default

The address of the module is 02, it supports both the DCON and Modbus

RTU/ASCII protocols and the protocol set in the EEPROM is Modbus RTU
Response: 10231

Note that the module settings are saved in an EEPROM, the user needs to

set the switch to Run and reboot to apply the settings.

Related Commands: SAAP
Related Sections: 3.2 Configuration Page - Configuration
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SAAl Read the INIT terminal status of a module

Syntax:

SAAI[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
| Command to read the module INIT status

Response:
Valid Command: !AAS[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
S The Init status of the module
0: The current position of the DIP switch is “Init”

1: The current position of the DIP switch is “Run”

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $01I Read the Init status of module 01
Response: 1010 The DIP switch on the right side of the module is in the “Init” position
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~AARD Read the response delay time value of a module

Syntax:
~AARD[CHKSUM)](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
RD Command to read the response delay time value

Response:
Valid Command: !'AAVV[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
vV Two hexadecimal digits to represent the response delay time value in milli-second, for example,
01 denotes 1ms and 1E denotes 30ms. The max allowable value is 30 (1Eh)

Note: There will be no response when the command syntax is incorrect, or a communication error
occurs, or the specified address is not correct.

Examples:
Command: ~01RD Read the response delay time value of module 01
Response: 10102 The module returns 02, which means the response delay time value is 2ms

Related Commands:
~AARDVV

Related Sections:
3.2.2 to 3.2.4 Configure Al Items
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~AARDVV Set the response delay time value of a module

Syntax:
~AARDVV[CHKSUM](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
RD Command to set the response delay time value
vV Using two hexadecimal digits to represent the response delay time value in milli-second, for
example, 01 denotes 1ms and 1E denotes 30ms. The max allowable value is 30 (1Eh)

Response:

Valid Command: !AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error
occurs, or the specified address is not correct.

Examples:
Command: ~01RD06 Set the response delay time value of module 01 to 6 ms
Response: 101 A valid response returned by the module
Command: ~01RD Read the response delay time value of module 01
Response: !0106 The module returns 06, which means the response delay time value is 6ms

Related Commands:
~AARD

Related Sections:
3.2.2 to 3.2.4 Configure Al Items
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~AAl The Soft INIT command

Description: — D
Normally, the Parity, Baud Rate, and Checksum setting of the module e Init
must be set in INIT mode. Alternatively, users can also configure them jzw- T|E|
by using the software INIT command. {)

Run

Note: The command is available for tM-THS.
Make sure that the timeout has been set (~AATnn) before using this command.

Syntax:

~AAI[CHKSUM](CR)
~ Delimiter Character
AA The address of the module (Hex., 00 to FF)
| Command to set Soft Init

Response:

Valid Command: !AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

@

Power-on

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~01T10 Set the Soft INIT timeout of module 01 to 16 seconds
Response: 01 A valid response returned by the module
Command: ~01l Set the status of module 01 to Soft INIT
Response: 101 A valid response returned by the module
Command: Set Module 01 as follows: Parity = N,8,1-no parity, Baud Rate = 19200,
%0101000700 Checksum =0, and Analog Format = Engineering
Response: 01 A valid response returned by the module

Related Commands: ~AAThn, %AANNTTCCFF

Related Sections: 2.5 Operating Switch and Parameters
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~AATnn Set the Soft Init timeout

Note: The command is available for tM-THS8.

Syntax:
~AATnn[CHKSUM](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
T Command to set the soft INIT timeout
nn Using two hexadecimal digits to represent the timeout value in seconds. The maximum timeout

value is 60 seconds.

Note: After sending the Soft INIT command (i.e., ~ AAl), the %AANNTTCCFF command must be set
before the Soft INIT timeout (i.e., the value =0), or the change of Parity, Baud Rate, and
Checksum settings will be invalid. After rebooting, the Soft INIT timeout is 0.

Response:

Valid Command: !'AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~01T10 Set the Soft INIT timeout of module 01 to 16 seconds
Response: 101 A valid response returned by the module
Command: ~01l Set the status of module 01 to Soft INIT
Response: 01 A valid response returned by the module
Set Module 01 as follows: Parity = N,8,1-no parity, Baud Rate = 19200,
Command: Checksum =0, and Analog Format = Engineering
%0101000700 Note: After completing the settings, it is recommended to set the Init
timeout to 0 to disable the Soft INIT
Response: 01 A valid response returned by the module

Related Commands: ~AAl, %AANNTTCCFF

Related Sections: 2.5 Operating Switch and Parameters
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SAA6 Read the status of Al/DI/DO channels

Description:

® The command is used to read the enabled/disabled status of each channel. It is available for analog
input and tM-AD4P2C2 modules.

® The command is used to read the ON/OFF status of each channel. It is available for digital input/
output and tM-DA1P1R1 modules.

Syntax:

SAA6[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)
6 Command to read the channel status

Response:
Valid Command: [For Al modules] AAVV[CHKSUM](CR)
[For DIO module] !(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
vV [For Al modules] Using two-digit hexadecimal value, where bit 0 corresponds to channel 0,

bit 1 corresponds to channel 1, etc. When the bit is 1, which means the

channel is enabled, and 0 denotes that the channel is disabled.
(Data) [For DIO modules] Using four-digit hexadecimal value followed by 00.

DIO Data Format Table:
1) The SAA4, SAA6, and SAALS command: [the First Data] [The Second Data]00

2) The @AA command: [the First Data] [The Second Data]

Module Name DIO The First Data The Second Data
tM-DA1P1R1 1 DO ; 1Dl DOO 00to 01 DIO 00 to 01
tM-P3R3

3DO ; 3Dl DOOtoDO2  00to 07 DIO to DI2 00 to 07
tM-P3POR3
tM-P4C4

4 DO ; 4Dl DOO0 to DO3 00 to OF DIO to DI3 00 to OF
tM-P4A4
tM-R5 5DO D00 to DO4 00 to 1F
tM-C8 8 DO DOOtoDO7 00toFF 00
tM-P8 8 DI DIO to DI7 00 to FF
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Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
[For Al and tM-AD4P2C2 modules]
Command: $016 Read the enabled/disabled status of the Al module 01 (e.g., tM-ADS8)
AlO to Al5 are enabled; Al6 and Al7 are disabled
Response: 1013F Al7 Al6 Al5 Ald Al3 Al2 All AlO
0 0 1 1 1 1 1 1
3 F
Command: $026 Read the enabled/disabled status of the Al module 02 (e.g., tM-AD4P2C2)
All and Al3 are enabled ; AIO and Al2 are disabled
Response: 1020A Al3 Al2 All AlO
T 1 0 1 0
0A

[For DIO and tM-DA1P1R1 modules]

Command: $016 Read the ON/OFF status of the DIO module 01 (e.g., tM-DA1P1R1)
DOO0 and DIO are ON.
Response: 1010100 DOO DIO
1 1
Command: $026 Read the ON/OFF status of the DIO module 02 (e.g., tM-C8)
D00, DO2, DO4, and DO6 are ON ; DO1, DO3, DO5, and DO7 are OFF
Response: !D50000 DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO
1 1 0 1 0 1 0 1
D 5

Related Commands: @AA, SAA5VV

Related Sections:

3.3 Configuration Page — Al

3.4.3 Configuration Page — Al/DO Alarm
3.4.4 Configuration Page — DO

3.4.6 Configuration Page - DI
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SAA5VV Set the status of Al channels

Description:
Specify the channel (s) to be enabled

Note: The command is available for Al and tM-AD4P2C2 modules. It is recommended that only the
channels to be used are enabled.

Syntax:
SAA5VV[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
5 Command to set the channels to enabled/disabled
\AY Using two-digit hexadecimal value, where bit O corresponds to channel 0, bit 1 corresponds to
channel 1, etc. When the bit is 1, which means the channel is enabled, and 0 denotes that the
channel is disabled.

Response:

Valid Command: !AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Enable Al1, AI3 and Al4 channels of module 01 (e.g., tM-AD5)

Command: $S0151A Al4 Al3 Al2 All AlO

1 1 0 1 0
Response: 101 The command is valid
Command: $016 Read the enabled/disabled status of module 01
Response: !1011A Al1, A3, and Al4 are enabled

Related Commands: SAA6
Related Sections: 3.3 Configuration Page - Al, 3.4.3 Configuration Page — Al/DO Alarm
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#**  Notify all modules to synchronously access the DIO status

Description:
All DIO modules with the same communication settings on one RS-485 bus will receive this command
and record the current DIO status.

Note: 1.The command is available for DIO and Multi-function (tM-DA1P1R1, tM-AD4P2C2) modules.
2. Test it with the SAA4 command by using VxComm Utility.

Syntax:
#**[CHKSUM](CR)
# Delimiter Character

*k Synchronized sampling command

Response:
No response.

Examples:
Command: #** Notify all modules to synchronously read and store the DIO data
Response: No response.
Command: $014 Read the synchronized data of module 01 (e.g., tM-P8).
DI7 DI6 DI5 DI4 DI3 DI2 DI1 DIO
<
Response: !1C30000 1 1 0 0 0 0 1 1
Command: $024 Read the synchronized data of module 01 (e.g., tM-AD4P2C2)
DO1 DOO DI1 DIO
.
Response: 11020000 1 0 0 0
Command: $024 Read the synchronized data of module 01 (e.g., tM-AD4P2C2)

0, means that it is not the first time to read the synchronized data.

R : 1002
esponse 020000 Users can execute the #** command to get the latest synchronized data.

Related Commands: SAA4
Related Sections: SAA6 Command — DIO Data Format Table
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SAA4 Read the synchronous sampling DIO status

Note: 1.The command supports DIO and Multi-function (i.e., tM-DA1P1R1, tM-AD4P2C2) modules.
2. Test it with the #** command by using VxComm Utility.

Syntax:

SAA4[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
4 Command to read the synchronized data

Response:
Valid Command: IS(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)

! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
S The status of the synchronized data

1: The first time to read data after sampling
0: Not the first time to read data, that is not the latest data.

Also, execute the #** command to synchronously record the current data.

Examples:
Command: #** Notify all modules to synchronously read and store the DIO data
Response: No response.
Command: $014 Read the synchronized data of module 01 (e.g., tM-P8)
DI7 DI6 DI5 DI4 DI3 DI2 DI1 DIO
.
Response: !1C30000 1 1 0 0 0 0 1 1

COM1,9600 - Terminal V2.13.07 [Aug.24, 2017]

[Send $014 ] IR (0=0D) m

(Hex) 24303134 Interval (ms)
Received. 18 Ma display lines 2000

21 31 43 33 30 30 30 30 0D 21 20 43 33 30 20 20 11230000, 10C3000 A e e
a0 0D n. Clear Recevied

Disnla
VxComm Utility - Terminal

Related Commands: #**
Related Sections: = SAA6 Command — DIO Data Format Table
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@AA Read the status of DI/DO channels

Description:
Read the ON/OFF status of each channel.

Note: The command supports DIO and Multi-function (i.e., tM-DA1P1R1, tM-AD4P2C2) modules.

Syntax:
@AA[CHKSUM](CR)
@ Delimiter Character

AA The address of the module (Hex., 00 to FF)

Response:
Valid Command:  >(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
> Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) Using four-digit hexadecimal to represent the DIO status

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Command: @01 Read the DIO status of module 01 (e.g., tM-DA1P1R1)

DOO0 and DIO are ON

Response: >0101 DOO DIO
1 1
Command: @02 Read the DIO status of module 02 (e.g., tM-AD4P2C2)

DO1, DIO, and DI1 are ON ; DOO is OFF

Response: >0203 DO1 | DOO DI1 DIO
1 0 1 1
Command: @03 Read the DIO status of module 03 (e.g., tM-P3R3)

DO1, DIO, and DI2 are ON ; DOO and DO2 are OFF

Response: >0207 D02 DO1 DOO DI2 DI1 DIO
0 1 0 1 1 1
02 07

Related Commands: SAA6
Related Sections: 3.4.4 Configuration Page - DO, 3.4.6 Configuration Page - DI

tM Series User Manual v1.1 P173



@AADI Read the status of DI/DO channels (for Multi-function module)

Description:
Read the DI and DO status of a module

Note: The command is available for tM-DA1P1R1 and tM-AD4P2C2 modules.

Syntax:
@AADI[CHKSUM](CR)

@ Delimiter Character

AA The address of the module (Hex., 00 to FF)

DI Command to read the digital input and digital output status
Response:

Valid Command: IAAOOOII[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
00 Using two-digit hexadecimal value to represent the DO status

Il Using two-digit hexadecimal value to represent the DI status
Bit O corresponds to DIO (or DOOQ), Bit 1 corresponds to DI1 (or DO1), etc.
When the bit is 1, indicates the DI/DO status is ON;
When the bit is 0, indicates the DI/DO status is OFF.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Command: @01DI Read the DIO status of module 01 (e.g., tM-DA1P1R1)
DOO0 and DIO are ON
Response: 10100101 DOO0 DIO
1 1
Command: @02DI Read the DIO status of module 02 (e.g., tM-AD4P2C2)
DO1, DIO, and DI1 are ON; DOO is OFF
Response: 10200203 DO1 DOO DI1 DIO
1 0 1 1

Related Commands: @AADODD
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@AA(Data) Set the status of DO channels

Note: The command is available for DO and Multi-function (i.e., tM-DA1P1R1, tM-AD4P2C2) modules.

Syntax:
@AA(Data)[CHKSUM](CR)
@ Delimiter Character

AA The address of the module (Hex., 00 to FF)
(Data) Data to be written to the DO channel
For DIO modules (e.g., tM-P4C4), using one-digit hexadecimal value to represent the DO status
For DO module (e.g., tM-C8), using two-digit hexadecimal value to represent the DO status
Bit O corresponds to DIO (or DOOQ), Bit 1 corresponds to DI1 (or DO1), etc.
When the bit is 1, indicates the DO status is ON;
When the bit is 0, indicates the DO status is OFF.

Response:
Valid Command: >[CHKSUM](CR)
Invalid Command:  ?[CHKSUM](CR)
Ignored Command: ![CHKSUM](CR)

> Delimiter character for a valid command

? Delimiter character for an invalid command

! Delimiter character for an ignored command

When a host watchdog timeout occurs, the module will set all outputs to a Safe Value.

In this case, the data received from DO channels will be ignored.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

For module 01 (e.g., tM-P4C4), set DOO, DO1, and DO2 to ON, and

Command: @017 DO3 to OFF.
DO3 DO2 DO1 DOO
0 1 1 1
Response: > The command is valid

For module 03 (e.g., tM-C8), set DOO, DO1, and DO2 to ON, and other

channels to OFF.

DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO
0 0 0 0 0 1 1 1

Command: @0307

Response: > The command is valid

Related Commands: @AA
Related Sections: 3.4.4 Configuration Page - DO
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@AADODD  Set the status of DO channels (for Multi-function module)

Description:
Set the DO status of a module

Note: The command is available for tM-DA1P1R1 and tM-AD4P2C2 modules.

Syntax:
@AADODD[CHKSUM](CR)
@ Delimiter Character

AA The address of the module (Hex., 00 to FF)

DO Command to set the DO status

DD Using two-digit hexadecimal value,
bit 0 corresponds to DOO, and bit 1 corresponds to DO1, etc.
When the bit is 1, indicates the DO status is ON;
When the bit is 0, indicates the DO status is OFF.

Response:

Valid Command: IAA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

For module 02 (e.g., tM-DA1P1R1), set DOO to ON.

Command: @01D001 DOO
1
Response: 101 The command is valid

For module 02 (e.g., tM-AD4P2C2), set DOO and DO1 to ON.

Command: @02D003 DO1 DOO
1 1
Response: 102 The command is valid

Related Commands: @AADI
Related Sections: 3.4.3 Configuration Page — Al/DO Alarm
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#AA00(

Data) Set the status of DO channels (DOO to DO7)

Note: The command is available for DO modules, and it is the same as the #AA0A(Data) command.

Syntax:

#AA00(Data)[CHKSUM](CR)

#
AA

00
(Data)

Delimiter Character
The address of the module (Hex., 00 to FF)

For more than 8-channel, only the lower channel (i.e., DOO to DO7) can be set.

Using the two-digit hexadecimal value, bit O corresponds to DOO and bit 1 corresponds to DO1,
etc. When the bit is 1, indicates the DO status is ON; When the bit is 0, indicates the DO status
is OFF.

Response:

Valid Com

mand: >[CHKSUM](CR)

Invalid Command:  ?[CHKSUM](CR)
Ignored Command: ![CHKSUM](CR)

>
?

Delimiter character for a valid command

Delimiter character for an invalid command

Delimiter character for an ignored command

When a host watchdog timeout occurs, the module will set all outputs to a Safe Value.

In this case, the data received from DO channels will be ignored.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

For module 01 (e.g., tM-P4A4), set DOO and DO2 to ON, and

Command: DO1, DO3 to OFF.

#010005 DO3 D02 DO1 DOO
0 1 0 1

Response: > The command is valid

For module 03 (e.g., tM-C8), set DOO, DO1, DO4, and DO5 to ON, and

Command: D02, D03, D06, DO7 to OFF.

#030033 DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO
0 0 1 1 0 0 1 1

Response: > The command is valid

Related Commands: #AAOA(Data), #AAOB(data), #AAAcDD, #AABcDD, SAA6, @AA
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#AAOA(Data) Set the status of DO channels (DOO to DO7)

Note: The command is available for DO modules, and it is the same as the #AA00(Data) command.

Syntax:
#AAOA(Data)[CHKSUM](CR)
# Delimiter Character
AA The address of the module (Hex., 00 to FF)
0A For more than 8-channel, only the lower channel (i.e., DOO to DO7) can be set.

(Data) Using two-digit hexadecimal value,
bit 0 corresponds to DOO, and bit 1 corresponds to DO1, etc.
When the bit is 1, indicates the DO status is ON;
When the bit is 0, indicates the DO status is OFF.

Response:
Valid Command: >[CHKSUM](CR)
Invalid Command:  ?[CHKSUM](CR)
Ignored Command: ![CHKSUM](CR)

> Delimiter character for a valid command

? Delimiter character for an invalid command

! Delimiter character for an ignored command

When a host watchdog timeout occurs, the module will set all outputs to a Safe Value.

In this case, the data received from DO channels will be ignored.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

For module 01 (e.g., tM-P3POR3), set DO1, DO2 to ON, and DOO to OFF

Command:
D02 DO1 DOO

#010A06

1 1 0
Response: > The command is valid

For module 03 (e.g., tM-C8), set DOO, DO1, DO4, and DO5 to ON, and

Command: D02, D03, DO6, DO7 to OFF.
#030A33 DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO

0 0 1 1 0 0 1 1
Response: > The command is valid

Related Commands: #AAQ0(Data), #AAOB(data), #AA1cDD, #AAAcDD, #AABcDD, SAA6, @AA
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#AAOB(Data) Set the status of DO channels (DO8 to DO15)

Note: The command is available for DO modules.
tM modules support up to 8 DO channels (0 to 7).

Syntax:
#AAOB(Data)[CHKSUM](CR)
# Delimiter Character
AA The address of the module (Hex., 00 to FF)
0B For more than 8-channel, only the higher channel (i.e., DO8 to DO15) can be set.

(Data) Using two-digit hexadecimal value,
bit 0 corresponds to D08, and bit 1 corresponds to DO9, etc.
When the bit is 1, indicates the DO status is ON;
When the bit is 0, indicates the DO status is OFF.

Response:
Valid Command: >[CHKSUM](CR)
Invalid Command:  ?[CHKSUM](CR)
Ignored Command: ![CHKSUM](CR)

> Delimiter character for a valid command

? Delimiter character for an invalid command

! Delimiter character for an ignored command

When a host watchdog timeout occurs, the module will set all outputs to a Safe Value.

In this case, the data received from DO channels will be ignored

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

For module 02, set DOS8, DO9, DO12, and DO13 to ON, and

Command: D010, D011, DO14, DO15 to OFF

#020B33 DO15 DO14 DO13 | DO12 | DO11 | DO10 DO9 D08
0 0 1 1 0 0 1 1

Response: > The command is valid

Related Commands:
#AAQ0(Data), #AAOA(Data), #AA1cDD, #AAAcCDD, #AABcDD, SAA6, @AA

tM Series User Manual v1.1 P179



#AA1cDD Set the status of a DO channel (DOO to DO7)

Note: The command is available for DO modules, and it is the same as the #AAAcDD command.

Syntax:
#AA1cDD[CHKSUM](CR)
# Delimiter Character
AA The address of the module (Hex., 00 to FF)
1 Command to set a single digital output channel.
For more than 8-channel, only the lower channel (i.e., DOO to DO7) can be set.
c Specify the digital output channel to be set (0 to 7)

DD 00, set the DO channel to OFF
01, set the DO channel to ON

Response:
Valid Command: >[CHKSUM](CR)
Invalid Command:  ?[CHKSUM](CR)
Ignored Command: ![CHKSUM](CR)

> Delimiter character for a valid command

? Delimiter character for an invalid command

! Delimiter character for an ignored command

When a host watchdog timeout occurs, the module will set all outputs to a Safe Value.

In this case, the data received from DO channels will be ignored

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

For module 01, set DO2 to ON.

Command:

DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO
#011201 0 0 0 0 0 1 0 0
Response: > The command is valid

For module 01, set DO4 to ON.

Command:

DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO
#011401 0 0 0 1 0 1 0 0
Response: > The command is valid

Related Commands: #AAQ0(Data), #AAOA(Data), #AAOB(data), #AAAcDD, #AABcDD, SAA6, @AA
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#AAAcCDD Set the status of a DO channel (DOO to DO7)

Note: The command is available for DO modules, and it is the same as the #AA1cDD command.

Syntax:
#AAACDD[CHKSUM](CR)
# Delimiter Character
AA The address of the module (Hex., 00 to FF)
A Command to set a single digital output channel
For more than 8-channel, only the lower channel (i.e., DOO to DO7) can be set
c Specify the digital output channel to be set (0 to 7)

DD 00, set the DO channel to OFF
01, set the DO channel to ON

Response:
Valid Command: >[CHKSUM](CR)
Invalid Command:  ?[CHKSUM](CR)
Ignored Command: ![CHKSUM](CR)

> Delimiter character for a valid command

? Delimiter character for an invalid command

! Delimiter character for an ignored command

When a host watchdog timeout occurs, the module will set all outputs to a Safe Value.

In this case, the data received from DO channels will be ignored

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

For module 01, set DO2 to ON

Command:
DO7 DO6 DO5 DO4 DO3 D02 DO1 DOO
#01A201
0 0 0 0 0 1 0 0
Response > The command is valid
For module 01, set DO4 to ON
Command:
DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO
#01A401
0 0 0 1 0 1 0 0
Response: > The command is valid

Related Commands: #AAQ0(Data), #AAOA(Data), #AAOB(data), #AA1cDD, #AABcDD, SAA6, @AA
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#AABcDD Set the status of a DO channel (DO8 to DO15)

Note: The command is available for DO modules.
tM modules support up to 8 DO channels (0 to 7).

Syntax:
#AAOB(Data)[CHKSUM](CR)
# Delimiter Character
AA The address of the module (Hex., 00 to FF)
B Command to set a single digital output channel
For more than 8-channel, only the higher channel (i.e., DO8 to DO15) can be set
c Specify the digital output channel to be set (8 to 15)

DD 00, set the DO channel to OFF
01, set the DO channel to ON

Response:
Valid Command: >[CHKSUM](CR)
Invalid Command:  ?[CHKSUM](CR)
Ignored Command: ![CHKSUM](CR)

> Delimiter character for a valid command

? Delimiter character for an invalid command

! Delimiter character for an ignored command

When a host watchdog timeout occurs, the module will set all outputs to a Safe Value. In this

case, the data received from DO channels will be ignored

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

For module 02, set DO8, DO9, DO12, and DO13 to ON, and

Command: D010, D011, D014, DO15 to OFF

#020B33 DO15 DO14 | DO13 | DO12 | DO11 | DO10 | DO9 D08
0 0 1 1 0 0 1 1

Response: > The command is valid

Related Commands:
#AAQO(Data), #AAOA(Data), #AAOB(data), #AA1cDD, #AAAcDD, SAA6, @AA
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#AA Read data from all Al channels

Note: The command is available for Al and tM-AD4P2C2 modules.

Syntax:
#AA[CHKSUM](CR)
# Delimiter Character

AA The address of the module (Hex., 00 to FF)

Response:
Valid Command: >(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
> Delimiter character for a valid command
? Delimiter character for an invalid command
(Data) Data from every analog input channels
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error
occurs, or the specified address is not correct.

Examples:
Command: #01 Read data from all Al channels of module 01 (e.g., tM-AD2)

Response: >+00.001+00.007
Data in engineering format: Ch00 = +00.001, Ch01 = +00.007.

Command: #02 Read data from all Al channels of module 02 (e.g., tM-AD4P2C2)

Response: >+07.389+07.389+00.002+00.002
Data in engineering format: Ch00 = +07.389, Ch01 = +07.389, Ch02 = +00.002, Ch03 = +00.002.

Command: #03 Read data from all Al channels of module 03 (e.g., tM-TH8)

Response: >-9999.9-9999.9-9999.9-9999.9-9999.9-9999.9-9999.9-9999.9
Data in engineering format: Ch00 to Ch07 are -9999.9, which is under the range

Related Commands: #AAN, #AAA

Related Sections:

3.3 Configuration Page - Al, 3.4.3 Configuration Page — Al/DO Alarm

tM Series User Manual v1.1 P183



#AAN Read data from an Al channel

Note: The command is available for Al and tM-AD4P2C2 modules.

Syntax:
#AAN[CHKSUM](CR)
# Delimiter Character
AA The address of the module (Hex., 00 to FF)
N The channel to be read, zero-based
Response:

Valid Command: >(Data)[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
> Delimiter character for a valid command
? Delimiter character for an invalid command
(Data) Analog input data of the specified channel
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: #010 Read data from channel O of module 01 (e.g., tM-AD5)

Response: >+06.251 It indicates Ch00 = +06.250

Command: #013 Read data from channel 3 of module 01 (e.g., tM-AD2)
Response: ?02 The command is invalid due to no channel 3
Command: #023 Read data from channel 3 of module 02 (e.g., tM-AD4P2C2)

Response: >+00.002 It indicates Ch03 = +00.002

Related Commands: #AA, #AAA

Related Sections:

3.3 Configuration Page - Al, 3.4.3 Configuration Page — Al/DO Alarm
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SAAA Read hexadecimal data from all Al channels

Note: The command is available for Al and tM-AD4P2C2 modules.

Syntax:
SAAA[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)
A Command to read every analog input
Response:

Valid Command: >(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
> Delimiter character for a valid command
? Delimiter character for an invalid command
(Data) Data from every analog input channel in hex. format
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: S01A Read data from all channels of module 01 (e.g., tM-AD2)
Response: >7FFA7FF7 Ch00 = +09.998, Ch01 = +09.998 (V)
Command: $02A Read data from all channels of module 02 (e.g., tM-AD4P2C2)

Ch0O = +07.389, Ch01 = +07.389,
Ch02 = +00.002, Ch03 = +00.002.

Response: >5E945E9400090008

Related Commands: #AA, #AAN

Related Sections:
3.3 Configuration Page - Al, 3.4.3 Configuration Page — Al/DO Alarm
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SAA8N Read data from an AO channel

Note: The command is available for tM-DA1P1R1.

Syntax:
SAA8SN[CHKSUM](CR)
~ Delimiter Character
AA The address of the module (Hex., 00 to FF)
8 Command to read the AO value
N The channel to be read, O for tM-DA1P1R1

Response:

Valid Command: !AA(Data)[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

(Data) The analog output value

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: #010+04.000 Set the AO value of channel 0 of module 01 to 4.0

Response: > The command is valid

Command: ~0180 Read the AO value of channel 0 of module 01
Response: 101+04.000 Module 01 returns 4.0 (Refer to B.7 Data Ranges for tM-DA1P1R1)

Related Commands:
#AAN(Data), SAA6N

Related Sections:
3.4.2 Configuration Page - AO, Appendix B.7 Data Ranges for tM-DA1P1R1
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SAA6N Read the last written data from an AO channel

Note: The command is available for tM-DA1P1R1.

Syntax:
SAA6N[CHKSUM](CR)

~ Delimiter Character

AA  The address of the module (Hex., 00 to FF)

6 Command to read the last written analog output value
N The channel to be read, O for tM-DA1P1R1

Response:

Valid Command: !AA(Data)[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) The last written analog output value.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: #010+10.000 Set the AO value of channel 0 of module 01 to 10.0

Response: > The command is valid

Command: $0160 Read the last written AO value of channel 1 of module 01

Response: !101+10.000 Module 01 returns 10.0

Related Commands:
#AAN(Data), SAASN

Related Sections:
3.4.2 Configuration Page - AO, Appendix B.7 Data Ranges for tM-DA1P1R1

tM Series User Manual v1.1 P187



#AAN(Data) Set a value of an AO channel

Note: The command is available for tM-DA1P1R1.

Syntax:

#AAN(Data)[CHKSUM](CR)
# Delimiter Character

AA The address of the module (Hex., 00 to FF)
N The analog output channel to be written, 0 for tM-DA1P1R1
(Data) Data to be written to the analog output channel, refer to Appendix B.7

Response:
Valid Command: >[CHKSUM](CR)
Out of Range: ?[CHKSUM](CR)
Ignored Command: ![CHKSUM](CR)
> Delimiter character for a valid command
? Delimiter character indicates that the data is out of range.

If it is over the range, then the output will be set to the maximum value of the range.

If it is under range, then the output will be set to the minimum value of the range.

! Delimiter character for an ignored command

When a host watchdog timeout occurs, the module will set all outputs to a Safe Value.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $0190

Response: 10120

Command: #010+05.000

Response: >

Command: #010+15.000

Response: ?

Read the AO configuration of channel 0 of module 01

It returns: Type Code is 2 and Slew Rate is 0, which means output type
is 0 to 10 V and output changing immediately.

Set the AO value of channel 0 of module 01 to 5.0

The command is valid

Set the AO value of channel 0 of module 01 to 15.0.

The value is out of range, and it will be set to 10 V

Related Commands: SAA9IN, %AANNTTCCFF

Related Sections:  3.4.2 Configuration Page - AO, Appendix B.7 Data Ranges for tM-DA1P1R1
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~**  Notify all modules that the Host works normally

Description:
Informs all modules that the host is OK.

Note: After sending the command, the delay time for the next command sending is 2m:s.

Syntax:

~**[CHKSUM](CR)
~ Delimiter Character
*E Host OK command.

Response:
No response.

Examples:

Command: ~** Send a “Host OK” command to all modules

Response: No response

Related Commands:
~AAQ, ~AA1, ~AA2, ~AA3EVV

Related Sections:
3.4.5 Configuration Page — Host WDT, A.2 Dual Watchdog
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~AAO Read the host watchdog status of a module

Syntax:

~AAO[CHKSUM](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
0 Command to read the host watchdog status

Response:

Valid Command: !AASS[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

SS Using two hexadecimal digits to indicates the status of the host watchdog.

Bit 7: 0, indicates that the host watchdog is disabled.
1, indicates that the host watchdog is enabled.

Bit 2: 0, indicates that a host watchdog timeout has occurred.

1, indicates that no host watchdog has occurred.

Note: The host watchdog status is stored in EEPROM and can only be reset using the ~AA1 command.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~010 Read the host watchdog status of module 01
Response: 10100 Return 00, which means the host watchdog is disabled and no timeout occurs

Command: ~020

Response: 10204

Read the host watchdog status of module 02

Return 04, which means the host watchdog timeout has occurred

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit O

0

0

0

0

0

1

0

Related Commands: ~** ~AAQ, ~AA1, ~AA2, ~AA3EVV

Related Sections: 3.4.5 Configuration Page — Host WDT, A.2 Dual Watchdog
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~AA1l Reset the host watchdog status of a module

Syntax:
~AA1[CHKSUM](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
1 Command to reset the host watchdog timeout status

Response:

Valid Command: !AASS[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~010 Read the host watchdog status of module 01
Response: 10104 Return 04, which means the host watchdog timeout has occurred
Command: ~011 Reset the host watchdog timeout status of module 01
Response: 101 The command is valid
Command: ~010 Read the host watchdog status of module 01

Return 00, which means the host watchdog is disabled and no timeout

Response: 10100
occurs

Related Commands:
~¥* ~AAQ, ~AA2, ~AA3EVV

Related Sections:

3.4.5 Configuration Page — Host WDT, A.2 Dual Watchdog
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~AA2 Read the host watchdog timeout value of a module

Syntax:
~AA2[CHKSUM](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
2 Command to read the host watchdog timeout value

Response:
Valid Command: !'AAEVV[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)

! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
E 0, means that the host watchdog is disabled

1, means that the host watchdog is enabled

vV Using two hexadecimal digits to represent the timeout value in tenths of a second,

for example, 01 denotes 0.1 seconds and FF denotes 25.5 seconds

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: ~012 Read the host watchdog timeout value of module 01

Return 1FF, which means the host watchdog is enabled and the timeout

s
Response:  1011FF value is 25.5 seconds

Related Commands:

~RE, ~AAO, ~AA1L, ~AA3EVV

Related Sections:
3.4.5 Configuration Page — Host WDT, A.2 Dual Watchdog
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~AA3EVV Set the host watchdog and a timeout value

Description:
To enable or disable the host watchdog and set the host watchdog timeout value of a module.

Syntax:
~AA3EVV[CHKSUM](CR)
~ Delimiter Character
AA The address of the module (Hex., 00 to FF)
3 Command to set the host watchdog
0, to disable the host watchdog.
1, to enable the host watchdog.
vV Using two hexadecimal digits to represent the timeout value in tenths of a second,

for example, 01 denotes 0.1 seconds and FF denotes 25.5 seconds.

Response:
Valid Command: 'AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)

! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Enable the host watchdog of module 01 and set the timeout value to 10.0

: ~013164
Command: ~01316 seconds. 64 (16)= 100 (10)

Response: 101 The command is valid

Command: ~012 Read the host watchdog timeout value of module 01.

Return 164, which means the host watchdog is enabled and the timeout

e
Response: 101164 value is 10.0 seconds.

Related Commands:

~RE, ~AAOQ, ~AA1L, ~AA2

Related Sections:

3.4.5 Configuration Page — Host WDT, A.2 Dual Watchdog
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~AA4V Read the Power-on value or Safe value of the DO module

Note: tM-AD4P2C2 needs to use the ~AA4 command.

Syntax:
~AA4V[CHKSUM](CR)
~ Delimiter Character
AA The address of the module (Hex., 00 to FF)
4 Command to read the Power-on value or the Safe value
\" P: Read the Power-on value

S:  Read the Safe Value

Response:
Valid Command: !'AA(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) Using two hexadecimal digits followed by 00 to represent the Power-on value or the Safe value

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~014S Read the Safe value of module 01 (e.g., tM-DA1P1R1)
The Safe Value is 01
Response: 1010100 DOO
ON
Command: ~024P Read the Power-on value of module 02 (e.g., tM-C8)

The Power-on Value is C3
Response: 102C300 DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO
ON ON OFF OFF OFF OFF ON ON

Related Commands: ~AA5V
Related Sections: 3.4.4 Configuration Page - DO, A.2 Dual Watchdog
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~AA5V Set the DO value as the Power-on value or Safe value

Note: tM-AD4P2C2 needs to use the ~AA5PPSS command.

Syntax:
~AA5V[CHKSUM](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
5 Command to set the Power-on value or the Safe value
\" P: Set the Power-on value

S: Set the Safe value

Response:

Valid Command: !AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~015S Set the Safe value of module 01 (e.g., tM-P4A4) to the current DO value
Response: 101 The command is valid
Command: ~014S Read the Safe value of module 01

The Safe Value is OC

Response: !010C00 DO3 D02 DO1 DOO

ON ON OFF OFF

Related Commands: ~AA4V

Related Sections: 3.4.3 Configuration Page — Al/DO Alarm, 3.4.4 Configuration Page - DO,

A.2 Dual Watchdog
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~AA4 Read the Power-on value or Safe value (Multi-function-DO)

Note: The command is available for tM-DA1P1R1 and tM-AD4P2C2.

Syntax:

~AA4[CHKSUM](CR)

~ Delimiter Character

AA The address of the module (Hex., 00 to FF)

4 Command to read the Power-on value and the Safe value

Response:

Valid Command:

IAAPPSS[CHKSUMI](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command

? Delimiter character for an invalid command

AA The address of the module (Hex., 00 to FF)

PP Using two hexadecimal digits to represent the Power-on value
SS Using two hexadecimal digits to represent the Safe value

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command:

Response:

Command:

Response:

~014
1010000

~024

1020203

Read both the Power-on value and Safe value of module 01

The Power-on value is 00, and the Safe Value is 00

Read both the Power-on value and Safe value of module 02

The Power-on value is 02, and the Safe Value is 03

Power-on Value Safe Value
DO1 DOO DO1 DOO
ON OFF ON ON

Related Commands: ~AA5PPSS

Related Sections:

3.4.3 Configuration Page — Al/DO Alarm, 3.4.4 Configuration Page - DO,

A.2 Dual Watchdog
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~AA5PPSS Set the Power-on value or Safe value (Multi-function-DO)

Note: The command is available for tM-DA1P1R1 and tM-AD4P2C2. If the Alarm function of
tM-AD4P2C2 is enabled, this command will be invalid.

Syntax:
~AA5PPSS[CHKSUM](CR)
~ Delimiter Character
AA The address of the module (Hex., 00 to FF)
5 Command to set the Power-on value and the Safe value
PP Using two hexadecimal digits to represent the Power-on value

SS Using two hexadecimal digits to represent the Safe value

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~0150000 Set the power-on value to 00 and the safe value to 00 for module 01

Response: 101 The command is valid

Command: ~014 Read both the Power-on value and Safe value of module 01

The Power-on value is 00, and the Safe Value is 00

Power-on Value Safe Value
Response: 1010000

DO1 DOO DO1 DOO

OFF OFF OFF OFF

Related Commands: ~AA4
Related Sections: 3.4.3 Configuration Page — Al/DO Alarm, 3.4.4 Configuration Page - DO,
A.2 Dual Watchdog
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SAA7N Read the Power-on value of the AO module

Description:
Read the Power-on value of the specified analog output channel.

Note: The command is available for tM-DA1P1R1.

Syntax:
SAA7N[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)
7 Command to read the Power-on AO value
The channel to be read, O for tM-DA1P1R1

Response:

Valid Command: !'AA(Data)[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) The Power-on AO Value

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: $0170 Read the Power-on AO value of channel 0 of module 01

Response: !01+03.000 The Power-on value is 3.0

Related Commands: SAA4N
Related Sections: 3.4.2 Configuration Page - AO, A.2 Dual Watchdog
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SAA4N Set the AO value as the Power-on value

Description:
Set the Power-on value of the specified channel to an AO value.

Note: The command is available for tM-DA1P1R1.

Syntax:

$AA4N[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)
4 Command to set the Power-on value

N The channel to be set, 0 for tM-DA1P1R1

Response:

Valid Command: 'AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: #010+05.000 Set the AO value of channel O of module 01 to 5.0

Response: > The command is valid

Set the Power-on value of channel 0 of module 01 to the current

Command: $0140

AO value
Response: 101 The command is valid
Command: S0170 Read the Power-on value of channel 0 of module 01

Response: 101+05.000 The Power-on value is 5.0

Related Commands: #AAN(Data), SAA7N

Related Sections: 3.4.2 Configuration Page - AO, A.2 Dual Watchdog
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~AA4N Read the Safe Value of the AO module

Description:
Read the Safe value of the specified analog output channel.

Note: The command is available for tM-DA1P1R1.

Syntax:
~AA4N[CHKSUM](CR)
~ Delimiter Character
AA The address of the module (Hex., 00 to FF)
4 Command to read the Safe AO value
N The channel to be read, 0 for tM-DA1P1R1

Response:

Valid Command: !AA(Data)[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) The Safe AO value

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: ~0140 Read the Safe value of AO channel 0 of module 01

Response: !01+02.500 The Safe value is 2.5

Related Commands: ~AA5N

Related Sections: 3.4.2 Configuration Page - AO, A.2 Dual Watchdog
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~AAS5N Set the AO value as the Safe Value

Description:
Set the Safe value of the specified channel to an AO value.

Note: The command is available for tM-DA1P1R1.

Syntax:
~AA5N[CHKSUM](CR)
~ Delimiter Character
AA The address of the module (Hex., 00 to FF)
5 Command to set the Safe value
The channel to be set, 0 for tM-DA1P1R1

Response:

Valid Command: 'AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: #010+03.500 Set the AO value of channel 0 of module 01 to 3.5.

Response: > The command is valid

Command: ~0150 Set the Safe value of channel 0 of module 01 to the current AO value
Response: 101 The command is valid

Command: ~0140 Read the Safe value of channel 0 of module 01

Response: 101+03.500 The Safe value is 3.5

Related Commands: #AAN(Data), ~AA4N
Related Sections: 3.4.2 Configuration Page - AO, A.2 Dual Watchdog

tM Series User Manual v1.1 P201



SAALS Read the latched status of DI channels

Syntax:
SAALS[CHKSUM](CR)

S Delimiter Character

AA  The address of the module (Hex., 00 to FF)
Command to read the latched status

S 0: Read the low latched status
1: Read the high latched status

Response:

Valid Command: !'AA(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)

! Delimiter character for a valid command

? Delimiter character for an invalid command

AA The address of the module (Hex., 00 to FF)

(Data) Using four hexadecimal digits followed by 00 to represent the DI (or DO) latched status
Refer to the SAA6 Command — DIO Data Format Table
For DI/DO module: (DO or DI Latch) (00) 00
For DIO module: (DO Latch) (DI Latch) 00

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: S01L0

Response: 13C0000

Command: $02L0

Response: 1070700

Read the low latched status of module 01 (e.g., tM-P8)

For DI module: (DI Latch) (00) 00

DI7 DI6 DIS Dl4 DI3 DI2 DI1 DIO

0 0 1 1 1 1 0 0

Read the low latched status of module 02, (e.g., tM-P3POR3)

For DIO module: (DO Latch) (DI Latch) 00

DO2 DO1 DOO DI2 DI1 DIO
1 1 1 1 1 1

Related Commands: SAAC

Related Sections:

3.4.6 Configuration Page — DI, A.6 advanced DI Features (Latch and Counter)
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SAAC Clear the latched status of DI channels

Description:
Clear the high/low latched status of a module

Syntax:

SAAC[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
C Command to clear the latched status

Response:

Valid Command: 'AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $02C Clear the latched status
Response: 102 The command is valid

Test the command:
When a DI signal changes from OFF to ON, it triggers a high latched status. When a DI signal changes
from ON to OFF, it triggers a low latched status. If executing the $02C command under the low latched

status, the previous triggered high latched status can be cleared.

See Chapter 4 Hardware Wiring for testing to connect both the tM-P8 (8 DI) and tM-C8 (8 DO) modules,
and test the command by using DCON Utility Pro on PC.

1. On the DO configuration page (see Section 3.4.4), check the DOO to DO7 box to set them to ON.
At this time, the status of DIO to DI7 is from OFF to ON to trigger a high latch.
2. Uncheck the DOO to DO7 box to set them to OFF.

At this time, the status of DIO to DI7 is from ON to ON to trigger a low latch.
3. Execute the $02C command to clear the previous high latched statuses.

Related Commands: SAALS
Related Sections: 3.4.4 Configuration Page - DO, 3.4.6 Configuration Page — DI, A.6 advanced DI
Features (Latch and Counter)
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#AAN Read a counter value of the DI channel

Syntax:
#AAN[CHKSUM](CR)
# Delimiter Character

AA  The address of the module (Hex., 00 to FF)
N The channel to be read (0 to F)

Response:

Valid Command: !(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command

? Delimiter character for an invalid command

(Data) Using five hexadecimal digits to represent the DI Counter value (00000 to 65535)
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: #012 Read the Counter value of channel 2 of module 01 (e.g., tM-P8)

Response: 10100010 The return valueis 10

Command: #019 Read the Counter value of channel 9 of module 01

Response: 1?01 The command is invalid due to no channel 9

Related Commands: SAACN

Related Sections: 3.4.6 Configuration Page — DI, A.6 advanced DI Features (Latch and Counter)

” N
Config @y Event Log | Ahout

DCON Utility Pro
[7] Rewerse DI State (INIT#)
High Laich CHOD  CHOL |
Low Lath CHON  CcHDI
| ClarDiLach |
D1 Counter CH: 00 CH: 01 CH: 02 CH: 03 CH: 04 CH: 05 CH: 06 CH: 07
EE G G G O O O
| Clar | | Clear | Clar ||| Clar | | Clar | | Clar | | Clear | [ Clear |
\_
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SAACN Clear a counter value of the DI channel

Syntax:

SAACN[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
C Command to clear the value of DI Counter
N The channel to be cleared (0 to F)

Response:
Valid Command:

I AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: #012 Read the Counter value of channel 2 of module 01 (e.g., tM-P8)

Response: 10100010  The return value is 10

Command: $01C2 Clear the Counter value of channel 2 of module 01 (e.g., tM-P8)

Response: 101

The command is valid

Related Commands: #AAN

Related Sections:

3.4.6 Configuration Page — DI, A.6 advanced DI Features (Latch and Counter)

A
Cunfigumﬁ' oI )Event Laog I A baont | DCON UtiIity Pro

[T] Beverse DI State (INIT#)

DI Bit Statos

DI Value

High Latch

Low Latch

DI Counter

o

[ Clear DI Laich ]

CH: 00 CH: 01 CH: 02 CH: 03 CH.: 04 CH: 05 CH: 08 CH.: 07
N .

| Clar | | Clear ||| Clear ||| Clear | | Clear | | Clear | | Clear | [ Clar |

tM Series User Manual v1.1 P205




@AARECi Read a counter value of the DI channel for tM-AD4P2C2
Syntax:
@AARECi[CHKSUM](CR)

@ Delimiter Character

AA The address of the module (Hex., 00 to FF)

RE Command to read a DI Counter value

Ci i, indicates the channel to be read (0 to 1)

Response:
Valid Command: !AA(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) Using five hexadecimal digits to represent the DI Counter value (00000 to 65535)

Note: There will be no response when the command syntax is incorrect, or a communication error
occurs, or the specified address is not correct.

Examples:
Command: @O02REC1 Read the Counter value of channel 1 of module 02

Response: 10200016 The return value is 16

Command: @O02REC9 Read the Counter value of channel 9 of module 02

Response: ?02 The command is invalid due to no channel 9

Related Commands: @AACECi

Related Sections: 3.4.6 Configuration Page — DI, A.6 advanced DI Features (Latch and Counter)

tAD4P2C2 Firmware[A105]
Configuration | AVD0 Al | DT [Most WDT | EventLog | dbout |

Eewverse DI State (INIT*)

DI Bit &tatns
A

High Latch CH:.00 CHOl

Low Latch CH:00 CH:01

Clear DI Latch
DI Counter CH: 00 CH: 01
G T o DCON Utility Pro
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@AACECi Clear a counter value of the DI channel for tM-AD4P2C2

Syntax:
@AACECi[CHKSUM](CR)

@ Delimiter Character
AA The address of the module (Hex., 00 to FF)

CE Command to clear the value of DI Counter
Ci i, indicates the channel to be cleared (0 to 1)
Response:

Valid Command: !AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: @02REC1 Read the Counter value of channel 1 of module 02
Response: !0200016 The return value is 16
Command: @02CEC1 Clear the Counter value of channel 1 of module 02
Response: 102 The command is valid
Command: @02REC1 Read the Counter value of channel 1 of module 02

Response: 10200000 The return value is 0

Related Commands: @AARECi
Related Sections: 3.4.6 Configuration Page — DI, A.6 advanced DI Features (Latch and Counter)

DI Counter CH: 00 CH: 01
—
| Clear | | Clear |

DCON Utility Pro
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@AARECN Read a counter value of the DI channel for tM-DA1P1R1

Syntax:
@AARECN[CHKSUM](CR)
@ Delimiter Character

AA The address of the module (Hex., 00 to FF)
RE Command to read a DI Counter value
CN N, indicates the channel to be read, 0 for tM-DA1P1R1

Response:
Valid Command: !AA(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) Using five hexadecimal digits to represent the DI Counter value (00000 to 65535)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command @O01RECO Read the Counter value of channel 1 of module 01

Response: 10100030 The return value is 30

Command: @O01REC9 Read the Counter value of channel 9 of module 01

Response: ?01 The command is invalid due to no channel 9

Related Commands: @AACECN
Related Sections: 3.4.6 Configuration Page — DI, A.6 advanced DI Features (Latch and Counter)

tDA1P1R1 Firmware[A103]

Configuration | 40 Do Hu:nst WDT | Event Log | About

V| Beverss DI State (INIT*)

DI Bit States [SEE00

High Latch CH:00

Low Latch

| ClarDILath |

DiComtr  EUNSS Clear | DCON Utility Pro
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@AACECN Clear a counter value of the DI channel for tM-DA1P1R1

Syntax:

@AACECN[CHKSUM](CR)

@ Delimiter Character

AA The address of the module (Hex., 00 to FF)
CE Command to clear the value of DI Counter
CN N, indicates the channel to be cleared (0)

Response:

Valid Command: !AA[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command @O1RECO
Response: 10100030

Command: @01CECO

Response: 101

Command: @01RECO
Response: 10100000

Read the Counter value of channel 1 of module 01

The return value is 30

Clear the Counter value of channel 1 of module 01

The command is valid

Read the Counter value of channel 1 of module 01

The return value is O

Related Commands: @AARECN
Related Sections: 3.4.6 Configuration Page — DI, A.6 advanced DI Features (Latch and Counter)

DI Connter _ Pl |

DCON Utility Pro

tM Series User Manual v1.1 P209



@AAEATCi Enable the alarm function for the Al channel

Note: The command is available for tM-AD4P2C2.

Syntax:
@AAEATCi[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
T Alarm Type
M: Momentary; L: Latched

Ci i, indicates the channel to enable alarm

Response:

Valid Command: 'AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: @O1EAMCO Enable the alarm of channel 0 of module 01, and set the alarm type to
Momentary
Response: 101 The command is valid
Command: @02EALC1 Enable alarm of channel 1 of module 02, and set the alarm type to Latch
Response: 101 The command is valid

Related Commands: @AADACi, @AARACI

Related Sections: 3.4.3 Configuration Page - Al/DO Alarm
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@AADACi Disable the alarm function for the Al channel

Note: The command is available for tM-AD4P2C2.

Syntax:
@AADACiI[CHKSUM](CR)
@ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
DA Command to disable the alarm
Ci i, indicates the channel to disable the alarm

Response:

Valid Command: !AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: @02DAC0 Disable the alarm of channel 0 of module 02

Response: 101 The command is valid

Related Commands: @AAEATCi
Related Sections: 3.4.3 Configuration Page - Al/DO Alarm
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@AARACi Read the setting of alarm type

Note: The command is available for tM-AD4P2C2.

Syntax:

@AARACI[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
RA Command to read the alarm setting

Ci i, indicates the channel to read the alarm setting

Response:
Valid Command: 'AAS[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command

? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
S Alarm Type

0: Disable; 1: Momentary; 2: Latch

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: @01RACO Read the alarm setting of channel O of module 01

Response: 1011 The alarm type is Momentary

Command: @01RAC1 Read the alarm setting of channel 1 of module 01

Response: 1012 The alarm type is Latch

Related Commands:
@AARAO, @AARHCi, @AARLCi, @AAHI(data)Ci, @AALO(data)Ci, @ AACHCi, @AACLCi

Related Sections:

3.4.3 Configuration Page - Al/DO Alarm
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@AARAO Read the status of high/low alarm

Note: The command is available for tM-AD4P2C2.

Syntax:

@AARAO[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
RAO Command to read the alarm setting

Response:

Valid Command: !AAHHLL[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

HH Using two hexadecimal digits to represent the currently activated high alarms.

LL Using two hexadecimal digits to represent the currently activated low alarm.

Bit O corresponds to channel 0, and bit 1 corresponds to channel 1, etc.

When the bit is 1, means there is an activated high/low alarm associated with the channel.

When the bit is 0, means there is no activated alarm.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: @O01RAO Read the currently activated alarms of module 01

Response: 1010003 There are the activated low alarm on channel 0 and 1

Command: @02RAO Read the currently activated alarms of module 02

Response: 1020200 There is an activated high alarm on channel 1

Related Commands:

@AARACi, @AARHCIi, @AARLCi, @AAHI(data)Ci, @AALO(data)Ci, @AACHCi, @AACLCi

Related Sections:

3.4.3 Configuration Page - Al/DO Alarm
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@AARHCi Read the value of high alarm limit

Note: The command is available for tM-AD4P2C2.

Syntax:
@AARHCi[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
RH Command to read the high alarm limit
Ci i, indicates the channel to read the high alarm limit

Response:

Valid Command: !'AA(Data)[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

(Data) The high alarm limit in engineering format

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: @02RHCO Read the high alarm limit of channel O of module 02

Response: !02+09.000 The high alarm limit is + 9.0

Command: @O02RHC1 Read the high alarm limit of channel 1 of module 02

Response: 102+08.000 The high alarm limit is +8.0

Related Commands:

@AARAOQO, @AARLCi, @AAHI(data)Ci, @AALO(data)Ci, @AACHCi, @AACLCi

Related Sections:

3.4.3 Configuration Page - Al/DO Alarm
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@AARLCi Read the value of low alarm limit

Note: The command is available for tM-AD4P2C2.

Syntax:
@AARLCi[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)

RL Command to read the low alarm limit
Ci i, indicates the channel to read the low alarm limit
Response:

Valid Command: !'AA(Data)[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

(Data) The low alarm limit in engineering format

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: @02RLCO Read the low alarm limit of channel O of module 02

Response: 102-09.000 The low alarm limit is - 9.0

Command: @02RLC1 Read the low alarm limit of channel 1 of module 02

Response: !102-08.000 The low alarm limit is -8.0

Related Commands: @AARAQO, @AARHCi, @AAHI(data)Ci, @AALO(data)Ci, @AACHCi, @AACLCi

Related Sections: 3.4.3 Configuration Page - Al/DO Alarm
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@AAHI(data)Ci Set the value of high alarm limit

Note: The command is available for tM-AD4P2C2.

Syntax:

@AAHICi[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
HI Command to set the high alarm limit

(data) The high alarm limit in engineering format
Ci i, indicates the channel to set the high alarm limit

Response:

Valid Command: !AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: @01HI+10.000C0  Set the high alarm limit of channel 0 of module 01 to + 10.0

Response: 101 The command is valid

Command: @01HI+09.000C1 Set the high alarm limit of channel 1 of module 01 to + 9.0

Response: 101 The command is valid

Related Commands: @AARAQO, @AARHCi, @AARLCi, @AALO(data)Ci, @ AACHCi, @AACLCi

Related Sections: 3.4.3 Configuration Page - Al/DO Alarm
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@AALO(data)Ci Set the value of low alarm limit

Note: The command is available for tM-AD4P2C2.

Syntax:

@AALOCi[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
LO Command to set the low alarm limit

(data) The low alarm limit in engineering format
Ci i, indicates the channel to set the low alarm limit

Response:

Valid Command: !AA[CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: @01L0O-05.000C0  Set the low alarm limit of channel 0 of module 01 to -5.0.

Response: 101 The command is valid

Command: @01HI+01.000C1 Set the low alarm limit of channel 1 of module 01 to + 1.0

Response: 101 The command is valid

Related Commands: @AARAO, @AARHCi, @AARLCi, @AAHI(data)Ci, @AACHCi, @ AACLCi

Related Sections: 3.4.3 Configuration Page - Al/DO Alarm
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@AACHCi Clear the status of a high latched alarm

Note: The command is available for tM-AD4P2C2.

Syntax:

@AACHCIi[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
CH Command to clear the high latch alarm

Ci i, indicates the channel to clear the high latch alarm

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: @01CHC1 Clear the high latched alarm of channel 0 of module 01

Response: 101 The command is valid

Related Commands: @AARAO, @AARHCi, @AARLCi, @AAHI(data)Ci, @AALO(data)Ci, @AACLCi

Related Sections: 3.4.3 Configuration Page - Al/DO Alarm
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@AACLCi  Clear the status of a low latched alarm

Note: The command is available for tM-AD4P2C2.

Syntax:
@AACLCi[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)

CL Command to clear the low latch alarm
Ci i, the channel to clear the low latch alarm
Response:

Valid Command: !AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: @01CLC1 Clear the low latched alarm of channel O of module 01
Response: 101 The command is valid

Related Commands: @AARAO, @AARHCi, @AARLCi, @AAHI(data)Ci, @AALO(data)Ci, @AACHCi

Related Sections: 3.4.3 Configuration Page - Al/DO Alarm
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~AAEV Enable/Disable the calibration

Note: The command is available for Al and tM-AD4P2C2 modules.

Syntax:
~AAEV[CHKSUM](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
E Command to enable/disable the calibration
Vv 1: Enable calibration ; O: Disable calibration
Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $010 Perform a span calibration on module 01
Response: ?01 The command is invalid because the calibration is not yet enabled
Command: ~01El Enable the calibration on module 01
Response: 101 The command is valid
Command: $010 Perform a span calibration on module 01
Response: 101 The command is valid

Related Commands: SAAO, SAA1, SAAOCi, SAA1Ci (Only available for tM-AD2)

Related Sections: 3.6 Calibration
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SAA1 Perform zero calibration (V, A)

Note: The command is available for Al and tM-AD4P2C2 modules. Before using it, execute the ~YAAEV

command first.

Syntax:
$AA1[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)

1 Command to perform a zero calibration

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $011 Perform a zero calibration on module 01
Response: ?01 The command is invalid because the calibration is not yet enabled
Command: ~01E1 Enable the calibration on module 01
Response: 101 The command is valid
Command: $011 Perform a zero calibration on module 01
Response: 101 The command is valid

Related Commands: ~AAEV, SAAQ, SAAQCi

Related Sections: 3.6.2 Calibrate Al Module
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SAA1Ci Perform zero calibration

Note: The command is available for tM-AD4P2C2. Before using it, executing the YAAEV command first.

Syntax:
$AA1CI[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
1 Command to perform a zero calibration
Ci i, indicates the channel to be calibrated
Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $011C0 Perform a zero calibration on channel 0 of module 01
Response: ?01 The command is invalid because the calibration is not yet enabled
Command: ~01E1 Enable the calibration on module 01
Response: 101 The command is valid
Command: $011C0 Perform a zero calibration on channel 0 of module 01
Response: 101 The command is valid

Related Commands: ~AAEV, SAAQCi

Related Sections: 3.6.2 Calibrate Al Module
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SAAOQ Perform span calibration (V, Q)

Note: The command is available for tM-AD5, AD8, TH8, and tM-AD4P2C2.
Before using it, executing the ~YAAEV command first.

Syntax:

SAAO[CHKSUMI](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
0 Command to perform a span calibration

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $010 Perform a span calibration on module 01
Response: ?01 The command is invalid because the calibration is not yet enabled
Command: ~01El Enable the calibration on module 01
Response: 101 The command is valid
Command: $010 Perform a span calibration on module 01
Response: 101 The command is valid

Related Commands: ~AAEV, SAA1

Related Sections: 3.6.2 Calibrate Al Module
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SAAOCi Perform span calibration (A)

Note: The command is available for tM-AD2, AD5C, AD8C, and tM-AD4P2C2.
Before using it, executing the YAAEV command first.

Syntax:
$SAAOCI[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
0 Command to perform a span calibration
Ci i, indicates the channel to be calibrated
Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~01E1 Enable the calibration on module 01
Response: 101 The command is valid
Command: $010C0 Perform a span calibration on channel 0 of module 01
Response: 101 The command is valid

Related Commands: ~AAEV, SAA1, SAA1Ci (Only available for tM-AD2)

Related Sections: 3.6.2 Calibrate Al Module
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SAAON Perform zero calibration

Note: The command is available for tM-AD1P1R1.

Syntax:
$AAO[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
0 Command to perform a zero calibration
N The channel to be calibrated, O for tM-AD1P1R1

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: 0100 Perform a zero calibration on channel 0 of module 01
Response: 101 The command is valid

Related Commands: SAA1N, SAA3NVV

Related Sections: 3.6.1 Calibrate AO module
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SAAIN Perform span calibration

Note: The command is available for tM-AD1P1R1.

Syntax:
SAA1[CHKSUM](CR)
S Delimiter Character
AA The address of the module (Hex., 00 to FF)
1 Command to perform a span calibration
N The channel to be calibrated, 0 for tM-AD1P1R1

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $0110 Perform a span calibration on channel 0 of module 01
Response: 101 The command is valid

Related Commands: SAAON, SAA3NVV

Related Sections: 3.6.1 Calibrate AO module
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SAA3NVV Adjust AO value for calibration

Note: The command is available for tM-AD1P1R1.

Syntax:
$AA3NVV[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
3 Command to adjust the AO value
The channel to adjust the value, 0 for tM-AD1P1R1
vV Using two-digits hexadecimal value to adjust the analog output
00 to 5F, indicates to increase 0 to 95 counts ;
FF to Al, indicates to decrease 1 to 95 counts
Each count is about 4.88uA or 2.44mV

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error
occurs, or the specified address is not correct.

Examples:

Set the value of channel 0 of module 01 to increase by 31 counts

: 1301F .
Command: $0130 (It is about +151.28 uA or +75.64 mV)

Response: 101 The command is valid

Related Commands: SAAON, SAAIN

Related Sections: 3.6.1 Calibrate AO module
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SAAS1 Reload the default calibration parameters

Note: The command is available for the tM-TH8 module.

Syntax:
SAAS1[CHKSUM](CR)
S Delimiter Character
AA  The address of the module (Hex., 00 to FF)
S1 Command to reload the factory default calibration parameters

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: $01S1 Reload the factory default calibration parameters for module 01
Response: 101 The command is valid

Related Commands: ~AAEV

Related Sections: 3.6.2 Calibrate Al Module
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@AAA3Ci Read the temperature offset of a channel

Note: The command is available for the tM-TH8 module.

Syntax:
@AAA3Ci[CHKSUM](CR)

@ Delimiter Character

AA The address of the module (Hex., 00 to FF)
A3 Command to read the temperature offset
Ci i, indicates the channel to be read (0 to 7)

Response:
Valid Command: !'AA(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) Using two-digits hexadecimal value to represent the temperature offset
01: indicates 0.1 02:indicates 0.2 FF:indicates-0.1 FE: indicates -0.2

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: @O03A3C2 Read the temperature offset of channel 02 of module 03
Response: !030A The offset value is 1.0

Command: @O03A3C5 Read the temperature offset of channel 05 of module 03

Response: 103F0 The offset value is -1.6.

Related Commands: @AAA2CiToo

Related Sections: 3.3.3 Configuration Page 03 - Al (for tM-TH8)
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@AAA2CiToo Set the temperature offset of a channel

Note: The command is available for the tM-TH8 module.

Syntax:

@AAA2CiToo[CHKSUM](CR)

@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
A2 Command to set the temperature offset

Ci i, indicates the channel to be set (0 to 7).

Too 00, indicates the temperature offset in 0.1°C/°F, ranges from -12.8 to 12.7
Using the hexadecimal value, 01: indicates 0.1, 02: indicates 0.2,
FF: indicates -0.1, FE: indicates -0.2

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: @O03A2C2TO0A Set the temperature offset of channel 02 of module 03 to 1.0

Response: 103 The command is valid

Command: @O03A2C5TF0 Set the temperature offset of channel 05 of module 03 to -1.6

Response: 103 The command is valid

Related Commands: @AAA3Ci

Related Sections: 3.3.3 Configuration Page 03 - Al (for tM-TH8)

tM Series User Manual v1.1 P230



@AAA7Ci Read the resistance offset of a channel

Note: The command is available for the tM-TH8 module.

Syntax:
@AAA7Ci[CHKSUM](CR)
@ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
A7 Command to read the resistance offset
Ci i, indicates the channel to be read (0 to 7)

Response:
Valid Command: !'AA(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) Using two-digits hexadecimal value to represent the resistance offset
01: indicates 0.1 02:indicates 0.2 FF: indicates 25.5 FE: indicates 25.4

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: @O03A7C2 Read the resistance offset of channel 02 of module 03
Response: 1030A The offset value is 1.0

Command: @O03A7C5 Read the resistance offset of channel 05 of module 03

Response: !03F0 The offset value is 24.0.

Related Commands: @AAA6CiRrr

Related Sections: 3.4.1 Configuration Page - User Defined Type
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@AAAGBCiRrr Set the resistance offset of a channel

Note: The command is available for the tM-TH8 module.

Syntax:
@AAAG6CiRrr[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
A6 Command to set the resistance offset
Ci i, indicates the channel to be set (0 to 7)
Rrr rr, indicates the resistance offset in 0.1 ohms, ranges from 0.0 to 25.5 ohms.
01: indicates 0.1 02:indicates 0.2 FF: indicates 25.5 FE: indicates 25.4

Response:

Valid Command: !'AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: @O03A6C2T0A Set the resistance offset of channel 02 of module 03 to 1.0

Response: 103 The command is valid

Command: @03A6C5TFO Set the resistance offset of channel 05 of module 03 to 24.0.

Response: 103 The command is valid

Related Commands: @AAA7Ci

Related Sections: 3.4.1 Configuration Page - User Defined Type
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~AAD Read the temperature scale (°C/°F)

Note: The command is available for the tM-TH8 module.

Syntax:

~AAD[CHKSUM](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
D Command to read the temperature scale

Response:
Valid Command: !AAT [CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
T Temperature scale
0: Celsius (by default); 1: Fahrenheit.

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~03D Read the temperature scale of module 03
Response: 1010 Return 0, stands for Celsius
Command: ~03D Read the temperature scale of module 03
Response: 1011 Return 1, stands for Fahrenheit

Related Commands: ~AADT
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~AADT Set the temperature scale (°C/°F)

Note: The command is available for the tM-TH8 module.

Syntax:
~AADT[CHKSUM](CR)
~ Delimiter Character
AA  The address of the module (Hex., 00 to FF)
D Command to set the temperature scale
T C: Celsius (by default) ; F: Fahrenheit.

Response:

Valid Command: !AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: ~03DC Set the temperature scale of module 03 to Celsius
Response: 101 The command is valid
Command: ~03DF Set the temperature scale of module 03 to Fahrenheit
Response: 101 The command is valid

Related Commands: ~AAD
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@AAGxXTtt Read the Steinhart-Hart coefficient of a user-defined type

Note: The command is available for the tM-TH8 module.

Syntax:
@AAGXTtt[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
G Command to read the Steinhart-Hart coefficient
X A: Read Steinhart-Hart coefficient A
B: Read Steinhart-Hart coefficient B
C: Read Steinhart-Hart coefficient C
Ttt tt, the code of the user-defined type (70 to 77) for reading the Steinhart-Hart coefficient
Response:

Valid Command: !AA(Data)[CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) Using eight-digits hexadecimal value to represent the Steinhart-Hart coefficient in IEEE-754

format

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:

Command: @03GAT70 Read the coefficient A of type code 70 of module 03
Response: !033A94030A The return value 3A94030A equals to 1.129241 x 103

Command: @03GBT70 Read the coefficient B of type code 70 of module 03
Response: 10339757ACF The return value 39757ACF equals to 2.341077 x 10

Command: @03GCT70 Read the coefficient C of type code 70 of module 03
Response: !0333BC73A5 The return value 33BC73A5 equals to 8.775468 x 10

Related Commands: @AASxTttC(data), @ AARTTttR(Data)

Related Sections: 3.4.1 Configuration Page - User Defined Type, B.8.1 Steinhart-Hart coefficient
(User-defined Type)
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@AASxXTttC(data) Set the Steinhart-Hart coefficient of a user-defined type

Note: The command is available for the tM-TH8 module.

Syntax:
@AASxTttC(data)[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
S Command to set the Steinhart-Hart coefficient
X A: Set Steinhart-Hart coefficient A

B: Set Steinhart-Hart coefficient B
C: Set Steinhart-Hart coefficient C
Ttt tt, the code of the user-defined type (70 to 77) for setting the Steinhart-Hart coefficient
C(data) (data), using eight-digits hexadecimal value to represent the Steinhart-Hart coefficient in
IEEE-754 format

Response:

Valid Command: !AA [CHKSUM](CR)

Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: Set the coefficient A of type code 70 of module 03 to “3A94030A”, also
@03SAT70C3A94030A equals to 1.129241 x 10-3
Response: 103 The command is valid
Command: Set the coefficient B of type code 70 of module 03 to “39757ACF”, also
@03SBT70C39757ACF equals to 2.341077 x 10
Response: 103 The command is valid
Command: Set the coefficient C of type code 70 of module 03 to 33BC73A5, which
@03SCT70C33BC73A5 also equals 8.775468 x 108
Response: 103 The command is valid

Related Commands: @AAGxTtt, @ AARTTttR(Data)

Related Sections: 3.4.1 Configuration Page - User Defined Type, B.8.1 Steinhart-Hart coefficient
(User-defined Type)
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@AARTTttR(Data) Read the scaling temperature based on input resistance

Description:
After configuring the Steinhart-Hart coefficients by using the @AASxTttC(data) command, also using this
@AARTTttR(Data) command to read the temperature associated with the resistance.

Note: The command is available for the tM-TH8 module.

Syntax:
@AARTTttR(Data)[CHKSUM](CR)
@ Delimiter Character
AA The address of the module (Hex., 00 to FF)
RT Command to read the temperature associated with the resistance
Ttt tt, the user-defined type code (70 to 77, see Appendix B.8 Data Ranges for tM-TH8)

R(Data) (Data), consists of seven decimal digits, or five digits, decimal point, and one additional digit,

to represent the input resistance

Response:
Valid Command: !AA(Data) [CHKSUM](CR)
Invalid Command: ?AA[CHKSUM](CR)
! Delimiter character for a valid command
? Delimiter character for an invalid command
AA The address of the module (Hex., 00 to FF)
(Data) It consists of a +/- sign, three digits, a decimal point, and two additional digits to represent

the temperature associated with the input resistance

Note: There will be no response when the command syntax is incorrect, or a communication error

occurs, or the specified address is not correct.

Examples:
Command: Read the temperature associated with 104500 ohms of type 70 of
@O03RTT70R0104500 module 03
Response: 103-032.64 The return value is -32.64 degree
Command: Read the temperature associated with 801.2 ohms of type 70 of
@O03RTT70R00801.2 module 03
Response: !03+072.62 The return value is 72.62 degree

Related Commands: @AAGxTtt, @ AASxTttC(data)

Related Sections:
3.4.1 Configuration Page - User Defined Type, B.8.1 Steinhart-Hart coefficient (User-defined Type)

Note: Using the ~YAADT command to set the temperature scale;

Using the ~AAD command to read the settings.
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Appendix F Quickly Save and Apply 1/O Configurations

The Chapter will describe the “Remote |I/O Configuration” function in DCON Utility Pro. If a case requires
250 modules with the same model to be configured, the user can only set one and then write
configurations to the module one-by-one with a little bit of change. Also, save it as a file so that you can
quickly write configurations to the module next time. This makes the setting to be easy.

Note:

® Configure one module at a time and turn on the module in INIT mode to allow writing settings.
® Support offline configuration. To configure and save the settings without connecting the module.

® When using a USB to RS-485 converter, make sure the driver has been installed.

tM-7561 tM1/0 MDR-20-24

o
DCON_Util
ity_Pro

= Power Supply
(+10 ~ +30 Vp * GND)

Procedure of “Remote I/O INIT* Quick Configuration”:

4 N

Start
v
Set module to INIT Mode, then power on it
v
Enter “Remote 1/0O INIT* Quick configuration”
v
Click “Configure in Offline status”and choose a model
v
Configure & Save 1/0O configurations
v
Set INIT switch to “Run” and remove the module

| * J
e ] N\ NO
Do you need to configure the next module?

\ 4

\ J
v
'd N\
Yes
\ J
v
4 N\

Set next module to INIT Mode, then power on it

End

A
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F.1 Set, Write, and Save 1/0 Configurations

Follow the steps below to set and write configurations to the module, then save it as a file.

s

DCON_Util
ity_Pro

I/O File Save

Write

- -"
RO_tADSC.ini

Set I/O Configurations

1. Click the Remote I/0 INIT* Quick Configuration button in DCON Utility Pro on PC.

DCOM Utility Pro PC W 4.0.0.1 Beta Version

2. Choose a COM Port (Defaults = COM1), click the Configure in Offline Status button, and select tM,

then choose a model.

Remete /0 Cenfiguration

Remote I/O INIT* Quick Configuration  About

COM Port CORS v| Please make sure the INIT* is connected to GHD

Configure in Offne Status select IO |V (7K (O 87K @ tM
@ select /0 @
Configure I/O by File talz

tADAPACE
tals
taDaC
taDs
tADGC
(03]

{PAPOR3 4
{P3R3
{Pd A4
tP4C4
{P8
{RS
{THR

Exit
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3. In the Offline Configuration window, the initial parameters of the module (e.g., tM-DA1P1R1) will be
displayed on setting pages. You can change any settings.

tDATPIRT Firrmware[0000] [Offline Configuration]

Configuration A0 DO DI Host WDT Commands Log  Summary  About

Protocol (INIT*) |DEDN y |
Address 0 = [00H]
Baud Rate (INIT*) |9600 v
Parity (INIT*) M,8,1 v |
Checksum (INIT*)  |Disabled v]
Analog Forrmat |Engineering Forma vl

Response Delay D mis

Write Configurations to /O Module Save configurations to the file

Note: In Offline mode, the hardware will not be changed by the settings.

Configuration AD I Host WDT Comrmands Log Summary  About

Bit Status

CH:00

DO Value “ Set [Power On Value] Set [Safe Value]

(®) Read DO
() Read Power ON Value

(") Read 5afe Value

Write 1/0O Configurations

After completing the setting, make sure that the module is connected with the PC under INIT mode and
the COM Port is set (step 2). Then, continue the next step.

4. Click the Write Configurations to I/O Module button to write parameters to the I/0 module and click
the OK button.
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tDATPTRI Firmware[0000] [Offline Configuration]

Configuration A0 Do DI

Protocol (INIT*)  [Modbus RTU ~|
Address 1 = | [01H]
Baud Rate (INIT*) |9600 v |
parity (INIT*) N,8,1 ~ |

Checksum (INIT*)  Disabled

Analog Format

|Engineering Forma v|

Response Delay

o

Host WDT Commands Log Surnrmary  About

Configure tDATPTIRT OK

“Setting Remaote /O Configurations OF:
Follow the instructions below:

1. Make sure the Dip Switch is set to Mormal [or Run).
2, Re-power on the module to make new settings effective.
3. Search for the module again and confirm the settings.

Ok

Exit Write Configurations to I/O Module

Configure tDA1P1R1 OK==>:Total Configure Command Co

Save configurations to the file

5. Set the DIP switch to the Run position and remove the module. If you want to set the next one, keep

the window open.

6. Install the module with the same model after setting the DIP switch to INIT and follow steps 3 to 6 to

configure the module, e.g., set the address to “2”.

Save 1/O Configurations

7. After configuring all modules, click the Save Configuration to the File button and click the Save As

button.

| Configuration  AQ oo D1

Protocol (INIT*) ||‘u'|0db|_,|5 RTU v|
Address 1 = [01H]
Baud Rate (INIT*) |9600 v|

Parity (INIT*) M,8,1 v |

Checksum (INIT*)  Disabled
|Engineering Farma v|

Analog Format

P Jms

Response Delay

Exit Write Configurations to I/O Module
IIndex[U] :» MODULE_CONFIG[ 250100080021F J; [ Command Updated OK ]J;==: (NoError)

tM Series User Manual v1.1
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Comments of the Configured File

Save As m

Cancel

Save configurations to the file

O
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Also, create a folder according to the project name (e.g., App_01) and save it as a configuration file to

be used for the next order.

« ¥ <« Desktop \» App_01 \\-EJ- Search App_

Organize = Mew folder S

.

Marne Date modified Type Size

Mo iterns match your search,

File nam& RO_DATP1R1.ini )

Save as type: | INlini files (*.ini)

# Hide Folders Save k Cancel

F.2 Configure the I/0 Module by a Configuration File

The following will describe how to open the stored file and write configurations to the module.

1/0 File\ tM 1/0

I ' Write 1

2 \, I o - INIT

DCON_Util =, ‘@\
ity_Pro RD_tADBC,ini/ p— )

Note: Only configure one module at a time under Init mode.

1. Click the Remote 1/0 INIT* Quick Configuration button in DCON Utility Pro on PC.

DCOM Utility Pro PC W 4.0.0.1 Beta Version
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2. In the “Remote I/O Configuration” window, choose a COM Port and click the Configure as INIT*
Status button.

Remote /O Configuration

Rermote /O INIT* Quick Configuration  About

COM Port CObAS »{Iease make sure the INIT* is connected to GND
Configure in Offline Status
Configure I/O by File kj
\

3. Select the configuration file (.ini) and click the Open button.

A <« Desktop » App_01 v 0 Search App_1 el

Organize = Mew folder

/| RO_tDATPIR .ini K

k5| RO_tP.ini

File narme: | RO_tDATP1Rini ™

Open Bo Cancel

Click the Next button under the expanded text box.

Remote |/0 Configuration

Remote IfO INIT* Quick Configuration  About

COM Port COMS V‘ Please make sure the INIT* is connected to GND
Configure in Offiine Status tDALFIRL  ~| o7k O 87k @ t

Configure IO by File |

View comments of the configuration

Date Time = 2020/12/2
Description =

Mext \ Cancel
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4. Check or modify 1/0 settings and click the Write Configurations to 1/0 Module button to write
configurations to the I/O module. After completing, adjust the DIP switch to the Run position and

reboot the module to make new settings effective.

tDATPTRY Firmware[0000] [Offline Configuration]

Configuration A0 DO DI Host WDT Commands Log  Summary  About

Protocol (INIT*)  [Modbus RTU v
Address 1 = D1H
Baud Rate (INIT*) |9600 v|

N,8,1 v

Parity (INIT*)
Checksum (INIT*)  Disabled

Anzalog Format |Engineering Forma v|
DO NOT change the settings in the ini file.
Response Dela ms . . -
g 4 IZI Users can modify them in DCON Utility Pro.
-
Write Configurations to I/O Module \ Save configurations to the file
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Appendix G Save or Load I/0 Project

DCON Utility Pro v4.0 adds the Save Project and the Load Project functions. When many modules are
required for a case, the user can search for the configured modules through different COM ports and
save them as a project file, also encrypt the file by using any ZIP utility. Afterward, if the user needs to
replace modules or build the same system, only load the project file to automatically compare the
module settings, module names, and the COM port number to see if new modules meet the

requirements of the original system for working normally.

G.1 Save Project

Follow the steps to save a project.

1. Search /0O modules.
Click the COM Port button and select a COM Port and conditions for searching, then click the
Start Search button.

DIOEPEE VIS EOES

‘ D Address  Baud Rate Checksum Faorrmat Status

COM Port Search Options l_él

COM1 Start 0 End 255

Baud Rate | Protocol | Checksum | Format

3 ) ¥ 115200 [71 57600  [1 38400  [7] 19200

¥| 9600 71 4800 7] 2400 71 1200

"] Search RU-87PN Addr. Mode Timeout 200 ms
| Search And Get I/O Configurations ]

‘ [
4 V| StartSearchy | . Exit
O J

Note:

e Select the checkbox next to “Search and Get I/O Configurations” to search and load settings for
modules. If NOT checked, also open the module configuration page to load settings.

e Using the same way to search again if there are some modules connected with other COM port.
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If “Search and Get 1/0 Configurations” is not ticked, open the configuration page for specified modules

to load settings before saving the project.

| E: @
T =
= COM4:™ Z Address  Baud Rate Checksum Formmat  Status Description Comments
- tR5:01:A:0:N81:1
LADBC:02:A:0-NS1: 1‘@ 1[01h] 115200 Disabled  N,8,1 Remote /O [Modbus RTUIS*DO (Relay DO} Supported
L tTHR:04: As0:NEL 1 S 2[02h] 115200 Disabled N,8,1 Remote YO [Modbus RTU]S*AI Supported
4[04h] 115200 Disabled N,8,1 Remote /O [Modbus RTUIS*AI (Universal Thermistor) Supported

tR5 Firmware[A106]

Configuration po

Host WDT Commands Log Summary  About

Protocol [Modbus RTU v |
Address 1 = 01H
Baud Rate 115200 ~|
Parity N,8,1 v|
Checksum Disabled

Response Delay

o Jms

Set Module Configurations

2. Save the I/0O Project.
Click the Save Project button, enter a file name, and click the Save button to save all modules and
configurations used in the system.
. |

J|C o< [ E @ (2 (@] e
B~ CEDT;;*M T Address  Baud Rate Checksum Format  Status Description Comments
; tADZBC:.DEI:P..:D:N.E!l:l 1[01h] 115200 Disabled M,81 Remote YO [Modbus RTUIS*DO (Rely DO) Suppaorted
e ETHE:D4: A0 NEL 1 2[02h] 115200 Disabled ~ N,8,1 Remate YO [Modbus RTUIS*AL Supported
4[04h] 115200 Disabled N,8,1 Remote YO [Modbus RTUIS*AI (Universal Thermistor) Supported

*

Search project 2

Type Size

» Hide Folders

Save As

All searched

COM ports will 1 <« DCOM_Utility_Pro_PC » search » project

be listed here. Organize * New folder

Name Date modified
Na items match your search,
File narfe: | (SEEE0L }
Save as type:

Cancel
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Next, the project comments window will be displayed. The user can add notes for the project and click
OK.

Add some comments to project

OK \ Cancel

The dialog box will be displayed when saved successfully.

Saved successfully

Project D\DCOM_Wtility_Pro_PCwsearchyproject,Case01', has been saved

N

Notice:

The 1/0 project will be stored in the “..\DCON_Utility_Pro_PC\search\project” folder. It is recommended
to back up the project on PC to avoid the user remove all older files when using a new version of DCON

Utility Pro. Also, the project can be encrypted by using any ZIP utility.

Add to Archive

~
[Ard'li\re: D:ADCON_LUtility_Pro_PChsearchproject

Caszell.zip R
Archive format: zip w Update mode: Add and replace files w
Compression level: Momal w Path mode: Relative pathnames v
Compression method: Deflate ~ Options
Create SFX archive

Dictionary size: 32 KB ~

[] Compress shared files
Word size: 32 bl [] Delete files after compression
Solid Block size:

Encryption
Mumber of CPLU threads: [ v /6 Enter password:
Memarny usage for Compressing: 195 MB

Reenter password:

Memory usage for Decompressing: 2MB |““ ‘

Split to volumes, bytes:
| v

Parameters:

Encryption method: AipCrypto ~
| |
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G.2 Load Project

Click the Load Project button and open the project file (.txt) in the project folder (e.g., Case01).

&)ol 5] =1 &

Address Checksum Status

il

Baud Rate

« DA DCON_Utility_Pro_PChsearch'\project\ Casel1 o] Search Casell
Organize + Mew folder ==~ H @
Mame Date modified Type Size
config 10/16/2020 5:00 PM File folder
|j Casell.txt \ 10/16/2020 5:00 PM Text Document 1KE
File name: |Case{31 txt w

N

Note: After clicking the Open button, the project comments window will be displayed. Refer to the
previous page.

If the PC is connected with modules and the settings are correct, you can see the following window after

loading the 1/0 project.
A. COM Port 1/0 list: Displays the COM port number and module names loaded from the project file,
also comparison status for modules. The user can click each item to check the settings.
B. Configurations Loaded from a module: Displays the current module settings.

C. Configurations Loaded from file: Displays the module settings loaded from the project file.

Configurations loaded from file ‘ C )

VERSION = A102
GET_COMMUNICATE_PARAMETER = Baud rate 115200, Format N,8,1

Load Search Project file = D-\|

OM_Utility_Pro_PC\search\project\Case014Case01 txt

Configurations loaded from module ‘ B )

VERSION = A102
GET_COMMUNICATE_PARAMETER = Baud rate 115200, Format N,8,1

COM port I/0 list

-

-tR3:01:A:0:N81:1:Matched

- -tADSC:02:A:0:N81:1:Matched
g -t THB:04:A:0:N81:1:Matched

GET_MODBUS_MISC = Normal Mode, 60Hz Filter
GET_MODBUS_DATAFORMAT = Engineering Format
GET_RESPOMSE_DELAY_TIME = 1ms

CET CUAMNEL CHARLE STATUS = FFh

- COM4

ER5:01:A:0:MN81:
ADBC:02:4:0:M81:1:Matchad
£TH8:04:4:0:M81:1:Matched

= [62h]Type u Fenwel 0 ~ +150 =C
[62h]Type u Fenwell 0 ~ +150 =C
[62h]Type u Fenwell 0 ~ +150 =C
[B62h]Type u Fenwell 0 ~ +150 =°C
[B62h]Type u Fenwell 0 ~ +150 =°C
[B62h]Type u Fenwell 0 ~ +150 =°C
[B62h]Type u Fenwell 0 ~ +150 =°C
[62h]Type u Fenwell 0 ~ +150 =°C
E_OFFSET =0

1:Matched

me_OFFSET = 0
TEMPERATURE_OFFSET = 0
TEMPERATURE_OFFSET = 0

GET_CH2

GET_CH3
GET_CH4_TEMPERATURE_OFFSET = 0
GET_CH5_TEMPERATURE_OFFSET = 0
GET_CH6_TEMPERATURE_OFFSET = 0
GET_CH7_TEMPERATURE_OFFSET = 0
GET_IJSER_DEFINED_TYPE_A = [70h]3A86F00Bh
GET_IUSER_DEFINED_TYPE_B = [70h]397AB12Ch
GET_IJSER_DEFINED_TYPE_C = [70nh]3428615Bh
GET_TEMPERATURE_DISPLAY_FORMAT = Celsius

GET_MODBUS_MISC = Normal Mode, 60Hz Fitter
GET_MODBUS_DATAFORMAT = Engineering Format
GET_RESPONSE_DELAY_TIME = 1ms
GET_CHANMEL_ENABLE_STATUS = FFh

GET_CH4_INPUT_RANGE = [62h]Type u Fenwel 0 ~ +150

GET_CH7_INPUT_RANGE = [62h]Type u Fenwell 0 ~ +150
GET_CHO_TEMPERATURE_OFFSET =0
GET_CH1_TEMPERATURE_OFFSET =0
GET_CH2_TEMPERATURE_OFFSET =0
GET_CH3_TEMPERATURE_OFFSET =0
GET_CH4_TEMPERATURE_OFFSET =0
GET_CHS_TEMPERATURE_OFFSET =0
GET_CHG6_TEMPERATURE_OFFSET =0
GET_CH7_TEMPERATURE_OFFSET =0
GET_USER_DEFINED_TYPE_A = [70h]3A86F00Bh
GET_USER_DEFINED_TYPE_B = [70h]397AB12Ch
GET_USER_DEFINED_TYPE_C = [70h]3428615Bh
GET_TEMPERATURE_DISPLAY_FORMAT = Celsius

COM4;tTH8:[0,0,8,0,0,0];4[04h];115200;Disabled;N,8,1;Remote I/O;[Modbus RTU]8*AI (Universal Thermistor);A102;3
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If the PC is connected with modules but the settings are incorrect, the “Settings unmatched” text will be

displayed next to the module name and the error will be marked after loading the 1/O project. The user

can close the window and modify the settings.

Load Search Project file = DADCOM_Utility_Pro_PC\search\project\Case014Case01.txt

COM port I/ 0 list

Configurations loaded from module

Configurations loaded from file

= C

mpa i T e L

- -LTH8:04:A:0:N81:1:Matched

=)

VERSION = A106

GET_COMMUNICATE_PARAMETER = Baud rate 115200, Format N,8,1
GET_DO_POWER_ON = 2h

GET_DO_SAFE_VALLE = 6h

GET_WDT_TIMER = 255ms

GET_WDT_ENABLE = Disabled

GET_WNT OVERWEITE = Enahlad

VERSION = A106

GET_COMMUNICATE_PARAMETER = Baud rate 115200, Format N,8,1
GET_DO_POWER_ON = 2h

GET_DO_SAFE_VALLE = 6h

GET_WDT_TIMER = 255ms

GET_WDT_ENABLE = Disabled

GET_WNT OVERWEITE = Enahlad

== GET_RESPONSE_DELAY_TIME = 2ms

>> GET_RESPONSE_DELAY_TIME = 0ms |

y -tR5:01:4:0:M81:1:5ettings unmatched
02 ADNETI:Matche
-ETHB:04:4:0:M81:1:Matched

1/0;[Modbus RTU]5*DO (Relay DO);A106;1

Change the settings to be the same with the project file, in this case, set the Response Delay to 0

il

>

= COM4:*

i tR5:01:A:0:N81:1:Settings unmatchy
-tADBC:02:A:0:N81:1:Matched
-LTHB:04:A:0:N81:1:Matched

Clear

tR5 Firmware[A106]

l

B (@] ! 5] =1 el (] (@]

Status Description Comments
tRS 1[01h] 115200 Disabled M,8,1 Remote /O [Modbus RTU]S*DO (Relay DO) Settings unmatched ]
'ﬁu T TrTReT Erieatriedt et ettt R T eT et
tTHS 04h] 115200 Disabled M,8,1 Remote /O [Modbus RTUIS*AI (Universal Thermistor) Matched

DO Host WDT Commands Log  Summary  About
Protocol Modbus RTU v|
Address 1 = D1H
Baud Rate 1115200 v]
Parity N,8,1 v|
Checksum Disabled

Change it from 2ms to Oms, and click the Set.... Button.

Response Delay

Exit:

P
>
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If the PC is connected with modules but the communication settings or module names are incorrect, the

“Module not found” or “Module unmatched” text will be displayed next to the module name and only

the loaded module settings can be reviewed.

(> -@@

B CEDM‘“: Address Baud Rate Checksum Format Status Description Comments
- EADS0L:ADNG1:1 o — n
- EADBC:02:A:0:N81:1 tADS 1[01h] 115200 Disabled N,8,1 Remote /O [Modbus RTU]S™AI Supported l
;“"tTHS:Uq':H:U:NSl:l To2i] TT3200 Creaoe g MO L RETTIOLE [ LouOas T e L SuppoTG
tTHE 4[04h] 115200 Disabled MN,8,1 Remote /O [Modbus RTU]S*AI (Universal Thermistor) Supported

In this case, the found module name does not match the project file.

Load Search Project file = DADCON_Utility_Pro_PC\search\project\Case01\Case01.txt

COM port I/0 list Configurations loaded from module Configurations loaded from file

=~ COM4 VERSION = A106

[ tR5:01:A:0:N81:1:[tADSIModule unmatched GET_COMMUNICATE_PARAMETER = Baud rate 115200, Format N,8,1
GET_DO_POWER_ON = 2h

GET_DO_SAFE_VALUE = 6h

GET_WDT_TIMER. = 255ms

GET_WDT_EMABLE = Disabled

tM-R5 is not found. GET_WDT_OVERVWRITE = Enabled
GET_RESPONSE_DELAY_TIME = Oms
[

< 8 -TR5:01:A:0:N81:1:[tADSIModule unmatched The settings of the tM-R5
- -LADBC:02:A:0:N81:1:Matche
COMI L. £THB:04:A:0:N81:1:Matched

\- -CTH8:04: A 0:N81:1:Matched

odbus RTU]5*DO (Relay p0)] Module in the project file.

After closing the “Load...” window, the user can see the correct module name but cannot open the
setting page. Please replace the correct module and set the communication parameters properly, then

execute the Load Project to do the comparison.

NOEEEEOE

Address Baud Rate Checksum Format Status Description Comments

1[01h] 115200 Disabled M,8,1 Remote /O [Modbus RTUIS*DO (Relay DO) l [tADSIModule unmatchedl
2[02h] 115200 Disabled M,8,1 Remote [fO  [Modbus RTU]8*AI

4[04h] 115200 Disabled M,8,1 Remote /O [Modbus RTU]S8*AI (Universal Thermistor) Matched

- £R5:01:A:0:N81:1:[tAD5]IModule unm
i+ -tADBC:02:A:0:NB1:1:Matched
i ETHB:04:A:0:M81:1:Matched

) e .
Can not load tR5 form The correct module name will be

prompted here, but the setting
Found [tADS] Module unmatched page cannot be opened.
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If the PC is not connected with the I/O module, the “Not exist” text will be displayed next to the module

name and only the loaded module settings can be reviewed.

DCOM Utility Pro PC

D

Address  Baud Rate Checksum Format Status

il
v

n A

Load Project
[

Also, click each module name to view the settings.

Load Search Project file = DADCON_Utility_Pro_PC\search\projectyCase01\Case01.txt

COM port I/ 0O list Configurations loaded from module Configurations loaded from file
=8 COM4:Mot exist WVERSION = A102
4RS:01:A:0:MN81:1:Port 4 not exist GET_COMMUNICATE_PARAMETER = Baud rate 115200, Format N,8,1

4ADSC:02:A:0:N81:1:Port 4 not exist GET_MODBUS_MISC = Normal Mode, 60Hz Filter

E e Aol . " GET_MODBUS_DATAFORMAT = Engineering Format
£TH8:04:A:0:N81:1:Port 4 not exist GET RESPONSE DELAY TIME = 1ms
GET_CHANMEL_EMABLE_STATUS = FFh
GET_CHO_INPUT_RANGE = [62h]Type u Fenwell 0 ~ +150 °C

= GET_CH1_INPUT_RANGE = [62h]Type u Fenwel 0 ~ +150 °C
: GET_CH2_TNPUT_RANGE = [62h]Type u Fenwel 0 ~ +150 °C

o -CRS:01:4:0:N81:1:Fort 4 not exist GET_CH3_INPUT_RANGE = [62h]Type u Fenwell 0 ~ +150 °C
Il . GET_CH4_TNPUT_RANGE = [62h]Type u Fenwel 0 ~ +150 °C

- -tADBCI02:A:0:NB1:1:Port 4 not exist GET_CHS_INPUT_RANGE = [62h]Type u Fenwel 0 ~ +150 °C
R : GET_CHB_INPUT_RANGE = [62h]Type u Fenwel 0 ~ +150 °C
-UTHE:04:A:0:N81:1:Port 4 not exist GET_CH7_INPUT_RANGE = [62h]Type u Fenwel 0 ~ +150 °C

GET_CHO_TEMPERATURE_OFFSET =0
GET_CH1_TEMPERATURE_OFFSET = 0
GET_CH2_TEMPERATURE_OFFSET =0
GET_CH3_TEMPERATURE_OFFSET =0
GET_CH4_TEMPERATURE_OFFSET =0
GET_CH5_TEMPERATURE_OFFSET =0
GET_CHG6_TEMPERATURE_OFFSET =0
GET_CH7_TEMPERATURE_OFFSET =0
GET_USER_DEFIMED_TYPE_A = [70h]3A86F00Bh
GET_UUSER_DEFINED_TYPE_B = [70h]397AB12Ch
GET_USER_DEFIMED_TYPE_C = [70h]34286158h
GET_TEMPERATURE_DISPLAY_FORMAT = Celsius

The module settings
in the project file.

COM4;tTH8:[0,0,8,0,0,01;4[04h];115200;Disabled;N,8,1;Remote I/O;[Modbus RTU]8*AI (Univ

After closing the “Load...” window, the user can see the correct module names. Please connect modules

and set the communication parameters properly, then execute the Load Project to do the comparison.

%1

g [n] B & ol )21 [l [T @) [

= COM4:Not exist Chackeuma L £ Chabuc Daccrintion C o
i 4R5:01:A:0:N81:1:Port 4 not exist ) " )
FADBC:02:A:0:NEL 1 :POrt 4 not exist tR5 1[01h] 115200 D@bled M,81  Remote YO [Modbus RTU]5$DD (Relay DO) Port 4 not eth
tTHB:04:A:0:N81:1:Part 4 nat exist tAD8C  2[02h] 115200 Disabled M,8,1 Remote IO [Modbus RTU]8*AI Port 4 not exist

tTHE 4[04h] 115200 Disabled M,8,1 Remote YO [Modbus RTU]8*AI (Universal Thermistor) Port 4 not exist

Clear

The correct module name will be prompted here,
but the setting page cannot be opened.
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Appendix H Other Information
H.1 How do | Search the Product Webpage?

Enter the keyword in the Search box on the ICP DAS website (www.icpdas.com) to find out the product

information.

ICP DAS X \ Y

€ C| o www.icpdas.com|

CP T TR

DAS Info: Industrial §5 Modem with RS-232 and USB interface (RoHS)

(,..., [ar =] 8
I N

ACTUS

Module: GTM-ZP4M-4GC
Info: Industrial 4G Modem with RS-232 and USE interface. Fregency Band for China. (RoHS) (Asia
Only)

DAM-4GE

Module: tM-7510U

Info: Tiny Isolated RS-485 Repeater (RoHS)

Module: tM-7520U
Info: Tiny Isolated RS-232 to RS-485 Converter (RoHS)

Module: tM-7520U-CA
Info: Tiny Isolated RS-232 to RS-485 Converter with CA-0915 Cable (RoHS)

Module: thM-7521
Info: Tiny Addressable (1x RS-232) to RS-485 Converter with PoE (RoHS),Includes CA-002 Cable

Module: tM-7522
Info: Tiny Addressable (2x R5-232) to RS-485 Converter with PoE (RoHS),Includes CA-002 Cable

Module: tM-7530
Info: Intelligent tiny RS-232/CAN converter (RoHS)

| Module: thM-7530A
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H.2 How do I Quickly Navigate a Specific Chapter?

1) Read the PDF file on PC
Click the Bookmark icon on the left-side panel, and then click any heading with the chapter number.

B

%% » Type Code 1A: The data ranges from O to 20 mA.
@ The value ranges from O (0000h) to +65535 (EFFFh).
E- R -
'y Type Code Range Diata Format Min. Max.
Engineering a +25000
05 OVio+25V
> D Chapter 2 Hardware i 2's Complement 0000h TFFFR
@ Installation Engineering 4000 20000
i o7 4mato 20 mA
> l] Chapter 3 Software Tool - 2's Complement SLLLT FEEEh
DCON Utility Pro Engineering 0 +10000
08 0Vio+10V
[d Chapter4 Software Tool - 2 Complement 0o0on TFFEn
= Engineeri Q +5000
Modbus Master Tool = 08 OV io 45 Y ne il
2's Complement 0000k TFFFh
> l:l Chapter 5 Software Tool - EZ 4 L
Engineering a +10000
Data Logger 04 OVio+1V
2's Complement 0000k TFFFh
> ﬂ Chapter 6 Software | & Enginearing 5 =000
Development Tool 08 0V o +500 mV
2's Complement 0000k TFFFh
> D Appendix A Function Engineering 0 +20000
ot o OmAto +20 mA
Desc rlptlon 2's Complement 0000k TFFFh
~ [] Appendix B Type Codes and Engineering 0 20000
1A Omé to 20 mA
Ranges for AI/AO Data 2's Complement 0000h FFFFh
D B'l Data Ranges for tM-AD2 MNote: [f the Analeg Format is set to "% FSR”, the data of any type code ranges from +000.00 to
+100.00.
[1 B.2 Dataganges for tM-ADS =

2) Read the PDF file in a browser
Depending on the browser, find out the Bookmark icon at the top of the PDF file
or just click on the page to show the toolbar.

tM-series_user_manual_en_v1.0.pdf

I

=or
=3

¥

3.1 Search I/0 Modules

In this case, PC (COM Port) and I/O module (RS-485) are connected tt  Revision History

converter). Make sure that both PC and I/O module are connected pr - ~optent of Table
turned on. .
> Chapter 1 Introduction

Step 1: Choose the COM port number that used on PCand set condi » Chapter 2 Hardware Installation

Checksum, and Format for searching. « Chapter 3 Software Tool - DCON Ut

18 ocon wiility Pre 3.1 Search I/0 Modules
=
= ' - > 3.2 "Configuration” Page
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