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Chapter 1 System Overview

1.1 Introduction

PC-based SoftLogic Control System

ADAM-5510KW Series Controller is PC-based SoftLogic controller
features IEC-61131-3 standard programming languages which will
satisfy the customers who are familiar with Ladder Diagram,
Function Block Diagram, Sequential Function Chart, Instruction
List and Structured Text. With IEC-61131-3 technology, one
automation system can be easily leveraged to different
applications. This reduces engineers’ efforts to learn proprietary
programming tools and saves investment costs.

ADAM-5510KW Series Controller is x86-based architecture inside
with rich memory and bundled with KW-Software ProConOS run-
time engine and MultiProg programming software. The ADAM-
5510KW Series Controller includes three models as following:

- ADAM-5510KW 4-slot PC-based SoftLogic Controller

- ADAM-5510EKW 8-slot PC-based SoftLogic Controller

- ADAM-5510KW/TCP 4-slot Ethernet-enabled SoftLogic
Controller

- ADAM-5510EKW/TP  8-slot Ethernet-enabled SoftLogic
Controller

1.2 Features

The hardware system of ADAM-5510KW Series Controller
consists of two major components: the main unit and I/O modules.
The main unit includes a CPU card, a power module, a 4-slot or 8-
slot backplane, three serial communication ports and one
debug/programming port. ADAM-5510EKW/TP and ADAM-
5510KW/TCP also embeds one Ethernet port. The Multiprog
software is also needed for developing the control program for
ADAM-5510KW Series Controller. Following are the major
features:

- Process IEC-61131 standard with rich development
environment

- Cross-Language programming
- Rich memory size for programming and storage

1-2 ADAM-5510KW Series User's Manual
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- Real time multi-task engine

- Free pre-defined function library

- Powerful debug / diagnostic / simulation / force tools

- Open Standard connection-Modbus standard Interface
- Online editing & partial download

- RS-232/485 communication ability

- Built-in Flash disk and RAM for programming

- Built-in real-time clock and watchdog timer

- Complete set of /0O modules for total solutions

- Built-in Ethernet Port (ADAM-5510EKW/TP and ADAM-
5510KW/TCP only)

1.2.1 Process IEC 61131-3 standard with rich development
environment

The standard IEC 61131-3 has been established to standardize
the multiple languages, sets of instructions and different concepts
existing in the field of automation systems. The great variety of
control concepts has led to an incompatibility between the
different control platforms and manufacturers. The result was a
great effort to be made for training, hardware and software
investments.

IEC 61131-3 defines the syntax of 5 programming languages,
defines a certain representation and describes the different
elements which can be used in the language.

The programming languages can be differentiated by the
physical appearance into 2 textual languages and 3 graphical
languages.

Textual Languages Graphical Languages

Function Block Diagram (FBD)
Ladder Diagram (LD)
Sequential Function Chart (SFC)

Instruction List (IL)
Structured Text (ST)

Table 1-1 Programming Languages Table

ADAM-5510KW Series User's Manual 1-3
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1.2.2 Cross-Language Programming

For some project integrate and scalable issues, cross-language
can help you to choose the different language for your project. For
example, you can use ladder (LD) on the simple I/O module
control or simple logical expression and use Function Block (FB)
on process control for more advanced expression and use
Sequential Function Chart (SFC) for system configuration in
hybrid control system such as Water Treatment.

|
INT I_W\ N | Action_block ST

_L_ TRANSITION1 ST
‘sn-:m !_{ s |Bnul:h7ﬂxgl
_|_ TRANSITIONZ FBD
+ | |
‘ ST 81 }7‘ ¥ ‘ A ST SI | ‘ ST1.82 |—} N |Anﬁm,|.1mu=3n|
T I ‘ N | Action block LD |
001 LD VARL LD YAR?  A_STS2
[ T} TF
‘ ST 3 ’_ Il Action_block I
R Brawch flag
com. #30ms | Couter 1
Compare———
Inpwt_1X0

K| | _’ILl

Figure 1-1 Cross-Language Programming

1.2.3 Rich memory size for programming and storage

ADAM-5510KW Series Controller supports 640KB system memory
and 1MB flash disk. With this rich memory, you can expand your
program size for more tags and expressions. Beside, the storage
size is also growing up with this large memory size.

For System Use

256 KB system ROM

256 KB flash memory

640 KB SRAM, up to 32KB with battery backup
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For Programming Use

1 MB flash disk with file system and up to 150KB for user’s
application

1.2.4 Real time multi-task engine

ADAM-5510KW Series Controller provides the multi-task and multi-
program environment. ADAM-5510KW Series Controller’s
communication, data process and I/O access tasks are working
independent, so the system performance and efficiency are better
than traditional PLC.

1.2.5 Pre-defined function library

Advantech Multiprog provides many pre-defined function library
such as maximum of strings as string function block, Convert REAL
to INT as type convert function block. It helps you to build up your
program more conveniently. It is more convenient than the
traditional control programming tools. With this pre-defined function,
you can make your project easier in timer control, variable type
conversion or strings conversion, etc. In addition, users can define
their own function block for common use function or special domain
know-how.

1.2.6 Powerful debug / diagnostic / simulation / force tools

Advantech Multiprog provides lots of powerful tools for debug,
diagnostic, simulation and force function. It shows friendly interfaces
when you use these tools. With debug / diagnostic tools, you can
make it easier on trouble-shooting. Advantech MULTIPROG
simulator supports program verification offline directly on your PC.
This is great in case you are developing logic and you do not have
access to a controller. To activate an 1/O simply click on the LED you
want to energize and your logic executes as if it was a real I/O. The
result? The program operation is the same as if you actually were
connected to the controller, so all the debug tools are fully functional:
power and logic flow, I/O force and overwriting. With force tools, you
can check more exception situations and check if the project
handling right or wrong. It prevents the damage for you.
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1.2.7 Open Standard connection - Modbus standard Interface

HMI SCADA (i [
System

......

— COM4
RS-232/485

|JELJJLL‘JLLJV_UD'—IU| Lo}
|'JEEJ'JEIJ:|EC:I'_UEI:IU| o
|cooooooooooooodofl o
|1:".r"1:||'.m.'1rr..'.1:nn.'|n| o

=
g(,’) i
COM2 RS-485

Modbus
Protocol

Figure 1-2 Modbus connection support

With Modbus protocol, you can integrate your system through most
of HMI SCADA system or OPC Server and even HMI SCADA with
OPC Server. It helps you to integrate control 1/0O system and plant
system easier.

1.2.8 Online editing & partial download

Online editing is a MUST even though many packages do not
support it. It is unacceptable to shut down the machine or process to
perform maintenance, not to mention how difficult it is to debug
when you have to switch back and forth from program to run mode.
Multiprog supports online editing so you can make changes and
then download the changes to the controller WITHOUT stopping the
machine or process. It helps you to maintain your system easier and

save the cost for your system process.

1.2.9 RS-232/485 communication ability

The ADAM-5510KW Series Controller has four serial
communication ports, giving it excellent communication abilities.
This facilitates its ability to control networked devices. The
communication ports of different models are listed as below table.

ADAM-5510KW | ADAM-5510EKW | ADAM-5510KW/TCP | ADAM-5510EKW/TP
com1 RS-232 RS-232/485 RS-232 RS-232/485
COM2 RS-485 RS-485 RS-485 RS-485
COM3 | RS-232(Reserved) | RS-232(Reserved) | RS-232(Reserved) RS-232(Reserved)
COM4 RS-232/485 RS-232/485 RS-232/485 RS-232/485

Table 1-2 Communication Ports of ADAM-5510KW Series Controller
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For example, ADAM-5510KW COML is a dedicated RS-232 port,
COM2 is a dedicated RS-485 port, and COM4 is a RS-232/485
selectable port. These three ports allow the ADAM-5510KW to
satisfy diverse communication and integration demands. With this
communication ports, you should not buy more I/O communication
device and save more costs. You can also extend your system by
using these communication ports. Please refer to following figure
and check the location of COM ports.

Note: COM3 is a reserved debug/programming port for maintenance
purpose.

COM1, R§-232 — —— COM4, RS-232/485

COM3 (Reserved) —

COM2, R5-485

S Eananye
i i
O 00

o| [ o]

|DDDDDDDDDDJDDDDD‘ o]

|DDUDDDDDUUJDDDUU‘ o
|DDDDDDDDDD]DDDDD‘ [e]
|DDDDDDDDDDJDDDDU‘ o]

Figure 1-3 ADAM-5510KW Communication Ports
1.2.10 Built-in SRAM and Flash disk for programming

The ADAM-5510KW Series Controller has built-in Flash Memory
and SRAM for file downloading, system operation and data storage.
It provides 1 MB file system, up to 150 KB free space for users to
download programs. There are also 640KB SRAM to provide the
memory needed for efficient application operation and file transfer.
Moreover, users are allowed to decide the battery backup memory
size up to 32KB on the SRAM.

1.2.11 Built-in real-time clock and watchdog timer

The ADAM-5510KW Series Controller also includes a real-time
clock and watchdog timer. The real-time clock records events while
they occur. The watchdog timer is designed to automatically reset
the microprocessor if the system fails. ADAM-5510KW Series
Controller provides three types of watchdog timers. They are
Operating System Watchdog, KW application watchdog and
Modbus server communication watchdog. It will increase the
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reliability of system and make the ADAM-5510KW Series Controller
ideal for use in applications which require high system stability.

1.2.12 Complete set of I/0 modules for total solutions

The ADAM-5510KW Series Controller uses a convenient backplane
system for supporting versatile I/O modules. Advantech's complete

line of ADAM-5000 I/0 modules integrates with the ADAM-5510KW
Series Controller to support your applications. Following table is the
I/O module support list we provided for user’s choice.

Module Name Specification Reference
ADAM-5013 3-ch. RTD input Isolated
ADAM-5017 8-ch. Al Isolated
Analog 1/O ADAM-5017H  |8-ch. High speed Al Isolated
ADAM-5018 7-ch. Thermocouple input Isolated
ADAM-5024 4-ch. AO Isolated
ADAM-5050 7-ch. D 1/O Non-isolated
ADAM-5051 16-ch. DI Non-isolated
ADAM-5051D  |16-ch. DI w/LED Non-isolated
ADAM-5051S  |16-ch. Isolated DI w/LED Isolated
Digital 10 ADAM-5052 8-ch. DI Isolated
ADAM-5055S  |16-ch. Isolated DI/O w/LED Isolated
ADAM-5056 16-ch. DO Non-isolated
ADAM-5056D  |16-ch. DO w/LED Non-isolated
ADAM-5056S  |16-ch. Isolated DO w/LED Isolated
ADAM-5056S0O |16-ch. Iso. DO w/LED (source) |lsolated
ADAM-5060 6-ch. Relay output Isolated
Relay Output ADAM-5068 8-ch. Relay output Isolated
ADAM-5069 8-ch. Power Relay output Isolated
Counter/Frequency |ADAM-5080 4-ch. Counter/Frequency Isolated
Serial I/O ADAM-5090 4-port RS-232 Non-isolated

Table 1-3 I/0 Module Support List

Note: 1. ADAM-5090 supports Communication Function Block only.
2. For details, refer to ADAM-5000 I/O Module User's Manual.
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1.2.13 Built-in Ethernet Port (ADAM-5510EKWI/TP only)

The Ethernet port on ADAM-5510EKW/TP can perform powerful
functions as following.

- Modbus/TCP Server for connecting SCADA/HMI Software

- Modbus/TCP Client for connecting remote 1/O modules

- Multiprog protocol via Ethernet for Multiprog OPC server
connection.

1.3 ADAM-5510KW Series Controller Specification

1.3.1 System
» CPU: 80188-40, 16-bit microprocessor
 Operating system: Boot ROM-DOS
« 512 KB file system for Drive D
» 256 KB system ROM (for system use)
» 768 KB flash memory (for system use)
* SRAM: 640 KB
- Battery backup:
- ADAM-5510KW and ADAM-5510EKW:
32 KB (16 KB for Modbus, 16 KB for KW retain data)
- ADAM-5510EKW/TP and ADAM-5510KW/TCP:
11 KB (4 KB for Modbus, 7KB for KW retain data)
* Timer BIOS: Yes
» Real-time clock: Yes
» Watchdog timer: Yes
- Operating System Watchdog
- KW application watchdog
- Modbus server communication watchdog
* COM1: RS-232(ADAM-5510KW), DB-9 connector
RS-232/485 selectable (ADAM-5510EKW and ADAM-
5510EKW/TP), DB-9 connector
* COM2: RS-485, Terminal Block
* COM3: Debug/Programming port (for system maintenance only)
(RS-232 interface, DB-9 connector): Tx, Rx, GND
* COM4: RS-232/485 selectable, DB-9 connector
* 1/O capacity:
- 4 slots (ADAM-5510KW and ADAM-5510KW/TCP)
- 8 slots (ADAM-5510EKW and ADAM-5510EKW/TP)
» CPU power consumption: 1.0 W

ADAM-5510KW Series User's Manual 1-9
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1.3.2.1 RS-232 interface (COM1) for ADAM-5510KW

* Signals: TxD, RxD, RTS, CTS, DTR, DSR, DCD, RI, GND
* Mode: Asynchronous full duplex, point to point
 Connector: DB-9 pin

 Transmission speed: Up to 115.2 Kbps

» Max transmission distance: 50 feet (15.2 m)

1.3.2.2 RS-232/485 interface (COM1) for ADAM-5510EKW and
ADAM-5510EKW/TP
» RS-232/485 Mode selectable by jumper
» RS-232 Mode: Asynchronous full duplex, point to point
Signals: TxD, RxD, RTS, CTS, DTR, DSR, DCD, RI, GND
* RS-485 Mode: Half duplex, multi-drop
Signal: DATA+, DATA-
 Connector: DB-9 pin
» Transmission speed: Up to 115.2 Kbps
* Max transmission distance:
RS-232: 50 feet (15.2 m)
RS-485: 4,000 feet (1220 m)

1.3.3 RS-485 interface (COM2) (For SCADA/HMI Software)
* Signals: DATA+, DATA-

» Mode : Half duplex, multi-drop

 Connector: Screw terminal

 Transmission speed: Up to 115.2K bps

» Max transmission distance: 4000 feet (1220 m)

1.3.4 RS-232 debug port (COM3) (For debug/maintenance only)
* Signals: Tx, Rx, GND

* Mode: Asynchronous, point to point

 Connector: DB-9 pin

* Transmission speed: Up to 115.2K bps

» Max transmission distance: 50 feet (15.2 m)

1.3.5 RS-232/485 interface (COM4) (For remote 1/0O modules)
» RS-232/485 Mode selectable by jumper
RS-485 Signal: DATA+, DATA-

* RS-232 Mode: Asynchronous full duplex, point to point
Signals: TxD, RxD, RTS, CTS, DTR, DSR, DCD, RI, GND

* RS-485 Mode: Half duplex, multi-drop
RS-485 Signal: DATA+, DATA-

« Connector: DB-9

* Transmission speed: Up to 115.2K bps

1-10 ADAM-5510KW Series User’s Manual
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* Max transmission distance:
RS-232: 50 feet (15.2 m)
RS-485: 4000 feet (1220 m)

1.3.6 Isolation
e Power: 3000 Vpc
« Communication: 2500 Vpc (COM2 only)

1.3.7 Power

 Unregulated +10 to +30 VDC

« Protected against power reversal
« Power consumption: 2.0 W

1.3.8 Mechanical
« Case: ABS with captive mounting hardware
* Plug-in screw terminal block:
Accepts 0.5 mm?’ to 2.5 mm?, 1 - #12 or 2 - #14 to #22 AWG

1.3.9 Environment

« Operating temperature: -10° to 70° C (14° to 158° F)
« Storage temperature: -25° to 85° C (-13° to 185° F)
* Humidity: 5 to 95 %, non-condensing

» Atmosphere: No corrosive gases

NOTE: Equipment will operate below 30% humidity. However, static
electricity problems occur much more frequently at lower
humidity levels. Make sure you take adequate precautions
when you touch the equipment. Consider using ground straps,
anti-static floor coverings, etc. if you use the equipment in low
humidity environments.

1.3.10 Software Specification
* Real Time O.S: KW ProConOS (Up to 16 tasks)
» Programmable Code/Data Size: up to 64 KB

1.3.11 Dimensions

The following diagrams show the dimensions of the system unit and
an 1/O unit. All dimensions are in millimeters.

ADAM-5510KW Series User's Manual 1-11
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Figure 1-5 ADAM-5510EKW and ADAM-5510EKW/TP Dimension

1.3.12 LED Status

ADAM-5510KW and ADAM-5510EKW:

There are four LEDs on the ADAM-5510KW and ADAM-5510EKW
front panel. The LED's indicate ADAM-5510KW and ADAM-

5510EKW's operating status, as explained below:

(1) PWR: power indicator. This LED is on whenever the ADAM-

5510KW or ADAM-5510EKW is powered on.

(2) RUN: program execution indicator. This LED is regularly blinks
whenever the ADAM-5510KW or ADAM-5510EKW is

executing a program.

(3) COMM: communication indicator. This LED blinks whenever the
host PC and the ADAM-5510KW or ADAM-5510EKW are

communicating. Please notice: if the host COM port is

connected to the ADAM-5510KW or ADAM-5510EKW's
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COML1, this LED will normally be off. On the other hand, if
the host COM port is connected to the ADAM-5510KW
and ADAM-5510EKW's COM2, this LED will normally be
on.
(4) BATT: battery status indicator. This LED will be on whenever the
SRAM backup battery is low.

ADAM-5510EKWI/TP:

There are eight LEDs on the ADAM-5510EKW/TP front panel. The
LED's indicate operating status, as explained below:

(1) PWR: power indicator. This LED is on whenever the ADAM-
5510EKWI/TP is powered on.

(2) RUN: program execution indicator. This LED is regularly blinks
whenever the ADAM-5510EKW/TP is executing a program.

(3) COMM: communication indicator. This LED blinks whenever the

host PC and the ADAM-5510EKW/TP is communicating.
Please notice: if the host COM port is connected to the
ADAM-5510EKW/TP COM1, this LED will normally be off.
On the other hand, if the host COM port is connected to
the ADAM-5510EKW/TP's COM2, this LED will normally
be on.

(4) BATT: battery status indicator. This LED will be on whenever the

SRAM backup battery is low.
(5) Speed: This LED is on when the Ethernet communication speed is
100 Mbps.

(6) Link: This LED is normal on whenever the Green indicator. This
LED is on when the ADAM-5510EKW/TP’s Ethernet wiring is
connected.

(7) TX: This LED blinks whenever the ADAM-5510EKW/TP

transmitting data to Ethernet.

(8) RX: This LED blinks whenever the ADAM-5510EKW/TP receiving

data from Ethernet.
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1.4 Limitation
1.4.1 Performance / Speed

The initial scan time is 4.1 ms/KB.
The scan time will increase with an average of 0.4 ms when the
program size increases with 1 KB

1.4.2 Remote I/O Quantity

ADAM-5510KW Series Controller can connect to ADAM-4000 Modbus
I/0 modules through COM4 by Modbus protocol. The typical quantity
of remote 1/O connection is 32.

ADAM-5510KW Series Controller supports both Modbus/RTU master
and Modbus/TCP client functions for connecting remote I/O modules.
However, please note you can only select ONE of the functions
for one ADAM-5510KW Series Controller. In other words, If you
select to use Modbus/RTU master function for ADAM-4000 Modbus
I/O modules, it is not supported to use Modbus/TCP client for ADAM-
6000 1/0 modules simultaneously.

1.4.3 Memory size

ADAM-5510KW Series Controller enlarges the memory size for
programming use and system unit. It contains system ROM, flash
memory, SRAM and files system memory for user’s application,

» 256 KB system ROM (for system use)
» 768 KB flash memory (for system use)
« 512 KB flash disk (for system use)
* 640 KB SRAM:
Battery backup size:
- ADAM-5510KW and ADAM-5510EKW:
32 KB (16 KB for Modbus, 16 KB for KW retain data)
- ADAM-5510EKW/TP and ADAM-5510KW/TCP:
11 KB (4 KB for Modbus, 7KB for KW retain data)
Maximum size of application program
- ADAM-5510KW and ADAM-5510EKW: 150KB
- ADAM-5510EKW/TP and ADAM-5510KW/TCP: 70KB
* Maximum Storage Size for KW Source File: 512KB
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1.4.4 TCP/IP Connections

- Multiprog via Ethernet connection: maximum 4 connections
- Modbus/TCP Server connection: maximum 4 connections

1.4.5 Firmware Upgrade Notice

When you would like to upgrade the firmware of ADAM-5510KW
Series Controller, please follow the procedures in section 7.1 carefully.
If you have any question, please do contact with Advantech Technical
Support Team for making sure the upgrade procedures and latest
firmware files. Wrong procedures will possibly cause potential problem
in your system.
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This chapter describes how to install an ADAM-5510KW Series
Controller. A quick hookup scheme including both 4-slot and 8-slot
models are provided that let you easily configure your system before
implementing it into your application.

2.1 System Requirements

Before you start installing the ADAM-5510KW Series Controller, make
sure the system requirements are met as below:

2.1.1 Host Computer Requirements

1. IBM PC compatible computer with Pentium 1l 350MHz processor.

2. Microsoft Windows 95/98/NT4.0 SP5/Windows 2000 SP2 or
Windows XP.

3. At least 64 MB RAM.

4. 200 MB of hard disk space available

5. VGA 256 colors monitor, 800X600 resolution.

6. CD-ROM.

7. Mouse or other pointing devices.

8. At least one standard RS-232 port (e.g. COM1, COM2).

2.1.2 ADAM-5510KW Series Requirements

1. One ADAM-5510KW Series main unit, i.e., ADAM-5510KW,
ADAM-5510EKW or ADAM-5510EKW/TP.

2. One ADAM-5510KW Series Startup Manual

3. One core clamp for power supply connection.

4. One Advantech Multiprog CD.

5. Power supply for ADAM-5510KW Series (+10 to +30 VDC
unregulated)

6. One null modem cable with DB-9 connectors

2.1.3 /O Module Requirements

At least one 1/0O module is needed to use the system. A variety of /0
modules are available to meet different application requirements.
Table 2-1 gives a current listing of these modules for your reference.
In following example, we will use ADAM-5051D in Slot 0 and
ADAM-5056D in Slot 1 on ADAM-5510KW.
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Module Name Specification Reference
ADAM-5013 3-ch. RTD input Isolated
Analog 1/0 ADAM-5017 8-ch. Al Isolated
ADAM-5017H  |8-ch. High speed Al Isolated
ADAM-5018 7-ch. Thermocouple input |Isolated
ADAM-5024 4-ch. AO Isolated
ADAM-5050 7-ch. D I/O Non-isolated
ADAM-5051 16-ch. DI Non-isolated
ADAM-5051D  [16-ch. DI W/ LED Non-isolated
ADAM-5051S  |16-ch. DI W/ LED Isolated
Digital /0 ADAM-5052 8-ch. DI Isolated
ADAM-5055S  |8-ch. DI, 8-ch. DO W/ LED |Isolated
ADAM-5056 16-ch. DO Non-isolated
ADAM-5056D 16-ch. DO W/LED Non-isolated
ADAM-5056S 16-ch. DO W/LED Isolated
ADAM-5056SO |[16-ch. DO W/LED Isolated
ADAM-5060 6-ch. Relay output Isolated
Relay Output ADAM-5068 8-ch. Relay output Isolated
ADAM-5069 8-ch. Power Relay output |Isolated
Counter/Frequency |ADAM-5080 4-ch. Counter/Frequency |lsolated
Serial I/0 ADAM-5090 4-port RS-232 Non-isolated

Table 2-1 I/0 Module Support List

Note: ADAM-5090 supports Communication Function Block only.
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2.2 Hardware Installation

2.21

Selecting I/0 Module

To organize an ADAM-5510KW Series Controller of data acquisition &
control system, you need to select I/O modules to interface the main
unit with field devices or processes that you have previously
determined. There are several things should be considered when you
select the I/O modules.

What type of I/O signal is applied in your system?
How many l/O is required to your system?
How will you place the controller for concentrate the /0 points of
an entire process?
What is the required voltage range for each I/O module?

What isolation environment is required for each 1/0 module?
What are the noise and distance limitations for each I/O module?

Refer to Table 2-2 as 1/0O module selection guidelines

Choose this type of
1/0 module:

For these types of field devices
or operations (examples):

Explanation:

Discrete input
module and block
1/0 module

Selector switches, pushbuttons,
photoelectric eyes, limit switches,
circuit breakers, proximity
switches, level switches, motor
starter contacts, relay contacts,
thumbwheel switches

Input modules sense ON/OFF
or OPENED/CLOSED signals.
Discrete signals can be either
ac or dc.

Discrete output
module and block
1/0 module

Alarms, control relays, fans, lights,
horns, valves, motor starters,
solenoids

Output module signals
interface with ON/OFF or
OPENED/CLOSED devices.
Discrete signals can be either
AC or DC.

Analog input module

Thermocouple signals, RTD
signals, temperature transducers,
pressure transducers, load cell
transducers, humidity transducers,
flow transducers, potentiometers.

Convert continuous analog
signals into input values for
ADAM-5510M

Analog output
module

Analog valves, actuators, chart
recorders, electric motor drives,
analog meters

Interpret ADAM-5510M output
to analog signals (generally
through transducers) for field
devices.

Table 2-2 I/0 Selection Guidelines

Advantech provides 20 types of ADAM-5000 I/0O modules for various
applications so far. The Figure 2-1 and Table 2-3 will help you to select
the ADAM-5000 I/O modules quickly and easily.
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5051 Diaital InputMadule r1G ch

50510 Diaital Inout Module vl ED (16 ch.
— Digital Input N
A0515 Iso. Diaital Inout Module mLED MG ch.y
G052 |zolated DI Module (2 ch.)

5055 Digital Output Module (16 ch.)

S0550 Digital Output Module wwLED (16 ch.)
S0555 |so. Digital Output Module welED (16 ch.)
(- Dlgltal oumut S05550 Iso. Cigital Output Module wfLED (16 ch.)
Digital Module — S0E0 Relay Output hadule (5 ch.)

5062 Relay Output Module (2 ch.)

5069 Power Relay Output bodule (2 ch)

—— Counter —QSDE}D CounterFrequency Module (4 ch.)

_ 5080 Digital 10 Madule (15 ch.)
L Mixed /O —q
S085% Iso. Digital 10 Module wLED (18 ch.)

S017 Analeg Input Module (2 ch.)
S017H High-zpeed Analog Input Madule (8 ch)
Analog Input
50492 RTD Input bMadule (3 ch.)
G015 T/C Input Module (7 ch.)
Analog Mo dul

Analog Output % 5024 Analog Dutput Madule (4 ch.)

Communication I\.-'Iodule;q 5080 Communication Module (2 ch.;

Mote: ADAM-S090 supports Communication Funclion Block only.

Figure 2-1 ADAM-5000 I/O Module Selection Chart
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Module ADAM-5013 | ADAM-5017 ADAM-5017H ADAM-5018 ADAM-5024
Resolution 16 bit 16 bit 12 bit 16 bit -
Input
Channel 3 8 8 7 ~
Sampling
Rate 10 10 8K 10 -
) +150 mV 500 +250 mV 500 +15 mV £50 mV
Analog Voltage - MVEIVESYV | mVEI VSV | %100 mV £500 -
Input [nput 10V +10V mv £l V2.5V
Current - 20 mA* 20 mA* 20 mA* -
Input
Direct
Sensor Pt or Ni RTD - - LK T’BE’ R.S, -
Input
Resolution - - - - 12 bit
Analog Volage - - - - 0~10V
Output Qutput
Current 0~20 mA
Output 3 B 3 B 4~20 mA
Digital
Digital Input - - - - -
Input and Channels
Digital Digital
Output Output - - - - -
Channels
Channels - - - - -
Count-er Input
(32-bit) Frequency 3 B 3 B 3
Mode - - - - -
Isolation 3000 VDC 3000 VDC 3000 VDC 3000 VDC 3000 VDC
Module ADAM-5050 ADAM-5051 ADAM-5051D ADAM-5051S
Resolution - -
Input Channel - -
Sampling Rate - -
ﬁ:;::‘:g Voltage Input - -
Current Input - -
Direct Sensor
Input B B
Resolution - -
Analog Voltage
Output Output } }
Current Output - -
Digital Input gﬁ‘;ile{:p“‘ 16 DIO (bit-wise 16 16 W/LED 16 W/LED
and Digital ST~ ———
Output Digital Output selectabl-e) } }
Channels
Channels - - -
Count-er Input
(32-bit) Frequency 3 3 3
Mode - - -
Isolation - - 2500 VDC
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Module ADAM-5052 ADAM-5055S ADAM-5056 ADAM-5056D AD/;%[‘;;?)SGS
Resolution - - - - -
Input
Channel ) 3 } 3 3
Sampling
Rate ) 3 B 3 B
Analog Voltage
Input Input } 3 } 3 3
Current
Input B 3 B 3 3
Direct
Sensor - - - - -
Input
Resolution - - - - -
Voltage
uis. | o
Current
Output B 3 B 3 3
.. Digital
Digital Inpgut 8 8 W/LED - - -
Input
and Cl?gnnels
Digital Digital
Output - 8 W/LED 16 16 W/LED 16 W/LED
Output
Channels
Channels - - - - -
Count-er Input
(32-bit) Frequency B 3 B 3 3
Mode - - - - -
Isolation 5000 VRMS 2500 VDC - - 2500 VDC
Modul ADAM-5060 ADAM-5068 ADAM-5069 ADAM-5080 ADAM-5090
Resolution - - - - -
Input
Channel B 3 B 3 3
Sampling
Rate ) 3 } 3 3
Analog Voltage
Input Input B 3 B 3 -
Current
Input } 3 } 3 3
Direct
Sensor - - - - -
Input
Resolution - - - - -
Voltage
huas | oupn
Current
Output B 3 B 3 3
Digital Digital Input
Input Channels ) ~ ) 3 3
z'm.d Digital 6 relay (2 form A/ 8 relay 8 power relay
Digital | Qutput 4form C) (8 form A) (8 form A) - -
Output Channels
Channels - - - 4 -
Input 5000 Hz
Frequency B 3 B (max) 3
Counter Frequency,
(32-bit) Up/Down
Mode - - - Counter, -
Bi-direction
Counter
RS-232 Channels - - - - 4
Isolation 1000 VRMS -

Table 2-3 /O Module Selection Tables
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2.2.2 Selecting Power Supply Module

ADAM-5510KW Series Controller works under unregulated power
source between +10 and +30 VDC. When you arrange different 1/O
modules on ADAM-5510KW Series Controller’s backplane, it may
require comparable power supply. Use the following steps as
guidelines for selecting a power supply for your ADAM-5510KW
Series control system.

Refer to Table 2-4 to check the power consumption of ADAM-5510KW

Series Controller and each 1/0O module.

Main Units Description Power Consumption
ADAM-5000/485 Distributed Data Acquisition and Control System based on RS-485 1.OW
ADAM-5000E Distributed Data Acquisition and Control System based on RS-485 4.0 W
ADAM-5000/TCP Distributed Data Acquisition and Control System based on Ethernet 5.0W
ADAM-5510 PC-Based Programmable Controller (With Battery Backup) 1.0W
ADAM-5510M Enhanced PC-Based Programmable Controller (With Battery Backup) 1.2 W
ADAM-5511 PC-Based Programmable Controller with Modbus 1.OW
ADAM-5510E 8-slot PC-Based Programmable Controller 1.2W
ADAM-5510/TCP Ethernet-enabled PC-Based Programmable Controller 2.0W
ADAM-5510E/TCP 8-slot Ethernet-enabled PC-Based Programmable Controller 2.0W
ADAM-5510KW PC-based SoftLogic Controller 1.2W
ADAM-5510EKW 8-slot PC-based SoftLogic Controller 1.2W
ADAM-5510EKW/TP | 8-slot Ethernet-enabled SoftLogic Controller 2.0W
1/0 Modules Description Power C ption
ADAM-5013 3-Channel RTD Input Module 1.1 W
ADAM-5017 8-Channel Analog Input Module (mV, mA or High Voltage) 1.25W
ADAM-5017H 8-Channel High speed Analog Input Module (mV, mA or High Voltage) 22W
ADAM-5018 7-Channel Thermocouple Input Module (mV, V, mA, Thermocopule) 0.63 W
ADAM-5024 4-Channel Analog Output Module (V, mA) 29 W
ADAM-5050 16-Channel Universal DIO 1.2W
ADAM-5051 16-Channel Digital Input Module 0.53 W
ADAM-5051D 16-Channel Digital Input w/LED Module 0.84 W
ADAM-5056S 16-Channel Isolated Digital Input w/LED Module 0.8 W
ADAM-5056S0 16-Channel Digital Input w/LED Module 0.84 W
ADAM-5052 8-Channel Isolated DI 0.27W
ADAM-5055S 16-Channel Isolated DIO w/LED Module 0.68 W
ADAM-5056 16-Channel Digital Output Module 0.53 W
ADAM-5056D 16-Channel Digital Output w/LED Module 0.84 W
ADAM-5056S 16-Channel Isolated Digital Output w/LED Module 0.6 W
ADAM-5060 6-Channel Relay Output Module ( 2 of Form A, 4 of Form C) 1.8 W
ADAM-5068 8-Channel Relay Output Module ( 8 Form A) 1.8 W
ADAM-5069 8-Channel Power Relay Output Module ( 8 Form A) 2.2W
ADAM-5080 4-Channel Counter/ Frequency Input Module 1.5W
ADAM-5090 4-Channel RS-232 Communication Module 0.6W

Table 2-4 Power Consumption of ADAM-5000 Series

Calculate the Summary of the whole system’s power consumption.

For example, there are following items in your system.
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ADAM-5510KW * 3 & ADAM-5024 * 2 & ADAM-5017 * 4 &
ADAM-5068 * 2 & ADAM-5080 * 2
The power consumption is:

12W*3+29W*2+ 1254+ 1.8W *2 + 1.5W * 2 =21W

Select a suitable power supply from Table 2-5 or other comparable
power resource for system operation.

Specification PWR-242 PWR-243 PWR-244
Input
R 85~132 Ve R
Input Voltage 90~264 Vac 170~264V a0 100~240 Vac
Input Frequency 47~63 Hz 47~63 Hz 47~63 Hz
25 A/110 Vac
Input Current 1.2 A max. 1.4 A max 50A/220 Vac
(Inrush current)
Short Protection Yes Yes Yes
Output
Output Voltage +24VDC +24VDC +24VDC
Output Current 21A 3A 42A
Overload Protection Yes Yes Yes
General
181mm x 113 mm x|181Tmm x 113 mm x|[181mm x 113 mm x
Dimension 60 mm 60 mm 60 mm
(LxW x H) (LxW x H) (LxW x H)

. 0~50°C 0~50°C 0~50°C
Operating Temperature (32~122°F) (32~122°F) (32~122°F)
DIN-rail Mountable Yes No No

Table 2-5 Power Supply Specification Table
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2.2.3 Install Main Unit and Modules

When inserting modules into the system, align the PC board of the
module with the grooves on the top and bottom of the system. Push
the module straight into the system until it is firmly seated in the
backplane connector. Once the module is inserted into the system,
push in the retaining clips (located at the top and bottom of the module)
to firmly secure the module to the system.

FETF#

/

I
i

T

T

7

il

R S e
Iy

Figure 2-2 Module alignment and installation for 4-slot models
(ADAM-5510KW)
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Figure 2-3 Module alignment and installation for 8-slot models
(ADAM-5510EKW and ADAM-5510EKW/TP)

2.2.4 1/0O Slots and I/0 Channel Numbering

The ADAM-5510KW provides 4 slots for I/O modules. The 1/O slots
are numbered 0 through 3, and the channel numbering of any 1/O
module in any slot starts from 0. For example, the ADAM-5017 is an
8-channel analog input module. lts input channel numbering is 0
through 7.
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2.2.5 Mounting

The ADAM-5510KW Series Controller can be installed on a panel or
on a DIN rail.

Panel mounting

Mount the system on the panel horizontally to provide proper
ventilation. You cannot mount the system vertically, upside down or on
a flat horizontal surface. A standard #7 tatting screw (4 mm diameter)
should be used.

Figure 2-4: Panel mounting screw placement for
(ADAM-5510KW)
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Figure 2-5: Panel mounting screw placement for 8-slot models
(ADAM-5510EKW and ADAM-5510EKW/TP)

DIN rail mounting

*

-6: Rail mounting for 4-slot models

Figure 2

-5510KW)

(ADAM
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&

Figure 2-7: Rail mounting for 8-slot models
(ADAM-5510EKW and ADAM-5510EKW/TP)

The system can also be secured to the cabinet by using mounting
rails. If you mount the system on a rail, you should also consider using
end brackets at each end of the rail. The ended brackets help keep
the system from sliding horizontally along the rail. This minimizes the
possibility of accidentally pulling the wiring loose. If you examine the
bottom of the system, you will notice two small retaining clips. To
secure the system to a DIN rail, place the system on to the rail and
gently push up on the retaining clips. The clips lock the system on the
rail. To remove the system, pull down on the retaining clips, lift up on
the base slightly, and pull it away from the rail.

2.2.6 Jumper Settings and DIP Switch Settings

This section tells you how to set the jumpers and DIP switches to
configure your ADAM-5510KW Series Controller. It gives the system
default configuration and your options for each jumper and dip switch.
There are three jumpers (JP2~JP4) on the CPU card, and one 8-pin
DIP switch on backplane.
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JP2 is for the watchdog timer setting

JP3 is for COM2 port RS-485 setting (ADAM-5510KW and
ADAM-5510EKW only.)

JP4 is for battery power ON/OFF setting

The following figure shows the location of the jumpers:

P2 gar o
Dl
5 ¢||E &8 o8 o it 2|2
all=
a

04 03 p2 I F
IP4

aaaaaaaa
D oeoecscaase B
=0

a0 B @

Figure 2-8: Jumper locations on the CPU card

2.2.6.1 COM2 port RS-485 control mode setting

The COM2 port is dedicated as an RS-485 interface. In an RS-485
network, handshaking signals such as RTS (Request to Send),
normally control the direction of the data flow. A special I/O circuit in
the ADAM-5510KW Series Controller CPU module senses the data
flow direction and automatically switches the transmission direction,
making handshaking signals unnecessary. Jumper JP3 gives users
the option of configuring the COM2 port for automatic control or RTS
control. Jumper settings are shown in Figure 2-5:

JP3 JP3

AUTO O O AUTO
O RTS RTS

Automatic Control
(Default)

Figure 2-9: COM2 port RS-485 control mode setting (JP3)

RTS Control
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Note: ADAM-5510EKW/TP module is set to Auto Mode by default and
there is no more JP3 available.

2.2.6.2 Watchdog timer setting
Jumper JP2 on the CPU card lets you configure the watchdog timer to

disable mode, reset mode or NMI (Non-maskable interrupt) mode.
Jumper settings are shown below:

JP2 JP2

O O O
O O O
O O O

Reset Mode
[Default)

NMI Mode Disable WDT

Figure 2-10: Watchdog timer setting
2.2.6.3 Battery backup setting

Jumper JP4 on CPU card lets you configure the battery backup for
SRAM is ON or OFF. Jumper settings are shown below:

JP4 JP4 JP4

O O O
O O O
O O O

Battery Backup ON Battery Backup OFF Battery Backup OFF
(Default)

Figure 2-11: Watchdog timer setting
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2.2.6.4 RS-232/485 selectable jumper setting
For ADAM-5510KW:
The Communication mode of COM4 is set by the Jumper 1 on the

backplane. Please refer to Figure 2-12 to set the communication
interface you prefer to.

JUMPER SETTING

%
/A RS-485
[o]

(o]
7| Rs-232
7

O Aoam &)
ADAM-5510W 9
RUNCY
comm |
ko) RS-232/485
_ RESETQ) COM port setting
2] -
60 ] oo
E INIT
]
E DATA:
6 E DATA- &
" I vy

Figure 2-12 COM4 RS-232/485 Setting

For ADAM-5510EKW and ADAM-5510EKW/TP:

The Communication mode of COM1 and COM4 are set by JP3 and
JP1 on the backplane. Please refer to Figure 2-13 to set the
communication interface.
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Terminal Resistor

£ AbAm
e P4 300 1P
RUN O
coMm O =
saT O 120
RESETQ
I~ m
D y =
wT > % RS-485 1Pl

com For COM1 For COM4

DATA= % RS-232

6 DATA

\
o T <ol

Figure 2-13 COM1/COM4 RS-232/485 Setting

2.2.6.5 DIP Switch Setting

=

Cld o O

IDDDDDDDDUDDDDEDD‘ o)
\EIGDEIEIDDEIUDEII]EIEIEID‘ o]
\EIEIDEIEIEIDUUI:IEIEIEIEIEID‘ o
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8

Figure 2-14: ADAM-5510KW Series Controller DIP Switch

A

DIP Switch

Device ID Setting COM Port Selection and Mode Selection

Table 2-6 DIP Switch Function Table
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Device ID Setting:

You can set up your device ID by changing DIP Switch 1-5. The
available ID for ADAM-5510KW Series Controller is from 1 to 31.
Please refer to the Fig 2.7 Device ID DIP Switch Table to set up your
Device ID.

DIP 1 DIP 2 DIP 3 DIP 4 DIP 5 Device ID
On Off Off Off Off 1
Off On Off Off Off 2
On On Off Off Off 3
Off Off On Off Off 4
On Off On Off Off 5
Off On On Off Off 6
On On On Off Off 7
Off Off Off On Off 8
On Off Off On Off 9
Off On Off On Off 10
On On Off On Off 11
Off Off On On Off 12
On Off On On Off 13
Off On On On Off 14
On On On On Off 15
Off Off Off Off On 16
On Off Off Off On 17
Off On Off Off On 18
On On Off Off On 19
Off Off On Off On 20
On Off On Off On 21
Off On On Off On 22
On On On Off On 23
Off Off Off On On 24
On Off Off On On 25
Off On Off On On 26
On On Off On On 27
Off Off On On On 28
On Off On On On 29
Off On On On On 30
On On On On On 31

Table 2-7 Device ID DIP Switch Table

Note: DIP switch O is reserved by system configuration. Please leave
this ID available.
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DIP Switch of COM Port and Comm. Mode Selection:

SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate
ON COM1/RS-232 ON ON Configuration Mode / 9600 bps
OFF | COM2/RS-485 ON ON Configuration Mode / 9600 bps

COM1/RS-232 Modbus Protocol / 9600 bps
ON OFF | OFF

COM2/RS-485 Multiprog Protocol / 19200 bps

COM2/RS-485 Modbus Mode / 9600 bps
OFF OFF | OFF

COM1/RS-232 Multiprog Protocol / 19200 bps

COM1/RS-232 Modbus Mode / 19200 bps
ON ON | OFF

COM2/RS-485 Multiprog Protocol / 19200 bps

COM2/RS-485 Modbus Mode / 19200 bps
OFF ON | OFF

COM1/RS-232 Multiprog Protocol / 19200 bps

COM1/RS-232 Modbus Mode / 38400 bps
ON OFF | ON

COM2/RS-485 Multiprog Protocol / 19200 bps

COM2/RS-485 Modbus Mode / 38400 bps
OFF OFF | ON

COM1/RS-232 Multiprog Protocol / 19200 bps

Table 2-8 Table of COM Port & Comm. Mode DIP Switch

Selecting COM port for configuration tool

You can swap the connection for configuration tool of I/O modules via
COM1 or COM2 by following settings.

SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate

ON COM1/RS-232 ON ON Configuration Mode / 9600 bps

OFF | COM2/RS-485 ON ON Configuration Mode / 9600 bps

Table 2-9 Table of COM Port For Configuration Tool
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\

COM1,RS-232 — |

commC

BaTT()

RESETC)

s

GHND

N

DA TAs

o 1 ar|o

‘ULIL'IJ'.IL]L'LI'.IL]LILIUL]LIU‘ (o]
[DGED]EED]DDDDDDD‘ o
\DUEDJDED]DDDDDDD‘ o]

EDED]DED]UDDDUDD‘ le)

COM2, RS-485
oL

g | oata

Figure 2-15: ADAM-5510KW Series COM1 and COM2

2.2.7 Pin assignment of COM port

Pin No. Description
Pin 1 DCD
Pin 2 Rx
Pin 3 Tx
Pin 4 DTR 000
Pin5 GND
Pin6 DSR
Pin7 RTS
Pin 8 CTS
Ping RI

Table 2-10 RS-232 Port Pin Assignment
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Pin No. Description
Fin1 DATA-
Pin 2 Mo Connection
Fin 3 Mo Connection
Pin4 DATA+ Loov
Fina Mo Connection
Pin & Mo Connection
Fin7¥ Mo Connection
Ping Mo Connection
Fing Mo Connection

Table 2-11 RS-485 Port Pin Assignment

2.3 System Wiring and Connections

This section provides basic information on wiring the power supply,
I/O modules and communication port connection.

2.3.1 Power supply wiring

Although the ADAM-5510KW Series Controller is designed for a
standard industrial unregulated 24 Vpc power supply, they accept any
power unit that supplies within the range of +10 to +30 Vpg. The
power supply ripple must be limited to 200 mV peak-to-peak, and the
immediate ripple voltage should be maintained between +10 and +30
Vpc. Screw terminals +Vs and GND are for power supply wiring.

Note: The wires used should be sized at least 2 mm.
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ADaM

ADAM-5510M

Power Supply +
+10~+30 Vdc -

O L] d &

Cla g v &
£ g8
o 006

|DDDDDEIDDDEIDDEIEIDEI‘ o
‘DDDDDDDDDDDDDDDD‘ o
|DDDDDEIDDDEIDDEIEIDD‘ o]
‘DDDDDDDDDDDDDDDD‘ fe]

-

Figure 2-16: ADAM-5510KW Series Controller power wiring

2.3.2 1/0 modules wiring

The system uses a plug-in screw terminal block for the interface
between 1/0O modules and field devices. The following information
must be considered when connecting electrical devices to I/O
modules.

1. The terminal block accepts wires from 0.5 mm 2 to 2.5 mm.

2. Always use a continuous length of wire. Do not combine wires to
make them longer.

3. Use the shortest possible wire length.

4. Use wire trays for routing where possible.

5. Avoid running wires near high energy wiring.

6. Avoid running input wiring in close proximity to output wiring where
possible.

7. Avoid creating sharp bends in the wires.

2.3.3 Connection of Communication Ports

The ADAM-5510KW Series Controller has four communication ports.
These ports allow you to program, configure, monitor, and integrate
the remote devices.

2.3.3.1 MULTIPRO Programming Wiring

You can run the MULTIPROG from your Host PC and make some
program or procedure in it and download the program to
ADAM-5510KW Series Controller through COM1/RS-232 or COM2
RS-485 port. After the program has downloaded into system,
ADAM-5510KW Series Controller will run the program automatically.

ADAM-5510KW Series User’s Manual 2-23



Chapter 2 Installation Guidelines

Multiprog via COM1/RS-232:

Null modem cable

COM1 RS-232

RS-232

L;LIL‘UUJ“LULUULU‘ o
000000000 rmm‘ o

‘::DEUEQ::EDZUUCE‘ o

{“ﬁr\nnﬂ'.:r.n'nnrn‘ o

ADAM-5510KW

PC COM port Null modem cable
co 1 1
RX 2 2
e B —— e
DTR 4 -y P 4
GND 5 - - 5
DSR 6 ~ e 5

cD
RX
X
DTR
GND
DSR
RTS
CTs
RI

Figure 2-17: Multiprog Protocol via COM1

DIP Switch Setting:

SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate
OFF | COM1/RS-232 | OFF | OFF Multiprog Protocol / 19200 bps
OFF | COM1/RS-232 ON | OFF Multiprog Protocol / 19200 bps
OFF | COM1/RS-232 | OFF | ON Multiprog Protocol / 19200 bps

Table 2-12 DIP Switch Setting for Multiprog Protocol via COM1

Note: The COM1 of ADAM-5510KW is dedicated as an RS-232
interface. However, the COM1 of ADAM-5510EKW and
ADAM-5510EKW/TP is RS-232/RS-485 selectable. All models
of ADAM-5510KW Series Controllers’ COM4 is RS-232/485
selectable.
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Multiprog via COM2/RS-485:

The ADAM-5510KW Series Controller COM2 is a dedicated RS-485
interface (Screw terminals DATA- and DATA+ are used for making the
COM2 RS-485 connections). Usually, you will need to prepare an
ADAM-4520 RS232/485 converter to link with host PC.

ADAM-4520
RS-485/232 Converter

-

b

=

i
J

(0=

com4
R$-232/485

|:II:E:I:IEGJEI::I:I:IEI:|U‘ o
|.'Il'.l"|.'|l'.ﬂ.'\ﬂl’..'l:l'll'l.'\l'l‘ o

|JEEJ]ED]EEJ:ED]U‘ Lo}
|:IEE J]EU]EEJ:UD]U‘ o

0=

COM2 RS-485

Figure 2-18: Multiprog Protocol via COM2

DIP Switch Setting:

SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate
ON COM2/RS-485 | OFF | OFF Multiprog Protocol / 19200 bps
ON COM2/RS-485 ON | OFF Multiprog Protocol / 19200 bps
ON COM2/RS-485 | OFF | ON Multiprog Protocol / 19200 bps

Table 2-13 DIP Switch Setting for Multiprog Protocol via COM2
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2.3.3.2 Modbus/RTU Slave Wiring

HMI SCADA System Wiring

HMUSCADA (37 Apam a8

System =
g A
Q)

com4
RS-232/485

|:IEE:I:I[D:IEI]:IDEID]I:I‘ [}
|]EEJ][D]EUJDUD3U‘ [&]
|:II:E:I:I[D:IEDJDI:ID:ID‘ [e]
ooooaopoaoooooononil o

ADAM-4520 ‘ %; D
RS-485/232 Converter [
ol &)
RS-485 COM2 RS-485
Figure 2-19: Modbus Protocol via COM2
DIP Switch Setting:
SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate
OFF | COM2/RS-485 | OFF | OFF Modbus Mode / 9600 bps
OFF | COM2/RS-485 ON | OFF Modbus Mode / 19200 bps
OFF | COM2/RS-485 | OFF | ON Modbus Mode / 38400 bps

Table 2-14 DIP Switch Setting for Modbus Protocol via COM2

You can connect ADAM-5510KW Series Controller to the HMI SCADA
System throuth MODBUS/RTU protocol via COM2 RS-485. If the
HMI/SCADA doesn’t include MODBUS/RTU OPC Server, you have to
install an individual MODBUS/RTU OPC Server in your system such
as ADAMView. If the MODBUS/RTU OPC Server is included such as
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ASTUDIO, you can connect to ADAM-5510KW Series Controller
directly.

Modbus/RTU Slave via COM1/RS-232:

COM1 RS-232

&
£
o}
L;LIL‘UIJJ‘..LULUULU‘ o
“’nmm“'rn’mm‘ o
‘::Dcnuu::m:uum‘ <]

{“nr\nnn'.:r.n'nnrn‘ o

Null modem cable

RS-232

PC COM port Null modem cable ADAM-S510KW

co 1 1 cp
RX 2 2 R
X e L
DTR 4 -y ; DTR
GND 5 — |

DSR 6
RTS 7
cTs 8
R 9

GND
DSR
RTS
CTs
RI

Figure 2-20: Modbus Protocol via COM1

DIP Switch setting:

SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate
ON COM1/RS-232 | OFF | OFF Modbus Protocol / 9600 bps
ON COM1/RS-232 ON | OFF Modbus Mode / 19200 bps
ON COM1/RS-232 | OFF | ON Modbus Mode / 38400 bps

Table 2-15 DIP Switch Setting for Modbus Protocol via COM1

ADAM-5510KW Series User’s Manual 2-27



Chapter 2 Installation Guidelines

2.3.3.3 Multi-connection Master/Slave Wiring

Modbus/RTU Slave via COM2 and Modbus/RTU Master via
COM4/RS-485:

D i =T 1 1
O Ao | - o] 2187 comumsass
-] _—_\\,-"_ F] [ ] = o
- oy 3 g a Bl |
| o - SHENTE TR |
o | &l NEHENES
a = ; i ]y
o by e Bkt
Modbus/ BT Blaster

RS-185 Commection

Ao |

poooou| @

=
—

5 _
bt
o
o ;
! & l
o - B
1 F \.I ars 1
el =

COMIRS-485

=1 =0 3 c
| =a || 8| & ||8] B
| = = 2 2 o
o _ ¥ 8
J NEHHIE
o 8
. ENRERNE] I
COMYRS-285 Modbus BT Slave

Figure 2-21: Multi-connection Master/Slave Wiring

COM4/RS-485 supports Modbus/RTU Master function. COM2
supports Modbus/RTU Slave function by the same DIP Switch setting
as Table 2-14.

In multi-connection, you should adjust device ID by referring to Table
2-7 SW1 to SW5 of Device ID settings. Please note only one master
device in the RS-485 network. The other devices should be set as
slave mode.
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2.3.3.4 Remote I/0 Wiring

Modbus/RTU Master Function via COM4/RS-485:

COMARS-AES

RS-485 Network

b el i i

ADAM-000 Modbus Remote IO Modules

5, g

Figure 2-21: Multi-connection Master/Slave Wiring

You can connect typical 32 ADAM-4000 Modbus Remote I/0O modules
via COM 4. Please set the COM4 as RS-485 mode by Figure 2-12
and Figure 2-13.
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2.3.3.5 Programming Port Wiring for Maintenance

The ADAM-5510KW Series Controller has a programming port
(COMB) with a DB-9 connection. This port (COMS3) allows you to
program, configure, and troubleshoot the ADAM-5510KW from your
host computer. It is necessary to use ADAM-5510 Series Controller
Utility for debug the hardware of ADAM-5510KW Series Controller.
The ADAM-5510 Series Controller can be found on Advantech
Multiprog CD or download it from Advantech web site.

The programming port has an RS-232 interface and only uses TX, RX,
and GND signals. The cable connection and the pin assignment are
as follows:

PC
o Q -] o &
] g 8 8
3 = 8 gl [ L
S RER RN
straight through cable Lal [ el Lel|LE|&
RS 232 COM2 RE-232 {Prog. Por)
PC COM port straight through cable ADAM-E510KW Series COM3 Analog Input
Analog Output
Digital Input
co 1 1 NIA Digital Output
RX 2 2 TX
TX 3 3 RX
DTR 4 4 NA
GND & 5 GND
DSR 6 6 NA
RTS 7 7 NA
CTS 8 8 NA
RI 9 9 NA

Figure 2-22: Programming Port Wiring
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2.3.4 Ethernet Network Connection

The ADAM-5510EKW/TP provides Ethernet interface for network
integration. Usually, you will need to prepare an ADAM-6520 Ethernet
switch or hub for connecting to other network devices as following
figure.

ADAM-6520
Ethernet Switch

@

@ @
Tt
. |

|

|
Hollll 11l
ADAM-5510EKW/TP

a4 .
-4 |
H ]

1 e | | o | T
L] =2 : 7
(i) a1 HIE
- == : ]
i L ¥

|

1

o o ]
i !

Figure 2-23: Ethernet Network Connection
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Chapter 3 Quick Start

This chapter will help you get familiar with ADAM-5510KW Series
Controller and Multiprog Programming Software by a simple example.

In following example, you need to prepare the system configuration as
below.

Main Module:

ADAM-5510KW X1,

(Please note using ADAM-5510EKW or ADAM-5510EKW/TP will
have the same test result in following example.)

I/O Module:

ADAM-5051D in Slot 0
ADAM-5056D in Slot 1

Advantech Multiprog CD:

Advantech Multiprog Software with license key.
ADAM-4000-5000 Utility

Power wiring

Power Supply +
+10~+30 Vdc -

|DDDDDEIDEIDEIDEIEIEIDEI| o)
|DDDDDDDDDDDDDDDD‘ e}
|DDDDDDUUDDDUDDDU| o}
|DDDDDEIDEIDEIDEIEIEIDEI‘ e}
Sl L] o » &

=R\ -X- 0 -Ne=
O 0000
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Communication Wiring

I3
)

b o] of of o108
ol - — —
COM1 Rs-232 ;§ g = [:]
Null modem cable \& - Lol Lo jLol}lo) 6/
RS-232
Slot 1: ADAM-5056D
PC COM port Null modem cable ADAM-5510KW Slot 0: ADAM-5051D
co 1 1 CD
RX 2 2 RX
TX 3 3 TX
DTR 4 = 4 DTR
GND 5 5 GND
DSR 6~ e 6 DSR
RTS 7 e 7 RTS
CTS 8 wed i 8 CTS
RI 9 9 RI

DIP Switch Settings

In following example, you need to set the DIP Switches as below.
ID Address: 1

Mode Selection: Configuration Mode

COM Port Selection: COM1/RS-232

DIP Switch of ID Address:

DIP | SW1 | SW2 | SW3 | SW4 | SW5
ON 1 2 4 8 16
OFF 0 0 0 0 0

ID Address = Value of (SW1+SW2+SW3+SW4+SW5)
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So we need to set SW1 to SW5 as below:

DIP SW1 | SW2

SW3

SW4 | SW5

ON/OFF | ON | OFF

OFF

OFF | OFF

ID Address = 1+0+0+0+0 = 1

DIP Switch of COM Port and Mode Selection:

SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate
ON | COM1/RS-232 | ON ON | Configuration Mode / 9600 bps
OFF | COM2/RS-485 | ON ON | Configuration Mode / 9600 bps
ON COM1/RS-232 OFF | OFF Mo.dbus Protocol / 9600 bps
COM2/RS-485 Multiprog Protocol / 19200 bps
OFF COM2/RS-485 OFF | OFF M'odbus Mode / 9600 bps
COM1/RS-232 Multiprog Protocol / 19200 bps
ON COM1/RS-232 ON | oFe M<')dbus Mode / 19200 bps
COM2/RS-485 Multiprog Protocol / 19200 bps
OFF COM2/RS-485 ON | oFe M<')dbus Mode / 19200 bps
COM1/RS-232 Multiprog Protocol / 19200 bps
ON COM1/RS-232 oFf | ON M?dbus Mode / 38400 bps
COM2/RS-485 Multiprog Protocol / 19200 bps
OFF COM2/RS-485 oFf | ON M?dbus Mode / 38400 bps
COM1/RS-232 Multiprog Protocol / 19200 bps
So we need to set SW6 to SW8 as below:
SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate
ON | COM1/RS-232 | ON ON | Configuration Mode / 9600 bps

3.1 1/0 Module Configuration

1.

Insert the Advantech Multiprog CD and setup ADAM-4000-
5000 Utility by running ADAM-4000-5000Utility.EXE under
“ADAM-4000-5000" directory. If you cannot find the file, please
download the ADAM-4000-5000 Series Utility from Advantech

Support Site. (http://www.advantech.com)
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2. Check the DIP Switch settings of ADAM-5510KW are set

correctly and then reset ADAM-5510KW

3. Run ADAM-4000-5000 utility and search ADAM-5510KW

& ADAM-4000-5000 Utility {¥er 3.10.06)

File Tools Help

=10i %]

| (@] ||

E‘g Hast COM Settin
Lo Serial Part lw
Baudrate lm
DataBits lg—
Stap Blts lw—
Parity IF
Time Out lgg—

x
Enter start address between 0 and 255 dicimal f i
Cancel |
[o
I
@ | 4

4. You will find ADAM-5510KW is searched as ADAM-5000.
ADAM-5051D is in Slot 0 and ADAM-5056D is in Slot 1. Also
check DIO status is ON. (Please note if you don’t install other
I/O modules in Slot 2 and Slot 3, you will only find ADAM-
5051D and ADAM-5056D in the utility.)

% ADAM-4000-5000 Utility (¥er 3.10.06)

=181x|
Fie Tools Help
_'I | %‘I i-z’I
=& PC ~ ADAM-5051
el - Data Area
pi15| o114 o113 pi1z| oi11 | oi1o| pra | pra | HighBsteled
515056 gl e | @ |9 | 2| ® | & | g |IxF
4 (s2E017
w302 pi7 | oie| ois D\A D\E DI2 DI1 D\U LopEyEit
M CoMz R S O4FF
r~Communication ‘DT
Update
Polling DIO data. .. ‘@ | Y
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5. Ground DIO to power GND and check whether DIO status is

OFF in the utility.

& ADAM-4000-5000 Utility (Yer 3.10.06)
File Tools Help

=10l x|

v| sl x|

5 — ADAM-5051

- COM1 [ Data drea

- (0)5000 .

5 0195 | o114 | o113 | 12| o111 ot oia | ois | Hish ButelHex)
g vl e | %% |9 |9 |9 |lwF
j (525017

;gmMiS' 15305024 oi7 | ois | o5 | oia| oia| oiz| o f oo f o ButeiHes]

? ¥ @ ¥ @ ¥ ¢ § YI0E

rCommunication wDT

Update I

‘Pu\hng DIC data...

'@ |

A

6. Click on ADAM-5056D module and check DIO status is OFF.

& ADAM-4000-5000 Utility (¥er 3.10.06)
File Tools Help

~=1ol x|

o] sl A |

ER=NE — ADAN-5055
=8 COM1  Datadrea
=il (0115000
pa15| 014/ oo 13| oovz| po 11| poo| poa | pog | High Bxteltied
7 ¥ ¥ P ¥ P 7 P IDMDD
PE=s bl po7| oo | oos| oo4| poa| oaz| oo poolLow Buelted
? ¥ 9 ? 9 ? ¢ ? ID”DD

i~ Communication WOT

Update I

Palling DIO data. ..
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Click on DOO button and check the LED of ADAM-5056D DOO

is ON.

& ADAM-4000-5000 Utility (Yer 3.10.06)

File Taools Help

=101x|

x| sl A B

=& Fe — ADAM-S056
=g COM1 - Data Area
-4l (01)5000 i

el (3005051 oo 15| oo 14| oo 13| 0o 12| po 11| Do 10| oS | pog | HiohBstelHex)
| | e | 9| 9| | e« |l
ERNEHEIH

L Ml; SR DO7| DOG| DOS| DO4| DO | DO2| D01 ow Byte(Hex)

o I I I I I 0u01
i Communication WD T

Update

‘Pﬂlhng DIO data...

@ |

A

Exit the utility and finish the 1/0 module configuration. You can
make sure the hardware, which is used by this example, can
work correctly now.

& ADAM-4000-5000 Utility (Ver 3.10.06)

File Tools Help

=101 x|

Save

(5215017
(535024
L.l COM3

I~ ADAM B8
 Data Area
o115 | oi1a| oz o2 o1 | pito| pig | ois | High BetelHex]
gl e |2 | e |9 | @ |2 | ¢ |IsF
oi7 | oig| ois| oia| i oi2| ot | oo | LowBueled
v le ] gl e | % ] ¢ | |oFE
i Communication DT

Update

Poliing DIO data...
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3.2 Software Istallation

Following will demonstrate how to install Advantech Multiprog
Software.

1. Insert the Advantech Multiprog CD and click Multiprog item.

KW Software Installation = ] |3

2. Click “Next” button

43, Kkw-software x|

Welcome to the MULTIPROG 3.3 setup program.

Thiz program will install MULTIPROG 3.3 on vour computer,

It is strongly recommended to exit all Windows programs before running this
setup program.

Click Exit to quit the installation. Then close all running programs and restart
the installation.
Click Mext ta continue the setup program.
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3. Select “l accept the item in the license agreement” and click
liNeXt”

+Z KW-Software x|

License Agreement

Flease read the following licenze agreement carefully. Use the scroll bar to
wiew the rest of the agreement.

F3W-SOFTWARE GMBH. LAGESCHE STR. 32, 32657 LEMGO -
SOFTWARE LICENSE CONDITIONS (SEFTEMBER 2003)

ATTEMTION: THE USE OF THIS SOFTWARE IS SUBJECT TO

THE Kiw/-SOFTWARE LICENSE CONDITIONS THAT ARE STATED
BELOW. YOUR USE OF THE SOFT'WARE SIGNIFIES YOUR

CONSENT TO THE LICENSE TERMS AND CONDITIONS.

FWw-SOFTWARE LICENSE COMDITIONS

The following license conditions regulate the use of the offered

or enclosed software, unless vou have been provided another
written agreement with K\-S oftware.

1. GRANTING OF LICEWNSE

K\-Software grants you a single, non-exclusive license for the uze

=

accept the therrns in the license agreemenk
| dont accept the terms in the license agreement

< Back | (m Lancel

4. Select “English” only and click “Next”

:',qT KW-Software

Select the default languages supported by MULTIPROG 3.3

< Back | d Mext > I) Exit
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5. Click “Next” for default directory to install Multiprog.

42 kw-software

Please select the directory to install MULTIPROG 3.3

TR WS oft

S b
£ 5510
£ 5510tcp

(£ B510TCF Picture

£ 5510tcp-551 Oetcp

£ compag

£ Documents and Settings
3 Downloads

71 dufuiew

|E o 777

6. Click “Install” to start the installation.

42 kw-Software

Ready to install

“Y'ou are now ready to install MULTIPROG 3.3,

inztallation information.

Press the install button ta start the installation or the back button to reenter the

< Back Inztall

Exit
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7. Click “OK” to finish the installation of Multiprog.

Installation Successful

MULTIPROG 3.3 has been installed with the following
componenks:

MULTIPROG 3.3 Build 236 -

Englizh lahguage supported
Simulation 32 Bit
PLC Type ARM_L_33
Proceszzor Tupe PROCOMNOS
PLC Type IPC_33
Processar Twpe PCOS_NT
Proceszzor Type PCOS_CE
Firmware Library PROCOMNOS
Firrwware Libram BIT_UTIL
Firmware Library CIFSY'S
Firmware Library IBSPXCG4
Firrmuware Library AB_LIBRARY
Library CIF

i

8. Click “Multiprog Add On”.

KW Software Installation
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9. Click “Install Advantech Multiprog Add On”.

el
ADMNTECH

eAutomation Additional Driver installations

stall Advantech MMultipreg Add On (fhis must be nstalled prior to intstalling other drivers)

Advantech ADAN 5510 Driver

Advantech WinCE Target Diivers

Advantech Win32 Target Drivers

Back to Mfain hdems

10. Click “Next”.

ii._% Advantech Multiprog Add on - InstallShield Wizard x|

Welcome to the InstallShield Wizard for
Advantech Multiprog Add on

The InstallShield{R) Wizard will install Advantech Mulktiprog Add
on on your computer, To continue, click Next,

WARMIMG: This program is prokected by copyright law and
international treaties.

= Back Cancel
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11. Select “l accept the item in the license agreement” and click
“Next”.

»
License Agreement AD\ .\ T ECH

Please read the following license agreement carefully.

ADVANTECH AUTOMATICN CORPORATION

LICENSE AGREEMENT

TOU SHOULD CAREFULLY READ THE FOLLOWING TERMS AND
CONDITIONS!

Opening and using the enclosed software for any purpose

indicates your acceptance of the _I
-

rmamvam maned s e d e mF bl TS e B e e TF  rrman

e —— e gt
* T accept the terms in the license agreement

" 1 do nat accept the terms in the license agreement

< Back {I Mext = I:l Cancel

Installshisld

12. Click “Install”.
i‘é‘n Advantech Multiprog Add on - InstallShield Wizard x|

Ready to Install the Program AD\.\NTECH

The wizard is ready to beqgin installation.

IF vou want ko review or change any of yvour installation settings, dick Back. Click Cancel ta
exit the wizard,

Current Settings:

Setup Type:

Destination Folder:
CHAkMSoft]

User Information:
Marne: Eliot-2

Company:

ImstallShield

Cancel |
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13. Click “EXIT” because “PLC Type IPC_32” is not necessary.

W-Software x|

Welcome

Wielcome to the setup b PLC Type IPC_32.

Itiz strangly recommended ta exit all Wwindows programs before
nning this setup program.

Click Exit ta quit the installation. Then claze all running
programs and restart the installation.
Click Inztall to continue the setup program.

14. Click “Exit Setup”.

K¥-software x|

Welcome

Welcome ta the setup of PLC Type IPC_32.

Itiz strangly recommended to exit all Windows programs befare
stall

@ Setup iz not complete. 1F pou quit the setup ning

program now, the program will not be installed.

Y'ou may run the setup program at a later time
o complete the installation.

To continue installing, click Resume. To quit
the Setup program, click Exit Setup.

Resume I G:itsm)
Ment | Exit I
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15. Click “EXIT” because “PLC Type ARM_L_32” is not necessary.

42 kw-software x|

Welcome

Welcome to the setup 8L PLC Type ARM_L_32

It iz strongly recommended ta exit all Windows programs befare
running this setup program.

Click Exit bo quit the installation. Then cloze all running
programs and restart the installation.
Click Inzstall to continue the setup progran.

( Exit P

16. Click “Exit Setup”.
x

Setup iz not complete. IF you quit the setup ograms before
pragram haow, the progranm will not be installed.

“Y'ou may run the sebup program at a later time nhing
to complete the installation,

To continue installing, click Fesume. To quit
the Setup pragran, click Exit Setup.

Fiesume I {. Exit Setup ’

Mesit | Exit I
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17. Click “Next” to install “PLC Type IPC_30".

KW-Software

Welcome

Welcome to the setup

Itiz strangly recommended ta exit all Wwindows programs before
nning this setup program.

Click Exit ta quit the installation. Then claze all running
programs and restart the installation.
Click Inztall to continue the setup program.

Exit

18. Click “Install”.

KW-Software

Ready to install

“'ou are now ready to ingtall PLC Tepe IPC_30,

Press the install button to start the installation or the back
bttan to reenter the installation infarmation.
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19. Click “Finish” to finish the installation.

ii-;' Advantech Multiprog Add on - InstallShield Wizard x|

InstallShield Wizard Completed

The Installshield Wizard has successfully installed Advantech
Multiprog Add on. Click Finish to exit the wizard,

3 Cancel |

20. Click “Advantech ADAM-5510 Driver”.

il
ADMNTECH
eAutomation Additional Driver installations

Install Advantech Multiprog Add On (this must be installed prior to intstalling other drivers)
dvantech ADAN 5510 Driver
e ——— L

Adwvantech WinCE Target Drivers

Adwantech Win32 Target Drrvers

Back to Main Menu
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21. Click “Next”.

M-5510 Add On - InstallShield ¥izarc |

Welcome to the Installshield wizard for
Advantech Multiprog ADAM-5510 Add On

The InstallShield{R.) Wizard will install Advantech Multiprog
ADAM-5510 Add ©On on vour computer, To continue, click Mext,

WARMIMG: This program is prokected by copyright law and
international treaties.

p Cancel |

22. Select “I accept the item in the license agreement” and click
“Next”.

i'._% Advantech Multiprog ADAM-5510 Add On - InstallShield Wizard x|

License Agreement AD\ TECH

Please read the following license agreement carefully.

ADVANTECH AUTOMATICON CORPCORATION
LICEN3E AGREEMENT

TOUT SHOULD CAREFULLY READ THE FOLLOWING TERMS AND
CONDITIONS!

Opening and using the enclosed software for any purpose
indicates your acceptance of the _I
-

e e e e e o,

0% T accept the terms in the license agreements
" I do ot accept the terms in the license agreement

< Back. [ ext = b Cancel

InistalShield
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23. Click “Install”.

i'.é'- Advantech Multiprog ADAM-5510 Add On - InstallShield Wizar |

Ready to Install the Program AD\ NTECH

The wizard is ready to beqgin installation.

IF you wankt ko review or change any of your installation settings, dick Back. Click Cancel ka
exit the wizard,

Current Setkings:

Setup Type:

Destination Folder:
WSO,

User Information:
Mame: Eliot-2

Compant':

Installshield

| Cancel |

24. Click “Finish” to finish the installation.

{i# Advantech Multiprog ADAM-5510 Ad - InstallShield Wizar x|

InstallShield Wizard Completed

The Installshield wizard has successfully installed Advantech
Multiprog ADAM-5510 Add ©On. Click Finish to exit the wizard,

; Canicel |
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25. Click “Back to Main Menu”.

KW Software Installation P ] 5

ADMNTECH

eAutomation Additional Driver installations

Install Advantech Multiprog Add Cn (this must be installed prior to intstalling other drivers)

Advantech ATAM 5510 Driver

Advantech WinCE Target Drivers

Advantech Win32 Target Drivers

(< gack to Main Meau_2
26. Click “Exit” to exit the installation page.

KW Software Installation
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27. Change the DIP Switch settings as below and then reset the
ADAM-5510KW.

SW6 | COM Selection SW7 | Sw8 Mode Selection / Baud Rate

- M M
OFF COM2/RS-485 OFF OFF odbus Mode / 9600 bps

COM1/RS-232 Multiprog Protocol / 19200 bps

3.3 Create a Project and Test the System

In following demonstration, a simple project of performing DI and DO
function by ladder diagram is shown. After finish this section, you can
ensure the system is workable and also get familiar with Multiprog
software.

1. Open Advantech Multiprog by clicking Multiprog item.

R ———
Microsoft Excel

| Microsoft outlook
Microsoft PawerPaint

,,fp, W] Microsoft word
kt::f Set Pragram Access and Defaults

mentation English ¥

Igastart IE-=EIEE
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2. Click “OK” to enter the DEMO Mode.

Fle Edit View Project Buid Online Extras 2
3 m (]

MULTIPROG x|

% WARNING - DEMO MODE
Vour MULTIPROG is running with limited resources,
Please contact vour distributor For & full license,

JJ Build A Errars A Warnings A Infos A PLC Errars A Print

|
Far Help, press F1 i
3. Click “Register” to enter the Registration Code.
=18 x|

A MULTIPROG — |
Ele Edt Vew Eroject Buid Opine Extras |7 |
DedBE|sen[s @ lgaps||canx|omn|s ko
a6 5 P 2o [ || i 0 w0 i e o [0 [ |
———————

BLC Help

@ . | )]
flli Yariable + [ poupwe EJI

JJ < ;I Build 4 Errors p Warnings p Infos A PLC Errors A Print

il

Register the application

3-22 ADAM-5510KW Series User’s Manual



Chapter 3 Quick Start

4. Enter the Registration Code which comes with Advantech
Multiprog Software License Sheet.

I8l

File Edit View Project Build Opline Extras ? |
leEHBa|smn|o e EEvaean||cans el =|kom
oonae||an - |wen e s |||wmo| ][ e oo b 5]
"%l

x
Enter registration code: I

s o N N e

e ENE e

x| £l
A & Variable - | Poujiwe A
” 1 | ” Build £ Errars Ji Warnings Jy Infos j, PLC Errars J Print

For Help, press F1

Ml

5. Click “OK” to finish the registration.
SEIE

File Edit Yiew Project Build Online Extras 2 |
ndEeseelo=aamesaEaw||caaxeq|s =k
G it 2 K | |”Q [y |E*%33?-<‘”->*l=| HJ’.ﬂlﬂ‘ HJMWMHHKHH}I}D’EIII—.;—-O—]‘E:‘,ﬁl.@,\.‘
—— "«

MULTIPROG

@ Floren aumme]

ST

e EElEs

ili Variatle - [ Poujwic il
” ‘ i ” Build £, Errors A Wamings A Infos A PLC Errors A Print

For Help, press F1

T
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6. Open a new project and start to create the test project.

=1&1=l

(3MULTIPROG

Edit View Project Buid Opline Extras 2

] Chrl+N , “
p BWQDEan]ecttUnziDProiect‘.‘ Crl . G [EEsEraE H 6 | % | » m |
B ‘Jpxmumwn:rmHH\mhu ‘

Saye Project fs | Zip Project 5,

T2 B close Project
¥ Delete Project....

Save As Template. .,
Delete Template. ..

Export.
Tmportse.

Enter passmord, .

Hize Chrl45
=

Close:
St CErltE
18 Print Breiew

Frint Setup. .

Frint Prajest, .,

Recent File

x| £l
ﬂl Mariable - | Poujiwe A
” 1 | ” Build £ Errars Ji Warnings Jy Infos j, PLC Errars J Print
Ml

7. Select “Advantech ADAM-5510” item and then click “OK”.
I
|

File Edit Yiew Project Build Online Extras 2
ndEeseelo=aamesaEaw||caaxeq|s =k

G it 2 K | |”Q [y |E*%33?-<‘”->*l L | HJ’.ﬂlﬂ‘ HJMHMHHK:+H}I}D’EII|—»-0—|‘E:‘,ﬁl.@,\. ‘
- 7l4

I
7

X B 8 8 L
£ 3
ProiectWizard Templatefor  Template for  Template fr _ el |

ProCon05..  ProCon0S..  ProCon0S...

Template for  Advantech  Adwantech)
ProCon0S...  ARMWinCE  #B6WinCE|

e EElEs

ili Variatle - [ Poujwic il
” ‘ i ” Build £, Errors A Wamings A Infos A PLC Errors A Print
T

For Help, press F1
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8. Right click “Resourse” and select “Settings” item.

{3 MULTIPROG - Untitled -2 ]

File Edit View Project Buld Onlne Extras 7
DeE Bz snns - |aeEEi@eas||ltens|snm||s s kha=
naaaan |[mrcaes || m|e || oew o b e

[=-=3 Project

123 Libraries

L@ apams000

[ DataTypes

=423 Logical POUs

=] Untitled*

@ [ UntitledT
Untitlech*
“[T] Unfitled®
=48 Physical Hardware

=88 Configurati

B &

Insert...

8 Task:Cvouc  Delete
[0] Untied: U

Ly Globalvaisbles |
EP ‘Doca_' a”ates)‘ CODY
|_Configuration R
it

Propertie:

| |

| Al

“ “ Build A Errors PLC Etrors

For Help, press F1 [ =z6E

9. Change the COM Port settings as below and click “Data Area”.

Resource settings for IPC_30 1[

prer Baud: 19200 -
Stopbits: 1 > Cancel |
~ COM2 )
(® Databils g jv Data area.
i~
" COM4 Parity: Mane -
 Simulation 1 Timeaut: 2000 ms Help |

" Simulation 2

I Stack check on FLC

¥ &nay boundary check on PLC
 DLL ¥ Force BOOLS for boolean variables
™ Generate bootproject during compile

DLL: |TCRap =
Farameter: I-\p1 27.0.0.1 -TOZ000

—FDD OPC

[~ &l global variables ¥ &l global variables

™ Marked variables ™ Marked variables

Use reser

’7(0' AllPOUs ' Marked POUs = Noreserve
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10. Change the memory settings as below and click “OK”.

zl
Mo retain E or. ]

Start user: 1]

f Cancel
End user / Start spstem: ID ﬂl
End system [max 63999): |83999 Help |

Feserve per POL: IEDD

Start user: 64000
P r—
End user / Start spstem: IB4DDU

End system [max B5530): IBSSED
Feserve per POL: I'ID%

™ Declare user memaory automaticaly

11. Right click “IO_Configuration” and select “Open Worksheet”
item.

{ZIMULTIPROG - Untitled -2 ]

File Edit Wiew Project Buld Online Extras 7 |
Ded R |(sarscce BEREEER||lcreas|sm s =« [baF
nnaaan |erenen |[|wm|= | on s nb 8] ]

[E]

x|

=23 Project

=53 Libraries
I ADamMs000-

[ Data Types

-4 Logical POUs
Untitled®
(i UntitledT
Unitlechy™
& Untitled"

(=88 Physical Hardware*
=-&8 Configuration : IPC_30*
&8 Resource : PCOS_DOS*
£ 58 Tasks

- 428 Task: CYCLIC
e @ Unl\tl\fd;Unl\l\ed

ﬁm@

Open Worksheet

oy,
Paste

e e Properties...

x| 2 x|
3 & variable Podfe | =)

Build A Etrors

“ 4 | “ FLC Errors
For Help, press F1 | |ci =2cB
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12. Click “Delete” and remove the “in” item.

fill 1/0 Configuration =

INPUT | DUTRUT | vaRCONF |

140 Groug # | Board /140 Module Range Task. Comment

User defined

4 | |

Add | Propeties |® Description.._ |
D e

13. Click “Add” to add ADAM-5051D DIO.

il 1/0 Configuration i

INFUT | 0UTRUT | aRCONF |

1/0 Giog: - [ Board / 1/ blodue | Alange [ Task [ Camment [
il | ]
add P, | Deete | | Besoions |
L O T

14. Fill in the “Name” and “Logical Addresses”. Select ADAM-
5510KW and then click “Driver Parameter”.

B
Name o_cro) ok I
Task: | <cefaul> = Cancel

i~ Logical addr Description.
Start address: #B |0

Lenath IZ_

End address: #B 1

"Data configuration: |

™ Fistain

 Fiefresh Devic
& by task & Diiver
© manual © Memary

Board /10 Module:

Driver Parameter... )

Read Modbus slave
User defined Input

Comment:
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15. Select “Slot” and “Module name” as below and then click
“Serial port setup”.

Lﬂ Advantech ADAM-5510KW (Yer 1.13)
Ciriver narme: IADAMDW oK

Slot: I 0 j Cancel

Module name: | sDan-5051  [16DI] =l Descriptian. . |

il

Data type: IBDDL Advance...

Serial port zetup

il

16. Select “NOPARITY,8,1” item and click “OK”.
5
C o
Cancel

Data Format

NOPARITY81

17. Click “Apply” to finish the configuration of ADAM-5051D DIO.
|

INFUT | 0UTPUT | vRCONF |

1/0 Group /| Board /140 Module Range Task Comrment
Adv 51 %181

DI_CHO

4 | ]

A Prapetics.. | Dete | Descrigton. |

i3 B Hep |

18. Click “Delete” and remove the “out” item.

X
'NF’UTVAREDNF|

140 Girouy # | Board /10 Module Range Task Comment

User defined

4 | o]

fdd | [ Propeties |® Desorption.._ |
R T
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19. Click “Add” to add ADAM-5056D DOO.
|

INPUT  OUTPUT | aRConF |

140 Group o [ Board /1/0 Module | Range [ Task | Comment [
4 | ]
fdd P, | Dtz | | Besopions |
L O T

20. Fill in the “Name” and “Logical Addresses”. Select ADAM-
5510KW and then click “Driver Parameter”.

B
Name: DO_CHO oK |
Task: [<defauits = Cancel

- Logical addn Description.

Stant addiess: %08 |0
Length: 2
End address %08 1
Data configuration
[ ™ Retain |
Refresh Devic
& bytask & Diiver
 manual  Memory

Board /10 Module:

Drivees Paramater. P

7
Modbus_TCP

User defined Dutput
\wiite Madbus slave

Comment:

21. Select “Slot” and “Module name” as below and then click
“Serial port setup”.

x
Drriver name: IW ’TI
Slat |1 ﬂ Cancel |

Module name: [40-5056  [16 DO] | Diescription. . |
Data type IBDDL Adyance,.. |
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22. Select “NOPARITY,8,1” item and click “OK”.

ADAMS510KW serial COM port setup[i |

23. Click “Apply” and “OK” to finish the configuration of ADAM-
5056D DOO.

|
INPUT OUTPUT IVAHEDNF|

MBS1.. ZOB0. %

4 | |

Add Properties.. | Dekte | Desciption.. |

¢ K Pp o |® e |

24. Click the “Untitled” item” as below and you will see following
function block on the graphic editor. The graphic editor is a
window where you can develop your PLC program.

(Z3MULTIPROG - Untitled - [Untitled:Untitled]

=1&1=l

A File Edit View Project Buld Objects Layout Online Extras Window 2. == 5||
DeEHBE|s=no e EEaBEn||caasxs s =(ram
naae ||all-|een e s |||wm o] ][ oo b ]|

12| x|
5 Project Lo ... . . B
=+ Libraries
T im apamsoor o o

(12 Data Types

-4 Logical POUs -} Gyl Time ycle_Time
¢ =[] Uniited . o aft
: ~[i] UntitledT

22 Un
: e Ui 3o
(=83 PhysicalHardware”
-4l Canfiguration : IPC_30°
=8 Resource : POOS_DOS*
343 Tasks
=8 Task: CYCUC
(O] untitled : Untitied™
A Global Variables®
-] 10_Configuration®

e ENE e @ United Ui

x| £l
A & Variable - | Poujiwe A
” 1 | ” Build £ Errars Ji Warnings Jy Infos j, PLC Errars J Print

For Help, press F1

bz
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25.

(Z3MULTIPROG - Untitled - [Untitled:Untitled*]

Right click “UntitledV” and select “Open Worksheet”.

=1&1=l

T File Edit iew Project Buid Objects Layout Opline Extras ‘Window 2 |-} 1||

DeEHBE|s=no e EEaBEn||caasxs s =(ram

26.

12| x|

= Project

=23 Libraries

i L L@ ADAMB000*
2o Data Types
=3 Logical POUs

¢ =[] Uniled®

H ~[1]_UntitledT

nmee||af s en s s ||| oo o o] s |

= Dnited
RGN  Open Worksheet

[=-E3 PhysicalHardwan
=48l Canfiguration
=88 Resource

&4 Task

=58 1

C
i Glob.
-l 10_C

Open Instance, .

Insert... »
Delete

Ut

Copy
Paste

Properties. .

o

PP

T Uniifed Unti. [z Untted:L...

x| £l
ﬂl Mariable - | Poujiwe A
” 1 | ” Build £ Errars Ji Warnings Jy Infos j, PLC Errars J Print
1,35 [C: »2GB

For Help, press F1

Select the row of “Cycle_Time” and press delete key to delete it
from the Variable Grid Worksheet..

ISR
i) File Edit Wiew Profect Buid Lavout Online Extras Window ? ;Iﬂlil|
nEdRe(s=e|o=aameanan||cinx em|s = ke
naas||all -l n e e ||e e | w5

{MULTIPROG - Untitled - [Untitled¥:Untitled]

| Deseiption

Name | Type | Usage

(=3 Project
&-E3 Libraries
LB ADAMS000*
L[] Data Types
-4 Logical POUs
: =[] Unitled*
H ® [i] UntitiedT
5] Untitledy™
H [T Untited®
-l Physical Hardware®
(=4 Configuation - IPC_30"
£ &8 Resource : POOS_DOS*
4 Tasks
£ &8 Task : CYCUC
(@] Untitled: Untitled®
Ay Global_Yariables*
10_Configuration*

[T [VAR_EXTER..

| Sl Default
[ [oroeTime

4]

=l

e EElEs

G Uniitedd Untl._[z2] Unitfeché-Un..|

= ;
il & variable

[

I =

|

E|
K|

” Build A Errore A Warnings A Infos 4 PLC Errors A Print

For Help, press F1

[a30
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27. You will see all the variables are removed from the Variable
Grid Worksheet.

(Qnunlpnm: - Untitled - [Untitled¥:Untitled] 18] x|

|2 File Edit View Project Buid Layout Online Extras Window 7 _|& 5||
DEERE e s aaEoieanes||[ceas s =|tam
nade ||l pEcna e ||| E || e e b o]
S
= Fiojent Hame | Type | Usage | Desciiption
EE3 Libraries = Default
-1 ADAMS00D*
(] Data Types
-3 Logical POUs
1[0 Untited*
[&] UntitedT
~-[==] Unlidedy®
Unitled*
-8 Physical Hardware™
1488 Configuralion : IPC_30"
&8 Resouce: PLOS_D0S"
2@ Tasks
&8 Task: CYCLIC
=-[0] Uniitled : Untitled®
% Global_Variables*
il 10_Configuratiors
) i
< |5 W) (] %l T Unitedlini_ 52 Unitedvn. |

= x
i & _variable 2 GEi| |
JJ « i | “ Build £ EFors j, Warings A Infos j, PLC Efrars j, Prnt

For Help, press F1

[3,300[C: »2¢B

28. Switch the screen to Graphical Editor and add a contact
network as below.

== x|
AhFile Edt Yiew Project Buld Objects Layout Online Extras Window 2 =18 5||
DEHRE|s=R se aamoieanss | |[ecas s =|ta=
naaa||ak M onss||eno = (e w o o] e

=+ Project -
=43 Libraries
A3 ADAMS00* : : : : : : : :

{(“3MULTIPROG - Untitled - [Untitled:Untitled*]

(] Data Types
-3 Logical POUs
2{0] Unlifed
@ [i] UntitedT
--[22] Unlitledy™ . :
+
-8 PhysicaHardware”
1488 Configuralion : IPC_30"
&8 Resouce: PLOS_D0S"
2@ Tasks
58 Task: CYCLIC
(0] Untitled : Urtitled*
% Global_Variables*
il 10_Configuratiors

| _’lj

& . (eS| " Uniitednt. 2] Uned:0

= x
i & _variable 2 GEi| |
JJ « i | “ Build £ EFors j, Warings A Infos j, PLC Efrars j, Prnt

For Help, press F1

50,10
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29. Double click “Contact C000” to set the parameters.

===
A File Edit View Project Buld Objects Layout Online Extras Window 2. == 5||
DEEHRas=ro= an B aBas||caas e@ ||+ =BT
Dmae |k - (5 ws a8 |[® ]| [ oo o e o o] |

Ll x|

5 Project ﬂ
= Libwaries
T im apamsoor
(2 Data Types
223 Logical POUs
¢ =[] Uniited

i (4] UntitiedT o

i Untitled 0 oot
i [T] Untitled® oo o

L TR B

(Z3MULTIPROG - Untitled - [Untitled:Untitled*]

hysical Hardware*
-4l Canfiguration : IPC_30°
=8 Resource : POOS_DOS*
343 Tasks
=8 Task: CYCUC
(O] untitled : Untitied™
A Global Variables®
-] 10_Configuration®

e ENE e " United Unti. [53) UntedvU..

x| £l

A & Variable - | Poujiwe A

” 1 | ” Build £ Errars Ji Warnings Jy Infos j, PLC Errars J Print

Object marked 1,27

30. Fill in the Name and click “Apply”.
x|

Contact I Cummunl Local scope | Global scope |

Name: DI_CHO )

Scope: & Local " Global

Description: << Undefined »> =]
Contact/Coil
&+ Cortact _ T =
Lo e

Ok I Cancel |(m Help |
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31. The screen will switch to “Common” folder. Please fill in the I/O
Address and then click “Apply” and “OK”.

Contact/Coil Properties il
CUntactLocaI SCOpE | Global scope |
Name: JoI_CHD
lsage: [vaR x| T RETAIN
Ciata Type: IBDDL j
Initial walue: I
1/0 address: (IXIXD.D )
Description: |
[~ PDD [~ opPC

‘ Ok b Cancel H Apply I Help

Where:

“%” is a declaration sign.

“Iis Input Location Prefix.

“B” is Byte for Size Prefix.

“0.0” is Memory Mapping Address.

Location prefix Description

Physical input

I
Q Physical output
M Physical address in the PLC memory

Size prefix Description

X Single bit size (only with data type BOOL)
None Single bit size

B Byte size (8 bits)

W Word size (16 bits)

D Double word size (32 bits)

L Long word size (64 bits)
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32. Double click “Coil C001” to set the parameters.

SEIE
=l x|

[eemz|za|ls =|fE=

(Z3MULTIPROG - Untitled - [Untitled:Untitled*]
Ak Fie Edit View Project Buid Chjects Layout Online Extras Window 2

DEH RS sae|loe ag|(EEXEBEE G
na@e Al - [eeenn s ||[wm ||| o i n b o 6] e |
2| x|
= Project L L ﬂ
=3 Libraries
L8 ADAMS000*

(12 Data Types
-9 Logical POUs

¢ =[] Uniited L

H ~[i] UntitledT

Unitledy T et orow
[T] Untitled® oo o '—F

(=83 Physical Hardware™
-4l Canfiguration : IPC_30°
=8 Resource : POOS_DOS*
343 Tasks
=8 Task: CYCUC
(O] untitled : Untitied™
A Global Variables®
-] 10_Configuration®

PP

< . [EEElES] & UniitedUni. [53 Unttedvil..
il & Yarizble - [ Poufwe jl
” < | ” Build #_Errors J, Warnings J, Infos j, FLG Erors A Print
soze |

Object marked

33. Fill in the Name and click “Apply”.

Contact/Coil Properties |

Cohtact ICommonl Local scopel Global scopel

Marme: DU_CHD
DLCHO
Scope: & Local " Global
Diescriptior: << Undefined > =
Caontact Coil
" Conkact T 0 =
&+ Co S

K I Cancel | Cm Help |
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34. The screen will switch to “Common” folder. Please fill in the 1/0O

Address and then click “Apply” and “OK”.

Contact/Coil Properties

x|

Contact Local zcope I Global scope |

Namme: |D0_cHO

Usage: fvaR x| 7 RETAIN
Data Type: IBDEIL j
Initial walue: I

1/0 address: I:IZEIXU.D )

Dezcription:

[~ POD [~ OPC

i kK b Cancel H Apply I

35. Click “Make” to build the execution file.

Help

(Z3MULTIPROG - Untitled - [Untitled:Untitled*]

=1&1=l
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¢ =[] Unditled*
: IE [X] UntitledT
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E1-E8 Tasks
=48 Task: CYCLIC

o1 DI CHO DO CHO

(O] untitled : Untitied™
A Global Variables®
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PP

e ENE e " United Unti. [53) UntedvU..

£l
ﬂl Mariable - | Poujiwe A
” 1 | ” Build £ Errars Ji Warnings Jy Infos j, PLC Errars J Print

I

ol
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36. Check the project has been compiled successfully.
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[ B

4
1 | A [>T Build £ Errors } Warnings J\ Infos jy PLC Errars i Print
0 Ervor(s), 0 Warning(s) 88,38

37. Click “Project Control Dialog”.

‘ SEIE
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e EE] " Uniitert Ui 53] Untiteddv U

[y variable o [ o il Processing data ... 5|
= Creating task info ...
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«#0 Error(s), 0 Warning(s)
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. ol A| [\ Build A Errars A Warnings A Infos A PLC Errars A Print
Show Project Control Dislog [rs0]

ADAM-5510KW Series User’s Manual 3-37



Chapter 3 Quick Start

38. Click “Stop” if the “State” is “Run”.
P
SETE|

i File Edit View Project Build Objects Layout Onfine Extras Window 7
DERHRE|rare|e e |(aa  DExens g@s S8 |e = hEE
naEe Q- e n s s |||wm e[ m b6 ] e

Ll x|
-2 Project P ... .. B
=3 Libraries
i Apawsuo P P
(2 Data Types
-4 Logical POUs
¢ =[] Untited L
~[i] UntitledT

Untitled Wi oIcH DO_CH
i «[T] Untitled oo o '—F —
@8 Physical Hardware P
= & Configuation : IPC_30

Sh T C RS a5 @ o =0
State: Run

=8 Task: CYCLE S
[0 Uriited - Untiled S ol

% Global_Variables P Resst Wam

[ 10_Configuration

4 Hit

T Uniifed Unti. [z Untted:L... Downosd | Uphed |

[y variable - [ Poujwe | 2l Frocessing data .. &IL‘
i Kl Creating task info ... Help
Creating initialization code ...
&0 Error(s), 0 Uarningis)
| | _I:1
< | ; » [ Build £ Errors h arnings Jy Infos jy FLC Eftors jy Print :
maal
39. Click “Reset” to reset the ADAM-5510KW.
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R PCOS_DOS

4 Tasks
E-E8 Task : CYCLC State: Step
[T] Urtitled : Uniitied Cald
Ay Global_Yariables . wam

10_Configuration
1 — | Hat

e . | @ o Unitled Urti Untitledy:-U Download || Upiad |

lx

[y variable o [ poujwe |21 Processing data ...
= 4 Creating task info ...
Creating initialization code ...
«#0 Error(s), 0 Warning(s)
7] l _'lj
4[>\ Build A Errors A Warnings A Infos A PLC Errars A Print

L ....._____________________________________|P=)
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40. Click “Download” to download the execution file to ADAM-

5510KW.

=181l
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< | A [>T Build £ Errors } Warnings J\ Infos jy PLC Errars i Print

41. Click “Download” button as below to
process.

{ZMULTIPROG - Untitled - [Untitled:Untitled]

)

start the download
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& Untitled:Unti Untitledy:L e | Upload |

Error Infa
Close Help

Ll
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Creating initialization code ...
«#0 Error(s), 0 Warning(s)
4
4[>\ Build A Errors A Warnings A Infos A PLC Errars A Print

L......._______________________________________|33}
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42. Click “Cold” to execute a cold start. During a cold start all data

are initialized.

{MULTIPROG - Untitled - [Untitled:Untitled]
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I
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For Help, press F1

43. The ADAM-5510KW is running correctly when you see the
status bar turns green color.

(CZMULTIPROG - Untitled - [Untitle
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—Lelx]
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-8 Tasks
&8 Task: CrCLIC

% Global_Variables
il 10_Configuration
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State: Run
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44. Click “Debug On/Off” to turn on the debug function.

(EMULT[PRUG - Untitled - [Untitled:Untitled] =& x|
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45. You can see the DI_CHO0 and DO_CHO are turned blue color. It
means the state is FALSE.

( Resource.Task.U d.Untitled] -2 x]
Ak File Edit Yiew Project Buid Objects Layout Online Extras Window 2 =1&| 5||
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«#0 Error(s), 0 Warning(s)
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[y variable o [ o

Lebe
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46. When you change the state of ADAM-5051D CHO, you will see
the DI_CHO and DO_CHO are turned red color. It means the

state is TRUE.

=18l xl
RETE|
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47. When you change back the state of ADAM-5051D CHO, you
will see the DI_CHO0 and DO_CHO are turned blue color again.

It means the state returns to FALSE.
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48. Double-click “DI_CHO0 Contact”. Select “TRUE” and click

“Force” to force the state of DI_CHO Contact to TRUE.
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49. You will see the DI_CHO0 and DO_CHO are turned red color. It

means the state is forced to TRUE.
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50. Double-click “DI_CHO0 Contact” and then click “Reset force”
button to reset the force state of DI_CHO Contact to previous
state.
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52. Click “Close” to quit the control dialog.
===
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For Help, press F1

53. You can save the project if you need to keep it.
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54. Finished.
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Chapter 4 Multiprog via Ethernet

In Chapter 3, the Multiprog software connects to ADAM-5510KW
Series Controller via serial port. For Ethernet-enabled controller such
as ADAM-5510EKW/TP, Multiprog software also supports to connect
to the controller via Ethernet port. In the following, the IP address
setting and Multiprog via Ethernet will be demonstrated. Please note
the default IP address of ADAM-5510EKW/TP is “10.0.0.1”.

4.1 Configure IP address when firmware version is 1.21 or later

1. Open a new project, click “Project Control Dialog” button and then
click “Info” button to check whether firmware version is 1.21 or later.
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Chapter 4 Multiprog via Ethernet

2. Click “10_Configuration\Open Worksheet” button.
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3. Click “Property” button.

{3MULTIPROG - Untitled - [Untitled:Untitled]

kFile Edit Wew Project Buid Objects Layout Online Extras Wwindow 7
DeHRa|ren|oe @ Eo<ere &
naaa|an

=l x|
=3 Project L. =
B3 Libraries
ElE Loconfiguration x

INPUT | oUTPUT | w&RCONF |

1/0 Groug | Board /170 Madule: Range: Task Comment

4| | |
dd.. | ¢ Properies.. ) Deicte | Deswripiion.. |

0k | camcel | b | Hew )L

2| -
al | T q ol

5 (5 @) 0 " UnitecUni |

PLC Ertors
T (0,46 [D: =268

ADAM-5510KW Series User’s Manual 4-3



Chapter 4 Multiprog via Ethernet

4. Select “Advantech ADAM5510KW?” and then click “Driver

Parameter” button.
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5. Click “ADAM5510KW system setup” button.
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Chapter 4 Multiprog via Ethernet

6. Configure the IP address and Timeout settings.
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7. Click “Apply” and “OK” buttons.
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8. Click “Make” button.
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9. Click “Project Control Dialog” button when project is compiled
correctly.
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10. Click “Download” button.
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11. Select “Include Bootproject” and then click “Download” button.
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12. Download is finished as following.
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For Help, press F1 76,27 [bx >2aB

13. Press Reset button on ADAM-5510KW Series Controller. The
PWR/RUN/COMM LEDs will be turned on and the state will be
changed to “Timeout”.
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Chapter 4 Multiprog via Ethernet

14. When RUN/COMM LEDs are turned off, press Reset button one
more time. The state will be changed to “On”.
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15. Check the IP address setting by downloading a project. Click
“Resource\Settings” button as following.
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For Help, press F1
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16. Click “DLL” button and then set the new IP address as following.
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17. Click “Project Control Dialog” button and check the State is “On”.
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18. Select “Include Bootproject” and then click “Download” button.
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19. Project is downloading.
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20. Download is finished. Click “Cold” button to run the project.
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For Help, press F1

21. The project is running correctly. IP address setting is successful.
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For Help, press F1
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4.2 Configure IP address when firmware version is less than 1.21

1. Insert the Advantech Multiprog CD and setup ADAM-5510 Utility by
running ADAM-5510SeriesUtility.exe under “ADAM-5510 Series”
directory. If you cannot find the file, please download the ADAM-
5510 Series Utility from Advantech Support Site.
(http://www.advantech.com)

2. Short the INIT* pin to GND pin and then reset ADAM-5510KW
Series Controller

-
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3. Run ADAM-5510 Series Utility and click Launch Terminal button.
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elm|«
WMy Computer =l
Name [ Size[ Type [ Madified Matne [ Size] Type [ Modified
=Cic) Local Disk
= Document (D7) Local Disk
& Corpact Disc [E1] Compact
Control Panel System Fol..

=

gl | | 4 | 2]
4 object{s) [0 bytedsy

Datalight miniBIOS (R) v6.22 (Revision 2.10)
Copyright (c) 1989-1995 Datalight. Inc.
ADAH-S510H ¥er 1.1 01/01-03

Tested RAH 628KBH0123456
Starting ROH-DOS

CardTrick v3.01.00

Copyright (c) 1993-1996. Datalight Inc.
Datalight Patent Pending

Resident Flash (RFA) OEH Layer
Drive{s) D

789

C:~>ECHO OFF
Initial Hode

D:~sl

4. Click Refresh button.

il ADAM-5510 S y (Ver 1.28) _|5( x|
File Help
Local System: ADAM5E10 Seriss
=] (=) = il m| @|@fcov o
WMy Computer =l
Name [ Size[ Type [ Madified Matne [ Size] Type [ Modified
=Cic) Local Disk (1 CanF File Folder  1380/01/01 12:00:00 PM
= Document (D7) Local Disk ADAMIO.CFG 2KB 2004/10/07 5:00:00 AM
5 Compact Dise (E1) Compact [F1AUTORUN BAT 1KB MS-DOSB.. 1980/01/01 12:00:00 PM
[ Contral Panel Spstem Fol.. [ 4x8796.C0M 13KE  MSDOS A.. 1980/01/01 12:00:00 PM
= | ||| [#]pooTRILE PRO ;KB 2004/10/07 5:02.00 AM
[TIPCRTKIBEXE F2KE bpplication 200410407 01:004M
=] SCONFIG.EXE 44KE  Application  1980/01/01 12:00:00 PM
[=1S0CKETPEXE 46KB  Application  1980/01/01 12:00:00 PM
| | | 4 | ¥
4 object(s) [0 bytedsy & object(s) [431,3 KB(475,136 bytes free)
d: =
cd B
D:~
dir
Volume in drive D has no label
Volume Serial Humber is 122F-07BC
Directory of D:\
AUTORUN BAT 128 01-01-1980 12:00a
AX8796  COM 13.312 01-01-1980 12:02a
SOCKETP EXE 48.896 01-01-1980 12:02a
SCONFIG EXE 44672 01-01-1980 12:04a
PCRTK16 EXE 330.624 10-07-2004 3:13p
ADAMIO CFG 1.467 10-07-2004 5:01p
CONF <DIR> 01-01-1980 12:02a
BOOTFILE PRO 2.576 10-07-2004 5:20p
8 file(s) 441,675 bytes
475.136 bytes free
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5. Click Network Configuration button and input IP address settings.

IADAM-5510 Series Utility (Ver 1.28)

File  Help

1Bl

Local System:

ADAM-E510 Series

BETEE

i m|Cahafco -

& Corpact Disc [E1]
Control Panel

4 object(s)

d -

cd

D:~

dir

¥olume in driwe
Yolume Serial 1
Directory of D

itied

/01401 12:00.00 FM

% StaticIP " DHCP
diess: [12 g8 [T [+
Gateway [122 [TB8 [T [252

(i - Adam5510/TCP System Conf. & Init
=i - System Configuration
(= Document [D:) [~ IP/DHCR

I {fibtain DN address automaticai

pimeDNE [ ] |
e ]

 FTPEHTTP Configuration
TP

D:
Password l—
Rights: [~ Change Dir

[~ Cieat/Del. Dit

[~ wiite File

™ FReadFile

HTTP
1D
Password: l—
Rights: [~ Get Files
™ PostFiles
I~ UseCGl

Update

{/A10/07 5:00:00 &M
/01401 12:00:00 P
/01401 12:00.00 FM

{10407 502:00 AW

WA10/07 3:01:00 M
/01401 12:00.00 FM
/01401 12:00:00 P

— |

ee)

A

475.136 bytes free

ALUTORUN BAT
AX8796  COH
SOCKETP EXE ializali
podal =0 System Iniialzation
PCETE1e EXE [# SystemFles [ HTTPETP Sewver [ FTP Server [ HTTP Server Go
ADAHIO CFG
CONF <DL
BOOTFILE PRO 2,576 10-07-2004 5:20p
8 file(s) 441,675 bytes

6. Configure the IP address settings successfully.

#ADAM-5510 Series Utility (Ver 1.28) 18 x|
Fie Help
Local System: I [ ADAM-ES10 Series:
HERIE ol || 2| @fcov -
Hy Computer TN Adam-5510/TCP Configuration x|
[Mame [ gamssneTce Systern Conf. & Init ified
=rr) i~ System Configuration /0101 12:00:00 PM
(=2 Document (D3]  IP/DHCP 4410407 5:00:00 &M
) Compact Disc (€] & Stalic|P " DHCP [¥ Obtain DNS address automatically /0101 12:00:00 PM
(5] Control Pans! Address: [132 [168 |1 4 Frimary DR E: i | | 1201/01 12:00:00 Ph4
/10707 5:02.00 AM
Gateway [12 [168 [T [25¢ l110/07 207:00 &M
- /0101 12:00:00 P
x| /01401 12:00:00 P
 FTPSHTTP Configuration -
P @ Update Successfully!
[
4 Pasemord I
4 object b
[pobectisy oty Rights: [~ Change D) bt Files =)
Vol in dri -
Yolume Serial i [~ Creat/Del. Dir. I~ PostFiles
Directory of D
A izectosyao I~ wiie File I~ UseCGl
AX8796  COM I~ ReadFile
SOCKETP EXE
SCONFIG EXE
PCRTK16 EXE _ e |
ADAMIO CFG
CONF <D:
e System Inialization
9 file(s|| I SvsteniFics [ HTTPFTP Sewver [ FTF Sewer [ HTTP Sewver Go
C:\transfer /R 1
<<Transferring File...>>
<<Get ACK for EOT>>»
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7. Remove the connection between INIT* pin and GND pin. Check
whether the IP address is as expected.

SED
Fie Help
Local System ADAMB510 S eries:
B|@E| e 2 | o ; CET - |
My CompLter = -]
Name [ size[ Type [ Modified Natne [ siz=[ Type [ Modiied
=ciC) Local Disk CconF File Folder  1980/01/01 12:00:00 PM
(= Document (D) Local Disk ADAMID.CFG KB 2004/10/07 5.00:00 AM
&5 Compact Dise (E:) Compact . [FAUTORUN BAT KB MSDOSE.. 1980/01/01 12:00:00 PM
(] Contiol Panel System Fol 143756, COM 13KB MSDOS A 1950401401 12:00:00 PM
= BOOTFILE.PRO *B 2004/10/07 5:02:00 AM
[TIPCRTKIE.EXE 2B Applcation  2004/10/07 201:00 AM
]S CONFIG.EXE 44KB  Application  1380/01/01 12:00.00 PM
[TISOCKETR.EXE 43KB  Application  1980/01/01 12:00:00 PM
4 | i < | 2]
4 object(s) [0 bytets) 8 object(s) [431.3 KB{475, 136 bytes free)

Copyright (c) 1989-2003 Datalight.
Portions copyright (c) GPvHO 2003
Compiled Apr 13 2004 (4.11.1525)

Processing D:\CONF\socket.cfg

if0: Packet driver at 0z60 using h-w int 7
Hostname: 192.168.1.4

1tl: 192168 .14 Het mask: 255.255.255.0
ADAWSSINEY 1 17 Build Nn4

Installed COHl1 for HODBUS protocol
Baud rate: B9600.H.8.1

ProCon0S  PLC vz.0

——————-  {c) 1996 Kloepper & Vicgc Softwarc GabH  D-32657 Leago
ProCon auto start

Installed HODBUS-TCP server

Installed COH2 for HULTFROG protocol

Installed TCPSrv for HULTPROG protocol
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4.3 Multiprog via Ethernet port

1. Make sure the Ethernet connection and load the project in Multiprog.

Right click the Resource and select Settings.

[ (Z3MULTIPROG - DIO - [Untitled:Untitled]

=10l |

] ‘F\Ie Edit Wiew Project Buid Objects Layout Onlne Extras ‘Window 2

=l x|

—pEenas||e @S E | o om gl

EE

=3 Project
=42 Libraries

(& apams000 :
(] Data Types o010 Lo
=423 Logical POUs |—| I—(

E-[@] Untitled
@-m UntitledT
Untitledy

~[Z] Untitled

=38 Physical Hardware

3 Insert. .. >
-8 Task:CYCLIC  Delets

S0 Unitled: L
& Global Variables

-] 10_Configuiation %Y
Paste:

cut

Exclude

Propetties. .,

3

:

Kl
B UntiectUnti..|
<] | =
il &1 variable + [poupe {4
JJ < | JJ Build /4 Errors A Warnings A, Infos jy FLC Errors jy Print

" For Help, press F1

0,25 [D:945.6ME

2. Input the IP address of ADAM-5510KW Series Controller.

5
N =0 o

" COM1 Stopbits; 1 vl Cancel |
C CoMz _
 COM2 Daietilz g jv Data area..
 COM4 Parity: m
" Simulation 1 Timnentt: 2000 ms Help |
£ Simulation 2

I Stack check on PLC
W &nay boundary check on PLC
i DLL ¥ Fores BOOLE for boolean variablas

™ Generats boatproject during compile

DLL: [Tcrap =l
Parameter: £ |-ip1 92.168.1.4 -TO2000 )
—FDD arc
[~ 4l global variables ¥ &Il global varisbles
I~ Marked varisbles ™ Marked variables
—Use reserve
& AIPOUs " Marked POUs " Noreserve
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3. Click Make button to compile the project and then click Proj
Control Dialog button to download and run the project.

{3MULTIPROG - DIO - [Untitled:Untitled - Configuration.Resa

ect

=18

& File Edit Wiew Project Buid Objects Layout Online Extras window 2

=lslx)

DZHRa 280 (@aCoseRE s

& @(es | @) » = [H &=k

DmB e |[|Qk - [re3 w288 ||| m | = |k e i b e |
izl x

B3 Project
-2 Libraries
1 ApAMS00D
23 Data Types . W1 DI . . o oboo
=423 Logicsl POUs . '—l — . - —< -
£-[0] Untitled X r X X X
(] UntitledT
h Untitled
I Untitled
=48 Physical Hardware State  On
=8 Configuration - IPT_30 X + X

I
E1-28 Resowce : PCOS_DOS Feset Wt
-8 Tasks : T . : :

il

=8 Task: CYCLIC
(0] Unttled : Unii
4%y Global Variables
[ 10_Configuration

bz
Erar

" o ] . . E

3

& . [TEEED " uniiteduni. |

=4y variable [ poupwe |2 Creating initialization code ...
m T+ 0 Exroris), 0 Warning(s)
Rl
J Al | J A k]I Build A Errors A Warnings A Infos 4 PLC Errors A, Print

For Help, press F1 [B2,37 [

4. Select Include bootproject item and click Download button.

{3 MULTIPROG - DIO - [Untitled:Untitled - Configuration.Resa

MEIET
W File Edt Yiew Project Buld Objecks Layout Online Extras Window 2 ;|g|5||
NeEREireoc @ CELEEER ||[ceax|enm||s = hEF
) 1 | o b o o | |

- Proiect Bootproj
= P B
| Dowrload | Dowrload | 3
* | L _Include Bootproject Activate ’
@ Tnchids Sources oo
=] EE‘ I~ Includs OPC data Delete on Target
Dowirload Source
I Includs User-Libraries WResource 9 ] 3
& [ Include Pagelayouts State: On
E 2| T Inchide Backend Code Stom o
Delele Sourozon Targel | Dawniead Fil | Rese. || wam
. Hot
&I M " Download Upload
T T O_Carmgaraan Enar Infa
Close Help

1 | | L | _l'I
< . ual Tk Untited: Unti

Xy variable [ poujwe ill Creating initialization code ... -]

= 70 Error(s), O Warning(s) =

4 B
4 _’I A > [\ Build A Errors g Warnings A Infas A PLC Errors 4 Print

For Help, press F1

[ra,12'
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5. Project is downloading.

(@MULTIPRDG - DID - [Untitled:Untitled - Configuration.Resource.Task.Untitled.Untitled ]

{F File Edit View Project Buld Qbjects Layout Opline Extras Window 7

=18 x]
NETE]

DEERE 780 = aaBEiaBs

|[e2eszal|s =[rEE

nae e HJQIKJ— RS-t HJ-’ - £ HJM e o 1 O [ o [ |
=] x

B3 Project
3 Libraties
-L# ADAMS000

3

-[I] Untitied

[i] UntitledT
Untitledy
[T Uniitled
E-E8 Physical Hardware
B4 Configuration : IPC_30
E-88 Resowce: PCOS_DOS
&

[T] Untitled : Unti

% Global_Variables
10_Configuration

Kl |

Cloze

bo_o |
rd

Resource i [m]

State: Download

Stop
Fiesel

x|

[Eold
“fam)

(plead

Downlead
Error

It

A

Help

T Untitlad:Unti

Creating initialization code ...
/0 Error{s), 0 Warning(s)

4
A [ b [\ Build A Errars A \Warninas g Infos g PLC Errors A Print

Dowisading project.

6. Click Cold button to run the project.

(' MULTIPROG - DIO - [Un Untitled - Configuratis

=181 x|

{F File Edit View Project Buld Qbjects Layout Opline Extras Window 7

NETE]

DEE RS 78 2= aamEiaBe

e D=

EREL RS HJQIKJ— RS-t HJ-’ - £ HJM e o 1 O [ o [ |
=] x

B3 Project
3 Libraties
-L# ADAMS000

3

-[I] Untitied

[i] UntitledT
Untitledy
[T Uniitled
E-E8 Physical Hardware
B4 Configuration : IPC_30
E-88 Resowce: PCOS_DOS
&l Tasks
=@ Task: CYCLIC
“{d] Untitled : Unti
4y Global Variables
18_Configuration

Kl |

il

T Untitlad:Unti

A Creating initialization code ...
/0 Error{s), 0 Warning(s)
4]

=
L o

A [ b [\ Build A Errors A \Warninas A Infos g PLC Errors

Print

For Help, press F1

35,32 Dt 1113.0MB
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7. Click Debug On/Off button to turn on the debug mode.

(:3MULTIPROG - DIO - [Untitled:Untitled - Configuration.Resource.Task.Untitled.Untitied] 1|
Fie Edi View Project Buid Objects Layout Online Extras tWindow 2 =|& 5||

sEREJre|oc|aaEoGREEs ||[cavs(em ||+ n]iam
bk 7 7| H]Q B "_|E’“a;:r’<"”>"‘“”’-ﬂ‘ﬂ”JI'H’MH%iH!iH%ﬁUE:lHF1|—|‘|‘_:Tﬂ‘1@}‘
=zl

= Fopot o -
E1-423 Libraries
.-l apamsoon
@R Dala Types ot
E\ 423 Logical POUs . Ca— .
i B[] Untited
i (1] UniitledT
. Unlitledy ol xi

Uniitled e

B @ Physicsl Hardnare
-8 Configuration : IPC_30 + S | cod |
- Resource : PLOS_DOS et |__wan_|

B8 Tasks
! B8 Task: CYOLIC o feg |

[0 Untitled: Unti
- d7y Global_vaiiables S, Download Upload

“ il 10_Configuration o Eric
Closs Help

<5 . [EEEIES] " Unfed:Un..

Variable [ Poupwe | Creating initialization code ...

|
K +0 Error(s], 0 Uarningis) -
” f o

4 Ll 4|+ ]\ Build A Errore A Warnings A Infos A PLC Errars 4 Print

O (5, 10 [ 111,718

—|ax

8. Change the state of DI bit 0 and check the state of DO bit 0 is
changed.

{MULTIPROG - DIO - [Untitled:Untitled - Configuration.Resource. =13

frFis Edit ¥iew Project Buld Ohjects Layout Opline Egtras ‘Window 2 ;|g|1||
sl Rg|reeocnaapoiares||[caassm||o=ra=
40 % 8 H]Q [y — |E°*33:5-<-”‘>'|n| HJ* s ‘E‘ “kaUHHHHHHm'EE-H- -n-l‘l‘_:jj ‘-{g}- ‘
Lzl

=23 Project =
B3 Libraries
© Tl ADAMS000 oo S
L[] Data Types T o :
E1-44 Logical POUs
¢ E-[d] untited - .
: [X] UntitledT
& unieer i

: & Ph o] e State;  Run
& wsical Hardware B
-8 Configuration : IPC_30 X + A Stop Cold
(-85 Resouce : PCOS_DOS = =

88 Tasks
488 Task: CYCLIC o

[ ol |
[oem |

i
-[0] Untited : Linti B |
7y Global_Varisbles Download [pfaad
[ ]

[T 10_Corfiguration Erior

wif | Ll | all

Kil
& . [EEEES] T Urritec:Uni
ﬂ & variable - [ poupwe

Creating initialization code ...

=l
/0 Error(s), 0 Uarning{s) =
4| L

JJ 4 | | /[T Buita £ Erors i wWarnings Jy Infos j, FLG Emors j, Print

... | ;I Eweers

—|a|x
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Chapter 5 Modbus Functions

5.1 Introduction

The Modbus functions of ADAM-5510KW Series Controller are
powerful features which provide high expansibility and flexibility for
user’s applications. The supported modbus functions include following
items.

Modbus/RTU Master Function: Connect to Modbus/RTU remote 1/0O
modules such as Modbus modules of ADAM-4000 series.

Modbus/RTU Slave Function: Connect to HMI/SCADA software or
Modbus master devices via serial port.

Modbus/TCP Server Function: Connect to HMI/SCADA software via
Ethernet port.

Modbus/TCP Client Function: Connect to Modbus/TCP remote I/O
modules such as ADAM-6000 series.

5.2 Modbus/RTU Master Function

The Modbus/RTU master function is only supported by COM4 of
ADAM-5510KW Series Controller. There are typical 32 /0O modules can
be connected to COM4 for most of the applications. So far, there are 12
modules of ADAM-4000 Series support modbus protocol as following
list. (Please refer to ADAM-4000 User’s Manual for latest support list.)

Module Name Description

ADAM-4015 6-channel RTD Input Module

ADAM-4015T 6-channel Thermistor Input Module

ADAM-4017+ 8-channel Analog Input Module

ADAM-4018+ 8-channel Thermocouple Input Module
ADAM-4022T Dual-loop PID Controller

ADAM-4024 4-channel Analog Output Module

ADAM-4051 16-channel Isolated Digital Input Module
ADAM-4055 16-channel Isolated Digital Input/Output Module
ADAM-4056S 12-channel Sink Type Isolated Digital Output Module
ADAM-4056SO 12-channel Source Type Isolated Digital Output Module
ADAM-4068 8-channel Relay Output Module

ADAM-4069 8-channel Power Relay Output Module
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Chapter 5 Modbus Functions

5.2.1 An example to demonstrate how to connect COM4 to
ADAM-4015T for Modbus/RTU master function.

1. Check jumper settings and wiring.

UK PER ZETTING

@ FE-dis

| ey 4] L J
Codp i, [+]

r
IP3 H prap JP1
For COM1 : For COM4

Figure 5.2 ADAM-5510EKW and ADAM-5510EKW/TP COM4 jumper setting

Pin HNo Descriptian

ar | L

S | CTT R I FT |

If 2 VI o Yol
i e TnT o=

IF Foirissir

h R Foe ™

oIy Roirscir

Ir = [T PO

Ird Roirscir

Figure 5.3 RS-485 pin assignment
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o
CErr

ADAM-00 Modbus Remoée IO Modules

Figure 5.4 Wiring of Modbus/RTU Slave Function

2. For setting the ADAM-4015T to Modbus protocol, you should
connect the ‘INIT* to ‘GND’ and run ADAM-4000-5000 Utility.

& ADAM-4000-5000 Utility (¥er 2.10.05) N (=[S

File Tools Help

_v| alA| S|

E%!‘F‘E COk1 —Haost COM Setting
Serial Part Iw
g COME Baudrate W
DataBits IB—
Stop Btz I.I—
Parity INone—

Tirne: Clut Igg
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3. Change the protocol type to ‘MODBUS’, configure the channels to
‘Thermistor 10K’ sensor and then click ‘Update’.

& AIAFA- 110 R By e 2T L] ¥ =17]=]

r ‘-'.l‘i. o5 ~&AHATIET PR
- MR I adioig e B,
T A Abwe  [R T @;‘n'n S M
= » e ben
a P s T L | ko | dwslbe 40 |
Cow-fire [ ozod = Wit 1R
Mimcamton [27 i e R e |
Lo bFard Ty cmeirs Inic - [ .'-I:I'I--uvi.'l'l." N oCm -:”
e T [T fimat
I YT R |
I R RN R
It TR B A
m A Tl
wero L | tpzioal |
o Bl AL e d | zoah | Mol
h mwAaik . ﬁ &

4. Remove the INIT* pin and then reset ADAM-4015T. Check the
Modbus Mapping status and other settings are correct.

& AIAFA- 110 R By e 2T L] ¥ =17]=]

r i o — A HAT T e -ha
F BN rodsrmEl gy ~Lhame Laac

I {ﬁm@ T T4 pom | wslebEeezk
N i = <F Luks | Leaze | dwmsika i |
Bouz-an: I:‘l"l'lh--. =|| :

e fum |l T e _-||.|| Lot L il ';":'E:
IR BT e TR

[ 2] i =00 = |

I TN TR |

[ A= mrie =i 2|

Lli=s Lo TS |

Bew | wsem

B . o &
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5. Connect ADAM-4015T to COM4 of ADAM-5510KW Series

Controller by Figure 5-4 and then run Multiprog. Double click on the

“IO_Configuration”. Click on “Add” to add a new input module.

[ B e Bredeck R dgkea B 3
IMeE EEl e mmlo ol mMEAcoBan loeme amllla =iy
e T S——— )
el ol

Il ﬂ&h@mmuwmu

fa ] ET]

1
Fax' it paes rr

6. Type the name "RM_4015". Set the length to “12”. (One Al channel
needs 2 bytes length.) Select “Read Modbus slave” for Modbus/RTU

slave function. Click “Driver Parameter” for Modbus settings.
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7. Set the device ID to 1 and check if it is the same with DIP switch
setting of ADAM-5510KW Series Controller. The setting of “Modbus
Slave ID” is 5, “Start Address” is 4X001 and “Length” is 6. Click
“Advance” for further settings.

& advantech Modbus Slave (¥er 1.012.004) x|

Diriver name ; W (0] |
Modbug Slave D |5— Cancel |
Start Address ml‘l— Diescription. . |
Length : IB—

Data type : Iw Serial port zetup |

8. Optimise timeout settings for the system in order to increase system
performance.

Modbus slave serial port setup 1[

ADAMBET0 Dev 1D: l1 j oK

Baud Rate : ISBDD 'I Cancel |
Prity . [MOME -
Min Reply Timeout |5|3 [mzecs]
[ Hepi_l,.l Timeout : IEDD [mzecs)

9. Click “Serial port setting” to configure COM4

= pdvantech Modbus Slave (Yer 1.012.00: x|

Diriver name : IMBSL-’-‘«VE 0K I
Madbus Slave [0 |5 Cancel |
Start Address |4>< v”'l Description... |
Length : |B Advance... |

Diata type : IWDHD ( S erial port setuE }
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10. Select “NOPARITY,8,1” and click “OK” to finish all the settings.
Now ADAM-5510KW Series Controller can access ADAM-4015T by
Modbus/RTU protocol via COM4.

ADAMS510KW serial COM pl:lrt-.-s'_' t,f-.-,\ ﬂ

Cancel |

5.2.2 Following example can show how to connect COM4 to
ADAM-4056S for Modbus/RTU master function.

Note: In following example, only some pictures are shown for
reference because the procedures for configuring the settings are
similar.

ADAM-4056S settings:

ID address: 1

Protocol: Modbus

Baud rate: 9600

Data format: NOPARITY,8,1

ADAM-5510KW Series Controller settings:
Slot 0: ADAM-5051D
Other settings are the same as section 5.2.1

Multiprog settings:

LDI_0: ADAM-5051D DI bit 0

RDO_0: ADAM-4056S DO bhit 0

Board 1/0O Modules: Write modbus slave

ADAM-4056S DO channel’s Modbus start address: 00017

Note: “Read modbus slave” item is available for reading DI module.
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1. Configure ADAM-5051D DI bit 0 in Multiprog.
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3. Run the project and check the status of ADAM-5051D DI bit 0 and
ADAM-4056S DO bit 0.

D= Al R e -ﬁllm ﬂmlnﬂ |J.m_*uil |o m|iim@i |
e

e l::-llli-!lrnf'-hr IE ik =]
-———.d!
+ il Pagay
ez — ﬁ|
ol Pea s
& gl Ll P
]
I L
ﬂu.u.n-
et
= [ Py fedass +
Qomigiyr WL W
i P o P B
o Ve
- Tk CYILEC
L st o
LHE S
o i _IH j _LFI
.
Frartniiig AIAk ...
[T ———
l Crewire e ciaheion rodr
| " Ecracind. § Somraon

Turn on ADAM-5051D DI bit 0 and check the status of ADAM-
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Chapter 5 Modbus Functions

5.3 Modbus/RTU Slave Function

ADAM-5510KW Series Controller supports Modbus/RTU slave
function for connecting to HMI/SCADA software or other Modbus/RTU
master devices. The Modbus/RTU slave function is supported by
COM1 or COM2 of ADAM-5510KW Series Controller. The DIP Switch
setting is as following.

SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate

COM1/RS-232 Modbus Protocol / 9600 bps
ON OFF | OFF _

COM2/RS-485 Multiprog Protocol / 19200 bps

COM2/RS-485 Modbus Mode / 9600 bps
OFF OFF | OFF -

COM1/RS-232 Multiprog Protocol / 19200 bps

COM1/RS-232 Modbus Mode / 19200 bps
ON ON | OFF -

COM2/RS-485 Multiprog Protocol / 19200 bps

COM2/RS-485 Modbus Mode / 19200 bps
OFF ON OFF -

COM1/RS-232 Multiprog Protocol / 19200 bps

COM1/RS-232 Modbus Mode / 38400 bps
ON OFF ON _

COM2/RS-485 Multiprog Protocol / 19200 bps

COM2/RS-485 Modbus Mode / 38400 bps
OFF OFF ON _

COM1/RS-232 Multiprog Protocol / 19200 bps

For example, following setting will configure Modbus/RTU Slave
function via COM1/RS-232 port.

SW6 | COM Selection | SW7 | SW8 Mode Selection / Baud Rate

ON | COM1/RS-232 | OFF | OFF Modbus Protocol / 9600 bps

Please refer to section 2.3.3.2 for Modbus/RTU Slave Wiring
5.3.1 Modbus Address Mapping for local I/O points

SCADA/HMI software can directly access the 1/0O points of ADAM-

5510KW Series Controller by Modbus/RTU slave function. The Modbus

Address mapping table is as following.

Note: Only read functions of Modbus 1X and 3X commands are
supported.

Note: Before reading any analog or digital module, the configuration
by KW Multiprog must be done.
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For Digital Input/Output Module:

SlotO0 | Slot1 | Slot2 | Slot3 | Slot4 | Slot5 | Slot6 | Slot7

Bit 0 00001 | 00017 | 00033 | 00049 | 00065 | 00081 | 00097 | 00113

Bit 1 00002 | 00018 | 00034 | 00050 | 00066 | 00082 | 00098 | 00114

Bit 2 00003 | 00019 | 00035 | 00051 | 00067 | 00083 | 00099 | 00115

Bit 3 00004 | 00020 | 00036 | 00052 | 00068 | 00084 | 00100 | 00116

Bit 4 00005 | 00021 | 00037 | 00053 | 00069 | 00085 | 00101 | 00117

Bit 5 00006 | 00022 | 00038 | 00054 | 00070 | 00086 | 00102 | 00118

Bit 6 00007 | 00023 | 00039 | 00055 | 00071 | 00087 | 00103 | 00119

Bit 7 00008 | 00024 | 00040 | 00056 | 00072 | 00088 | 00104 | 00120

Bit 8 00009 | 00025 | 00041 | 00057 | 00073 | 00089 | 00105 | 00121

Bit 9 00010 | 00026 | 00042 | 00058 | 00074 | 00090 | 00106 | 00122

Bit 10 | 00011 | 00027 | 00043 | 00059 | 00075 | 00091 | 00107 | 00123

Bit11 | 00012 | 00028 | 00044 | 00060 | 00076 | 00092 | 00108 | 00124

Bit 12 | 00013 | 00029 | 00045 | 00061 | 00077 | 00093 | 00109 | 00125

Bit 13 | 00014 | 00030 | 00046 | 00062 | 00078 | 00094 | 00110 | 00126

Bit 14 | 00015 | 00031 | 00047 | 00063 | 00079 | 00095 | 00111 | 00127

Bit 15 | 00016 | 00032 | 00048 | 00064 | 00080 | 00096 | 00112 | 00128

For Analog Input/Output(WORD) and Counter(DWORD) Module:

Slot0 | Slot1 | Slot2 | Slot3 | Slot4 | Slot5 | Slot6 | Slot 7

CHO 40001 | 40009 | 40017 | 40025 | 40033 | 40041 | 40049 | 40057

CH1 40002 | 40010 | 40018 | 40026 | 40034 | 40042 | 40050 | 40058

CH2 40003 | 40011 | 40019 | 40027 | 40035 | 40043 | 40051 | 40059

CH3 40004 | 40012 | 40020 | 40028 | 40036 | 40044 | 40052 | 40060

CH4 40005 | 40013 | 40021 | 40029 | 40037 | 40045 | 40053 | 40061

CH5 40006 | 40014 | 40022 | 40030 | 40038 | 40046 | 40054 | 40062

CH®6 40007 | 40015 | 40023 | 40031 | 40039 | 40047 | 40055 | 40063

CH7 40008 | 40016 | 40024 | 40032 | 40040 | 40048 | 40056 | 40064

5.3.2 Modbus Address Mapping

ADAM-5510KW Series Controller reserves 16K Bytes memory space
for Modbus function. The memory block can store user’s data and
exchange the data through Modbus protocol. The unit in Modbus 4X
registers is Word so there are totally 8K Words available.

The Modbus address is defined from 42001 to 49999. In order to
exchange the data through Modbus, users need to move the data onto
this memory block by setting the memory address in “I/O Address”
field manually. The memory address of this memory block is defined
from MW3.0 to MW3.15996. The mapping table of /O Address and
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Modbus Address is as following table.

1/0 Address | Modbus Address
%MW3.0 42001
%MW 3.2 42002
%MW3.4 42003

Since unit of MW3.0 is Byte, users need to map the 1/0O Address and
Modbus Address as following.

For Bool data type:

1/0 Address Modbus Address Length
Data 1 MW3.0.0 02001 1 Bit
Data 2 MW3.0.1 02002 1 Bit
Data 3 MW3.0.2 02003 1 Bit
For Byte and Word data type:
1/0 Address Modbus Address Length
Data 1 MW3.0+ MW3.1 42001 2 Bytes
Data 2 MW3.2+MW3.3 42002 2 Bytes
Data 3 MW3.4+MW3.5 42003 2 Bytes
For Dword and Real data type:
1/0 Address Modbus Address Length
Data 1 MW3.0+MW3.1+MW3.2+MW3.3 42001+42002 4 Bytes
Data 2 MW3.4+MW3.5+MW3.6+MW3.7 42003+42004 4 Bytes
Data 3 | MW3.8+MW3.9+MW3.10+MW3.11 42005+42006 4 Bytes
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Example:

ADAM-5510KW: Modbus/RTU Slave Function via COM1/RS-232
Slot 3: ADAM-5017
Channel 0: +1.51V battery input

1. Configure ADAM-5017 CHO in Multiprog.
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2. Add Move function block and configure the input.
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4. Run the project and check the data movement.
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5. Check the Modbus/RTU Slave function by Modscan test utility.

=~ ModScan32 - ModScal L =0l x]

File Connection Setup  Wiew ‘Window Help

0fele) &fE o /2

BooE =5 =

=-Modscat 1ol x|
Device Id:
: Number of Polls: 7
Address: MODBUS Point Type Valid Slave Responses: 7

Length: |8 |03: HOLDING REGISTER  ~|

|42001: <9359H>

R >
42003: <0000H:
42004 : <0000H:
42005: <0000H:
42006: <0012H»
42007 : <0000H:
42008: <0000H:

For Help, press F1 |PD||S: 7 |Resps: 7 o

5-16 ADAM-5510KW Series User’s Manual



Chapter 5 Modbus Functions

5.4 Modbus/TCP Server Function

ADAM-5510KW Series Controller supports Modbus/TCP server
function for connecting to HMI/SCADA software. The Modbus/TCP
server function is supported by using Ethernet port of ADAM-5510KW
Series Controller.

SCADA/HMI software can directly access the 1/0O points of ADAM-
5510KW Series Controller by Modbus/TCP server function. Please refer
to section 5.3.1 about the Modbus Address mapping table.

The reserved 16K Bytes memory space for Modbus function also
supports Modbus/TCP server function for exchanging data with other
Modbus devices. Users need to follow the same procedures in section
5.3.2. The only difference between Modbus/RTU slave function and
Modbus/TCP server function is Modbus/RTU via serial port and
Modbus/TCP via Ethernet port.

5.5 Modbus/TCP Client Function

The Modbus/TCP client function can connect to Modbus devices with
Modbus/TCP server function, for example, ADAM-5000/TCP and
ADAM-6000 series I/O modules.

Following example can show how to connect to ADAM-6051 by
Modbus/TCP client function.

ADAM-6051 settings:
IP address: 192.168.1.5

ADAM-5510KW Series Controller settings:
Slot 1: ADAM-5056D
IP address: 192.168.1.4

Multiprog settings:

LDO_0: ADAM-5056D DO bit 0

RDI_0: ADAM-6051 DI bit 0

Board I/O Modules: Modbus_TCP

ADAM-6051 DO channel’s Modbus start address: 00001
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1. Configure ADAM-6051 DI bit O in Multiprog.
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3. Run the project and check the status of ADAM-5056D DO bit 0 and
ADAM-6051 DI bit O.
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4. Turn on ADAM-6051 DI bit 0 and check the status of ADAM-5056D
DO bit 0 is turned on correctly.
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Chapter 6 ADAM-5000 Function Blocks

In this chapter, some examples are shown for demonstrating how to
use the ADAM-5000 function blocks. The ADAM-5000 function blocks
can be accessed as following.

1. Click View/Edit Wizard.

{ZMULT

=ialx|

File Edit Project Buld Ocline Extras 2

Ok [T Project Tree window F2
=

IMessage Window Ctr+F2.

MR FLER R
he‘ HJ,.E:E‘? HJM{ A 4 4 T O e -<>—|‘E:?ﬂ‘-@-|

ss References Window  Alb+F2

re TR, Wakch Window AlHFLO

4 B Logic Analyzer Al+FLL

| v status Bar
a

123 5 Open Yariables Workshests
& 0] Unifled
o [T UntitedT
Untitledy™
[Z Untited*
88 Physical Hardwars™
E88 Configuration : IPC_30*

=88 Resource : PLOS_DDS*
-84 Tasks
=-E8 Task: CYCLIC
(O] Untitled : Untitled®
-7 Global_Yariables™
[ 10_Corfiguation”

B =

& variable - [roujwe |
r i
‘ 2| | | [FTET Buitd £ Errars  Wamings i infos j PLG Errors j, Print 7
Shows or hides the Edit Wizard r D 999.2MB

2. Click ADAM5000 item.

(SIMULTIPROG - Untitled - [Untitled:Untitled] =18 x|

fkFil= Edit View Project Build Objects Layout Orline Extras Window 2 ;|g|5||
IedbsieejocadEoianes||[teax|en|s = Fa=
nmae ||k e en e ||| w5 oo o b o] |

B3 Project

=23 Libraries 3

© L@ apaMsD00t

(1] Data Types

-3 Logical POUs Cycle_Time. yele_Time
: =[0] Untited = ]

: ~{1] UntitledT

Untitledhy*
i ] Untifled*
-8 Physical Hardware =
<% |5 o) @] 5
BE
Grow, -+

FLCTUD  Counter Up/Dawn <] | uniteuni [
/& variable - [eoupwe |
& &
4 | Build /_Errors J, Warmings J,Infos , PLC Erors j, Prnt
For Help, press FL 50|
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3. Supported function blocks are as following picture. The function
blocks include 1/0O Function Blocks, Move Function Blocks for “Data to
MB42XXX” and “MB42XXX to Data”, Calendar Function Block, Scale
Function Blocks and Max-Min-Average Function Block.

{SIMULTIPROG - Untitled - [Untitled:Untitled] _ & =]
ik File Edit View Project Buld Ohjects Layout Online Extras Mindow 2 .- EI|
DEHRE ‘=82 e Ro<eRss||lcans(s@ o =@ mEE

) 4 B &) HJQ’KJ— |EH3 < ) AR AR HJ’ m ‘ﬂ' HJ}M HF 0 AHE TT E1 - o |E:‘,t| ‘-{g,\- |
| x| ]
123 Project Group -
2423 Libraties |<ADAME000; =]
i [:l EB?;[AE)AMEDDDX Name | [Digkcription |
: ata Types -
-3 Logical POUs !ﬁmgi‘i‘m Cycle_Time: ycle_Time
¢ E-[d] Untitled* =4 ! L .
| = [§] UniitedT - ADAMSK_CNT
Untitledy™ A ADAMSE_DI
H @ Unitled® !ADAMSKﬁDEI 8 5 o . .
=8 Physical Hadware® | || ADAMSK_SCNT
=48l Configuration : IF| |[ |8 ANY_TO_MBAZ<
=88 Resource: || ||| CALENDAR
-8 Tasks B DINT_TO_MBAZ:3
o B Ta ||| INT_TO_MBAZN
o 3 )| ez _To_DINT
iy Glebal| ||| 5 Maazoo_TOINT
- 10_Con | 1| MBazx_TO_REAL
3B MBAZ44<_TO_UDINT
A MBS _TO_LINT
I MM
B REAL_TO_MBAZG®R
W SCALE Lo =
B SCALE_BIAS . _’l_l
KN — 2 | o _ro_vsazos _J—I [
& . \[2)| FR)| gl F LINT_TO_MBAZ B Uniitled:Uini .

FrT 3]

Build

Errars A Warnings A Infos 4 PLC Errors

Print

For Help, press FL

kees [
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6.1 Example of Al Function Block

This example uses Al function block to read the voltage of battery and
move the reading to Modbus Address 42001.

ADAM-5510KW Series Controller settings:
Slot 3: ADAM-5017
Channel 0: +1.51V battery input

1. Add Al Function Block and set EN input pin to BOOL type value 1.

@Munlpmﬁ - AI - [Untitled:Untitled - Configurati == x|
4 File Edit Yiew Project Buld Objects Layout Opline Extras Window 7 _|a 5[‘
NEHRE i aaBoREEES||csux sm||s = hEW
nagalal - BE-aaa|]em|e oo opdo)e]

21 x|
UniifledT - B
e B — E
[ ADAMEE AT |
Untitled . . @ ENE ) P : :
588 Physioal Hardware ’ ’ Slot_3—| Slat Ervor_Code b ’ ’
-8 Configuration : IPC_30 : d e
E-488 Resource  PLOS_DOS | Type_Cho B
E-E8 Tasks | Type_chi cHL |-
x| ovmae  oap
+— Twpe_Ch3 OH3 e
Vaiables Common | Local scope | Global scops |
+— Twpe_Cha CHe e
L Marme: Sw_0ON +— Type_ChS CHS |
) o Type_ché aHe |
i I Ussge: [var: ~] I RETAIN YRE .
| Type_ch? aHr |
————— | DataTyps Bool] - .
Group:
<ADAMS000 Initial vabue: [T
e 140 address: |
4 ADAMSK_Al i _'ﬂ
¥ TR AT Dessiption: v
T ADAMSK_CNT

=I[ gy variable he =]

K I FoD I oFc =
| ;IJ
“ 4 0K I Cancel | Apply Help | )5\ PLC Errors p Print /

26,9 |

Object settings

6-4 ADAM-5510KW Series User’s Manual



Chapter 6 ADAM-5000 Function Blocks

2. Set Slot input pin to INT type value 3.

@Munlpmﬁ - AI - [Untitled:Untitled - Configuration.Resous == x|
{F File Edit View Project Buld Qbjects Layout Opline Extras Window 7 = 5[‘
NEHRE i aaBoREEES||csux sm||s = hEW
40 8 &) HJQ,K’ ‘E*"@ & 2 & HJ* L= |£"' HJM{ HF 0 A T O - 4 |E’Tﬁ| ‘-I%‘- |

BET
UntilledT - -
O = —— E
@) Unitied St _ON—]| BN - el
@l Physical Hardware = .
488 Configuration : IPC_30 | . Siet D | o
E . _ . | Type_ch CHO f—A1_0
plvoriabie properties 51 B
Variables Common | Local scope | Global scape | o Typechz e
| Type_Ch3 CHE |-
Biieze Sl s | Type_Chd CHa |-
L Usage: [waR =| T RETAIN +] Type_chs cHs |l
Data Type: [T =l o Type Chs CHe [
| Type_Ch7 CHT |
Initial value: 3 ’
Giroup:
<ADAMS000 140 sddiess |
Name Description:
4 ADAMSK_AI _'ﬂ
3 ADAMEK_40 — L
T ADAMSK_CNT
| =eiary I Fon r ore
fll Variable: de ... =]
ok | cancel | Auh | Hew | B
D
“ 4 j HJ Build 4, Errars A Warnings A Infos 4 PLC Errars A Print
Object settings 26,14 |
i o,
3. Set CHO output pin to UINT type I/0O address %MW3.0.

f.:;)MULT[PRDG - AI - [Untitled:Untitled - Configuration.Resous == x|

fFFle Edit View Project Buld Objects Layout Opline Extras Window 7 = 5[‘

DER RS s adoc | agDEeRE s

|[eeesnm||s = FmEE

O & = HJQIKr 2550 8 -8 & HJ-_p w | £ HJW R By W - |
BF]

1] UntitledT < =
m Untitlsdy _‘ ADAMEK AT'1 H
B Uriiled Si_on—| Enk - ol
= %QyicallHard:fwam‘Pc 2 Slot_3—| Slot Error_Code |-+
anfiguration : IPC_
EV Y EE et | o Type_cho CHO
Variahies Common | Local scope | Global scope | + Type_Ch2 CH2 [
o] Type_cha cHa |-
Mame: | G +| Type_che CHaf-»
| Usage R ~| I RETAIN o Typechs sl
& Diata Type: [omT =l | Typechs S|
o] Type_ch? HF |
T Initial walue: [
< ADAME000> 140 address:  [2Mwa0
Narme Diescription |
I ADAMBK_Al ) _|LI
A ADAMEK_AD — .
W ADAMBEK_CNT
I~ PDD I~ oPc
i oy varishle e -]
0k | Concel | cb | Heb | -
B
‘ 0| |H Build £, Errars )\ Warnings J, Infos i PLC Effors A, Print

Object settings
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4. Run the project and check the CHO value is correct.

{EMULTIPROG - AI - [Untitled:Untitled - Confi 18] x|
dFFle Edt Yiew Project Buld Objects Layout Opline Exfras Window 7 _|a 5[‘
FHR& ruece(aa @ RRES||[cas &= || = |hEE
nnea|as (Econss||emm|E ijwmuwwnul-wﬂ\m|+a+ [
==l
~[i] UntitledT Al X X -
B rie i
Untitled e - *
@ ’ Siii_Ot—|NERE axf.
= 88 Physical Hardware '
lot_3—{ Sl e |-
=8 Configuration : IPC_30 Ry BerEsts
=488 Resouce: PLOS_DOS ] Typecho o .
BH Tasks | Type_Chi cH1 |-
@ Task ! CYCLIC o Type_ch2 chz |- ’
------ [T] Untitled : Untitied o . .
&y Glabal Yariables WD e
[ 10_Configuratian hy| T e
=l | Type_chs chs |-
i . =] \a| R o] o Type_che CHe |
| Type_ch? HF |
2= . .
e 3 ~lolx
<Favorites: I IJ Stats Fun
Wame | Description -
Stop (B
WADD  Addtion [ - . . O U=
BAND  Bitwise AND KT i D i
WO Counter Down o) | & vresuns.
:TII oy varishle - [ Pougue :TII Creating initialization code ... _Dawnioed | ﬂl j
/0 Error(s), 0 Uarning(s) Erar Infa d
4
Close Hel L
“ 4 _>| “ 4| » | Build A Errars A Warnings A Infos A PLC Errars A Print —I
11,61

5. Run Modscan utility to read the value of Modbus address 42001
and check the value is correct.

=~ModScan32 - ModScal =10l x|

File Conneckion Setup View ‘Window Help

D|=(E| &8 828
=/ ===l ===
=-Modscat =]

Device Id: III
@ddres=: MODBUS Point Type

Length: [100 [03: HOLDING REGISTER  ~|

x

Number of Polls: 6
Valid Slave R

P

42001: <37721»| 42013: <35027> 42025: «<65521y 42037: <28040:> 42049: <

s > 42014: <07568> 42026: <48938> 42038: <61118: 42050: <
42003: <00000> 42015: <65352> 42027: <65281> 42039: <121e6: 42051: <
42004: <00000> 42016: <26378> 42028: <56576> 42040: <56578: 42052: <
42005: <00000> 42017: <29581> 42029: «<53580> 42041: 39512 42053: <
42006: <00018> 42018: <50477> 42030: <29730> 42042: <63280: 42054: <
42007: <00000> 42019: <54816> 42031: <31893> 42043: <44864: 42055: <
42008: <00000> 42020: <11912> 42032: <63105> 42044: <63498: 42056: <
42009: <00000> 42021: <61569> 42033: <45310> 42045: <42764> 42057: <
42010: <00000> 42022: <34440> 42034: <63882> 42046: <45772: 42058: <
42011: <48907> 42023: <12673> 42035: <32512» 42047: 52115 42059: <
42012: <65280> 42024: <65410> 42036: <65053r 42048: <57112: 42060: <

For Help, press F1 |POIIs: =] |Resps: =] v
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Chapter 6 ADAM-5000 Function Blocks

6.2 Example of AO Function Block

This example uses AO function block to set +10V output to CHO.
ADAM-5510KW Series Controller settings:

Slot 2: ADAM-5024

Channel 0: +10V output

Input range: 0~+10V

1. Add AO Function Block and set EN input pin to BOOL type value 1.

{EMULTIPROG - AD - [Untitled:Untitled” - Configurati & x|
W Ele Edit View Project Buld Ohjects Layout Online Extras Window 7 =] 5[‘
LCEAdRe sa@(vcaa CER@RES||[Saas|ed||s = FEE
naealak - ez es[eme|s koo ook d]o]s]
21
=3 Project Al 21
=23 Libraries ADAMEK_AD 1 J
L& apaMsoo0 . = . X
(3 Data Types =N S
=23 Logical POUs Slot_2—{ Slat Error_Code |-
B o e roperies | soves—— e seol-
(1] Unt o) cHL a0t
~fg2) Unt  Variables Conmon | Local soope | Global scope |
3] Ut o] THz Aoz |
= &8 PhysicllHa | Name [5w 0N o cH3 o3|
= %é;"f: Usage: [ear =] T RETAMN | TrpecHo
L : o Type_cHt
& . W[ [pataType  [BOOL | [y
—————————  |Iniislvalie: 1 | TpeChE
Group
1/0 address: | .
<ADAMS000
M Deswiption: | 8
& ADAMEK_A0 | _’l_l
[ ADAMER_CHT
S ~ oD I oec
[y wariable .. =
| 0K | cencel | A | Hen | -
I | _’lJ
1 _>| | H :I :I\ Build £ Errors A Wamings A Infos A PLC Errors A Print /
Obiject settings 45,20
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Chapter 6 ADAM-5000 Function Blocks

2. Set Slot input pin to INT type value 2.

{#MULTIPROG - AD - [Untitled:Untitled* - Configuration.Reso == x|
fFFle Edit View Project Buld Objects Layout Opline Extras Window 7 =1 5[‘
D ks el e e BERwREe |[caws (sl || = hEE

Vi B\ HJQ]Kr b2z m @ HJ'-" | HJ“”* o o e T L [ ] 58 | |
=l

=423 Project Al 21
=23 Libraries ADAMEK_AD 1 J
I L e T
L& apaMsoo0 X X © cw on_|eEn g
(0 Data Types = I~
5 53 Logical FOUs : : : Slot Error_Code [+
=[] United | - acvai e a0l :
] Uniitls
o Urile Wariables Comman | Local scope | Global scope | o ot
3] Untitls — cHz a0z |
548 Physical Hardy | Name: [eet2 e aos |
5@ Configuras |y oge [var =] RETAN | Type.cHO
-8 Feso,  |—_—
1 Data Type: [inT = wpe
& \a) @] 9 o Type_CH2
Inial value: 2 | TypeCH2
e /0 address: |
<ADEME000>
Description
Name
Il ADAMEK_AI . _’|LI
A ADAMSK_A0 ]
I ADAMSE_CNT
| = e = I~ POD (il
[y wariable B -
| I = O B
Kl I _’lJ
4 _>| Build 4 Errars A Warnings A Infos A PLC Errars A Print
Obiject settings 48,25

3. Set AO output value to 4095 for +10V.

{3MULTIPROG - AD - [Untitled:Untitled* - Configuration.Resa

=181 x|

{F File Edit View Project Buld Qbjects Layout Opline Extras Window 7

NETE]

DeHRe 128 - aamoians

|[esmx sm|s =[rEE

D38 e HJQ]Kr b33z i@ @ |Hq- m o HJ“”* o o v T L [ o] [ |
2zl

B3 Frojest = ZI
ADAMEE_AC 1
L5 ADAMS000 = N
*EN o)
Slot Error_Code |+
- x sonl-
CH1 ACLL=
Variables Common | Lacal scape | Global scope | . onl
Mame: [20_Value cHz aoz s
Lk CHO
Usage VAR =] ™ RETAIN PE-
Type_CHL
DataType:  [UINT = ——
e T CH3
Initial value: 4035 L
Group:
<ADAME0ND 10 address: |
Mame Description: |
A ADAMSK_AI : _'j
1 ADAMEK_A0 L v
T ADAMSK_CNT
| = e e I ore
2y variable B
il o ] conl | ey || Heb | =
=T | ¥
“ 4 j |” Build 4 Errars A Warninags A Infos g PLC Errors g Print
Obiject settings m‘
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Chapter 6 ADAM-5000 Function Blocks

4. Run the project and check the CHO output is correct.

(3 MULTIPROG - AD - [Untitled:Untitled -

Configuration.Resource.Task.Untitled.Untitled]

=181 x|

& File Edit View Project Buld Objects Layout Opline Extras Window 7

NETE|

DERRSE a2

o)

SN ==L = ]

|zswx[em||s =[hEE

nme e |HQ - [pe st a |Hq- m o HJM o g T [ o] |
B

B3 Project = )
Libraries ADAMER A 1
L5 ADAMS000 . Z
Data Types swon— B
Logical POUs Slat_z— Slat Error_Cods |
2
| &1] United ) o0 |
UntitledT * Sz Ve - .
Untitledy Lo . . .
3 Uniied . -
588 Physical Hardware ; RS e 031
B4 Configuration : IPC_30 o Type_cHO &
88 Resourcs: PLOS DOS =l .
L o Type_CHI
& 2| [ gl o Type_CH2
=i o Type_CH2
Giroup:
[<Favaritess =l o ] 3
Mame | Description [=] State:  Run
MDD Addiion - . Stop Fold
G e — |
unter Down & Uniitled:Ur...
e | & Ho
2y variable il Creating initialization code ... R T

/0 Error(s), 0 Warning(s)
4]

Enar; Infin

A [ b [\ Build A Errars A Warninas g Infos g PLC Errors g Print

Cose | Hep |

3
ol
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Chapter 6 ADAM-5000 Function Blocks

6.3 Example of DI/DO Function Block

This example uses DI/DO function blocks and DO bit 0 will follow the
status of DI bit 0.

ADAM-5510KW Series Controller settings:
Slot 0: ADAM-5051D

Slot 1: ADAM-5056D

Connection: DI bit 0 to DO bit 0.

1. Add DI and DO Function Blocks and set EN input pin to BOOL type
value 1.

(3IMULTIPROG - DI_DO - [Untitled:Untitled - Configu esource.Tas T |
B Ele Edt Wew Project Buld Objects Layout Opline Exfras Window 2 ;Iilﬁﬂ
DEHRE sede:|aa Do eBeEs ||[taux|emd||s = [tan|
noea ek ne e ||| m ]| o e b e |

BF]

-3 Project = ADEMSK DL 1 -
43 Libraries = ADAMSE DO_L
L ADAMS000 i i ADANER DO
(2 Data Types Slot 0—| Slat  Erver_Code |- ENE axf-
243 Logical POUs . . . DI Data |- St t—__ 1ok Error Code |-
-] United siot S0t Do_patal
P[] UniitledT - %
it Bt [ + ity
(5] Untitied - : . Bz (o o Bitz*
5 & Py e £ B« s
=@ Configuration : IPC_30 Bitar* | o] Eitar
£ Resowce PCOS_[ Vaiisbles Common | Local scope | Giobal scope | i G
B4 Tasks g ' 1"
=@ Task:CYC Name: SW_ON Bis* o o Bitek
“[0] Urtitlec BiF* o o aitr*
& Gicbal Vaiale Usage: VAR =] I RETAIN e o
o [EwmaE e o | N S
e ,.‘_— BitLO* | +| Bito+
—— Biti1* +] Bittr*
Group: 140 address: . Bz | o Bz
<ADAMSO00> i Billz* | o Bz
Home Description R N
(B DRI . B S
4 ADAMSK DO
T ADAMSK_SCNT
et = DD oFC
A ANY_TO_MB426% = -
4 CALENDAR 3 E & 2 _'Ll
A DINT_TO_MB420K oK | caeel || éph || Hee | | G

T INT_TO_MB4Z:¢
B MRAZO0C TN INT

Tl | TF UniitiectUnt ]

2l variable | PoUworkshest ﬁ Processing data ... a|
I Creating task info ...
Creating initialization code ...
+/0 Error(s], 0 Varning(s) :I
KT I
Object settings leas |
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Chapter 6 ADAM-5000 Function Blocks

2. Set Slot input pin to INT type value 0.

AhEle Ede wiew Project Buld Objects Lsyout Online Extras Window 2 =]
DFHRS|taBezaaEEREEES||[cras|[sm || =|[haE=|
naae|an- e n e s ||| m]S [ o E] |

2l

=3 Project A
124 Libraries
L ADAMSD0D
(2 Data Types
1423 Logical POUs

£1-[E] Uniited
[1] UntitedT
Untitledy/
-5 Uniiled
1488 Prysica Hardnare
B @ Confiawaion: PE30  4yoiables Common | Localscoe | bl scope |
B8 Resouce: PLOS_D
B8 Tasks X | —
5488 Task:CvcL | _HAmE e
[0) Unlited | Usage: [var = I RETAN

Global_Yariable
) Blobal Varicbes Data Type: INT -
@ B[ W EH -
Initial valug: 0

1/0 address:

Group:
<D AME000> Desciiption: |

Name Descipton
45 ADAMSK_DI
4 ADAMBK_DO
A ADAMSK_SCNT ™ PoD ™ orc
A ANY_TO_MB4ZG0L

4 CALENDAR [ Cancel | gy | Hel

4B DINT_TO_MB4 20

3R INT_TO_MB42:0¢ Y
MR TN NINT =l | & UniifecUni..|
ﬂ Veriable - POUworkshest ﬁ Processing data ... =

Creating task info ...

Creating initialization code ...
<70 Erroris), 0 Warningis)

B L

Cbject settings B3, [

3. Set Slot input pin to INT type value 1.

AhEle Ede wiew Project Buld Objects Lsyout Online Extras Window 2 =]
DFHRS|taBezaaEEREEES||[cras|[sm || =|[haE=|
naae|an- e n e s ||| m]S [ o E] |

2l

=3 Project A
124 Libraries
L ADAMSD0D
(2 Data Types
1423 Logical POUs
£1-[E] Uniited
[1] UntitedT
Untitledy/
~(Z] Unilled
1488 Prysica Hardnare
1488 Configuation : IPC_30
B8 Resouce: PLOS_D
=G Tasks

3 Slat_1
o488 TaskocvcL | MOME e
[0) Unliled  Usage: VAR ~| ™ RETAIN
6

archles
Data Type: INT

@ B[ W EH
Initial value: i
Gow | Veddes

<D AME000> Desciiption: |

Name Descipton
45 ADAMSK_DI
4 ADAMBK_DO
A ADAMSK_SCNT ™ PoD ™ orc
A ANY_TO_MB4ZG0L

4 CALENDAR [ Cancel | gy | Hel

4B DINT_TO_MB4 20

Waidbles Common |Local scope | Biobal scope |

3R INT_TO_MB42:0¢ 5
MR TN NINT =l | & UniifecUni..|
ﬂ Veriable - POUworkshest ﬁ Processing data ... =

Creating task info ...

Creating initialization code ...
<70 Erroris), 0 Warningis)

B

Object settings 125,55 |
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Chapter 6 ADAM-5000 Function Blocks

4. Connect Q output pin of DI block to EN input pin of DO block. DI
block bit 0 is connected to DO block bit 0.

[(3MULTIPROG - DI_DO - [Untitled:Untitled*® - Configuration.Resource.Task.Untitled.Untitled] = x|
@kEle Edt view Profect Buld Objects Layout Onine Extras Window 2. _ls ﬂ‘
zdRe|rxeoc (e BeRenas||canx(em||s = +Em |
naaa|alk - | 28 @ || w5 [l o 00 b 63 ] |
2l
B3 Projest = E
-3 Libraries
L2 aDAMSI00
(2 Data Types - : i
B3 Logical POUs
=-{E] Uniited
(D] UniitiedT
Unitled
D Uniitied
@8l Physical Hardware
=@ Configuration : IPC_30
188 Resouce :PLOS_DOS
B4 Tasks +
E-@ Task: CYCLIC
-[0] Untited : Untited ~~ —
LV arables |
W@
2lx
Group
<ADAMS000> =l
Name [ Desciption [a]
B ADAMEK_DI
& ADAMEK_DO
4 ADAMSK_SCNT
l ANY_TO_MB4ZKAX
A CALENDAR _l;l
B DINT_TO_WBAZAR Kl >
il INT_TO_MB4203¢ 1
B MR TN DINT 5] || Koty
ﬂ 4 variable [ Poupworksheet: X Processing data ... =)
k Creating tesk info ...
Creating initialization code ...
/0 Erroris), 0 Warning(s) j
Kl i} < Build A Evrors A Wamings A\ Infos p PLC Errors Jy Print
Object marked [107,44 |
(GmuLTioR (&) xi
|5 Ll‘

&Ele Edt Vew Project Buld Objects Layout Onlne Extras Window 2
DedRa|sz2r)sq|aeBoaeae||[cecx]m s = |+am|
name [l ke Bw e ||| menE ||k e o 5] |

EF]

=3 Project Al
£ Libraries
{8 ADEMS000
(2 Data Types
=3 Logical PFOUs
8] Uniited
o [Q UntitledT
Uniiiedy
~[Z) Uniitied
88 Physical Harduare
=@ Configuration ; IPC_30
=@ Fesouce : PLOS_DOS
Tasks +
489 Task: CYCLC
(0] Untitled : Untitled -
%y Global_Varisbles |
T [resource el 3|

Stale:  Run

&
Stoy Cold
o s | |
Group Bt | Wew |
<Favertes> = |
Mame [ Description [-
Eovlm e Download e
WAND  Bivise AND - Ers Irfo
D Counter Down T‘ T‘
S T T T
BLTUD  CounterUp/Dorn _'LI
WOV Division [4] >
WEQ  Equa:- " Uit U
| £ 1515 ainn e Notection | et |
g v e e |
T Creating task info ...
Creating initialization code ...
\#0 Errorisy, O Varning(s) j
KN |

| : 10,13
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Chapter 6 ADAM-5000 Function Blocks

6. Change the status of DI bit 0 and check the status of DO bit 0 is
correct.

fiew Image Colors Help

% MULTIPROG - DI_DO - [Untitled:Untitled - Configuration Resource. Task.UntitledUntitied]
P File Edit Wiew Project Buld Objects Layout Online Extras Window 7
DedR&|saeloaa@mEaras||canxzm||s = |FEE=|
nnee||Ql (e ne s ||e w2 ||l w e dE] |

=/ Project al
=3 Libraries
(8 ADAMS000
(3 Data Types
=3 Logical POUs
&[0 Urled
L (] UrtitedT
Urtitiedy
[Z] Untitled
=& Physical Hardware
-84 Configuiation : IPC_30
=@ Resource : PLOS_DOS
588 Tasks
£ Task: CYCLIC
0] Urtited: Untited ~ —

Apamsic DT 1

+

3y Global_Variables =
ke [~ =
& .j:m j@ State: Run
r Stop Eold
Group: Flese! Wifarm
<Favoites> = e
Hame [ Deserption [=]

W ADD  Addtion

Download U5
BAND  Biwise AND B nfo
WCTD  Counter Down ==
FCTU CountsrUp o |[ e

W CTUD  Counter Up/Down EETEEE——
WOM  Dhison K| |

& Eq Equal =
B TAIR Flinn

A e Bl Droceasine e _,ﬂ
4 v

= | B yrtteduni
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Chapter 6 ADAM-5000 Function Blocks

6.4 Example of Move Function Block “INT to MB42XXX".

This example uses INT_TO_MB42XXX function block to transfer DI bit
0 of ADAM-5051D to Modbus Address 42001.

ADAM-5510KW Series Controller settings:
Slot 0: ADAM-5051D
Slot 1: ADAM-5056D

1. Add INT_TO_MB42XXX function block and BOOL_TO_INT
function block onto DIO demo project. Set EN input as BOOL#1.

(¢3MULTIPROG - DI_MB42 - [Untitled:Untitled - =lglx|

@ File Edit View Project Buld Objects Layout Online Extras window ? ;Iilil‘
DEERE B8 o aalnoetes | |[Eaws(sm||s = LEz
17 1) ) &) HJQWI ‘E}*B S o $2) o AR |JJ¥ L _:=] |E‘ HJHH}{ St s A T O P ] |r1:1_*| ‘1& |
-

-4 Logeal POUs = . . . . . . . . =
E{[] Uniitledt e 000
[i] UntitledT |
Untitledy
4 aooLm—E

[T Untitled"
. UDINT#42001— Start_Address

E-E8 Physical Hardware
E--@8 Conliguration : IPC 30

E%gﬁ = s
H Variables | oo | Local scope | Global scope | | address2
K : = o Addressa
i a3 .::]— W[ Mame: BOOLET e
———— blo o s
Giroup:
<ADAMS000>
Name
B INT_TO_MB424 Soope:  Local  Global . . . . . .
- MBAZOH TODINT - Description < Undefined 75 = : : : : : _’lJ
A MEAZ4HH_TOLINT
fll Variable & 5
] I _»l_I
H ! = Lo CEl | Hep | PLC Errors A Print
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Chapter 6 ADAM-5000 Function Blocks

(3MULTIPROG - DI_MB42 - [Untitled:Untitled - Configur:

{F File Edit View Project Buld Qbjects Layout Opline Extras Window 7

2. Set Start_Address as UDINT#42001.

1|
NETE]

EHRE BB o

A || o-m\-m

EEY =R = e e

naae | alk - e

=l
-3 Logical FOUs o
Uniled® wioonee
[i] UntitledT
Unlitled/ INT_TO_MB4Z0 L
[T Untitled" g 1o
. . . BOOL#1— EN Q
o JEC_20 UDINTMDOI—@ Mext_Address
g o propertes e
5 Reddrass
Variabies | Common | Lozal scope | Blobal scope | o address2
2 R E— e
Py £}
o [ b ress
D00 | addresss
Giroup:
<ADAMBIN0
Name
& INT_TO_MBazoe | Seeee & Local  Global
1B MBA2%¢4_TO_DINT ~ Description: << Undefined »> =] ’|_I'
4 MBAZ0X_TO_INT
S—
fll Variable I El
Ok | Cancel ooy | Hen | | L'J
4 PLC Errars A Print /

(“3MULTIPROG - DI_MBA42 - [Untitled:Untitled - Configuration.Resource.Task.Untitled.Untitled]

& File Edit View Project Buld Objects Layout Opline Extras Window 7

T

3. Run the project and check the value of Address1 is correct.

=18 x]
NETE|

sHRE| 2R |2

“leamailene

gud|am|e = hEk

noae||as -lex

=]

=l

£ Logical F'DUs

Physical Hardwars
58 Configuration : IPC_30
B8 Resowce: PCOS —
E-E Tasks

B3 Task: CY

E—
@.@EEH’EI

=l

Group:
[<Favaiitess =l
Name | Description -
W& a0D Addition
MAND  Bitwise AND
ECTD Counter Down
t CTU Counter Up

INT TO MB4Z00 L

EM Q
Start_pddress
Addressi

BOOL#1—|

UDINT #4200 1— Mext_Address —

=ioix]

State:  Run
A L ressl = 1
Stop Fold
Heset Walm +— Address4
| o] Addresss

Download Wpload
Error
Close Help

Kl |

Ak Untitled:Lnt Untiled:Ll...

ok [ L

Creating initialization code ...

+”0 Erroris), 0 Warning(s)
4
J4 b [\ Build 4 _Errors

Warninas A Infos A PLC Errors p Print

75,26 [
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4. Run Modscan and check the value of Modbus Address 42001.

~=lol x|
File Conmection Setup WYiew ‘window Help
D=E ®EE 22
=B o= =5 =)
=0l x|

Device Id: -1
Address: (2001 evice . Number of Polls: b
MODBUS Point Type Valid Slave Responses: b
Length: (8 [03: HOLDING REGISTER -]
I42DDl: <00000s| 42003: <00000: 42005: <00000:> 42007: <00000:
| K > 42004: <00000> d42006: <00018> 42008: <00000:
For Help, press F1 |POIIs: 5 |Resps: 5 v
5. Check the value of Modbus Address 02001.
i x|
File Conmection Setup ¥iew ‘Window Help
0|=|8| &lF & & 2%
0= o= BE @)=
-0l x|
Device Id: | 1
evice Number of Polls: &

Address: 2001 MODBUS Paint Type

Valid Slave Responses: b

8 [01: coIL sTATUS |

Length:

<0
<0

02007 :

<0
02008:

02005:
<0

<0
02006 :

<0

02003 :

[[ozoot: <o>
1 : 02004

Resps: 5

For Help, press F1

[Polls: 5
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6. Change the state of DI bit 0 to ON and check the value of Address1
is correct.

@Munlpmﬁ - DI_MEB42 - [Untitled:Untitled - Configurat == x|
4 File Edit Yiew Project Buld Cbjects Layout Opline Extras Window 7. ;Iilil‘
FHRE[seeloc e EoREEEd||cznx R =[FEE

ﬁﬁl@@| QL o~ |es3r -<----.‘<|n|| *IE:E|£'P HJHHMHHHHHH:UED-HH'-I|E’tl‘-i@#—|
= x|

lﬁ'ﬁﬁﬁ'ﬂ—lj

T TO MEdmDOC L

Er a Logical FOUs =
i Untied

UntitedT
Untiedy

Untiled

488 Physical Hardwars
-8 Configuration : IPC_30

B8 Resource : PCOS =loi

-ii

BOGL#1—| EN Q

UDINT#42001—] Start_Address  Mext_Address =

e
8 Tasks Stale:  Run

B3 Task: CV»

J f Stop Culd
B . WA FE| gl Reset | Wam |

Hnt

Group: : Download Upload
[<Favaritess =l v

RS, s = 1

o Address4

Addresst

Marne Description -

[Name [ Deserption ___ [a] o =

T Al _ O | L

WAND  Bitwise AND I | _’l_l

WCTD  Counter Down |

FCTU CounterUp | b Untitled:Uni Untitledv;LJ...

il Variable [ pouje :TII Creating initialization code ... -]
+”0 Erroris), 0 Warning(s) -
4 D

A j A [ b [\ Build A Errars A \Warninas g Infos g PLC Errors A Print
Ghject marked 75,26 [

7. Check the value of Modbus Address 42001.
=loix]

File Conmection Setup View ‘Window Help
D=E| BmeE 22w
/=== == ==

=-Modscor =10l x|
Device Id:

Address: 2001 MODBUS Paint Type

Length: |8 [03: HOLDING REGISTER |

Number of Polls: 5
Valid Slave Responses: b

[+z001: <DDDDl>| 42003: «<00000: 42005: <00000: 42007: <00000:
| T 42004: <00000: 42006: «<00018: 42008: <00000:

For Help, press F1 |POIIs: 5 |Resps: 5 v
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8. Check the value of Modbus Address 02001.

=~ ModScan32 - ModScal
File Connection Setup Wiew ‘Window Help

NECEECERN

== 5= =2E =5

=10l |

Device Id:
Address: 2001

MODBUS Point Type
Length: 01: COIL STATUS -

=10l ]

Number of Polls: 57
Valid Slave Responses: 57

Reset Ctrs |

|azon1: <15 ozooa: <o 0z00s: <0> 02007 <0>
| : 02004: <0 02006: <0: 02008: <0

For Help, press F1

[Polls: 57 Resps: 57 v
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6.5 Example of MMA, SCALE_BIAS and SCALE function blocks.

This example shows how to use MMA, SCALE and SCALE_BIAS
function blocks.

MMA inputs:
A=1.0

B=3.0

C=5.0

D=7.0
Noflnput=4

MMA outputs:
MAX=7.0
MIN=1.0
AVG=4.0
SUM=16.0
STD=2.236

SCALE_BIAS inputs:
X=AVG=4.0 (from MMA)
K=2.0

B=1.0

SCALE_BIAS outputs:
Y=9.0

Formula: Y=KX+B

SCALE inputs:
RAW=SUM=16.0 (from MMA)
IN_High=18.0

IN_Low=14.0

OUT_High=4.0

OUT _Low=2.0

SCALE outputs:
Result=3.0

Formula:
(Result-OUT_Low)/(RAW-IN_Low)
= (OUT_High-OUT_Low)/(IN_High-IN_Low)
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1. Add MMA, SCALE and SCALE_BIAS function blocks. Set the input
values as above and make the connections as below.

(,_’A,‘EMULTIPRDG - MMA_Scale - [Untitled:Untitled] == =]
& File Edit ¥ew Project Buid Objects Layout Opline Extras Window 7 =1=] 5||
D& +s=8 2| aapo~ebEs [saas(sm|s = ra=
ERR TR R %) HJQWI [ 38 <0 2 @ B HJ? m o |2 HJIMI RO T L b ] | A | ‘

B3 Project - SCALE BIAS =
=5 Lres + R
L ApAMS00D LICWY 3 ¥
-1 Data Types 5 — 1l
ot ]
-3 Logieal FOUs L value A M pax elle
é‘ @ Untitled* Yalue_z—H B MM I
[X] UntitledT talue_3—H €
= Unitledy : R | S
[Z] Untiled: = Jle
AR s snle 1
1 A_I Jie e
& . [EEElE ’ Mo _Input—| MefInput (55 =
InH—H IN_High
Al x| rL—H N _Low
Group )
Cutfi—H OUT_High
<ADAMBO00> = out || out b
Description +

|| "IN . 5 G . . . . .

T AEAL_TO_MBAZA . Lo . . . Lo L=

’ISEALE BT B | »

i SCOLE_Blas - |-
= L Untitled:Unti..

lalx

PLC Erors

For Help, press F1 [18,65 [

2. Run the project and check the output values.

(& MULTIPROG - MMA_Scale - [Untitled:Untitled - Configuration.Resource.Task.Untitled Unkitled] _18]x|
& File Edit ¥ew Project Buid Objects Layout Opline Extras Window 7 =1=] 5||
DeEdBaE|se=roeaaporeEeEn [taus|em|s = ra=
e e HJQ o |69 80 0 B 8 . HJ? m o |2 HJI«WI*HHHHHWU o | g | ‘

=l xl
E-E3 Project = SCALE B1AS, =
=43 Libraries e LE_ET
1 ApAMS00D # -
-1 Data Types a 7 i - S000000E £000
-3 Logieal FOUs e S| E O 2 annonoo +non
E-[H] Untitied @ e | MOUOOOOE OO0y pogangoe snon
(] UntitledT
D SUM
-3 SO =10
AR W 5 2.2360680E +000 it
-il : MofInput =
erinpL RAW Result | —esult o
el T

— TnH-— IH_High
———————— =W | |+ S| syt

1.4000000E +001,

i : State FRun s Gt OUT igh
<Favoritesy b 5 Stop Cold '4‘['“['““['”%:[{“7 e
WADD  Addiion ; — : ;

WAND  Bitwise AND . et . . . . B
&0 Courter Down 4 Dowrioad I Uniood I ] 3
MCTU CownterUp =

< | E 42 Untitlec:Unt Erier | T |

= = Close Help —

=l vanstie g cre T =]
0 Lrror(s), O Warming(sl =
4| |
_>| A [ »J\ Build A Erraors A Warnings A Infos A PLC Errors A Print
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6.6 Example of CALENDAR Function Block

This example uses CALENDAR function block to stamp the time of DI
event.

ADAM-5510KW Series Controller settings:
Slot 0: ADAM-5051D
Slot 1: ADAM-5056D

1. Add CALENDAR, R_TRIG and INT_TO_MB42XXX function blocks
onto DIO demo project. Make the connections as below.

(ZIMULTIPROG - DI_EVENT - [Untitled:Untitled - Configuration.Resource. Task.Untitled.Untitled] -10] x|
W Fie Edit View Project Buld Objscts Layout Online Extras Window 2 == 5||
QWJ_ |E“§ S i HJ@ o ‘ % B HJHH){ BT v st Y RS | |E;'j ‘-@}- |

=l
43 Project [~ . o . . o . . . -

£ Libraries mi oo oo0
L8 ApaME000 |_' L
E g E:gt‘llrg;i‘s R_TRIG 1 INT_TO MB42100H 1
. =[0] Unided L - aK of — — BN - [} .
" ﬂ”t‘t:ejlf + \_I UDINT#42001. Start_Address  Mest_address
b . it
) Untted . - | coteroer 1 o | Addresst
CEMDAR
=8 Physical Hardware : | | { — | Address?
38 Configuration: _| { Address3
a8 @ gsnuma 0 & = = LS £ = = Addressd
=] Tasks WEEK {1
{E-EE Tiw 3 G . B | 1= —{ Addresss
.ll—l b HOLR
& @] a[E A v
INT TO MBA2YH 2
: % : o S : ueHL
x| EN al-
ey Start_pddress Mext_Address |-
! Addresst

;:agLENDAH e

1= +| Address3
B DINT_TO_MBAZS Iress:

I INT_TO_ME42:44 . s + Address4
i MB4243<_TO_DINT +— Addresst
W MBAZ0G_TOLINT -
4 MB4Z0G_TO_REAL [4] | _’l_l
4 MBAZ:00_TO_UDINT - |- "
| | S o Urtitled: Lt Untitledy:L..

jl variable o | Pouywork él Creating initialization code ... =

w0 Error(s), 0 Uarningis) j

JJ il _>| H Build A Errors A Warnings A Infos A PLC Errors A Print

For Help, press F1 12,54 | A
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2. Run the project and trig the DI event. Check the time is recorded

once.

(:MULTIPROG - DI_EYENT - [Untitk

titled - Configuration.Resource.Task.Untitled.Until

{F File Edit View Project Buld Objects Layout Online Extras Window 7

=lolx|
NETE]

Q Ly~ |6 m

wa|fen (oM | onmmbeol|m|e |

21

B3 Project
23 Libraries

=

oot
18 ADAMS000 I—m
[0 Data Types

INT_TC_ME4ZIO0_1

Untitled .
[Z] Untitled

i Physical Hardware
=88 Configuration :
E-4E Resource

BB Tasks

K1 I v

el e

=1zl
Giroup:

<ADAMBN ¥ =10l x|

Name

4B CALENDAR

A DINT_TO_MBA244
T INT_TO_MB4230¢

State: Fiun

Stop Cold
Feset /e

CALENDAR .1

= |

T ME4Z43_TO_DINT Hit
T MBAZ43_TOLINT -
B MB4200_TO_REAL Download | Upload | LlJ
B ME4Z43_TO_UDINT -
= B In
- _"_I ot L |
[ Hep |
il Variabls [ rou ; ializarion code ... ]
/1 Exror(s], 0 Warning(s) :1
H Al _>| Build £, Errors A Warnings A Infos A PLC Errors A Print
18,32 /4
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3. Run Modscan utility and check the time stamp is correct at Modbus
Address 42001 to 42006.

=~ModScan32 - ModScal =] 3

File Conmection Setup  View Window Help

NECNE RN

@] === == ==
_-ModScal =10/ x|
Address: Device Id: [ 1] Number of Polls: 412

MODBUS Point Type Valid Slave Resp 1412

Length: |8 [03: HOLDING REGISTER  ~| Reset Ctrs |

Date/Time Properties ﬂll
Dake & Time | Time Zone I

—Date I —Time
42001: <00004:
42002: <00010:>
42003 : <00009:
42004 : <00023:
42005: <00021:
42006: <00032:

Y > =
42008: <00000> 34 5 6 7 8
m 11 12 13 14 15 16

For Help, press F1 17 18 19 20 21 22 23

412 A

24 25 26 27 28 29 30
3t |i11:21:33PM | =
Current time zone: Pacific Daylight Time

oK I Cancel | Apply |
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6.7 Example of Communication Function Block

Please open the example project “COMM_FB.zwt” via “KW-
Software\Projects” directory. The guideline of this example is as
following.

1. COM_FB: Communication Function Block

J =181 x|
- Ede Edit Yiew Eroject Evidl Obiects Leyowt Online Exis Window 2 18] x|
DEHRa| =82 eaEoReaEEE||lccas(sm||s = |FaEm|
Do af e oe e s ||eme |5 ||k on s wpeo|m]e |
=
B3 Project B oML P L Aersn =
3 Libwariss [
i LG ADAMS000* end_s——-Send_feay ‘Sendfnay—-emnd my_ton_fee—-comfe tomfet—my_con_fe
Bit_UTIL* ebrv ' Reoe fnay Rece_ next Livce s weovsr— Rececmd Sendcmdf—sind
PROCONOS* Hm 0l Send e bnf —ianct b
Types =R e Coe |prece_coke Bre e md_pn|—rapect pore_pn
Com_FEs* - EIRIG DL
[ARERES R, oy * BT i 1]
-] ASCTE Ay o] o e . e P
3 Logisal POUs e
Get_ASC_CMD* o Farny. et Timecit Tueone}
ADAMADO0* - stpBe o 1| T val
=-[1] COMM_FB* = & Dl
i) comM_FBT st Bt St
2 comM_FBY*
* ) (CoMM_FB* X"T"‘" )r :WU’C:’ o s cun o
e ot Teemaue Char TSt S
B et | e e om0t
1 L com_fo_c - ELK Burur
(4" . | fF| o] 5 o P
———————ialx Oe_5C_Cup e
Group. . .o 2 .
TADAMS000, - mrcon | con e amemd| o
Nene + fhae
- CALENDAR X L (&
COM_FE!
- DINT_TO_MBAZNNR
W INT_TO_MBAIKEK J
A MBAZEEE_TO_DINT : T Co .
- MBAZIXE_TO_NT [l _"_I
- MBAZKKE_TO_REAL &l
QT _,,—I & CoMM_FE:.. |
2[Ey Varisbls - [ POUMorkshest |
= |
" [ | “ Build A Errors b Warnings A Tnfos A PLC Errors A Print
ForHelp, press Fl 3690 [C. 268
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2. ADAMA4000: Function Block for Connecting Multiple ADAM-4000
Modules by ADAM ASCII Protocol

€3 MULTIERC 14_FE] _18]%|
-File Edit View Project Build Objects Layout Opline Exires Window 2 _18] x|
DEERE|seeez e meaEas||[caax(sm || = Fakx|
noaa HJQ,E, [e315% s a1 H]g- m | HJM o o e T 0 [ ‘
B
3 Puoject [= oL YT -
43 Librariss THLTE AL
L ADAMSO00* st s Se Aty Serd Aucart —n it iy con et —confs comfte—t s con_frs
& Bi UL L Bece gy oo pre] e ool | Reccena Sensma] etz
L2 PROCONDS* . m (- BRI s Serd_cackn | eipert send kA
a gﬂh Types {5kt Bhroe ok etk Rec_cmd_en | igeet foo_f
) Com_FBs* TRIG D! £ 7RO
ASCFB by | Chamel Brc_Rrady | AT—muzid) el etk
2 | Baw Rar ax B oeen W | T
{23 Logical FOUs
et 4SC_CMD¥ g o Py g i snciud | Troe T s s *
ADAM4000* +— StaBt (! Tuveout_Yal
(1] COMM_FB* = Drateren
ggm,g{u expect_pr_bri_| Bageet Sere_oon
5 comier zx:'.:rthﬂn)m— Boect frcv_Len g .
L . o ot —| Toemrsts Char TS HD
? e “:'ﬂ uirenr—| T mrcon_te—| com_fe 3 cmo| oL
Kl k con. 15— | €LK e
< [/ Q[H & . . i
EF] et QD L0E
G TeLaiEOMD
MM _FB> - mycon_fe—| com_fe g cmo| e
Description b
€1 e
THICCHD +
K| | _>l_I
@ oomM_re: |
E[& Voriable _ [ POUMazksheet _ | %]
| |
4 i Build £ Errors A Warnings A Infos » PLC Errors A Print
For Help, press F1 [3188 |
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3. Get_ASC_CMD: Function Block for Getting Dedicated Response
from Respective ADAM-4000 Module.

3 MUL TIP ] ] _[81 x|
- File Edit View Project Euild Objects Lsyout Online Extrss Window ? _18 x|
DEERE|rme|2e (e EoRaBeEg||[caas(sm|]|s = kx|
nuee ||al - [oeonea ||| [ o b b o |
2l
-3 Project = Covp L apeen -
43 Libraties TOFE ADeEHI
L ADAMS000% oot s Sem Ay Sor Ayt —imd st my con_e—-cons comtel—riy_con_trs
13 Bit UTIL* erce | Rote sy Recx_map v s [ P send e st
L& PROCONOS* m Qf et * Send_cmd_kn|—cigectsond_kh
a gﬂﬂ Types {5kt e ok e Cock Recy_cmd_pn|—cioct foce_kn
CE] ComFms —{ Clare o e cosiaty  EIROID! I
ISy Chml Race fracs staty ETM ™ 1]
P = v irwoee_| B Bar cx g B o
(0] G ASC_CMDY o] P B a i skt Tt Tunro)
-[5] ADAMA0DO* | StpBE 10— Tt Yal
B[] coMM FE® T & brLimeh
ggﬁ&g"g* expect_ein_eri—| Bigect Send_Len
= Earrmy m;mm_ Egee Roce Len B a prpr i
.ot Tormesto Char TRCASE R
?EN”H“‘L”_H | o s e e st
il L conc5—| €L B
e . @ @ % Lo Jui Y
c B [ oost CuD 1z |
OUp: [ TraST T |
ZCOMM_FE > ~ mycon_e— com e amsmaf-ioe
Hame B
S T — L=
£
+
L il
" CoMM_FB: [
28 Varisble - [ POUModkshest | %]
Ll |
" 4 | Build £ Brrors j, Warnings J, Infos Ji PLC Bxrors i Print
For Help, press FI |a387 |
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Overview of the example

E =181 x|

IFFlle Edit YView Project Build Objects Lsyout Online Extss Window ? =181 x|
DEHRE| =82 (a o eaBes||[caas(sm||s = kx|
e |[Qh «|estea e ||| (e o i b b @] |

2z

-3 Project = O B L ADRN0 Connect to multiple
S s SO s IO 7 32
3 Bt uTi e x| Rece g Rece sy i oo Bececnd semi s
13 FROCONOS* L lm o Send.cnd_En —ctoect ek
=] Dets Types {5kt Breee_Cok Brev_md_bn|—eiasct xoo b
Com_FBs*

i ——————— Il s
B o

| Chanrel. Roc_Feads|
wtrererr—| Ba Ra

ASCFB_Amay*

2[5 Get_ASC_CHD o Py et Tt Tiner]
|;|- ADAM40OD* |l | +— SteBE. Get rising edge 00— Tumscet_Val.
1[I COMM_FB* = Dralren
ggﬁn’g;« expect e eri__| Enpect Sendiian edge
Bamime || oo Rl e
&3 Phuysieal Hardware ® i i 2
1SS ki imeenain 1O T Lre | Tamecut oo Get the response of
K] | con. 15— | €LK o —————ADAM 4000 Module ID=1

< [ W) A & . S Pl

Perform sending command

Group: and receiving the response e
<COMM_FB> - i e AW Ged e response of
Name B | ADAM-4000 Module D=2
I ADAM4000 2—
£ Get ASC_CMD +
L il
" CoMM_FB: [
2l Vagisble - [ POUModkshest | %]
Ll |
" < > FLC Eirors

For Help, press FI 56,83 |
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COM_FB Parameters

COn_FE_L

serd_str end_ st
recy_str recy_str
I- result
B rrar_code
Q- _

expect_send_len-
expect_recy_len-

Terrinate_ch-

Send_Array: Byte Array for Command

Recv_Array: Byte Array for Response

EN: 1: enable; O: disable

Slot:  0~7: ADAM-5510KW Series 1/0 slot number 0~7 for ADAM-5090

8: COM4
Channel:  0~3: ADAM-5090 Channel 0~3
0: COM4

Baud Rate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 bps
Parity:  0: None

1: Even

2: Odd
Stop Bit: 1 or 2
Data Length: 7 or 8
Expect_Send_Len: Bytes Count for Command (max. 80 bytes)
Expect_Recv_Len: Bytes Count for Response (max. 80 bytes)
Terminate_Char: Terminate Character of ASCII Command
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Note: 1. The value of Terminate_Char is specified as O while sending binary
command.

2. The maximum length of Command is 80 bytes including Terminate
Character.

Timeout: msec Unit
CLK: Trig Signal by Rising Edge
Q: If the execution is completed, Q changes from FALSE to TRUE
Error_Code: 0: No Error

1: Buffer Allocation Error for Sent Command

2: Illegal Parameter Setting for Slot or Channel number
Recv_Ready: 0: Not Ready; 1: Ready
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ADAMA4000 Source Codes by Structured Text

ADARMAO00
ADAMACTN
myv_com_fbs— comfbs ——————  comfbsd—my com_fbs
recy_stt— Recw emd Send_cmd —eend_str

Send_cmd len t—ewpect_send len

Fecv_cmd len }b—expect recv len

[dx [dx [dx—Idx
— Excute Done +—
my_timeout—r Timeent ————  Timesut—my timeout

00— Timecut 3al

(* Set timeout period based on Timeout_Val*Cycle Time *)
Timeout := Timeout+1;
if Timeout > Timeout_Val then (* Poll next module while time-out *)
Timeout :=0;
I[sCOMMRetry := true; (* Retry is true *)
if idx < Module_Amt then
idx :=idx+1;

end_if;

Excute := true;
else

I[sCOMMRetry := false; (* Retry is false *)
end_if;

if Excute = true then

Timeout := 0;
if idx = 0 then (* idx is the index of array *)
comfbs[1].Send_CMD :='#01"; (* ADAM-4011 ID=1 Read Al Command *)
comfbs[1].Send_CMD_Len :=3; (* ADAM-4011 Al Command Length Response
excluding Terminate Character *)
comfbs[1].recv_CMD_Len :=8; (* ADAM-4011 Al Response excluding
Terminate Character *)

6-30 ADAM-5510KW Series User’s Manual



Chapter 6 ADAM-5000 Function Blocks

comfbs[2].Send_CMD :='$026'"; (* ADAM-4056S ID=2 Read DO Status
Command *)

comfbs[2].Send_CMD_Len :=4; (* ADAM-4056S DO Status Command Length
excluding Terminate Character *)

comfbs[2].recv_CMD_Len :=7; (* ADAM-4056S DO Status Response excluding

Terminate Character *)
idx :=1;
end_if;

Module_Amt := 2; (* Number of ADAM-4000 Modules *)
if idx > Module_Amt then (* Reset the index to 1 after the last ADAM-4000
modulee is polled *)
idx :=1;
end_if;

Send_cmd := comfbs[idx].Send_CMD; (* Send current command out *)
Send_cmd_len := comfbs[idx].Send_CMD_Len; (* Set sent command length *)
Recv_cmd_len := comfbs[idx].recv_CMD_Len; (* Set received response length *)

if idx = 1 then (* Received response is previous one *)
prv_Idx := Module_Amt; (* If index is 1 then received response is from the last
module *)
else
prv_Idx :=idx-1;
end_if;

if SICOMMRetry = false then (* Move the string while Retry is false *)
comfbs[prv_Idx].Recv_cmd := Recv_cmd; (* Received response is previous one *)
end_if;

idx :=idx+1;
Done := true;
else

if idx = 0 then (* The ID=1 module must work at program start in this example *)
Send_cmd := '#01'"; (* ADAM-4011 ID=1 Read AI Command *)
Send_cmd_len :=3; (* ADAM-4011 AI Command Length Response excluding

Terminate Character *)
Recv_cmd_len := 8; (* ADAM-4011 Al Response excluding Terminate
Character *)
end_if;
Done := false;

end_if;
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Data Type Definition: Com_FBs

TYPE
Com_FBs :
STRUCT
Send_CMD : String;
Recv_CMD : String;
Send_CMD_Len : int;
recv_CMD_Len : int;
END_STRUCT;
END_TYPE

Data Type Definition: ASCFB_Array

TYPE
ASCFB_Array : ARRAY [1..10] OF Com_FBs;
END_TYPE

Get_ASC_CMD Source Codes by Structured Text

Get_ASC_CMD_ID1

et AZC CRAD
myv com_fbs— com fbs asc cmd D1
— EBExcute
11— dx

if Excute = true then
asc_cmd := com_fbs[idx].Recv_cmd; (* Get the dedicated response from respective
command of idx *)
end_if;
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Setting the polling speed

=-E LDARA000 111 §— Datal.ength 1
_ [f] ADAMADODT i =
ADAMA000 [ et [ | :
E--@ EHJ;EMT Rsvsisy IU_ Cancel | X
Polling¥ Wetchdog Time:  [10D s Help
= ] Pelling [ ]
E 25 Physical Hard ware Seck — Options:
= @ Configuration : [PC_30
E---@ Resowres - PCOS_DOS " SMALL [ SAVE FPU
= [~ | BYEASS
~ XLARGE [~ HOSUSFEND

=TT
Note: Recommended maximum speed is 30ms.
Supported Firmware Version

Resource: Resource X|

Resaurce | POUs |
Version — PLC state
| On

FLC
’V PraCon0S V3.0.1040 Oct 23 2002

—Errar

Firrnware
’_ ALAMEET0RW 1.21 Build 033 | None

—Access rights

|
|
|

o

CPU load Drefault-Task Systemm tick — Powerflow———
a ’V 0 s Cyc. time ’V 0.98ms MNane
Fietain data Prog. mem. Syztem data R w————
31 kB free 127 kB free 52 kB free
MNaone

Breakpoints Force

— Project source

Mo breakpointz active Mo wariables forced )
Exist

— Logic Analpser

Time between transmissions :I‘I 1} s inactive
Ok, I Cancel
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7.1 Firmware Upgrade

Note 1: Please note that wrong procedures of firmware upgrade will
possibly cause potential problem in your system.

Note 2: This function is supported by firmware version 1.21 or later. If
the version is older than 1.21, please contact technical support team
for further support about how to upgrade the firmware.

Note 3: The project source stored on the controller will be overwritten
during the operation of firmware upgrade.

1. Open a new project and click “Project Control Dialog” button.

{ZMULTIPROG - Untitled - [Untitled:Untitled]

=1 x|
{FFile Edit Wew Project Buid Objects Layout Ouoline Extras Wwindow 7 ;IEIEI‘
DERRE| R aa|ROaBE6 s |(¢@))s = 1B7
Y 50 &) ) |JJQ,¥J— |E@a§ ey A A HJ* {eaif |f1‘ “J)-M{ Ak R0 e T 40 e 4o ‘F_:?_*I |-{_2,\- |
- lx

B 13 Project S S S o B
Ea Libraries
L& ADAME000

423 Logical POUs Cyele_Time: wele_Time

- B [0] Uniitled® R 7 . .
(1] UntitledT

: Unitlechy=

=488 Physical Hardware®
=38 Configuration : IPC_30F
B8 Resource : PCOS_
-Gl Tasks
-8R Task:CY
~|0] Untitle
. &) alugl_\ranau
2] 10_Configurati

ey ) | sl | =il
@ . | (] g .‘ Untll\ed:Unl\.l

28 varicble - [ poupue (=l
ol |
<| _»| Build A Errars p Warninas a Infos p PLC Errors 4 Print

For Help, press F1

86,37 |D: =2GE
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{3MULTIPROG - Untitled - [Untitled:Untitled]

2. Click “Info” button to check the firmware version.

=18]x]|

{FFile Edit Wew Project Buid Objects Layout Ouoline Extras Wwindow 7

-1l x|

DEEH RS /bR |o- @apoiana s

[EEEEE N =

nagaak - lFEen e ||wmm|E|)h
— |3

513 Project
=& Libraries
L ADamMs000

Cyele_Time: yele_Time

1

Physical Hardware*

EX|
=48 Configuration : IPC_30

B SR o st N ET T | ‘F_:jj |.@,\. |

E...? gsxs; PLCOS_ o]
@8 Task:CY State.  On
- -[0] Untitle Gitop. Cold
Glabal_Variabl
-ﬁ? IEIiEannl\;:;t\ Pt | Wem |
Hot
Dowrload Upload _I;I
|41 | | e ' B [ o) | |
< [=] 8] ] & B UntilectUrii. oo | |
Ej & variable - [ poupue (=l
ﬂ_l _’l PLC Errors
For Help, press F1 [81,16 [D: »2ce
3. Check current firmware version is 1.21.
{MULTIPROG - Untitled - [Untitled:Untitled] &)=
kFile Edit Wew Project Buid Objects Layout Online Extras Wwindow 7 =8 1[‘
DSERE[an- e aamEianas || Z(sm||e = hE=

e

Resource |PEIIJs |
£ {3 Froject

Resource: Resource

3| s

J

553 Libraries e
© LB apal FIE in
= ProCons 301040 Dt 28 2002
_ Enmar
( "EDAMSS1 0w 1.21 Buid 032 ( None
Acoess figh
Projec
( None | Global
£PU load Defaul Task Syatem fick Powsilh
( 0% | ( 0ms Cye. tine | ( 0.98ms | Nore
Fietain dala Frog. mem. System data e =101x]
’7 3TKB free | ’V 127 KB free | ’7 52 K fiee |
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4. Click “Download” button.

{3MULTIPROG - Untitled - [Untitled:Untitled] o [ |
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x|
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4 | PLC Errors
For Help, press F1 51,16 D: 268

5. Click “Download File” button.

{3 MULTIPROG - Untitled - [Untitled:Untitled]
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B Unite | [ jnciuds Pagelapauts

=88 Physical Hade | = |y, ackend Gods
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ZI[& variable o [ poupwe | 2l

PLC Errors

T i
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6. Select the new firmware file and click “Download” button.
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7. The new firmware is downloading.
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8. After download finished, change the DIP Switch ID to 0 and then
press Reset button on ADAM-5510KW Series Controller.

9. The state will be changed to Timeout and PWR/RUN LEDs will be
blinking alternately. Please change the DIP Switch ID to original one

during the LEDs are blinking.

{3MULTIPROG - Untitled - [Untitled:Untitled]

=18]x]|

{FFile Edit Wiew Project Buid Objects Layout Online Extras Window 7
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=38 Configuration : IPC_30F
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1

-+

1
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@8 Task: O i (Timecut )
[3] Unite Stop. Cold
Ay Global Variabl
10_Configuati [ [ |
Hat
. . . . . . Dowrload Uplazd —'LI
4 »
0 — | f | Ml | Eiiar T2
< [@/W[@ B UriidectUn. [ I
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ml |
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10.

When PWR/RUN LEDs stop blinking alternately and PWR/RUN

COMM LEDs are turned on, press Reset button on ADAM-5510KW
Series Controller and the state will be changed to “On”.

11.

{EMULTIPROG - Untitled - [Untitled:Untitled] =1&( x|

B File Edit Wiew Project Buld Chjects Layout Online Extras Window 7 ;|g|5||
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=4 Project -
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H (1] UntitledT

25 Unlitled™

i ] Untitled* 8 8o
=4 Physical Hardware® 4+
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88 Resource : PCOS, _ o . B < ource =1ox|
E-@8 Tasks
N o>
0] Untite Stop) &I

7y Global_Variabl . o ) o
- 10_Configurati Feset \farmy

ot
Dowrload ) 5
[« | ) | Enor Info

»
T p . [(EEES] " UniitlectUnti | Cose  |[ Heb |

2[& variable + [ poupwre | =l
K| E
JJ 4 LI Build 4 _Errars 4 Warnings A Infos A PLC Errors a4 Print

Click “Info” button and check the firmware version is upgraded

87,22 D =2GB

correctly.
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@k Eile Edit ¥iew Project Buld Objects Layout Opline Extras Window 2 ;lilzl‘
DFHRE| s pe(o e e anEs||[sans(sm||e = ha=

as e I

Fiesource | POUs |

=4 Praject -
. Version PLC stal 3
1? 2 Libraties [PLE .

LA aDal 0
|22 Datn T FroCan0§ /3,0.1040 Oc 23 2002

29 Logical P Fimwiar

:

Error
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7.2 Save Project Source on ADAM-5510KW Series Controller

1. Check the logical POUs name and click “Download” button.

f.r'":]MLILTIPREIE - UNTITLED - [Source:Source] -2 x|

A File Edt View Project Buld Objects Layout Crline Extras ‘indow ? == x|
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=458 Configuration : IPC_30 L L
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El B
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58,15 [D: =266

2. Select the items under “Download Source” button and then click
“Download Source” button.

{5IMULTIPROG - UNTITLED - [Source:Source] -7 x|
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3. Project source code is downloading.

4.

(% MULTIPROG - UNTITLED

Fle Edt Yiew Project Buld Opline Extr

as 2

1Bl x|
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The “Upload” button will be activated when project source code has
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7.3 Upload Project Source from ADAM-5510KW Series Controller

1. Open a new project and click “Upload” button.

Tk File Edt Wiew Project Buld Objects Layout Online Extras ‘Wwindow 7
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2. Click “Project Source” button.

18]
{Fie Edt Wiew Project Buid Objects Layout Online Extras Mindow 7 ;Iiljl‘
DEHRE s meloe aaDoveREs [tegs om||s = rEm
00a e Q.!_ [ea 50 1 8 B \Hl-.--::n|£+ (i 0 w0 et i e o [ | |

I

Lk ADAMS
|‘_‘| DalaTypes M R .

=23 Logical POL: Cyele_Time. yele_Time
¢ =[] Uniitled® N

: [ UntitledT

: /8 Uniitedv* T

(3] [Untitled*
£1 @8 Physical Hardware™
21488 Configuiation : IPC_30 o
=14 Resowce | PLOS_DOS* :
£ Tasks m =1o]
=R Task: CYOLIC 5 o o o . Stale  On
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3. The project source code is uploading.

{3MULTIPROG - Untitled - [Untitled:Untitled]
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4. When the upload process is finished, following dialog box will
appear. Please click “OK” button.
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5. Click “Skip all” button to continue.
EIE

File Edit View Project Buld Online Extras 7
neda|s=e--|aapoxaees||sans2m|s =[LFaF

Lak ik =k HJQIEI IEREs = ¥ HJ? e | HJHH# o o O S e ] | 6 | |
B

Extracting Firmware Libraries x|

The project contains firware libraries which are alieady installed to your
computer.

Flease don't forget to reconnect your project to the estracted
library!

Firmware Library in the compressed project: ADAME000

Mew name,

B ENEEED

28 varigble - [poupue 2
ol |
4| _>| H Build A Errars p Warninas A Infos A PLC Errors A Print

unzpping... I 2%

6. Click “Yes to all” button to continue.
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7. Check the POUs name is correct and confirm the project source
code has been uploaded correctly.

{ZMULTIPROG - UNTITLED - [Source:Source]
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7.4 Example of changing Language Interface from English to
Traditional Chinese

1. Click “Extras\Options” item.

=1&1=l

bile Edit View Project Build Opling | Extres 2 |

== W= RN

agelayout Editor |R,@% =

==

140 & 5 |HQ by o |E~ai¢f-m|ﬂ Hjuxmw««umnrnahpﬁ\mh%‘

el ENEIES

Azl
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i [
Neme [ Deseription | A
4 Firmware FB =l
fll & Vorisble - [ pousm j‘
” ‘ > ” Build £ Frrors J, Warnings 7 Tafos . PLC Errors i Print
Griom rr
2. Select “Trad. Chinese” item.
(HMULTIPROG =1=1x

Inoeea||as -

Filo Edit View Project Buid Cps

O @ ] % %)

b -
Backup | CmssReferences | Logic AnabyerColors | VerisblesGrd | [ H' - “‘P‘M
Textedior | Textcolors | Graphisaleditor | CGraphical editorcolors | -
Toclbars | Commends Gensrel | Buli | Directoriss | Pagelsyouts | Debug el ‘ w |*§‘L

Language:

¥ Workbook Style
I~ Bestare Defanlt Toolbar Confignration on Brmgram Start
[¥ Open Last Project on Progrem Stast

Reset Workspaces

Project free

¥ Project overview

[ BOUs
L [¥ Librarigs
< [ @ & [ Hardyers

— [V Instances

Groug:

Al

Wame

i Fimwars FB

ﬂ & Vausble - [rou

TEE B ERW Sl

Il \ o= | | | | A
For Help, press F ]
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3. Click “Apply” and “OK” buttons.

{3MULTIPROG _[&[x]

Eb Tt Tov Eobt O (CRPS ]

2 L. =
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Lenguage: ¢[Tred Chinese -
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[¥ Open Last Project on Progrm Stert

ML TIFROG x|
Projecttr  Changes will take effoct after restarting MUL TIFROG
WV P
7 o1
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<[] W[ ] @l [ Halyare
——————— W Instances
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[
1 Fizmware FB
x
_7II & Tausble - [ pous
J A T
4 ) i
T :
For Help, press Fl T

4. Close Multiprog and then reload it. The Language Interface will
change to Traditional Chinese as following.
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Appendix A COM Port Register Structure

This appendix gives a short description of each module’s
registers. For more information, please refer to the
STARTECH 16C550 UART chip data book. All registers are
one byte. Bit 0 is the least significant bit, and bit 7 is the
most significant bit. The address of each register is specified
as an offset from the port base address (BASE), COM1 is
3F8h and COM2 is 2F8h.

DLAB is the “Divisor Latch Access Bit”, bit 7 of BASE+3.
BASE+0 Receiver buffer register when DLAB=0 and the
operation is a read.
BASE+0 Transmitter holding register when
DLAB=0 and the operation is write.
BASE+0  Divisor latch bits 0 - 7 when DLAB=1
BASE+1  Divisor latch bits 8-15 when DLAB=1.

Bytes BASE+0 and BASE+1 together form a 16-bit number,
the divisor, which determines the baud rate. Set the divisor

as follows:
Baud rate Divisor Baud rate Divisor

50 2304 2400 48
75 1536 3600 32
110 1047 4800 24

133.5 857 7200 16
150 768 9600 12
300 384 19200 6
600 192 38400 3

1200 96 56000 2

1800 64 115200 1

2000 58 X X
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BASE+1 Interrupt Status Register (ISR) when DLAB=0
bit 0: Enable received-data-available interrupt
bit 1: Enable transmitter-holding-register-empty
interrupt
bit 2: Enable receiver-line-status interrupt
bit 3: Enable modem-status interrupt

BASE+2 FIFO Control Register (FCR)
bit 0: Enable transmit and receive FIFOs
bit 1: Clear contents of receive FIFO
bit 2: Clear contents of transmit FIFO

bits 6-7: Set trigger level for receiver FIFO

interrupt
Bit 7 Bit 6 FIFO trigger level
0 0 01
0 1 04
1 0 08
1 1 14
BASE+3 Line Control Register (LCR)
bit 0: Word length select bit 0
bit 1: Word length select bit 1
Bit 1 Bit 0 Word 'e(gﬁg;
0 0 5
0 1 6
1 0 7
1 1 8
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BASE+4 Modem Control Register (MCR)
bit 0: DTR
bit 1: RTS
BASE+5 Line Status Register (LSR)
bit 0: Receiver data ready
bit 1: Overrun error
bit 2: Parity error
bit 3: Framing error
bit 4: Break interrupt
bit 5: Transmitter holding register empty
bit 6: Transmitter shift register empty
bit 7: At least one parity error, framing error or
break indication in the FIFO
BASE+6 Modem Status Register (MSR)
bit 0: Delta CTS
bit 1: Delta DSR
bit 2: Trailing edge ring indicator
bit 3: Delta received line signal detect
bit 4: CTS
bit 5: DSR
bit 6: RI
bit 7: Received line signal detect
BASE+7 Temporary data register
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Appendix B Data Formats and I/O Ranges

B.1

Analog Input Formats

The ADAM analog input modules can be configured to
transmit data to the host in Engineering Units.

Engineering Units

Data can be represented in Engineering Units by setting bits
0 and 1 of the data format/checksum/integration time
parameter to 0. This format presents data in natural units,
such as degrees, volts, millivolts, and milliamps. The
Engineering Units format is readily parsed by the majority of
computer languages because the total data string length,
including sign, digits and decimal point, does not exceed
seven characters.

The data format is a plus (+) or minus (-) sign, followed
by five decimal digits and a decimal point. The input
range which is em- ployed determines the resolution, or
the number of decimal places used, as illustrated in the
following table:

Input Range Resolution

+15 mV, 50 mV 1 pV (three decimal places)

+100 mV, £150 mV, £500 mV 10 pV (two decimal places)

1V, 25V, 15V 100 pV (four decimal places)
10V 1 mV (three decimal places)

+20 mA 1 PA (three decimal places)

Type J and T thermocouple 0.01°C (two decimal places)

Type K, E, R, S, and B

thermocouple 0.1°C (one decimal place)
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Example 1

The input value is -2.65 V and the corresponding analog
input module is configured for a range of 5 V. The
response to the Analog Data In command is:

-2.6500(cr)

Example 2

The input value is 305.5°C. The analog input module is
configured for a Type J thermocouple whose range is 0°C
to 760°C. The re- sponse to the Analog Data In
command is:

+305.50(cr)

Example 3

The input value is +5.653 V. The analog input module is
configured for a range of £5 V range. When the
engineering units format is used, the ADAM Series analog
input modules are configured so that they automatically
provide an over range capability. The response to the
Analog Data In command in this case is:

+5.6530(cr)
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B.2 Analog Input Ranges - ADAM-5017
Module F({:aondgee Deé%?%%on FoDrérar:Zts +F.S. zero e F?;F:’la;?] C‘;ﬂael

EngLijr:‘?tesring +10.000 | +00.000 | -10.000 1mv

08h 0V %of FSR | +100.00 | £000.00 | -100.00 0.01% Ri%%igg/
Cor;wr;g:went 7FFF 0000 8000 1o
E”QJ:tes””g +5.0000 | +0.0000 | -5.0000 | 100.00 uV

0%h 5V %of FSR | +100.00 | #000.00 | -100.00 0.01% H?%(ggg/
Co;;vlg:went 7FFF 0000 8000 b
E”QJ:‘?;””Q +1.0000 | $0.0000 | -1.0000 | 100.00 pV

0Ah 1V %of FSR | +100.00 | #000.00 | -100.00 0.01% R1e Sgé%g/
Co;;vlg:went 7FFE 0000 8000 e

ADAM-5017 ineeri

Enngjr:‘ei:tesrmg +500.00 | *000.00 | -500.00 10 pv

0Bh +500 mV %of FSR | +100.00 | #000.00 | -100.00 0.01% Re?%mg/
Cor;wr;g:went 7FFF 0000 8000 1o
E”QJ:tes””g +150.00 | $000.00 | -150.00 10V

0Ch +150 mV %of FSR | +100.00 | +000.00 | -100.00 0.01% Hefé’é"g/
Cor;wr;:'rfwem 7FFF 0000 8000 o8
Engﬂjﬁging +20.000 | *00.000 | -20.000 v

0Dh +20 mA %of FSR | +100.00 | #000.00 | -100.00 0.01% Ri%(ggg/
Cor;wr;g:went 7FFF 0000 8000 e
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B.3 Analog Input Ranges - ADAM-5018
Input .
Range Data ; Displayed Actual
Module Code Deiizgt?on Formats +F.8. Zero FS. Resolution Value

E”QL',’:‘?tes””g +15.000 | *00.000 | -15.000 | 1pV

00h +15 mV %OofFSR | +100.00 | +000.00 | -100.00 | 0.01% Reading/
Con:;"lg':qem 7FFF 0000 8000 1LsB
E”QL',’:‘?tes””g +50.000 | *00.000 | -50.000 | 1pV

01h 50 mV %Oof FSR | +100.00 | +000.00 | -100.00 | 0.01% Reading/
c Orm‘;; ot | 7FFF 0000 8000 1LsB
E”%ﬁgmg +100.00 | +000.00 | -100.00 | 10pV

02h | +00mV | %ofFSR | +100.00 | $000.00 | -100.00 | 0.01% Reading/
Cor;wr:)vlgr?went 7FFF 0000 8000 1LsB
E”QG’;?g"”g +500.00 | +000.00 | -500.00 | 10pV

03h | #500mV | %ofFSR | +100.00 | $000.00 | -100.00 | 0.01% Reading/

ADAM-5018 -

Con:;"lg;em 7FFF 0000 8000 1LsB
E”%ﬁgmg +1.0000 | +0.0000 | -1.0000 | 100 pV

04h HV %of FSR | +100.00 | #000.00 | -100.00 | 0.01% nggéng/
Con-::)\llg'rfwent 7FFF 0000 8000 1LsB
E”%ﬁgmg +2.5000 | +0.0000 | -2.5000 | 100 pV

05h 25V %0f FSR | +100.00 | +000.00 | -100.00 | 0.01% ?ggg(')”g/
Con:;"lg':qem 7FFF 0000 8000 1LsB
Engﬂj’:‘?tes””g +20.000 | +00.000 | -20.000 | 1pA

06h +20 mA %OofFSR | +100.00 | +000.00 | -100.00 | 0.01% Reading/
Con-::)\llg'rfwent 7FFF 0000 8000 1LsB

07h Not Used
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Module gggge gg;ériﬁig%e E;l:;ats gs:m:? “sﬂélig?ﬁﬂ gi:spc')lagt?gn Cgtltdil
Signal Signal

Engneerng | 76000 | +000.00 | 0.1°C

OEh E%iﬁ%oou%e % of FSR +100.00 | +000.00 | 0.01% ?gading/
Eggwlzlemem TFFF 0000 1LSB
Ehgneerng | 113700 | +00000 | 0.1°C

" R’-EE"%%%"JS % of FSR 10000 | +000.00 | 0.01% Reading/

(0]

Egﬁ;;emem 7FFF 0000 1LSB
Type T E:?tisneering +400.00 -100.00 0.1°C

fon | [eMOCOUPIe | o ofFSR | 410000 | 02500 | 0.01% Reading/
" -Crl\g‘r:\)vaIemem 7FFF E000 1LSB
E:ﬁis"ee””g +1000.00 | 400000 | 0.1%C

ADAM-5018 | 11h ?rsgrjfc;%oo%plg % of FSR +100.00 | $000.00 | 0.01% ?gading/
Egﬁ;;emem 7FFF 0000 1LSB
Type R E:?tisneering +1750.0 +0500.0 0.1°C

12 ;gg%w?gwme % of FSR +100.00 | +02857 | 0.01% ?gading/
e -Crl\g‘r:\)vaIemem 7FFF 2492 1LSB
Type S E:ECJtisneering +1750.0 +0500.00 | 0.1°C

13 ;’ggcg?gouple % of FSR +100.00 | +02857 | 0.01% :‘Oeadingf
e -Crl\g‘r:\)vaIemem 7FFF 2492 1LSB
Type B E:?tisneering +1800.0 +0500.0 0.1°C

v

14 Eggi?;“??“p'e % of FSR +100.00 +027.77 | 0.01% :‘gading/

h -Crl\g‘r:\)vaIemem 7FFF 2381 1LSB
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B.4 Analog Input Ranges - ADAM-5017H

(Rjggge ggrl:;e Data Formats EEZIHe Zero Scale ol giessptl)ﬁt‘iegn

00h +0V Engineering 11 0 -1 2.7mV
Two's Comp OFFF 0 EFFF 1

0th 0~10V Engineering 11 0 Don't care 2.7mV
Two's Comp OFFF 0 Don't care 1

02h 5V Engineering 5.5 0 -55 1.3 mV
Two's Comp OFFF 0 EFFF 1

03h 0~5V Engineering 55 0 Don't care 1.3 mV
Two's Comp OFFF 0 Don't care 1

04h 25V Engineering 2.75 0 -2.75 0.67 mV
Two's Comp OFFF 0 EFFF 1

05h 0~25V Engineering 2.75 0 Don't care 0.67 mV
Two's Comp OFFF 0 Don't care 1

06h 3V Engineering 1.375 0 -1.375 0.34 mV
Two's Comp OFFF 0 EFFF 1

07h 0~1V Engineering 1.375 0 Don't care 0.34 mV
Two's Comp OFFF 0 Don't care 1

08h +500 mV Engineering 687.5 0 -687.5 0.16 mV
Two's Comp OFFF 0 EFFF 1

09h Om\N/ 500 Engineering 687.5 0 Don't care 0.16 mV
Two's Comp OFFF 0 Don't care 1

Oah 4~20mA Engineering 22 4.0 Don't care 5.3 pA
Two's Comp OFFF 02E9 Don't care 1

Obh 0~20 mA Engineering 22 0 Don't care 5.3 pA
Two's Comp OFFF 0 Don't care 1

Note: The full scale values in this table are theoretical values for your
reference; actual values will vary.
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B.5

Analog Output Formats

You can configure ADAM analog output modules to receive
data from the host in Engineering Units.

Engineering Units

Data can be represented in engineering units by setting bits
0 and 1 of the data format/checksum/integration time
parameter to 0. This format presents data in natural units,
such as milliamps. The Engineering Units format is
readily parsed by the majority of computer languages as the
total data string length is fixed at six characters: two
decimal digits, a decimal point and three decimal digits. The
resolutionis 5 pA.

Example:

An analog output module on channel 1 of slot 0 in an
ADAM-5000 system at address 01h is configured for a 0
to 20 mA range. If the output value is +4.762 mA, the
format of the Analog Data Out command would be
#01S0C14.762<cr>

B.6 Analog Output Ranges
Output Maximum Minimum .
Range Code Range FoDrﬁ::ts Specified Specified F? ;’;ﬁ{gﬂ
Description Signal Signal
Engineering
Units 20.000 00.000 5pA
30 01020 mA % of Span +100.00 +000.00 5pA
Hexadecimal
Binary FFF 000 5pA
Engineering
Units 20.000 04.000 5pA
31 41020 mA % of Span +100.00 +000.00 5 pA
Hexadecimal
Binary FFF 000 5pA
Engineering
Units 10.000 00.000 2.442 mV
32 Oto 10V % of Span +100.00 +000.00 2.442 mV
Hexadecimal FFF 000 2442 mv
inary
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B.7

ADAM-5013 RTD Input Format and Ranges

Range
Code (hex)

Input Range
Description

Data Formats

Maximum
Specified
Signal

Minimum
Specified
Signal

Displayed
Resolution

20

100 Ohms
Platinum RTD
-100 to 100°C
a=0.00385

Engineering Units

+100.00

-100.00

+0.1°C

21

100 Ohms
Platinum RTD 0
to 100°C
a=0.00385

Engineering Units

+100.00

+000.00

+0.1°C

22

100 Ohms
Platinum RTD 0
to 200°C
a=0.00385

Engineering Units

+200.00

+000.00

+0.2°C

23

100 Ohms
Platinum RTD 0
to 600°C
a=0.00385

Engineering Units

+600.00

+000.00

+0.6°C

24

100 Ohms
Platinum RTD
-100 to 100°C
a=0.00392

Engineering Units

+100.00

-100.00

+0.1°C

25

100 Ohms
Platinum RTD 0
to 100°C
a=0.00392

Engineering Units

+100.00

+000.00

+0.1°C

26

100 Ohms
Platinum RTD 0
to 200°C
a=0.00392

Engineering Units

+200.00

+000.00

+0.2°C

Note: See next page for table continuation.
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Note: This table continued from previous page.

100 Ohms
Platinum RTD Engineering

27 000G Onoe +600.00 +000.00 +0.6°C
a=0.00392
120 Ohms . .

28 Nickel RTD Egﬁ'snee””g +100.00 -80.00 +0.1°C
-80 t0 100°C
120 Ohms . .

29 Nickel RTD 0 E’r‘]ﬁ's”ee””g +100.00 +000.00 +0.1°C
to 100°C
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ADAM 5000 Al/AQO Scaling

Module Type ngv?/e leiig?]e Scale Low Scale High Fgfr:f;t
100 100 0 65535 U168

0 100 0 65535 U16B

385(IEC) 0 200 0 65535 U16B

0 600 0 65535 U168

100 100 0 65535 U16B

S013RTD — 0 100 0 65535 U168
0 200 0 65535 U16B

0 600 0 65535 U16B

N 80 100 0 65535 U168

0 100 0 65535 U16B

mv 150 150 0 65535 U16B

mv 500 500 0 65535 U168

v 4 1 0 65535 U16B

SO17Al v 5 5 0 65535 U168
v 10 10 0 65535 U16B

mA 20 20 0 65535 U16B

mv 500 500 0 4095 U128

mv 0 500 0 4095 U12B

v 10 10 0 4095 U12B

v 0 10 0 4095 U128

v 5 5 0 4095 U12B

So17H Al v 0 5 0 4095 U12B
v 25 25 0 4095 U128

v 0 25 0 4095 U128

v = 1 0 4095 U12B

v 0 1 0 4095 U12B

mA 4 20 0 4095 U128

mA 0 20 0 4095 U12B

mv 15 15 0 65535 U168

mv 50 50 0 65535 U16B

mv 100 100 0 65535 U16B

mv 500 500 0 65535 U168

v 3 1 0 65535 U16B

v 25 25 0 65535 U16B

mA 20 20 0 65535 U168

N 7)) 0 760 0 65535 U16B
TIC(K) 0 1370 0 65535 U16B

TICm 100 400 0 65535 U168

TIC(E) 0 1000 0 65535 U16B

TIC(R) 500 1750 0 65535 U16B

TIC(S) 500 1750 0 65535 U168

T/C(B) 500 1800 0 65535 U16B

v 0 10 0 4095 U12B

5024 AO mA 4 20 0 4095 U12B
mA 0 20 0 4095 U128
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EIA RS-485 is the industry’s 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
(balanced lines) with high resistance against noise

¢ Maximum 32 nodes per segment

¢ Bi-directional master-slave communication over a
single set of twisted-pair cables

¢ Parallel connected nodes, true multi-drop

ADAM-5510KW Series Controller is fully isolated and use just a
single set of twisted 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
due to the high noise ratio of the environment. 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 converter. The slaves are the
ADAM-5510KW Series Controller. 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 address of the
module the host wants to communicate with. The system with
the matching address carries out the command and sends its
response to the host.

C-2 ADAM-5510KW Series User’s Manual



Appendix C RS-485 Network

C.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 discon- necting of a node doesn’t affect
the network as a whole. Since ADAM-5510KW Series
Controller use the RS-485 standard, they can connect and
communicate with the host PC. The basic layouts that can be
used for an RS-485 network are:

Daisychain

The last module of a segment is a repeater. It is directly
connected to the main-wires thereby ending the first segment
and starting the next segment. 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 64 addressable systems. The limita-
tion on this number is the two-character hexadecimal address
code that can address 64 combinations. The ADAM converter,
ADAM repeaters and the host computer are non addressable
units and therefore are not included in these numbers.

D | Segment 1 | Segment 2
I I

Coverter Repeater
RS232/RS485 1

@ RS-485 o @
Limd Gy G G

RS-232

Figure C-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.

(:) Coverler
4 RS232/R5485 RS-485

RS-232

rapealer1 @ repeatar2 @I repﬁalarN @

m ADAM 10
MODULES

Figure C-2: Star structure
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Random

This is a combination of daisychain and hierarchical structure.

Caverter
RS232/RS485

Repealsr
2

RS-485

O

RS-232

~ 3 LI

Q-

\ ADAM-5510/P31

SYSTEM

Figure C-3: Random structure
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C.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 problems.
To eliminate this discontinuity, terminate the line with a resistor.

PROBE HERE
L«R“A’-‘
RX - DRIVER RECEIVER RX
/
Rt= 120 Q |
Ri= 47 Q W
Rt=470 Q

Figure C-4: Signal distortion

The value of the resistor should be a close as possible to the
charac- teristic impedance of the line. Although receiver devices
add some resistance 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 of 18 k  feeding into a diode transistor- resistor
biasing network that is equivalent to an 18 k  input resistor tied
to a common mode voltage of 2.4 V. It is this configuration, which
provides the large common range of the receiver required for
RS-485 systems! (See Figure D-5 below).
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>

NS Ny
<| ==
st Dl e == -
JARVA¢ )

Figure C-5: Termination resistor locations

Because each input is biased to 2.4 V, the nominal
common mode voltage of balanced RS-485 systems, the
18 k  on 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 thirty 36k
resistors in parallel with the termination resistor. The overall
effective resistance will need to be close to the
characteristics of the line. The effective parallel receiver
resistance Re will therefore be equal to:

Re=36 x 10%30 = 12000

While the termination receptor Rrwill equal:

Rr = Ro/[1 - Ro/Re]

Thus for a line with a characteristic impedance of 100
resistor Rr=100/[1 - 100/1200] = 110Q2

Since this value lies within 10% of the line characteristic
impedance.
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Thus as already stated above the line termination resistor Rr
will normally 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.

Note: The recommend method wiring method, that
causes a minimum amount of reflection, is daisy
chaining where all receivers tapped from one
transmission line needs only to be terminated
twice.

C.3 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 (Request To Send)
and CTS (Clear To Send) are the most commonly used

methods.
Host command L Module reply
. l -

RTS

l [

Figure C-6: RS-485 data flow control with RTS

Intelligent RS-485 Control

ADAM-4510 and ADAM-4520 are both equipped with an 1/0
circuit which can automatically sense the direction of the data
flow. No handshaking with the host (like RTS, Request to Send)
is necessary to receive data and forward it in the correct
direction. You can use any software written for half-duplex
RS-232 with an ADAM network without modification. The
RS-485 control is completely transparent to the user.
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Field Grounding and Shielding Application

Overview

Unfortunately, it's impossible to finish a system integration
task at one time. We always meet some trouble in the field. A
communication network or system isn’t stable, induced noise
or equipment is damaged or there are storms. However, the
most usual issue is just simply improper wiring, ie, grounding
and shielding. You know the 80/20 rule in our life: we spend
20% time for 80% work, but 80% time for the last 20% of the
work. So is it with system integration: we pay 20% for Wire /
Cable and 0% for Equipment. However, 80% of reliability
depends on Grounding and Shielding. In other words, we
need to invest more in that 20% and work on these two
issues to make a highly reliable system. This application note
brings you some concepts about field grounding and
shielding. These topics will be illustrated in the following

pages.
1. Grounding
1.1 The ‘Earth’ for reference
1.2 The ‘Frame Ground’ and ‘Grounding Bar’
1.3 Normal Mode and Common Mode
1.4 Wire impedance
1.5 Single Point Grounding
2. Shielding
21 Cable Shield
2.2 System Shielding

3. Noise Reduction Techniques

4. Check Point List
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D.1 Grounding

D-1.1 The ‘Earth’ for reference

Why we think the 1
EARTH as GROQUND? =

As you know that the EARTH can t ba conductiva indead.
But those parallel reslstors make the EARTH as a single
polnt and Just for reference.

Figure D-1: Think the EARTH as GROUND.

As you know, the EARTH cannot be conductive. However,
all build- ings lie on, or in, the EARTH. Steel, concrete and
associated cables (such as lighting arresters) and power
system were connected to EARTH. Think of them as
resistors. All of those infinite parallel resistors make the
EARTH as a single reference point.
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D-1.2 The ‘Frame Ground’ and ‘Grounding Bar’

Single Phase,Three Line
L

110V
110V

220V

Neutral is the physical cable from Generator.
Ground is the local physical cable that connected to
Ground Bar.

Figure D-2: Grounding Bar.

Grounding is one of the most important issues for our system.
Just like Frame Ground of the computer, this signal offers a
reference point of the electronic circuit inside the computer. If
we want to communicate with this computer, both Signal
Ground and Frame Ground should be connected to make a
reference point of each other’s electronic circuit. Generally
speaking, it is necessary to install an individual grounding
bar for each system, such as computer networks, power
systems, telecommunication networks, etc. Those individual
grounding bars not only provide the individual reference
point, but also make the earth a our ground!
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Normal Mode & Common Mode

Neutral
——LIve (Hot)
‘“’\@& Ground

110V

Normal Mede: raters ta defacts accurring betwean the live and nautral conducters,
Narmal mode Is sometlmes abbreviated as NM, or L =N for [lve - to=neutral.
Common Mode: refers to defacts occurring batween alther conducter and ground.
ItIs samstimes abbreviated as CM, ar N -G for nautral - ta-graund.

Figure D-3: Normal mode and Common mode.

D-1.3 Normal Mode and Common Mode

Have you ever tried to measure the voltage between a live
circuit and a concrete floor? How about the voltage between
neutral and a concrete floor? You will get nonsense values.
‘Hot’ and ‘Neutral’ are just relational signals: you will get
110VAC or 220VAC by measuring these signals. Normal
mode and common mode just show you that the Frame
Ground is the most important reference signal for all the
systems and equipments.
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Normal Mode & Common Mode

Neutral —-
Live (Hot)—

Ground T essss—

Ground-pln Is longar than athers, for flrst cantact ta power system and
noise bypass.
Neutrakpln Is broader thanLIvespln, for reduce contacted Impadance.

Figure D-4: Normal mode and Common mode.

» Ground-pin is longer than others, for first contact to
power system and noise bypass.

» Neutral-pin is broader than Live-pin, for reducing
contact imped- ance.
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D-1.4 Wire impedance

What s the purpose of High
_ Voltage Transmission ?

_\_\_‘_‘—\—\_\_
_\_\_\_\_\_\-_‘_‘—\—\_._

ﬂ Transmlsslon F

Raise Voltage Down Voltage

Referring to OHM rule, abova dlagram shows that
how to reduce the power loss on cable.

Figure D-5: The purpose of high voltage transmission

+ What's the purpose of high voltage transmission? We
have all seen high voltage transmission towers. The power
plant raises the voltage while generating the power, then a
local power station steps down the voltage. What is the
purpose of high voltage transmission wires ? According to
the energy formula, P =V * |, the current is reduced when
the voltage is raised. As you know, each cable has
impedance because of the metal it is made of. Referring to
Ohm’s Law, (V = | * R) this decreased current means lower
power losses in the wire. So, high voltage lines are for
reducing the cost of moving electrical power from one place
to another.
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Wire Impedance

{{

+1vO ' v
+10V  Device | }mf
GNDO £4 2V

12

The wire Impedance wlll consume the power.

Figure D-6: wire impedance.
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D-1.5 Single Point Grounding

Single Point Grounding

Those devices will influence each other
with swiftly load change.

Figure D-7: Single point grounding. (1)

+ What's Single Point Grounding? Maybe you have had an
unpleasant experience while taking a hot shower in Winter.
Someone turns on a hot water faucet somewhere else. You
will be impressed with the cold water! The bottom diagram
above shows an example of how devices will influence each
other with swift load change. For example, normally we turn
on all the four hydrants for testing. When you close the
hydrant 3 and hydrant 4, the other two hydrants will get more
flow. In other words, the hydrant cannot keep a constant flow
rate.
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Single Point Grounding

Fais) "‘3\3;‘ T "\4'3_/2\'" +24v
| | Power
16V +18V 420V 422V Supply

+22V +22V +22V +22V

pADAN paDaM{ ADAN § pADAMY
012 4014 4017 LLE]
\_,/ ot "

Power
Supply

More cable, but more stable system.

Figure D-8: Single point grounding. (2)

The above diagram shows you that a single point
grounding system will be a more stable system. If you use
thin cable for powering these devices, the end device will

actually get lower power. The thin cable will consume the
energy.
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D.2 Shielding
D-2.1 Cable Shield

Single Isolated Cable

/ /f/ \

\ "N

Use Aluminum foil to cover those
wires, for isolating the external noise.

Figure D-9: Single isolated cable

+ Single isolated cable The diagram shows the structure of
an isolated cable. You see the isolated layer which is
spiraled Aluminum foil to cover the wires. This spiraled
structure makes a layer for shielding the cables from

external noise.
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Dauble Isolated Cable

Second Layer

Flrst Layer

Reduce wire Impadance and
anhance cabla Intenslty by
thosa parallal nude conductors.

Usa Aluminum foll to
cover thosa wiras, for
Isolating the axternal

nolse.

Figure D-10: Double isolated cable

Double isolated cable Figure 10 is an example of a double
isolated cable. The first isolating layer of spiraled aluminum foil
covers the conductors. The second isolation layer is several
bare conductors that spiral and cross over the first shield layer.
This spiraled structure makes an isolated layer for reducing
external noise. Additionally, follow these tips just for your
reference.

The shield of a cable cannot be used for signal ground. The
shield is designed for carrying noise, so the environment noise
will couple and interfere with your system when you use the
shield as signal ground.

The higher the density of the shield - the better, especially for
communication network.

Use double isolated cable for communication network / Al / AO.
Both sides of shields should be connected to their frame while
inside the device. (for EMI consideration)

Don't strip off too long of plastic cover for soldering.
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D-2.2 System Shielding

* Mever stripping too long of the plastic cable cover.
*Cascade those shields together by Soldering

J—— —_—

[Con nect the shield to Frame-Ground of DC Power Supply.

Figure D-11: System Shielding

* Never stripping too much of the plastic cable cover. This is
improper and can destroy the characteristics of the
Shielded-Twisted-Pair cable. Besides, the bare wire shield
easily conducts the noise.

» Cascade these shields together by soldering. Please refer to
follow- ing page for further detailed explanation.

* Connect the shield to Frame Ground of DC power supply to
force the conducted noise to flow to the frame ground of the
DC power supply. (The ‘frame ground’ of the DC power supply
should be connected to the system ground)
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Characteristic of Cable
mr 1

o

(

This will destroy the twist rule.

Don t strip off too long of plastic cover for soldering,
or wlll Influance the characterlstlc of twilstadpalr cable.

Figure D-12: The characteristic of the cable

» The characteristic of the cable Don’t strip off too much
insulation for soldering. This could change the effectiveness of
the Shielded-Twisted-Pair cable and open a path to introduce
unwanted noise.
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System Shielding

A difficult way for signal.

Figure D-13: System Shielding (1)

+ Shield connection (1)

If you break into a cable, you might get in a hurry to achieve
your goal. As in all electronic circuits, a signal will use the path
of least resis- tance. If we make a poor connection between
these two cables we will make a poor path for the signal. The
noise will try to find another path for easier flow.
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System Shielding

A more easy way for signal.

Figure D-14: System Shielding (2)

» Shield connection (2)

The previous diagram shows you that the fill soldering just
makes an easier way for the signal.
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D.3 Noise Reduction Techniques

» |solate noise sources in shielded enclosures.

+ Place sensitive equipment in shielded enclosure and away
from computer equipment.

* Use separate grounds between noise sources and signals.
+ Keep ground/signal leads as short as possible.
+ Use Twisted and Shielded signal leads.

» Ground shields on one end ONLY while the reference
grounds are not the same.

+ Check for stability in communication lines.
+ Add another Grounding Bar if necessary.

+ The diameter of power cable must be over 2.0 mma..
+ Independent grounding is needed for A/, A/O, and
communication network while using a jumper box.

» Use noise reduction filters if necessary. (TVS, etc)

* You can also refer to FIPS 94 Standard. FIPS 94
recommends that the computer system should be placed
closer to its power source to eliminate load-induced common
mode noise.

Noise Reduction Techniques

Extarnal AC AC
Signal Device | Davice

Separate Load and Device power.
Cascade amplify/isolation circuit before
1/0 channel.

Figure D-15: Noise Reduction Techniques
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D.4 Check Point List

Follow the single point grounding rule?
Normal mode and common mode voltage?
Separate the DC and AC ground?

Reject the noise factor?

The shield is connected correctly?

Wire size is correct?

Soldered connections are good?

The terminal screw are tight?
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Appendix E Reference Documents

Following resources are helpful for understanding how to use
Multiprog Software and IEC-61131-3 programming languages.

E.1 Reference Documents

- Multiprog Quick Start Manual
- Multiprog User’s Manual
- Mulitprog On-line Help
- ADAM-5510KW Series User’'s Manual

(under Advantech Multiprog CD-ROM “Documentation” directory)
- ADAM-5510KW Series Startup Manual

(under Advantech Multiprog CD-ROM “Documentation” directory)
- ADAM-5000 I/O Module User’s Manual

(under Advantech Multiprog CD-ROM “Documentation” directory)

E.2 Topics for Getting Familiar with Multiprog

- User Interfaces
- Basic Project Handling
- Text Editor, Graphical Editor and Edit Wizard
- Developing a Project
- Understanding the Architecture of Project
POUs
Instantiate
Task
- |IEC-61131-3 Programming Languages
- Function Blocks and Functions
- PLCHelp
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