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A Message to the Customer...

Advantech Customer Services

Each and every Advantech product is built to the most exacting
specifications to ensure reliable performance in the unusual and
demanding conditions typical of industrial environments. Whether
your new Advantech equipment is destined for the laboratory or the
factory floor, you can be assured that your product will provide the
reliability and ease of operation for which the name Advantech has
come to be known.

Your satisfaction is our number one concern. Here is a guide to
Advantech’s customer services. To ensure you get the full benefit of
our services, please follow the instructions below carefully.

Technical Support

We want you to get the maximum performance from your products. So
if you run into technical difficulties, we are here to help. For most
frequently asked questions you can easily find answers in your
product documentation. These answers are normally a lot more
detailed than the ones we can give over the phone.

Please consult this manual first. If you still cannot find the answer,
gather all the information or questions that apply to your problem and,
with the product close at hand, call your dealer. Our dealers are well
trained and ready to give you the support you need to get the most
from your Advantech products. In fact, most problems reported are
minor and are able to be easily solved over the phone.

In addition, free technical support is available from Advantech
engineers every business day. We are always ready to give advice on
application requirements or specific information on the installation and
operation of any of our products.
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Product Warranty

Advantech warrants to you, the original purchaser, that each of its
products will be free from defects in materials and workmanship for
two years from the date of purchase.

This warranty does not apply to any products which have been
repaired or altered by other than repair personnel authorized by
Advantech, or which have been subject to misuse, abuse, accident or
improper installation. Advantech assumes no liability as a conse-
guence of such events under the terms of this Warranty.

Because of Advantech'’s high quality-control standards and rigorous
testing, most of our customers never need to use our repair service. If
an Advantech product ever does prove defective, it will be repaired or
replaced at no charge during the warranty period. For out-of-warranty
repairs, you will be billed according to the cost of replacement materi-
als, service time and freight. Please consult your dealer for more
details.

If you think you have a defective product, follow these steps:

1. Collect all the information about the problem encountered (e.qg. type
of PC, CPU speed, Advantech products used, other hardware and
software used etc.). Note anything abnormal and list any on-screen
messages you get when the problem occurs.

2. Call your dealer and describe the problem. Please have your manual,
product, and any helpful information readily available.

3. If your product is diagnosed as defective, you have to request an
RMA number. When requesting an RMA (Return Material Authori-
zation) number, please access ADVANTECH's RMA website: http://
www.advantech.com.tw/rma. If the web sever is shut down, please
contact our office directly. You should fill in the “Problem Repair
Form”,describing in detail the application environment, configura-
tion, and problems encountered. Note that error descriptions such as
“does not work” and “failure” are so general that we are then
required to apply our internal standard repair process.

4. Carefully pack the defective product, a completely filled-out Repair
and Replacement Order Card and a photocopy of dated proof of
purchase (such as your sales receipt) in a shippable container. A
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product returned without dated proof of purchase is not eligible for
warranty service.

5. Write the RMA number visibly on the outside of the package and
ship it prepaid to your dealer.
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Introduction



1.1

ADAM Data Gateway Series

1.2

Networks have become increasingly vital for industrial automation appli-
cations. Many control devices today do not have a network port and can
only communicate with a dedicated local PC or control panel.

Advantechs revolutionary network-enabling technology is now
allowing control devices with serial ports to connect to the Ethernet and
share networks quickly and cosfesttively. The ADAM-4572 Ethernet

to Modbus Data Gateway is a new product of ADAM Data Gateway
series from Advantech that allows users to integrate new and existing
Modbus/R'U and Modbus/ASCII serial devices to newer TCP/IP
network-based devices. Manufacturers, system integrators, and end users
can now take advantage of the ADAM-4572 to create networked
applications for remote managing and to accessing data for their control
devices that wasn't possible before.

Protocol

Originally developed for PLCs in industrial automation and manufactur-
ing control applications, Modbus has become one of the most popular
open standard protocols in use tad&then it comes to planning data
communication for open, multi-vendor industrial control systems, Mod-
bus is the first choice of end users and integrators. Althowghat'the
most powerful protocol available, its rare simplicity allows not only rapid
implementation, but also remains flexible enough to be applied in virtual-
ly all industrial situations.

The communication mode of Modbus can be ASCIURor TCP/IPThe
ADAM-4572 is used to support applications such as protocol conver-
sion between serial (Modbus/ASCIl or ModbuBIR and networked
(Modbus/TCP) Modbus devices or it can be used to bridge Modbus
serial devices over TCP/IP network.
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1.2.1 Overview

The Modbus/RU and Modbus/ASCII protocols define how a “master”
device polls one or more “slave” devices to read and write real-time data
over RS-232, RS-422, or RS-485 serial data communication. The simplicity
of Modbus/R'U not only allows rapid implementation, but can also re-
main flexible enough to be applied in virtually all industrial situations.

During Modbus network communication, the protocol determines how
each controller will know its device address, recognize a message ad-
dressed to it, determine the kind of action to be taken, and extract any
data or other information contained in the message. If areply is required,
the controller will construct the reply message and send it back using
Modbus protocol.

The way controllers communicate with each other is by using a master-
slave technique, in which only one device (the master) can initiate que-
ries. The other devices (the slaves) respond by supplying the requested
data to the masteor by taking the action requested in the quBrpical
master devices include host processors and programming payps. T

cal slaves include programmable controllers.

It is the master that can address individual slaves and initiate a broadcast
message to all slaves. On the other hand, slaves return a response to
queries that are addressed to them individu&Bsponses are not re-
turned to broadcast queries from the master

The Modbus protocol has a definite format for the méstprerywhich
incorporates the device (or broadcast) address, a function code defining
the requested action, any data to be sent, and an error-checking field.
The slaves response message, which is also constructed using Modbus
protocol, contains fields confirming the action taken, any data to be
returned, and an error-checking field. If an error occurred in receipt of the
message, or if the slave is unable to perform the requested action, the
slave will construct an error message and send it as its response.

The basic system architecture is as follows:

Chapter 1 Introduction 3



PC PC
@ [:]
—— ——

Modbus/TCP

Ethernet

SI=K=1c|

SI=r=3=|

ADAM-5000/MOD

3rd party device (RTU)

Figure 1-1: Modbus System Architecture

1.2.2 Modbus/RTU

The Modbus/RU protocol defines how a “master” device polls one or
more “slave” devices to read and write data in real-time over RS-232,
RS-422, or RS-485 serial data communication.

When using RU mode, each 8-bit byte in a message contains two 4-bit
hexadecimal characters. The main advantage of this mode is that its greater
character density allows better data throughput than ASCIlI mode for the
same baud rate. Nevertheless, each message must be transmitted in con-
tinuous stream.
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1.2.3 Modbus/ASCI|

When using ASCII mode, each 8-bit byte in a message is sent as two
ACSII characters. The primary advantage of this ASCIl mode is that it
allows time intervals of up to one second to occur between characters
without causing an error

Mode RTU ASCII
8-bit binary. Hexadecimal.
Two hexadecimal One hexadecimal
Coding System character contained in character contained in
each ASCII character of |each ASCII character of
the message the message
1 start bit, 1 start bit ,
8 data bits, 7 data bits,
. 1 bit for even/odd parity; |1 bit for even/odd parity;
Bits per Byte no bit for parity no bit for parity
1 stop bit if parity is used; |1 stop bit if parity is used;
2 bits if no parity 2 bits if no parity
Error check CRC LRC

Table 1-1 Comparison of Modbus RTU and ASCIlI mode
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1.2.4 Modbus/TCP

As a new extension of Modbus/R, the Modbus/TCP protocol defines

how Modbus/RU messages are encoded within and transported over
TCP/IP-based networks. Modbus/TCP is just as simple to implement and
flexible to apply as the original Modbu§/R. The Modbus/TCP proto-

col is defined by its form of encapsulation for a Modbus request or
response. That means the Modbus request or response data is encapsu-
lated in TCP frame that has a six-byte header in Modbus/TCP protocol.

Modbus/TCP enables the use of Modbus messaging in an Intranet run-
ning the TCP/IP protocols. Modbus/TCP is most commonly used for
Ethernet attachment of PL£or I/O modules to other simple field buses

or I/0 networks.
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2.1 System Requirement

2.1.1 Host computer

1.1BM PC compatible computer with Ethernet network interface card
(Pentium CPU is strongly recommended).

2.Microsoft Windows NT 4.0 (with Service Pack 3 or above).

3.HMI software with Modbus/TCP protocol or OPC Modbus/TCP
Server (e.g. Advantech GeniDAQ 4.0; louth 7.0; FIX 7.0, ICONICS
5.0 or above) installed.

2.1.2 ADAM-4572 Ethernet to Modb us Data Gate way
1.0One ADAM-4572 usés manual.
2.0ne ADAM-4572 configuration utility diskette.
3.0ne ADAM-4572 module
4.0ne rack-mount kit

5.0ne 3P to DB 9 cable

(Ethemet)

ADAM-4572

/-\) O staws/Power
©) g speeanine

O TXIRX (Ethernet)

O TXIRX (Serial)

Ethernet to Modbus Data Gateway
B ) B

Figure 2-1: The ADAM-4572 Module Front View
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-1 SHIELD
WHITE 2 Rx
RED 3 Tx
- 4 DTR
BLACK 5 j GROUND
* 6 DSR
-7 RTS
. 8j CTS
°9 NC
TX: Transmitted Data DTR: Data Terminal Ready
RX: Received Data CTS: clear to Send
RTS: Request to Send N/C:No Connection
DSR: Data Set Ready CD: Carrier Detect

Figure 2-2: Pin assignment of 3P to DB 9 cable

2.2 Communication Wiring

2.2.1 Serial Port Wiring

We recommend that shielded-twisted-pair cables that comply with the
EIA RS-485 standard be used with the ADAM network to reduce inter-
ference. Only one set of twisted-pair cables is required to transmit both
Data and RS signals. W advise that the following standard colors (as
indicated on the modules) be used for the communication lines:

DATA + (Y) -> Yellow
DATA - (G) -> Green

Chapter 2 Installation Guidelines 9



10

Wiring for RS-232 Connection

12y
1
1D
1@
——D
—
—
Y
I

10~ 30 Vee
—®

Figure 2-3: Wiring of RS-232 Connection

Wiring of RS-485 Connection

—@
— D
1D
R
1D
Y
1
O
—;

10 ~ 30 Vie
i

Figure 2-4: Wiring of RS-485 Connection

Wiring of RS-422 Connection

—
—@
——
——
1743
1
1
R\
e

10~ 30 Vie
Y

Figure 2-5: Wiring of RS-422 Connection
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2.2.2 Third Party Modb us Serial De vice Wiring
Wiring of RS-232 connection

When connecting RS-232 interface of ADAM-4572 to a third party de-
vice with DB-9 interface for data transmission, please follow the illustra-
tion below to short pin 4 and pin 6, pin 7 and pin 8 respectively at the DB-
9 end.
ADAM-4572 Modbus Serial Device
x| [0
i 1
i1 o1
-1 1 2 Rx
@D# 3 Tx

(0 .4 DTR
o 5] GROUND

SHIELD

Dl .6 DSR
D0 .7 ] RTS
@1 .8 CcTs
¢ 9 NC
TX: Transmitted Data DTR: Data Terminal Ready
RX: Received Data CTS: clear to Send
RTS: Request to Send N/C:No Connection
DSR: Data Set Ready CD: Carrier Detect

Figure 2-6: Connecting to Modbus Serial Devices (RS-232)

Wiring of RS-485 and RS-422 connection

If you are using RS-485 or RS-422 interface for data transmission, follow
standard connection.

ADAM-4572 Modbus Serial Device

- Data+

——————« Data-

TX: Transmitted Data
RX: Received Data

Figure 2-7: Connecting to Modbus Serial Devices (RS-485)

Chapter 2 Installation Guidelines 11



ADAM-4572 Modbus Serial Device

TX: Transmitted Data
RX: Received Data

Figure 2-8: Connecting to Modbus Serial Devices (RS-422)

2.2.3 Ethernet P ort Wiring

12

The ADAM-4572 uses a RJ-45 connector to interface with the Ethernet,
and supports 10/100 Mbps transmission speed. The ADAM-4572 con-
figuration utility will auto-detect the current transmission speed on the
network and configure itself accordingurthermore, we provide 1500
Vrms isolation for the Ethernet end to protect the ADAM-4572 from
damages caused by over-voltage.

Grounding RJ-45

O

Figure 2-9: ADAM-4572 Ethernet Interface
Grounding

The ADAM-4572 Ethernet interface, as required by the Ethernet stan-
dard, must be grounded.
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Cabling requirements for the Ethernet side

Use the RJ-45 connector to connect the Ethernet port of the ADAM-
4572 to the Hub. The cable for connection should be Category 3 (for
10Mbps data rate) or Category 5 (for 100 Mbps data rate) UTP/STP
cable, which is compliant with EIA/TIA 586 specifications. Maximum

length between the Hub and any ADAM-4572 is up to 100 meters (ca.

Dual Speed Hub

Category 5

UTP Cable ADAM-4572 7
il

100m

300 ft).

RJ-45

Tx+
Tx-
Rx+
NC
NC
Rx -
NC
NC

® N o g N wWwN R

NC: No Connection

Figure 2-10: Connecting the Hub and ADAM-4572
Figure 2-11: RJ-45 Pin Assignment (Ethernet)

2.3 Power Supply

The ADAM-4572 is supplied with +10~+30 VDC power via twisted-pair
wire. Power consumption can also vary with connected transceivers,
phantom current, etc. Furthermore, a 34V surge protection is added to
the power end.

Chapter 2 Installation Guidelines 13



2.4 LED Indicator

The ADAM-4572 has 4 LED indicators for users to monitor its functional
status.

[‘Vj
ADAM
0O Status/Power

@ O SpeediLink @

O TXRX (Ethernet)

O TX/RX (Serial)

Figure 2-12: Position of LED Indicators

O Note: LED indicators will be red or green, not both

LED Color Status Description
ON Heatbed (1 time/seq
Red -
OFF Not working
Status/Power
ON Power ON
Green
OFF Power OFF
ON 100 Mbps geed
Red OFF 10 Mb . $&1
S
SpealLink VopS ped
ON Valid network link
Green - -
OFF Invalid network link
Red ON Data being transmitted
OFF No data being transmitted
TX/Rx (Ethernet) - -
ON Data being receved
Green - -
OFF No data being recaved
Red ON Data being transmitted
. OFF No data being transmitted
TX/Rx (Serial) - -
ON Data being receved
Green - -
OFF No data being recéved

Table 2-1 Functional Status of LED
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2.5 Network Cabling

The following illustration is a quick reference of network cabling for you
to set up network in your factory

Host PC

Ethernet

(e e

HUB

Bl ADAM-4572

RS-232/422/485

| Remote site
Intranet / Extranet |
(Remote Control) |

I
I
I
I
I
I Control Room
I
I
I
I
I

ADAM4S2 | | b= |

LAN/ Intranet

Plant B

Figure 2-14: Network Cabling (Distributed Architecture)
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Utility Software



3.1 Installation of Utility Software

18

Before you use the ADAM-4572, you have to install the ADAM-4572
configuration utility Please follow the steps as described below:

1.Insert the ADAM-4572 configuration utility diskette into the floppy
drive (e.g. a:\) on the host PC. Change the host computefault
drive from C: to A:

2.Use your Whdows Explorer or the Wdows Run command to execute
the Setup Program. (The path for the Setup program on diskette should
be A:\setup.exe, if your default floppy drive is A:).

[-H':ﬂh[ﬂﬂ

LT _.l_l_ul_l_l_l!!f_l_lril_d
b i
[ Dalica is
1 B H Crpnitie
i
L
W gl N
| Crrewer
j o=
- O
& 12 il
=
T i
e
2 Fargi
1 P
¥ s 1| vehad s

Figure 3-1: Installing Configuration Utility

3.The Setup program will specify for you a default installation path,
C:\Program Files\Advantech\ADAM4572. If you are not satisfied with
the default installation path, just click the Browse button to change to
another path. After you have specified the installation path, click the
Next button. The program will start to copy the program files to your
computer
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Figure 3-3: Installation Complete

4. After Setup has copied all program files to your computérk the
Finish button to finish the installation. Configuration utility will then
search the ADAM-4572 device on your local area network automati-
cally.
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Figure 3-4: Configuration Utility

3.2 Configuration

The ADAM-4572 provides easy configuration byintfows utility
through Ethernet connection. Thisinlows utility searches all the
ADAM-4572 devices on the network automatically and you can config-
ure various parameters for TCP/IP configuration eaBiy secure ad-
ministration, it can also restrict the access right for configuration to only
one host PC to enhance network secultfth this secure function
enabled, other PCs will not have access right for configuration. The
Windows utility consists of four functional categories: System, Network,
Port and Modbus, which are presented on the toolbar of the configura-
tion utility.

3.2.1 System Configuration

Configuration utility can only search the ADAM-4572 devices on the
local network segment amménnot search beyond a router or gateway.
Therefore, before you set up the network, you have to make sure that all
the ADAM-4572 devices that you want to monitor must reside on the
same local network segment with the host PC.

20 ADAM-4572 User's Manual
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Figure 3-5: System Setting Window

ADAM Data Gateway

In this column, you will see all the found ADAM-4572 devices are listed
when you use the configuration utility to auto-search ADAM-4572 de-
vices. The specific number following each ADAM-4572 device is its
Ethernet Address. The Ethernet Address is what helps the local system
to identify and locate each ADAM device. This Ethernet Address is
already set before delivery from factphgnce no need for further con-
figuration.

Device Name

Configuration utility offers you device name information to distinguish a
specific ADAM-4572 from other ADAM-4572. Names longer than 128
characters cannot be used. It is best to choose a name you can remember

Device Description

This field is to record the function and purpose and other information for
each ADAM-4572 device in more detail for easy management and main-
tenance. ¥u are allowed to describe in your own words.

Firmwar e \ersion

In this field, configuration utility represents the firmware version of the
ADAM-4572. Sometimes you might need to refer to the firmware version
to determine functions available on the ADAM-4572 device. In case of
any problem that might concern the firmware version, please provide the
firmware version number to our Customer Service.
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3.2.2 Network Configuration
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Figure 3-6: Network Setting Window
MAC Address

This is also called Ethernet address and needs no further configuration.

Link Speed

This function will show the current linking speed to be either 10Mbps or
100Mbps. Howevetthe utility will auto-detect the current transmission
speed on the network segment and set the transmission speed for the
device accordingly without your further efforts.

Duplex Mode

The utility will detect the current transmission mode (half-duplex or full-
duplex) on the network segment, and set the transmission mode for the
device accordingly without your further efforts.

IP address, Subnet Mask, Default Gateway

The IP address identifies your ADAM-4572 device on the global net-
work. Each ADAM-4572 has same default IP address 10.0.6ulhavve

to ask your network administrator to obtain a specific IP address and
then configure each ADAM-4572 with the individual IP address.
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3.2.3

Serial P ort Configuration
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Figure 3-7: Port Setting Window

Name

To specify which port on the ADAM-4572 is to be connected to the
Modbus serial device. Since the ADAM-4572 has only one serial port,
the only available port name is Port 1.

Description

You can give more detailed description of the function of the port for
easy management and maintenance. Descriptions longer than 128 char-
acters cannot be used.

Type

Each ADAM-4572 offers 3 kinds of serial interfaces, RS-232, RS-485 and
RS-422. Yu can use any one of the 3 serial interfaces according to your
requirements. U must also pay special attention to the wiring scheme
of the ADAM-4572 serial connection to make sure it conforms to the
serial type you select.

O Note: Special Function on Serial Port Handling

RS-485 -The biggest advantage of the ADAM-4572 serial port handling
is when you configure the ADAM-4572 serial port to RS-485 and all
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3kinds of serial interfaces can be connected to ADAM-4572. Every Mod-
bus device connected to any of the 3 serial buses must have a unique
Modbus ID, and can be accessed from host PC through ADAM-4572.

RS-422 \When configuring the ADAM-4572 serial portto RS-422, RS-
422 and RS-232 type of serial interfaces can be connected to ADAM-
4572. All devices connected to these 2 serial buses can be accessed from
host PC through ADAM-4572,

RS-232 When configuring the ADAM-4572 serial port to RS-232, only
the RS-232 type of serial interface can be connected to ADAM-4572.

Parity, Data bits, Stop bits
The settings for these parameters depend on the protocol that is running
on the connected Modbus device (i.e. Modbus/ASCII or Modug)R

. Parity None Even or Odd
Option
Data Bits 7 7
Stop Bits 2 1
Modbus/ASCII
Table 3-1 Settings of Modbus/ASCII
. Parity None Even or Odd
Option
Data Bits 8 8
Stop Bits 2 1
Modbus/RTU
Table 3-2 Settings of Modbus/RTU
Baud Rate

While setting the baud rate, please note that the value should conform to
the current transmission speeds of connected devices.
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3.2.4 Modbus Configuration
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Figure 3-8: Modbus Configuration Window

Lock the Configuration of Host

This option is enabled in order to protect all configuration settings from
being changed inadvertentiyWhen this option is enabled, only the PC
with specified IP address (e.g. 172.20.20.2) is allowed to set the configu-
ration whereas other PCs will not be given the access right for configura-
tion and the option will be grayed out accordingly

Modbus/TCP port number

The default port number of Modbus/TCP is 502. If you want to select the
port yourself, you can set it within the range of 512 to 50000. Note that a
port number below 512 is already reserved in each situation for other
specific uses and thus unavailable for your selection.

Modbus Serial Frame Timeout

RTU Frame Tmeout

This option specifies the time duration in milliseconds for the ADAM-
4572 to wait for a response after it has issued a command while using
Modbus/R U. After the timeout is expired and no response is received,
the ADAM-4572 will regard the command as failed. Note that the Time-
out for the host PC must be greater than the timeout setting here speci-
fied, otherwise an error will occur
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ASCII Frame Inter Chaflimeout

This option specifies the time interval in milliseconds between charac-
ters within the Modbus/ASCII message. If a greater interval occurs, the
receiving device assumes an error has occurred.

Modbus Serial Frame Type

This option specifies whether to Retain the original encapsulated frame
type or to Convert to Modbus/ASCII frame anyway

When finished the configuration of the settings, please follow the steps
to make these settings effective on the ADAM-4572.

ok | Conesl | iy | — O | Ceeel | e | —>
Click “OK” Click “Apply”

Reset | | @0 | [t | &0 | —>Complete
Click “Reset”

3.2.5 Status Messages

The status message shown at the bottom of the utility window reflects
the current status of ADAM-4572.

= e
R e — Ly

Figure 3-9: Status Bar
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Ready
The configuration utility has found the ADAM-4572 and it is ready for
use.

Searching ADAM-4572
The configuration utility is searching the ADAM-4572.

Querying DATA fr om ADAM-4572
The configuration utility is getting data from the ADAM-4572.

Device Ready
The ADAM-4572 is ready to be configured and is now waiting for ac-
knowledgement from the device.

Lost Connection from the Device

Due to device shut down or network failure, the configuration utility has
lost connection after 5 seconds.

Fail to apply this setting to the device
Specific settings are not accepted by ADAM-4572.

The device fails to respond
The connected device does not respond.

Fail to reset the device
Fail to reset the ADAM-4572.
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Features and
Specifications



4.1

The ADAM-4572 is designed to be a Modbus data gatewlaigh serves

as an interface between Modbus serial devices and computer hosts run-
ning Modbus/TCP on Ethernet. Fully compliant with Modbus/TiOP

ideal for customers who are looking for an easy way to connect their
existing devices or controllers running Modbus serial protocols (Mod-
bus/ASCII or Modbus/ RU) to Ethernet network. It functions as a bridge
between Modbus serial devices or controllers over TCP/IP Ethernet.
Benefits are also abundant for customers who want to expand their Eth-
ernet-based Modbus (Modbus/TCP) application.

The ADAM-4572 is both cost-effective and convenient in connecting
your existing Modbus devices to Ethernet running Modbus/TCP with-
out extra costs in network re-investmenitisupport for RS-232/422/

485 modes, users can very conveniently connect their various Modbus
devices to TCP/IP over Ethernet network. Host and HMI performances
can also be enhanced with load-sharing benefits.

Features

30

The major features of ADAM-4572 are described as below:

Compact design without any hardware configuration

The ADAM-4572 can be readily connected to or removed from the net-
work without shutting down the system. The configuration utility will
search the ADAM-4572 devices on the network every 10 seconds. Also,
when you are performing system maintenance, you can remotely con-
nect to the ADAM-4572 and acquire on-site data.

Allow up to 8 clients for data accessing simultaneously

Any client running Modbus/TCP on Ethernet can access data of Mod-
bus serial devices through ADAM-4572. Up to 8 clients are allowed
simultaneously to connect to ADAM-4572 and access Modbus serial
data through ADAM-4572.
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Support popular HMI software with Modbus/TCP driver or OPC server
ADAM-4572 is designed to be fully compatible with most popular HMI
software, which supports Modbus/TCP protocol with Modbus/TCP driv-
er or OPC server (e.g. Advantech GeniDAQ 4.0,dach 7.0, FIX 7.0,
ICONICS 5.0 and above).

Free limitation of OS platform

Any PC host running Modbus/TCP protocol, no matter what OS plat-
form it is running on, can connect to and access data through ADAM-
4572.

Independent wiring and flexible handling on serial interfaces

ADAM-4572 provides an individual wiring terminal for connecting 3
different serial interfaces, RS-232, RS-485, and RS-422 independently

The flexible and cost effective design of ADAM-4572 expands the serial
connection without physically expanding serial interface from 1 portto 2
or 3 ports. While configuring serial port of ADAM-4572 to be RS-485, it
allows the host PC to access RS-232, RS-485, and RS-422 Modbus serial
devices through ADAM-4572. While configuring ADAM-4572 serial port

to be RS-422, it allows the host PC to access RS-232 and RS-422 Modbus
serial devices through ADAM-4572.

Auto-searching Windows utility

The configuration utility can search all the ADAM-4572 devices on the
network automatically and configure them according to the current net-
work status, saving your effort to acquire the status information your-
self. Meanwhile, the utility can optionally restrict the access for config-
uration to only one PC, allowing no other PCs to perform configuration.
This is often done to enhance network security and reduce system mal-
functions due to unauthorized changes made to the system.

Real-time Operation System (RTOS)

The ADAM-4572 adopts pSOS, a Reah€ Operating System TR®S),

as its software platform. The pSOS System has long been recognized as
an excellent platform, which offers robust stability and quality for overall
performance on the ADAM-4572.

Chapter 4 Features and Specifications 31



4.2

Surge protection for RS-485 line and power supply

The ADAM-4572 provides surge protection for the power input and
some vital part of the internal circuitriyor the power input, the &
protection is up to 34\and when the instantaneous power output rises
up to 200 Wtts, the circuit will break to protect the device from being
damaged. For RS-485/422, thegmiprotection is up to 18¥nd when

the instantaneous power output rises up to 2@&3)\the circuit will
break to protect the device from damages.

Hardware Specifications

32

» Protocol: TCP UDP IP. ARP
Modbus: Modbus/RU, Modbus/ASCII, Modbus/TCP

* Network Port: 10 BASE-T IEEE 802.3, 100 BASE-TX IEEE 802.3u
RJ-45 connector

* Serial Port: RS-232/485/422
10 plug-in connector (20-pin terminal)
Transmission speed: 300 bps to 115.2 kbps
Format; parity: odd, even, none
Data bit: 7, 8
Stop bit: 1, 2

« Compatibility: Ethernet: version 2.0/IEEE 802.3, IEEE 802.3u
Modbus/Serial: Modbus/ASCII, ModbusiR
Network: Modbus/TCP

« Diagnostic LEDs: Network: Tx/Rx, Link, Speed (10/100Mbps), Power
Serial: Tx/Rx, Status

« Utility Software: Windows-based, device auto-searching
Device Setting: name, description, serial port

« Compatible with application software running on Modbus/TCP
standard

» Power Requirements:unregulated 10 to 300¢ with protection from
power surge
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» Power Consumption:3 watts
» Case:ABS with captive mounting hardware

» AccessoriesNylon DIN-rail mounting adapter SECC panel mounting
bracket

» Operating Temperature: 0to 60° C

» Storage Temperature:-20to 80° C

» Operating Humidity: 20 to 95% (non-condensing)
 Storage Humidity: 0 to 95% (non-condensing)

* Dimension

112.00

oo

FRONT VIEW

Figure 4-1: ADAM-4572 Module Dimension
» Weight: Total Weight (only ADAM-4572) =150 g
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A.1 OPC Server

36

When you want to use the OPC Server with Modbus/TCP protocol,
please refer to the following. Since OPC servers from different vendors
could vary we will use the Advantech Modbus/TCP OPC Sever as an
example. For further details, please refer to each manual.

Device Setting
Enter the proper settings for your ADAM-4572 device.

Dewice Properties

1P Address

PPty (502

Unit1D; -
Timeout: [fooo

Read-ahead: [~ Ensble

Dioes ot access the physical device
I~ Simulate 110

oE | Cancel |

Figure A-1: Device Property Setting

IP Address
You should enter the proper IP address for the ADAM-4572; otherwise it
will not be located on the network.

TCP Port

This is the TCP port on the ADAM-4572 you want to connect to (default
502). You should enter the proper TCP port for the ADAM-4572; other-
wise it is not to be found on the network.
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A.2

FIX

When you are using Intellution FIX 6.X or above, which is a specific
HMI software, and get connected to the ADAM-4572, please follow the
steps below to carry on with its configuration:

1.Access the Hosts file on your system disk. The path is
C:\WINNT\system32\drivers\etc\Hosts. Or you can useddivs Find
to locate the Hosts file more quickly

[ il g e i
P b Lo | Cubs ki | A |
I [P e I
Y o = |
e I | ey
T e anaen "L.
ICTI=S Sw | T
¥ B Fis
P Ay T
" | ]|
bl | et

Figure A-2: Searching File

2.Double-click the Hosts file. Since there is no program association for
this file type, an Open ith dialog box will appeaiSelect NOTERD
program to open the Hosts file.

Clel i pyem 5 ard Ao L i oos i il T T
i o i i ol O k. e
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|

|
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Figure A-3: Select Notepad Program
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3.Add the IP address of ADAM-4572 into your Hosts file. For your
proper IP address, please ensure that it is identical with that which is
found on your configuration utility

Craid T LEID
iFH Pl aidill b Nideradl 70070 dar Boslak HF.

A i R R
gt e e e e R e - vl

L i SNEPET

]

Figure A-4: Add IP Address of ADAM-4572 to FIX
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4. Access Start menu/Intellution FIX/System Configuration.
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Figure A-5: Select System Configuration of FIX

5.Select MBE ltem

. =

ERRF=REE

Figure A-6: Select MBE Item
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6.Add the IP address of ADAM-4572 into MBE item

Figure A-7: Add the IP address of ADAM-4572 into MBE
7.Execution

When you finish all the settings, it is now ready to run your HMI
software.

40 ADAM-4572 User's Manual



Appendix

Application



42

The followings are the application examples for the ADAM-4572.

ERP, MES, Plant
“Third-party Appli

Internet or Modem
Access Link

TCP/IP Network
(Ethernet)

...Plug-and-Play
(Ethernet Auto Detection)

Other 3rd Party Modbus Controllers

ADAM 4000
DAC 110

Figure B-1: Application example of ADAM-4572

Modbus is the most popular industrial network in the world, yet solu-
tions for integration with the Ethernet are limited. Even connecting via
Com Port, it also increases loading of PC and frequently leads to low
performance. The ADAM-4572 provides a perfect solution to integrate
Modbus into Ethernet to serve as a high-performance and cost-effective
network.

In various industry domains, such asatéf TTeatment, Power Genera-
tion, Automotive, SemiconductoBuilding Automation, €lecom Sys-

tem, and so on. Thousands of system projects can be completed with
ease for many specific applications.

For example, in the application for water treatment site, the field equip-
ments came to be distributed in such a vast area, which aggravates the
difficulty to monitor and control the status of each DA&C equipment.
Most of these industrial equipments are connected to Modbus network,
including the ADAM-5511, ADAM-5000/MOD, and third-party control-

lers. The ADAM-4572 works as a communication bridge between Mod-
bus and Ethernet, integrating field instruments with Human Machine
Interface as a complete SCADA. Plug-and-Play function makes this
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architecture much more flexible, engineer can use configuration utility to
add or remove the ADAM-4572 for the network at anytime. It provides
not only configuration function, but also monitoring and auto-detecting
function of the ADAM-4572 status. In addition, if there is any problem
occurring on job site, engineers can also maintain this system via Inter-
net or modem thousands of miles away
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C.1 ADAM Dimensions
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Figure C-1: ADAM Modules Dimensions
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C.2 Installation

C.2.1 DIN-Rail Mounting

Figure C-2: DIN-Rail Adapter
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Figure C-3: DIN-Rail Mounting



C.2.2 Panel Mounting

142.00
132.00
122.00

Figure C-4: Panel Mounting Bracket Dimensions
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Figure C-5: Panel Mounting
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C.2.3 Piggyback Stack

Figure C-6: Piggyback Stack

Appendix C Technical Diagrams
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Appendix

D

RS-485 Network
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EIA RS-485 is the industrg’'most widely used bidirectional, balanced
transmission line standard. It is specifically developed for industrial multi-
drop systems that should be able to transmit and receive data at high
rates or over long distances.

The specifications of the EIA RS-485 protocol are as follows:
* Maximum line length per segment: 1200 meters (4000 feet)

« Throughput of 10 Mbaud and beyond -Differential transmission (bal-
anced lines) with high resistance against noise

« Maximum 32 nodes per segment

« Bi-directional master-slave communication over a single set of twist-
ed-pair cables

« Parallel connected nodes, true multi-drop

ADAM-5000 systems are fully isolated and use just a single set of twist-
ed pair wires to send and receive! Since the nodes are connected in
parallel they can be freely disconnected from the host without affecting
the functioning of the remaining nodes. An industry standard, shielded
twisted pair is preferable because of the high noise ratio of the environ-
ment.

When nodes communicate through the network, no sending conflicts
can occur since a simple command/response sequence is used. There is
always one initiator (with no address) and many slaves (with addresses).
In this case, the master is a personal computer that is connected with its
serial, RS-232, port to an ADAM RS-232/RS-485 convefike slaves

are the ADAM-5000 systems. When systems are not transmitting data,
they are in listen mode. The host computer initiates a command/response
sequence with one of the systems. Commands normally contain the ad-
dress of the module the host wants to communicate with. The system
with the matching address carries out the command and sends its re-
sponse to the host.
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D.1 Basic Network Layout

Multi-drop RS-485 implies that there are two main wires in a segment.
The connected systems tap from these two lines with so called drop
cables. Thus all connections are parallel and connecting or disconnect-
ing of a node doesn't affect the network as a whole. Since ADAM-5000
systems use the RS-485 standard and an ASCIl-based commands set,
they can connect and communicate with all ASCII-based computers and
terminals. The basic layouts that can be used for an RS-485 network are:

Daisychain

The last module of a segment is a repe#tex directly connected to the
main-wires thereby ending the first segment and starting the next seg-
ment. Up to 32 addressable systems can be daisychained . This limitation
is a physical one. When using more systems per segment the IC driver
current rapidly decreases, causing communication errors. In total, the
network can hold up to 256 addressable systems. The limitation on this
number is the two-character hexadecimal address code that can address
256 combinations. The ADAM convert&DAM repeaters and the host
computer are non addressable units and therefore are not included in
these numbers.

A Setgment 1 ) Setgment 2
f T
—

LT oo Repeter
RS232/RS485 1
RS-485

-7 1@

RS-232

Figure D-1: Daisychaining
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Star Layout

In this scheme the repeaters are connected to drop-down cables from the
main wires of the first segment. A tree structure is the result. This
scheme is not recommended when using long lines since it will cause a
serious amount of signal distortion due to signal reflections in several
line-endings.

D Coverter
RS232/RS485

RS-232

repeater repeater O repeater Q
1 2 N

2
I I
i e,

Figure D-2: Star structure
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Random
This is a combination of daisychain and hierarchical structure.

D Coverter Repeater
RS232/RS485 2
RS-485

RS-232

- O [0 GOM 0

\

\ ADAM-5000
SYSTEM

Figure D-3: Random structure
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Combination of an ADAM-4000 and an ADAM-5000 in a
RS-485 Network

The following figure shows how to integrate ADAM-4000 and ADAM-
5000 systems in a network.

(i) Coverter Repeater
RS232/RS485 2

-

I @ T (M0

RS-232 |!||!||!||!|
]

=
—

} ADAM-5000
e —— SYSTEM
R— —
HHEHEEE ADAM-4000 I/0
3 MODULES
@

Figure D-4: ADAM-4000 and ADAM-5000 in a network

O Note: The speed of ADAM-4000 and ADAM-5000 in a RS-485
network should be the same.
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D.2 Line Termination

Each discontinuity in impedance causes reflections and distortion. When
a impedance discontinuity occurs in the transmission line the immediate
effect is signal reflection. This will lead to signal distortion. Specially at
line ends this mismatch causes problernsliminate this discontinuity
terminate the line with a resistor

PROBE HERE

Rt
RX DRIVE> L\N—\ RECEIVER RX
Rt=120 Q
Ri= 47 Q W
Rt=470 Q

Figure D-5: Signal distortion

The value of the resistor should be a close as possible to the character-
istic impedance of the line. Although receiver devices add some resis-
tance to the whole of the transmission line, normally it is sufficient to the
resistor impedance should equal the characteristic impedance of the line.

Example:

Each input of the receivers has a nominal input impedance 0218 k
feeding into a diode transistor- resistor biasing network that is equiva-
lent to an 18 R input resistor tied to a common mode voltage of 214 V

is this configuration which provides the large common range of the re-
ceiver required for RS-485 systems! (See Figure C-6 below).
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Figure D-6: Termination resistor locations

Because each input is biased to 2.th€ nominal common mode voltage
of balanced RS-485 systems, the IB &n the input can be taken as
being in series across the input of each individual receiver

If thirty of these receivers are put closely together at the end of the
transmission line, they will tend to react as thirtyQ6ksistors in paral-

lel with the termination resistoFhe overall dective resistance will need

to be close to the characteristics of the line. The effective parallel receiv-
er resistance Rwill therefore be equal to:

R,=36 x 16/30 = 12002

While the termination receptor Rill equal:

Ry=R,/[1-R/R]

Thus for a line with a characteristic impedance of @d@sistor

R, = 100/[1 - 100/1200] = 11Q

ADAM-4572 User's Manual



D.3

Since this value lies within 10% of the line characteristic impedance.
Thus as already stated above the line termination resistali Rormal-
ly equal the characteristic impedance Z

The star connection causes a multitude of these discontinuities since
there are several transmission lines and is therefore not recommend.

O Note: The recommend method wiring method, that causes a min-
imum amount of reflection, is daisy chaining where all re-
ceivers tapped from one transmission line needs only to
be terminated twice.

RS-485 Data Flow Control

The RS-485 standard uses a single pair of wires to send and receive data.
This line sharing requires some method to control the direction of the
data flow RTS (Requestd@ Send) and CTS (CleaoBend) are the most
commonly used methods.

Host command J Module reply
(o 1 P
RTS 1 —

Figure D-7: RS-485 data flow control with RTS
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Intelligent RS-485 Control

ADAM-4510 and ADAM-4520 are both equipped with an 1/O circuit
which can automatically sense the direction of the data Mwahand-
shaking with the host (like 5, Request to Send) is necessary to receive
data and forward it in the correct directiorauYcan use any software
written for half-duplex RS-232 with an ADAM network without modifi-
cation. The RS-485 control is completely transparent to the user
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