ADAM-6000 Series

Ethernet-based

Data Acquisition and Control
Modules

User Manual




Copyright

The documentation and the software included with this product are
copyrighted 2017 by Advantech Co., Ltd. All rights are reserved.
Advantech Co., Ltd. reserves the right to make improvements in the
products described in this manual at any time without notice. No part of
this manual may be reproduced, copied, translated or transmitted in any
form or by any means without the prior written permission of Advantech
Co., Ltd. Information provided in this manual is intended to be accurate
and reliable. However, Advantech Co., Ltd. assumes no responsibility for
its use, nor for any infringements of the rights of third parties, which may
result from its use.

Acknowledgements

Intel and Pentium are trademarks of Intel Corporation. Microsoft
Windows and MS-DOS are registered trademarks of Microsoft
Corp.

All other product names or trademarks are properties of their respective
owners.

ADAM-6000 Series User Manual i



Part Number: 2003600002

June 2017 8th  Edition Product
Warranty (2 years)

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

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

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

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

1. Collect all the information about the problem encountered. (For
example, CPU speed, Advantech products used, other hardware and
software used, etc.) Note anything abnormal and list any onscreen
messages you get when the problem occurs.

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

3. If your product is diagnosed as defective, obtain an RMA (return
merchandize authorization) number from your dealer. This allows
us to process your return more quickly.

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

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



Technical Support and Assistance

Step 1. Visit the Advantech web site at www.advantech.com/support
where you can find the latest information about the product.

Step 2. Contact your distributor, sales representative, or Advantech's cus-
tomer service center for technical support if you need additional
assistance. Please have the following information ready before
you call:

- Product name and serial number

- Description of your peripheral attachments

- Description of your software (OS, version, software, etc.)
- A complete description of the problem

- The exact wording of any error messages
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Chapter 1 Understanding Your System

1.1 Introduction

ADAM-6000 Ethernet-based data acquisition and control modules
provide 1/O, data acquisition, and networking in one module to build a
costeffective, distributed monitoring and control solution for a wide
variety of applications. Through standard Ethernet networking, ADAM-
6000 retrieves 1/0 values from sensors, and can publish them as a real-
time 1/0 values to networking nodes via LAN, Intranet, or Internet. With
Ethernetenabled technology, ADAM-6000 series modules build up a cost-
effective  DA&C system for building automation, environmental
monitoring, facility management and intelligent manufacturing
applications. Please refer to Figure 1-1 for a brief overview of the ADAM-

6000 system architecture.

Windows OPC-enable
Configuration SCADA/HMI

Internet/
Intranet

| Ethernet ]

. ADAM-6500
Communication
N Controller

RS232/485

9 Digital 1I/O
Module

Alarm Switch... Valve Sensor Fan

Figure 1.1: ADAM-6000 System Architecture
1.2 Major Features
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1.2.1 Ethernet-enabled DA&C I/0O Modules

ADAM-6000 is based on popular Ethernet networking standards used in
most business environments. Users can easily add ADAM-6000 1/0
modules to existing Ethernet networks, or use ADAM-6000 modules in
new Ethernet-enabled manufacturing networks. ADAM-6000 modules
feature a 10/100 Mbps Ethernet chip and support popular industrial
Modbus/TCP protocols over TCP/IP for data connection. ADAM-6000
also supports

UDP protocol over Ethernet networking. With UDP/IP, ADAM-6000 1/0
modules can actively send 1/O data streams to 8 Ethernet nodes. Through
Ethernet networking, HMI/SCADA systems, and controllers, users can
access or gather real-time data from ADAM-6000 Ethernet enabled
DA&C modules. This data can then be integrated with business systems
to compile valuable business information.

Note: Some intelligent functions are only provided by the ADAM-
6000CE version. See details in Appendix F.

1.2.2 Intelligent I/O Modules

ADAM-6000 series have pre-built intelligent math functions to empower
system capacity. The Digital Input module provide counter, totalizer
functions; the Digital Output module provide pulse output, delay output
functions; the Analog Input module provide the max./min./average data
values and the Analog Output module provide the PID loop control
functions.

1.2.3 Mixed I/O to Fit All Applications

ADAM-6000 series mixed 1/0O design provides the most cost-effective
1/O for applications. The most common used 1/O type for single functions
are collected in one module. This design concept not only saves 1/0 usage
and costs, but also speeds up 1/O relative operations. For small DA&C
system or standalone control units from mid to large scales,
ADAMG6000’s mixed I/O design can easily adapt to application needs
with one or two modules only. With additional embedded control
modules, ADAM-

6000 can easily create a localized, less complex, and more distributed 1/0
architecture.

1.2.4 Remote Monitoring & Diagnosis

Each ADAM-6000 module features a pre-built 1/0 module web page to
display real-time 1/0 data values, alarms, and module status thru LAN or
Internet. Through any Internet browser, users can monitor real-time 1/O
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data values and alarms at local or remote sites. The web-enabled
monitoring system requires no programming.

1.2.5 Industrial Standard Modbus/TCP Protocol
ADAM-6000 modules support the popular industrial standard, Modbus/
TCP protocol, to connect with Ethernet Controller or HMI/SCADA
software built with Modbus/TCP drivers. Advantech also provides an
OPC server for Modbus/TCP to integrate ADAM-6000 I/O real-time data
values with OPC client enabled software, freeing users from driver
development.

1.2.6 Customized Web Page

Since ADAM-6000 modules have a built in default web page, users can
monitor and control the 1/O status from anywhere through a browser.
Moreover, ADAM-6000 modules can download user-defined web pages
for individual applications. Advantech has provided sample programs of
Java Script* for users reference to design their own operator interface,
then download it into the specific ADAM-6000 modules via Windows
Utility.

*ADAM series support JavaScript libraries (*js files), users can import
this file from the ADAM utility tool. Java Scripting language works with
WWW and HTML documents and objects. ADAM provides basic
libraries via jQuery v1.8.2 software on the CD package, users can update
new versions online from http://jquery.com/download/

« Advantach Adsmyhpax NET Utikty \Win32) Versicn 20505 [E=IONx )

Hle  Took Sstup  Help

Tfornaton | Nereod: | Stean | Admesbtienon Fimveees | boo o oo | docssConvol | Modho: A0ne
File et
Tpe

e Eowm

Drwakoas

File Expoct

Tige |y

gk

sVlec
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Note: Download the JavaScript file to the ADAM Module via the Adam/
Apax Utility

1.2.7 Modbus/TCP Software Support

The ADAM-6000s firmware has a built-in Modbus/TCP server.
Advantech provides the ADAM.NET class library and Windows
ADAM.NET utility for users. Users can configure this DA&C system via
Windows utility; integrate with HMI software package via Modbus/TCP
driver. Users can also purchase an Advantech OPC server to operate
Modbus/ TCP.

1.3 Specifications

Ethernet: 10/100 Base-T

Wiring: UTP, category 5 or greater

Bus Connection: RJ45 modular jack

Comm. Protocol: Modbus/TCP on TCP/IP and UDP

Data Transfer Rate: Up to 100 Mbps
Unregulated 10 to 30 VDC

Status Indicator: Power, CPU, Communication
(Link, Collide, 10/100 Mbps, TX, Rx)
Case: PC with captive mounting hardware
Screw Terminal Block: Accepts wire size #14-28 AWG, stripped
length:6.5 mm
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.

1.4 Dimensions

The following diagram shows the dimensions of the 1/0 modules. (mm)
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“fal

Ao

- 10.00

R35.00

|‘— 52.00 A|

—=1 27.00 —

Front View Side View

Figure 1.2: ADAM-6000 Module Dimension

1.5 LED Status

DIN-Rail Mounting Adapter

= 45.00 —

=—43.00—

Wall Mounting Bracket

There are two LEDs on the ADAM-6000 1/O Series front panel. Each LED
has two indicators to represent system status, as explained below:

Data Acquisition Modules
™
ADAM-6017
oo o —DEE T FeUTRAGE —
Spese  COM e
DATA
3 o
MYV mA T —
Coret | 0-20mA
QUTPUT: e
Ethernet __ 1 S3waA
Figure 1.3: LED Indicators
LED |Color Indication |Behavior
Status |Orange (when status|Red Blink Module is normally running
and Link are on at ONfor30s |When user enable LOCATE
the same time) function.
Link Green |ON Ethernet is connected.
Speed Red ON Ethernet speed is 100 Mbps
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Com |Orange (when |Green |Blink Module is transmitting or receiving
speed and Com are data
on at the same time)
1.5.1 Locate

This helps user get ADAM module status via LED lights. (Status LED
will be constantly on RED or 30 seconds when enabled.)

Status . Link

Speed Com

Ethernet 1
PR

TR | Metarh | Swmers | Adminetvion | Fomwwn | Precm Mearbumnt | facoss Contmnd | Nocho Abioss

Parrwesce Vowee: (K100 B01

Doopr e

Terxe Desrpmon:

Deaphe |

[aramat

— .
ATAM b I

T
§25)

P T ——
ADAN €251 16¢h welsied digim) e wol e
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CHAPTER

Selecting
Your Hardware

Sections include:

+ Selecting an I/O Module
* Selecting a Link Terminal & Cable
* Selecting an Operator Interface



Chapter 2 Selecting Your Hardware

2.1 Selecting an I/0O Module

To organize an ADAM-6000 remote data acquisition & control system,
you need to select 1/0 modules to interface the host PC with field devices
or processes that you have previously determined. There are several things
should be considered when you select the 1/0 modules.

What type of 1/0 signal is applied in your system?
How much I/O is required to your system?

How will you place the modules to handle 1/0 points in individual areas
of an entire field site?

How many modules are required for distributed 1/0 point arrangement?
How many hubs are required for the connection of these devices?
What is the required voltage range for each I/O module?

What isolation environment is required for each I/0 module?

What are the noise and distance limitations for each I/0O module?

Refer to table 2-1 for 1/0 module selection guidelines

10
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Table 2.1: 1/O Selection Guidelines

Type of I/O|For these types of field| Explanation:
module: devices or operations

(examples):
Discrete input| Selector switches, push | Input modules sense
module and buttons, photoelectric eyes, | ON/OFF or OPENED/
block I/O| limit switches, circuit breakers, | CLOSED signals
module proximity switches, level

switches, motor starter

contacts, relay contacts, thumb-

wheel switches
Discrete Alarms, control relays, fans,| Output module
output module| lights, horns, valves, motor| signals interface with
and block /0| starters, solenoids ON/OFF or
module OPENED/CLOSED

devices

Analog input| Thermocouple signals, RTD| Convert continuous
module signals, temperature| analog signals into

transducers, pressure| input values for host

transducers, load cell| device

transducers, humidity

transducers, flow transducers,

potentiometers.

Analog output

Analog valves, actuators, chart

Interpret host device's

module recorders, electric motor drives, | output to analog
analog meters signals (generally
through transducers)
for field devices.
Chapter 2

2.2 Selecting a Link Terminal & Cable

Use the RJ-45 connector to connect the Ethernet port of the ADAM-6000
to the Hub. The cable for connection should be Category 3 (for 10Mbps
data rate) or Category 5 (for 100Mbps data rate) UTP/STP cable, which
is compliant with EIA/TIA 586 specifications. Maximum length between

@lﬁﬁﬁ LE ANH




the Hub and any ADAM-6000 modules is up to 100 meters (approx. 300
ft).

S = Host Computer
10/100 Mbps
Fthernet Hub

More Connectivity

ADAM-6000 Modules ="~

¥ | RJ-45 Connector  ADAM-6000 Ethernet Port ~“~-_

Category 3 “

or Cable
Category 5

Figure 2.1: Ethernet Terminal and Cable Connection

Table 2.2: Ethernet RJ-45 port Pin Assignment

PIN NUMBER SIGNAL FUNCTION
1 RD+ Receive (+)
2 RD- Receive (-)

3 TD+ Transmit (+)
4 (Not Used) -

5 (Not Used) -

6 TD- Transmit (-)
7 (Not Used) -

8 (Not Used) -

ADAM-6000 Series User Manual
2.3 Selecting an Operator Interface
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To complete your Data Acquisition and Control system, selecting the
operator interface is necessary. Adopting the Modbus/TCP Protocol,
ADAM-6000 I/0 modules exhibit high ability in system integration for
various applications.

You can read the real-time status of ADAM-6000 modules through the
web page from the following browser.

*Microsoft Internet Explorer (version 9 or later)
*Google Chrome (version 30 or later)

*Safari (version 6 or later)

*Firefox (version 25 or later)

If you want to integrate ADAM-6000 1/0 with HMI (Human Machine
Interface) software in a SCADA (Supervisory Control and Data
Acquisition) system, there are a lot of HMI software packages, which
support Modbus/TCP driver.

» Advantech PM Designer
» Wonderware InTouch
» Any other software that supports the Modbus/TCP protocol

You can also purchase Advantech OPC Server, the easiest-to-use data
exchange tool in the world. Any HMI software designed with OPC Client
is able to access ADAM-6000 1/0 modules.

* Modbus/TCP OPC Server

If you want to develop your own applications, the ADAM.NET Class
Library will be the best tool to build up users’ operator interface.

With these ready-to-go application software packages, tasks such as
remote data acquisition, process control, historical trending and data
analysis require only a few keystrokes.
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CHAPTER

Hardware
Installation Guide

Sections include:

* Determining the Proper Environment
* Mounting

» Wiring & Connections



Chapter 3 Hardware Installation Guide

3.1 Determining the Proper Environment

Prior to installing ADAM-6000 modules, please check the following.

3.1.1 Package Contents
Unpack the shipped boxes and make sure that the contents include:

+ ADAM-6000 module with one bracket and DIN-rail adapter
+ ADAM-6000 module User Manual
+ ADAM-6000 CD

3.1.2 System Requirements

Host Computer

+ Microsoft Windows XP/7

* At least 32 MB RAM

20 MB of hard disk space available

» VGA color monitor

+ 2x or higher speed CD-ROM

» Mouse or other pointing devices

+ 10/100 Mbps or higher Ethernet Card Ethernet Hub (at least 2
ports)

Two Ethernet Cables with RJ-45 connector Power supply for
ADAM-6000 (+10 to +30 V Unregulated)

ADAM-6000 Series User Manual 18



3.2 Mounting

ADAM-6000 modules are designed as compact units and are allowed to
be installed in the field site under the following methods.

3.2.1 Panel Mounting

Each ADAM-6000 Module is packed with a plastic panel mounting
bracket. Users can refer the dimensions of the bracket to configure an
optimal placement in a panel or cabinet. Fix the bracket first, then, fix the
ADAM-6000 module on the bracket.
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Figure 3.2: Fix Module on theBracket

3.2.2 DIN-rail mounting

The ADAM-6000 module can also be secured to the cabinet by using
mounting rails. Fix the ADAM-6000 module with the DIN-rail adapter as
Figure 3-3. Then secure it on the DIN-rail as Figure 3-4. If you mount the
module on a rail, you should also consider using end brackets at each end

of the rail. The end brackets help keep the modules from sliding
horizontally along the rail.
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Figure 3.3: Fix Module on the DIN-rail Adapter
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Figure 3.4: Secure Module to a DIN-rail

3.3 Wiring & Connections

This section provides basic information on wiring the power supply, 1/0
units, and network connection.

3.3.1 Power Supply Wiring

Although the ADAM-6000/TCP systems are designed for a standard
industrial unregulated 24 VDC power supply, they accept any power unit
that supplies within the range of +10 to +30 VDC. 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 VDC. Screw
terminals +Vs and GND are for power supply wiring.
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Note: The wires used should be at least 2 mm.

- Power Supply
+ +10Vto +30VDec

Figure 3.5: ADAM-6000 Module Power Wiring

We advise that the following standard colors (indicated on the modules)
be used for power lines:

+Vs (R) Red GND (B) Black

3.3.21/0 Module Wiring

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

1. The terminal block accepts wire size #14~28 AWG, stripped length 6.5
mm.

2. Always use a continuous length of wire. Do not combine wires.
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.

BVlec
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7. Avoid creating sharp bends in the wires.
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CHAPTER

/O Module
Introduction

Sections include:

« Analog Input Modules
* Digital I/O Modules
« 16-ch Digital 1/0 w/ Counter




Chapter 4 1/0 Module Introduction
4.1 Analog Input Modules

Analog input modules use an A/D converter to convert sensor voltage,
current, thermocouple or RTD signals into digital data. The digital data is
then translated into engineering units. When prompted by the host
computer, the data is sent through a standard 10/100 Base-T Ethernet or
IEEE 802.11b WLAN. Users can read the current status via pre-built
webpage or HMI software supported Modbus/TCP protocol. The analog
input modules protect your equipment from ground loops and power
surges by providing opto-isolation of the A/D input and transformer based
isolation.

4.1.1 ADAM-6015

7-ch Isolated RTD Input Module

The ADAM-6015 is a 16-bit, 7-channel RTD input module that provides
programmable input ranges on all channels. It accepts various RTD inputs
(PT100, PT1000, Balco 500 & Ni) and provides data to the host computer
in engineering units (°C). In order to satisfy various temperature
requirements in one module, each analog channel is allowed to configure
an individual range for several applications.

ADAM-6015 Specifications
« Communication: 10/100 Base-T Ethernet

* Supports Protocols: Modbus/TCP, TCP/IP, UDP, HTTP, ICMP, DHCP
and ARP

* Supports Peer-to-Peer and GCL (Refer to Section 5.3.5 and Chapter 7)
High speed mode (only support DE version)

In High speed mode, the sampling rate is up to 1k sample/second (total).
Note that the actual sampling rate will be influenced by the number of
connected Modbus client and Ethernet quality. Furthermore, when using
the high speed mode, disable channels which are not in use. Otherwise,
the accuracy will be affected.
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Note 1:When using calibrator to simulate resistors in high speed mode,
do not enable more than one channel.
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Analog Input:
 Channels: 7 (differential)

* Input Impedance: > 10M O
* Input Connections: 2 or 3 wire

« Input Type: Pt, Balco and Ni RTD
* RTD Types and Temperature Range:
Pt100: -50 ~150°C

0 ~100°C

0 ~200°C

0 ~400°C

-200 ~ 200°C

IEC RTD 100 ohms (0O= 0.0385)

JIS RTD 100 ohms (0= 0.0392)
- Pt1000: -40~160°C
« Balco 500:-30 ~ 120°C
- Ni518: -80~100°C
0 ~100°C
» Accuracy:
+ 0.1% or better

High-speed mode: £0.5% or better
(measured by 3-wire RTD)

* Span Drift: £ 25 ppm/°C

« Zero Drift: + 6 OV/°C
Resolution: 16-bit

Sampling Rate: 10 sample/second, high speed mode (DE version):1k
samples/ second (total)

+ CMR @ 50/60 Hz: 90 dB (not supported in high speed mode)
* NMR @ 50/60 Hz: 60 dB (not supported in high speed mode)
« Wire Burn-out Detection

Over Voltage Protection: +35 Vpc
Built-in TVS/ESD Protection
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General:
« Built-in Watchdog Timer

« Isolation Protection: 2000 Vpc
 Power Input: Unregulated 10 ~ 30 Vpc

» Power Consumption: 2.5 W @ 24 Vpc

» Power Reversal Protection

* Operating Humidity: 20 ~ 95% RH (non-condensing)
+ Storage Humidity: 0 ~ 95% RH (non-condensing)
 Operating Temperature: -10 ~ 70°C

« Storage Temperature: -20 ~ 80°C

Application Wiring

. i,
e RTD3+ com| [[an
® RTD3- RTD2-| |[@0
10| | com RTD2+| ||@0D
I®|| | RTD4+ com| ||@n
1®|| | RTD4- RTD1-| ||@n0
10| | com RTD1+| [|@0 q
1| | RTDS+ com| [|@of——
I®|| | RTDS- rTDO-| ||@0}—
and RTD6 ]@ COM RTDO+ -@;
1 RTD6+ g
o RTD Sensor
1®f| | rRTDE- R4S
]® (R)+Vs (Ethernet)
I®]] | B eND
- o

Figure 4.1: ADAM-6015 RTD Input Wiring

Assigning Addresses for ADAM-6015 Modules

Based on the Modbus/TCP standard, the addresses of the 1/0 channels in
ADAM-6000 modules you place in the system are defined by a simple
rule. Please refer to Appendix B.2.1 to map the 1/0 address.
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4.1.2 ADAM-6017
8-ch Analog Input with 2-ch Digital Output Module

The ADAM-6017 is a 16-bit, 8-channel analog differential input module
that provides programmable input ranges on all channels. It accepts
millivoltage inputs (£150mV, £500mV, 0~150mV, 0~500mV), voltage
inputs (x1V, £5V, £10V, 0~1V, 0~5V, 0~10V) and current input (0~20
mA, 4~20 mA, £¥20mA) and provides data to the host computer in
engineering units

(mV, V or mA). In order to satisfy all plant needs in one module, the
ADAM-6017 has been designed with 8 analog inputs and 2 digital outputs.
Each analog channel is allowed to configure an individual range for a
variety of applications.

ADAM-6017 Specifications
« Communication: 10/100 Base-T Ethernet

* Supports Protocol: Modbus/TCP,TCP/IP, UDP, HTTP, ICMP, DHCP
and ARP

* Supports Peer-to-Peer and GCL (Refer to Section 5.3.5 and Chapter
7)Analog Input:
+ Channels: 8 (differential)

» Input Impedance: > 10M0O (voltage), 1200 (current)
* Input Type: mV, V, mA

* Input Range: £150mV, £500mV, 1V, £5V, £10V, 0~150mV,
0~500mV, 0~1V, 0~5V, 0~10V, 0~20mA, 4~20mA, £20mA

» Accuracy:
+0.1% of FSR(Voltage) @ 25° C
10.2% of FSR(Current) @ 25° C

+ Span Drift: 25 ppm/° C

+ Zero Drift: +6 OV/° C

* Resolution: 16-bit

+ Sampling Rate: 10, 100 (CE version only) sample/second
+ CMR @ 50/60 Hz: 90 dB

+ NMR @ 50/60 Hz: 67 dB

+ Calibration: Auto calibration

 Burn-Out Detection: Yes (4~20mA only)
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Common-mode voltage: 350 Vpc

Digital Output:

Channels: 2

Sink type: Open Collector to 30 V, 100 mA (maximum load)
Power Dissipation: 300 mW for each module

Output Delay On:100 ps

Output Delay Off:150 us

Over voltage protection (Max.): 42 Vpc

Over current protection (Max.): 2 A* Temperature shutdown (TSD):
175°C

General:

Isolation Protection: 2000 Vpc

Power Input: 10 ~ 30 Vpc (£10%

Power Consumption: 2.7 W @ 24 Vpc

Power Reversal Protection

Operating Humidity: 20 ~ 95% RH (non-condensing)
Storage Humidity: 0 ~ 95% RH (non-condensing)
Operating Temperature: -20 ~ 70°C

Storage Temperature: -30 ~ 80°C

Watchdog Timer (System): 1.6s

ADAM-6017-CE ADAM-6017-AE&BE
Channel [Select Channel |Select
Number | Jumper Number | Jumper
CHO JP3 CHO JP6

CH1 JP4 CH1 JP7

CH2 JP5 CH2 JP8

CH3 JP6 CH3 JP1

sVlec
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CH4 JP7 CH4 JP2

CH5 JP8 CH5 JP3
CH6 JP9 CH6 JP4
CH7 JP10 CH7 JP5

Application Wiring

- 2
0P| | Vin 4+ 0
® Vin 4- @l
® Vin 5+ @0
1®|] | vins- @0 ﬂ
i® Vin 6+ @1
1®|| | vine- @0 i
o Vin 7+ @0
I®|| | vin7- @0 ﬁ
I®|| | ooo @
ﬂ@ DO 1 vV, mv
1®|| | 1s0. GND
1D | (R)+vs ]
@ (B) GND
1% 5

Figure 4.2: ADAM-6017 Analog Input Wiring

ADAM-6017 is built with a 120 resistor in each channel, users do not
have to add any resistors in addition for current input measurement. Just
adjust the jumper setting to choose the specific input type you need. Refer
to Figure 4.3, each analog input channel has built-in a jumper on the PCB
for users to set as a voltage mode or current mode.

B30 cnr N g JP2 L JP1 @
@ ‘,; Jumper Input Jumper Input
©Jo cuo | semng | Type [g P3| Seung | Type JP8 g
s cne o g )
ogd | mv.v cns oog [§ P4 @ mV. V 57 é
©do mA @ JPS é mA JP6 é
cne ofed I
cnl o[gg
Y - /N :

ADAM-8017-CE ADAM-6017-BE & AE

Figure 4.3: ADAM-6017 Analog Input Type Setting
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|®|| Vin 4+ na | || @0
1D Vin 4- Vin 3- Dl
1D Vin 5+ Vin 3+ @n
1y Vin 5- vin 2-| ||@0
S Vin 6+ Vin 2+ @0
iy Vin 6- vin 1- @
1o Vin 7+ Vin 1+ @
o Vin 7- vin 0-| |[|@0
Load l 11 DO 0 Vin 0+ | ||@0
10 ~ 30 Vo — I®| | pO1
® Iso. GND RJ-45
I® (R) +vs (Ethernet) ]

1o (B) GND

A

Figure 4.4: ADAM-6017 Digital Output Wiring

Assigning Addresses in ADAM-6017 Modules

Basing on Modbus/TCP standard, the addresses of the I/0O channels in
ADAM-6000 modules you place in the system are defined by a simple
rule. Please refer to Appendix B.2.2 to map the 1/O address.

4.1.3 ADAM-6018
Isolated Thermocouple Input with 8-ch Digital Output Module

The ADAM-6018 is a 16-bit, 8-channel thermocouple input module that
provides programmable input ranges on all channels. It accepts various
Thermocouple inputs (Type J, K, T, E, R, S, B) and allows each analog
channel to configure an individual range for several applications. In order
to satisfy all plant needs in one module, ADAM-6018 has designed with
8 thermocouple input and 8 digital output channels.

BVlec

_veramd LE ANH



’ $$$$$$$$$8$‘

Figure 4.5: ADAM-6018 8-ch Thermocouple Input
ADAM-6018 Specifications

« Communication: 10/100 Base-T Ethernet

« Supports Protocol: Modbus/TCP, TCP/IP, UDP, HTTP, ICMP, DHCP
and ARP

* Supports Peer-to-Peer and GCL (Refer to Section 5.3.5 and Chapter 7)
Analog Input
 Channels: 8 (differential)

+ Input Impedance: > 10 MO
« Input Type: Thermocouple

» Thermocouple Type Range:
J Type: 0 ~760°C
K Type: 0 ~ 1370°C
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T Type: -100 ~ 400°C

E Type: 0 ~ 1000°C

R Type: 500 ~ 1750°C

S Type: 500 ~ 1750°C

B Type: 500 ~ 1800°C
» Accuracy: £0.1% or Better
* Span Drift: £25 ppm/°C

« Zero Drift: +6 OV/°C
» Resolution: 16-bit

+ Sampling Rate: 10 sample/second
« CMR @ 50/60 Hz: 90 dB
 NMR @ 50/60 Hz: 60 dB

» Over Voltage Protection £35 Vpc

+ Built-in TVS/ESD Protection

» Wire Burn-out Detection

Digital Output

+ Channels: 8

+ Sink type: Open Collector to 30 V, 100 mA (maximum load)
 Power Dissipation: 300 mW for each module

General:

* Built-in Watchdog Timer

+ Isolation Protection: 2000 Vpc
 Power Input: Unregulated 10 ~ 30 Vpc

+ Power Consumption: 2W @ 24 VVpc

+ Power Reversal Protection

* Operating Humidity: 20 ~ 95% RH (non-condensing)
+ Storage Humidity: 0 ~ 95% RH (non-condensing)

* Operating Temperature: -10 ~ 70°C

« Storage Temperature: -20 ~ 80°C
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Application Wiring

]e_‘4 6 B 10 12 14 16 19 E’H | ’ H’ ----- '7‘
1357911131517 19 ’ 0+ il )+|4’ i ﬁ,}h
. [®|g|s|® @[@[@]@]@mk’
o
L&
Figure 4.6: ADAM-6018 Thermocouple Input Wiring
@ 1\ DO O
I | po 1 .
I® DO 2 =
I®| | o3 g
10~ 30 Voo — I®f| | po4 3
I®|| | o5 =
1® DO 6 5
19| | po7 ®
1®|| | coM_GND
10| | NO
I0) | NC. RJ-45
19|l | (R)+vs (Ethernet)
10| | (B)GND
L%

Figure 4.7: ADAM-6018 Digital Output Wiring
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Assigning Addresses for ADAM-6018 Modules

Based on the Modbus/TCP standard, the addresses of the 1/O channels in
ADAM-6000 modules you place in the system are defined by a simple
rule. Please refer to Appendix B.2.3 to map the 1/0 address.

4.1.4 ADAM-6024
12-ch Isolated Universal Input/Output Module

The ADAM-6024 is a 12-channel Universal Input/Output module. There
are 6 analog input, 2 analog output, 2 digital input and 2 digital output
channels. The analog input channel is 16-bit, universal signal accepted
design. It provides programmable input ranges on all channels. It accepts
various analog inputs +/-10V, 0~20mA and 4~20mA. The analog output
channel is 12 bit with 0~10V, 0~20mA and 4~20mA acceptable input
type. Each analog channel is allowed to configure an individual range for
several applications.

LED Status
Please see below pictures for 6024 LED indicator.

% mmmmlm

ADAM-6024
T —
sarou  _om _E§
o e
AcoumsToN
MOOULE oo | e
===
OUTPUT:
Ethemat

Specifications
« Communication: 10/100 Base-T Ethernet

* Supports Protocol: Modbus/TCP, TCP/IP, UDP, HTTP, ICMP, DHCP
and ARP

* Receives data from other modules with Peer-to-Peer and GCL function
only and generates analog output signals (Refer to Section 5.3.5 and
Chapter 7 for more detail about Peer-to-Peer and GCL )
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Analog Input
+ Channels: 6 (differential)
» Range: +10 VDC, 0~20 mA, 4~20 mA

+ Input Impedance: >10 MOO
 Accuracy: £0.1% of FSR

* Resolution: 16-bit

« CMR @ 50/60 Hz: 90 dB
 NMR @ 50/60 Hz: 60 dB
+ Span Drift: 25 ppm/° C

« Zero Drift: +6 OV/° C

« |solation Protection: 2000 Vpc

Analog Output

» Channels: 2

* Range: 0 ~ 10 VDC, 0~20 mA, 4~20 mA
» Accuracy: £0.1% of FSR

 Resolution: 12-bit

« Current Load Resistor: Max.500 O
» Voltage Load Resistor: Min. 1K [

« Isolation Protection: 2000 Vpc
* Drift: £50 ppm/°C

Digital Input

+ Channels: 2

+ Dry Contact: Logic level 0: close to GND
Logic level 1: open

» Wet Contact: Logic level 0: 0~3 Vpc  Logic
level 1: 10 ~ 30 VpC
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Digital Output

Channels: 2

« Sink type: Open collector to 30 V, 100 mA (maximum)
« Power Dissipation: 300 mW for each module

General:
« Built-in Watchdog Timer

Isolation Protection: 2000V pc

Power Input: Unregulated 10 ~ 30 Vpc

Power Consumption: 4 W @ 24 Vpc
Power Reversal Protection

Operating Humidity: 20 ~ 95% RH (non-condensing)

Storage Humidity: 0 ~ 95% RH (non-condensing)

Operating Temperature: -10 ~ 50°C
-20 ~ 80°C

Storage Temperature:

Jumper Settings

) ®~ Analog Board

it

VN

» 8§ B
8

ﬂv

GND
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JP1 Definition ,
Normal Made :

Short (1,2)i3.4)(58)

ROM Mode: Shert (7.3)

When Update New API Frmware,
You st Changs It To ROM Made

J1-J10 Jumper Setting

3 Amslog Inpur - Valtage Analeg
i 1 g Jumper Setting for

;- Current Signal (mA)
‘e

1 . Jumper Setting for
: Voltage Signal (V)

v

Channel |Jumper Current |Voltage

AlO J1 | \Y
All J2 | \Y
Al2 J3 | \Y
Al3 Ja | \Y
Al4 J5 | \
Al5 J6 | \Y
AOO J7 [ \

J8 | Vv
AO1 J9 | \Y




| [ J10 [ [V
Figure 4.8: ADAM-6024 Jumper Settings
Application Wiring
v mA
P~ IS | A3+ Alo+| ||@nt A
Y | | A aro-| (@0 —}f( ‘
10 | A4+ al1+| [l@n
I | Al 4- Al1-| ||@0
1® Al 5+ Al2+| [|@n
Analog Output Y Al o Al2-| @1
+ IO | AC 1 ACO| ||@n
= 1l o AQC 1 COM AOO0COM| ||@1
Y DO 1 poo| (|@n
1® DI 1
I®) | oo RJ-45
IO | vin (Ethernet)
10 | aND
% o
Figure 4.9: ADAM-6024 Al/O Wiring
Dry Contact Vet Contact
1® Al 3+ 1o Al 3+
I Al 3- WY, Al 3-
1® Al 4+ o Al 4+
|| | A4 I | A4
I\ Al 5+ Y Al 5+
o Al 5- Vee e Al 5- Vee
o AO 1 . I AO 1
Y AO 1 COM % _ o AO 1 COM %
I DO 1 j X t o DO 1 Y [
-~ 1 DI 1 SR + ® DI 1 N
/ [i®]f | oo L o-s0v.|®| | D10 E
f;‘" 1 | vin Phomll | vin
T I® —I®
; ;

Figure 4.10: ADAM-6024 DI Wiring
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1o Al 3+ alo+| ||@n
IO | Al3- Alo-| [|@0
I Al 4+ Al1+] |[|@0
I® Al 4- Al1-] ||@0
IO | Al5+ Al 2+ ||@0
I® Al 5- Al 2-| [|@0
IOl | AC1 AOO| ||
I® AO 1 COM AC 0 COM | ||@l
I® DO 1 poo| ||@r0
Io|f | o1
1o DIO RJ-45 }
10 ~ 30 Ve ¢ 1o Vin
\— |]® B (Ethernet)

- 7

Figure 4.11: ADAM-6024 DO Wiring

Assigning Addresses for ADAM-6024 Modules

Based on the Modbus/TCP standard, the addresses of the 1/O channels in
ADAM-6000 modules you place in the system are defined by a simple
rule. Please refer to Appendix B.2.4 to map the 1/0 address.

4.2 Digital /0 Modules

4.2.1 ADAM-6050
18-ch Isolated Digital 1/0 Module

The ADAM-6050 is a high-density 1/O module built-in a 10/100 based-T
interface for seamless Ethernet connectivity. It provides 12 digital input
and 6 digital output channels with 2000 VVDC isolation protection. All of
the digital input channels support input latch function for important signal
handling. Meanwhile, these DI channels allow to be used as 3 KHz
counter and frequency input channels. In addition to the intelligent DI
functions, the digital output channels also support pulse output function.
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ADAM-6050 Specifications
« Communication: 10/100 Base-T Ethernet

* Supports Protocol: Modbus/TCP,SNMP,TCP/IP, UDP, HTTP, ICMP,
DHCP and ARP

* Supports Peer-to-Peer and GCL (Refer to Section 5.3.5 and Chapter 7)
Digital Input
* Channels: 12
+ Dry Contact:
Logic level 0: Close to GND
Logic level 1: Open
+ Wet Contact:

Logic level 0: 0 ~ 3 Vpc

Logic level 1: 10 ~ 30 Vpc
* Supports 3 kHz counter input (32-bit with overflow flag)
* Frequency input range: 0.2 Hz~ 3 kHz
« Supports inverted DI status
Digital Output
+ Channels: 6
+ Sink type: Open Collector to 30 V, 100 mA (maximum load)
« Supports 5 kHz pulse output
* Supports high-to-low and low-to-high delay output
» Leakage current: 75 pA (D version)
General:
« Built-in Watchdog Timer

+ Isolation Protection: 2000 Vpc
 Power Input: Unregulated 10 ~ 30 Vpc

+ Power Consumption: 2 W (max) @ 24 Vpc

 Power Reversal Protection

* Operating Humidity: 20 ~ 95% RH (non-condensing)
« Storage Humidity: 0 ~ 95% RH (non-condensing)

ADAM-6000 Series User Manual 44



« Operating Temperature: -20 ~ 70°C (D version: -40 ~ 70°C)
« Storage Temperature: -30 ~ 80°C (D version: -40 ~ 80°C)

Application Wiring

Wet Contact Dry Contact
TN\ 0~30 V. ————
Iso. GND | ||@0 e 1so. ND | ||@0}—«
‘ D7\ |(@0] . DI7| ||@1
— s Di6| || — Dis| ||@0
Vce
DIS| [|@0 | oI5| ||@n
Di4] (@0 % pi4]| (@1
/l-:/ [ o2 @ —11,;4; pi2| ||@n
A D1 | (|20 ‘|/ o] [|@n
pio| |[@n o pio]| |[@1
RJ-45 RJ-45
(Ethernet) (Ethernet)
o )
Figure 4.12: ADAM-6050 Digital Input Wiring
1o Dl & Iso. GND 7l
o Dl o DI 7 7l
1o DI 10 DI 6 [l
I DI 11 DI 5 @l
I® DOO Dl 4 @l
I DO 1 DI 3| ||B0
E@ ) DO 2 DI2| ||@0
I® DO 3 DI 1 [l
10~ 30 Ve I®)| | pO4 Do |[@0
1Y DOS
1Y) Iso. GND RJ-45
IO | Ry +vs (Ethernet)
10|l | (B)GND
Figure 4.13: ADAM-6050 Digital Output Wiring
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Assigning Addresses in ADAM-6050 Modules

Basing on Modbus/TCP standard, the addresses of the 1/0 channels in
ADAM-6000 modules you place in the system are defined by a simple
rule. Please refer to Appendix B.2.5 to map the 1/O address. All digital
input channels in ADAM-6050 are allowed to use as 32-bit counters (Each
counter is consisted of two addresses, Low word and High word). Users
could configure the specific DI channels to be counters via Windows
Utility. (Refer to Section 5.3)

4.2.2 ADAM-6051
14-ch Isolated Digital Input/Output with 2-ch Counter Module

The ADAM-6051 is a high-density 1/O module built-in a 10/100 based-T
interface for seamless Ethernet connectivity. It provides 12 digital input,

2 digital output, and 2 counter channels with 2000 Vpc isolation
protection. All of the digital input channels support input latch function
for important signal handling. Meanwhile, these DI channels allow to be
used as 3 kHz counter and frequency input channels. In addition to the
intelligent DI functions, the digital output channels also support pulse
output function.

ADAM-6051 Specifications
« Communication: 10/100 Base-T Ethernet

* Supports Protocol: Modbus/TCP,SNMP,TCP/IP, UDP, HTTP, ICMP,
DHCP and ARP

* Supports Peer-to-Peer and GCL (Refer to Section 5.3.5 and Chapter 7)

Digital Input

 Channels: 12

 Dry Contact:
Logic level 0: Close to GND
Logic level 1: Open

» Wet Contact:

Logic level 0: 0 ~ 3 Vpc

Logic level 1: 10 ~ 30 Vpc
* Supports 3 kHz counter input (32-bit with overflow flag)
« Supports 3 kHz frequency input
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« Supports inverted DI status

Counter Input

« Channels: 2 (32-bit with overflow flag)

« Maximum count: 4,294,967,295

« Frequency range: 0.2 ~ 4500 Hz (frequency mode)
0 ~ 4500 Hz (counter mode)

Digital Output

 Channels: 2

« Sink type: Open Collector to 30 V, 100 mA (maximum load)
* Support 5 kHz pulse output

« Support high-to-low and low-to-high delay output

* Leakage current: 75 pA (D version)

General:
* Built-in Watchdog Timer

« Isolation Protection: 2000 Vpc
 Power Input: Unregulated 10 ~ 30 Vpc

 Power Consumption: 3W @ 24 VVpc

» Power Reversal Protection

+ Operating Humidity: 20 ~ 95% RH (non-condensing)

» Storage Humidity: 0 ~ 95% RH (non-condensing)

« Operating Temperature: -20 ~ 70°C (D version: -40 ~ 70°C)

« Storage Temperature: -30 ~ 80°C (D version: -40 ~ 80°C)Application
Wiring
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Wet Contact Dry Contact

N\ 0~30 V. —\
— 1so.GND]| ||@0 - Iso. GND| ||@1}—
‘ DI7| |(@0] . ﬁ DI7| ||@1
— Dis| [|DN — Dis| ||@n |
Vee
DI5| ||@0 V‘\:c DI5| ||@0
Di4]| [|@0 % D4 ||@]
1, ~VY D3| ||@n s ¥ DI3| ||@n
/‘].Q A @u|— 1{)L oi2| ||@n
A D1 ||@0 ‘|/ ol ||@n
pio| ||@n - pio| ||@1
RJ-45 RJ-45
(Ethernet) (Ethernet)

—

Figure 4.14: ADAM-6051 Digital Input Wiring

I® Dl 8
® DI 9
1® DI 10
I® DI 11
I® DO 0

Wet Contact U® DO 1

- +  ® Co+—WW— . [
0~ 30V ] © coe | \f‘f\
1 C1+
I® c1-
I Iso. GND
o (R) +Vs
1® (B) GND
.

Figure 4.15: ADAM-6051 Counter (Frequency) Input
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e DI 8 Iso. GND | [|@1
1Y DI9 DI7| ||@0
I® DI 10 DI6| ||@1
S|l | o114 DI5| (|21
I® DO O Dl 4] ||@0
e DO 1 DI 3| ||@0
mﬂfﬂ 1o CO + DI2| |0
I® Co - DI 1| |@0
10800 = I C1+ pio| |@1
Sl | c1-
0®|[ | 1so. GND RJ-45
1@ | (R)+vs (Ethernet) ]
I® (B) GND

Figure 4.16: ADAM-6051 DO Wiring
Assigning Addresses in ADAM-6051 Modules

Based on Modbus/TCP standard, addresses of the 1/0 channels in
ADAM-6000 modules are defined by a simple rule. Please refer to
Appendix B.2.6 to map the I/O address. All digital input channels in
ADAM-6051 are allowed to use as 32-bit counters (Each counter has two
addresses, Low and High). Using the Windows Utility users can configure
the Digital input channels to be counters. (Refer to Section 5.3).

4.2.3 ADAM-6052
16-ch Source Type Isolated Digital Input/Output Module

The ADAM-6052 is a high-density digital 1/0 module built-in a 10/100
based-T interface for seamless Ethernet connectivity. It provides 8 digital
input, 8 digital output channels. All of the digital input channels support
input latch function for important signal handling. The digital output
channels support the source type output. Meanwhile, these DI channels
allow to be used as 3 kHz counter and frequency input channels. In
addition to intelligent DI functions, the digital output channels also
support pulse output function.
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ADAM-6052 Specifications
« Communication: 10/100 Base-T Ethernet

* Supports Protocol: Modbus/TCP,SNMP,TCP/IP, UDP, HTTP, ICMP,
DHCP and ARP

* Supports Peer-to-Peer and GCL (Refer to Section 5.3.5 and Chapter 7)
Digital Input
 Channels: 8
+ Dry Contact:
Logic level 0: Open
Logic level 1: Close to Ground
+ Wet Contact:

Logic level 0: 0 ~ 3 Vpc

Logic level 1: 10 ~ 30 Vpc
* Supports 3 kHz counter input (32-bit with overflow flag)
« Supports 3 kHz frequency input
« Supports inverted DI status
Digital Output
+ Channels: 8
+ Source Type: 10 ~ 35 Vpc, 1 A (per channel)

Note: When operating at 70°C, the Max. total current for DO0~DO3
and DO4~DOQ7 is recommended to be less than 3A.

* Supports 5 kHz pulse output

« Supports high-to-low and low-to-high delay output
General:

« Built-in Watchdog Timer

« Isolation Protection: 2000 Vpc

 Power Input: Unregulated 10 ~ 30 Vpc

 Power Consumption: 2 W @ 24 Vpc
 Power Reversal Protection
* Operating Humidity: 20 ~ 95% RH (non-condensing)
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- Storage Humidity: 0 ~ 95% RH (non-condensing)

* Operating Temperature: -20 ~ 70°C (D version: -40 ~ 70°C)

 Storage Temperature: -30 ~ 80°C (D version: -40 ~ 80°C)Jumper
Setting for Dry and Wet contact:

o9 ) dt Tﬂ!' a5, W ]
e ge ==\ plufuien
(&) E.‘!Ly ooloojooljoo
Pt o
o o
P o
o o
o o
o o
[}
© :
o § g( ) |
o s 33
]
S * =5 %0
< /_\ o] On_QO
2 ons o34 " op2 01
oy J5] (| OFmow Do Bo@o@o
sambect 00000000
I_] wmg, 0000 00 C0CO0

Figure 4.17: ADAM-6052 Jumper Settings
ADAM supports both dry and wet contact for digital input channels.
Users can change the dry/wet contact by setting the jumper.
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Dry Contact

/
/

I® DI_COM DI GND
I DO_VCC DI7
I® DO 0 DI 6
1o DO 1 DI 5
(@ | po2 DI 4
I DO 3 DI 3
Y DO 4 DI 2
[®]| | pOs DI 1
I® DO 6 DI O
I® DO 7
1 DO_GND RJ-45
® (R) +Vs (Ethernet)
I (B) GND
N 7

Wet Contact \ _'| i_ /‘

IO | DI_com{ww—

1o DO_VCC

I®f| | boo e

[®ff | oo AR RJ

1®]| | po2 R P

I®| | po3

I®|[ | po4

I®| | bos

I®]| | bos6

I®] | o7

1® DO_GND

IO | (R)+Vs

1®]] | (B)GND

DIGND | ||@0

DI7| ||@n

DI 6 0

Dis| ||@0

Dl 4| (|@0

DI 3| ||@C

DI 2| ||@0

DI1| ||@0

Dio| ||@C
RJ-45
(Ethernet)

T

Figure 4.18: ADAM-6052 DI Wiring
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I® DI_COM DI GND| ||

® DO_VCC DI 7] |[¢
—{I® DO 0 Di6| |[@0
1o DO 1 DI 5| [[&0
L I DO 2 DI 4| |0
Hlee T 1|l | poa o3| (|0
Csaa | I® DO 4 DI 2] |0
. — o DO 5 DI1)| || &0
I[N Dio| |20

1o

RJ-45
(Ethernet)
NG —_

Figure 4.19: ADAM-6052 Digital Output Wiring
Assigning Addresses for ADAM-6052 Modules

Based on Modbus/TCP, the addresses of the 1/0 channels in ADAM-6000
modules are defined by a simple rule. Please refer to Appendix B.2.7 to
map the 1/0O address. All digital input channels in ADAM-6052 are
allowed to be used as 32-bit counters (each counter consists of two
addresses, low word and high word). Users could configure the specific
DI channels to be counters via Windows Utility. (Refer to Section 5.3)

4.2.4 ADAM-6060

6-ch Digital Input and 6-ch Relay Module

ADAM-6060 is a high-density 1/0 module with a 10/100 base-T interface
for seamless Ethernet connectivity. Bonding with an Ethernet port and
webpage, ADAM-6060 offers 6 relay (form A) output and 6 digital input
channels. It supports contact as AC 120V@0.5A, and DC 30V@1A. DI
channels support input latch for signal handling, and can be used as 3 KHz
counter and frequency input channels. In addition to the intelligent DI
functions, the DO channels also support pulse output.

ADAM-6060 Specifications

« Communication: 10/100 Base-T Ethernet

* Supports Protocols: Modbus/TCP,SNMP, TCP/IP, UDP, HTTP, ICMP,
DHCP and ARP
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* Supports Peer-to-Peer and GCL (Refer to Section 5.3.5 and Chapter 7)
Digital Input
 Channels: 6
* Dry Contact:
Logic level 0: Close to GND
Logic level 1;: Open
» Wet Contact:

Logic level 0: 0 ~ 3 Vpc

Logic level 1: 10 ~ 30 Vpc
« Supports 3 kHz counter input (32-bit with overflow flag)
* Frequency input range: 0.2 Hz~ 3 kHz
« Supports inverted DI status
 Keep/Discard Counter Value when Powered-off
Relay Output
+ Channels: 6 (Form A)
« Contact rating (Resistive):AC: 120V @ 05A DC:30V@ 1 A

« Breakdown voltage: 500 Vac (50/60 Hz)
* Relay on time: 7 millisecond

* Relay off time: 3 millisecond

« Total switching time: 10 milliseconds

+ Insulation Resistance: 1 GO minimum at 500 Vpc
« Maximum Switching Rate: 20 operations/minute (at rated load)
» Electrical Endurance

At12V/10mA  Typical 5x 10’ operations

At6V/100mA  Typical 1 x 107 operations
At 60V /500 mA  Typical 5 x 10° operations
At 30 V /1000 mATypical 1 x 10° operations

At 30 V /2000 mATypical 2 x 10° operations
» Mechanical endurance Typical 108 operations
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Supports pulse output (maximum 3 Hz)General:
Built-in Watchdog Timer

Isolation Protection: 2000 Vpc
Power Input: Unregulated 10 ~ 30 Vpc

Power Consumption: 3 W (max) @ 24 Vpc

Power Reversal Protection

Operating Humidity: 20 ~ 95% RH (non-condensing)

Storage Humidity: 0 ~ 95% RH (non-condensing)

Operating Temperature: -20 ~ 70°C (D version: -40 ~ 70°C)

Storage Temperature: -30 ~ 80° C (D version: -40 ~ 80°C)Application

Wiring

Wet Contact Dry Contact
__ 0~30V, —
iso. GND | ||@0 - Iso. GND| [|@1
1 RL&| |[@0) . i RL5-| ||@0
= e RS (@0 = v RLE| [0
DI5| || @0 | Dis| || @0
DI4| ||@0 § DI 4| [|@n
Loy DI3| |{@n i o3| ||@1
/1.:; L o2 [|@o 1% T oi2| [l
] D | (|20 1 o] |{@
pio| ({20 Dol |(@1

RJ-45 RJ-45

(Ethernet) (Ethernet)

Figure 4.20: ADAM-6060 Digital Input Wiring
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1® RL 0+ Iso. GND | || @0
1® RL O- RL 5| ||@0D
& © 1®f | rRL 1+ rLs+| [[@r
- I® RL 1- DI5| ||@0
120 Ve, 30 Vi 1® RL 2+ ol 4| {|@n
I® RL 2- DI 3| ||@0
1® RL 3+ Diz2| ||@0
I RL 3- DI 1| ||@0
I® RL 4+ pio| ||@10
I® RL 4-
IO | NA RJ-45
I® (R) +Vs (Ethernet) :|
I® (B) GND

- o

Figure 4.21: ADAM-6060 Relay Output Wiring Assigning
Addresses in ADAM-6060 Modules

Basied on Modbus/TCP standard, the addresses of the 1/O channels in
ADAM-6000 modules are defined by a simple rule. Refer to Appendix
B.2.8 to map the 1/0 address. All digital input channels in ADAM-6060
are allowed to use as 32-bit counters (Each counter is consisted of two
addresses, Low word and High word). Users could configure the specific
DI channels to be counters via Windows Utility. (Refer to Section 5.3)

4.2.5 ADAM-6066
6-ch Digital Input and 6-ch Power Relay Module

ADAM-6066 is a high-density 1/0 module with a 10/100 base-T interface
for seamless Ethernet connectivity. ADAM-6066 offers 6 high voltage
power relay (form A) output and 6 digital input channels. It supports
contact rating as AC 250V@5A, and DC 30V@3A. All of the digital input
channels support input latch function for signal handling. Meanwhile,
these DI channels can be used as 3 KHz counter and frequency input
channels. In addition to the intelligent DI functions, the digital output
channels also support pulse output function. ADAM-6066
Specifications:

« Communication: 10/100 Base-T Ethernet
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+ Supports Protocol: Modbus/TCP,SNMP,TCP/IP, UDP, HTTP, ICMP,
DHCP and ARP

* Supports Peer-to-Peer and GCL (Refer to Section 5.3.5 and Chapter 7)

Digital Input

 Channels: 6

* Dry Contact:

Logic level 0: Close to Ground
Logic level 1: Open

« Wet Contact:

* Su
* Su
* Su

Logic level 0: 0 ~ 3 Vpc

Logic level 1: 10 ~ 30 Vpc
pports 3 kHz counter input (32-bit with overflow flag)
pports 3 kHz frequency input
pports inverted DI status

Relay Output

Vietnam

Channels: 6 (Form A)

Contact rating (Resistive):
AC:250V@5A

DC:30V@3A

Breakdown voltage: 500 Vac (50/60 Hz)
Relay on time: 7 millisecond

Relay off time: 3 millisecond

Total switching time: 10 milliseconds

Insulation Resistance: 1 GO minimum at 500 Vpc

Maximum Switching Rate: 20 operations/minute (at rated load)
Electrical Endurance: 1x10"5 operations

Mechanical endurance

Typical 2 x 10’ operations

(Under no load at operating frequency of 180 operations/minute)
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. Supports pulse output (maximum 3 Hz)

General:

. Built-in Watchdog Timer

. Isolation Protection: 2000 Vpc

. Power Input: Unregulated 10 ~ 30 Vpc

. Power Consumption: 2.5 W @ 24 Vpc
. Power Reversal Protection

. Operating Humidity: 20 ~ 95% RH (non-condensing)

. Storage Humidity: 0 ~ 95% RH (non-condensing)

. Operating Temperature: -20 ~ 70°C (D version: -40 ~ 70°C)

. Storage

Temperature:

-30

80°C)Application Wiring

Wet Contact

——1so. GND
‘ RL5-
= e RS
DI5

% DI4
v DI3
g .}
‘ Dl
DIO

]

RJ-45
(Ethernet)

@
Uil
@
Q@
@
o
@0
il

}

A

i

_0~30V,

|
I
|

80°C (D

Dry Contact

s0. GND

RL5-

RL 5+
‘ DIS
§ Dl 4
b DI3
i DI2

Di1
DIo

RJ-45
{Ethernet)

—

Figure 4.22: ADAM-6066 Digital Input Wiring
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I® RL 0+ Iso. GND | ||@0
WY RL O- RLS-| ||@0
‘@—" O—i®]| | rRL 1+ RL5+| ||@10
: Y] RL 1- DIS| ||@0
250 V., 30 Voo ) RL 2+ DI 4| ||@0
I®| | RL2- DI 3| ||@0
1Dl | rRL 3+ DI 2| || @0
1AM RL 3- D1 | ||@0
I®]| | RL 4+ Dio| ||@1
o RL 4-
o N/A RJ-45
I» (R) +Vs (Ethernet) }
o (B) GND
N /

Figure 4.23: ADAM-6066 Relay Output Wiring

4.2.6 Digital Output Diagnostic Function

When activating the digital output, circuit wire break or short to ground
will result in the failure of digital output. In order to help users to clarify
the situation quickly, ADAM-6050/6051/6052 (D version) are designed
with a digital output diagnostic function that is able to detect and respond
to the digital output as an abnormal situation. The diagnostic status is
grouped as below.

ADAM-6050

Diagnostic Group |DO channel

Group 0 0,1
Group 1 2,3
Group 2 4,5
ADAM-6051

Diagnostic Group |DO channel
Group 0 0,1
ADAM-6052

Diagnostic Group |DO channel

Group 0 0
Group 1 1
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Group 2

Group 3

Group 4

Group 5

O~ WDN

Group 6

Group 7 7
If error occurs to any channel in the group (could be both channels), the
diagnostic status will changes. The possible reasons causing the DO to be
abnormal could be as below.

ADAM-6050/6051
When the digital output is NOT activated
« Digital output circuit wire break (Open load)

« Digital output connection is short to ground
When digital output is activated

* Over current (over 1A)

Note: For the performance of the DO function, the DO should be
operated within the specification per channel (Max): 30 V, 100 mA.

ADAM-6052
When digital output is activated

« Digital output connection is short to ground
« DO over current (over 1A, typical)

The DO diagnostic status can be read by ADAM.Net utility, Modbus
address or ASCII command

1.  Get DO diagnostic status by ADAM.Net utility
The DO diagnostic function is added to the ADAM.Net utility
(\VV2.05.10B08 or higher version). Fig 4.24 shows Group 1 (Ch2,3)
and Group?2 (ch4,5) are abnormal (Group 0 is normal, therefore it
does not show on the utility). In Fig 4.25 the DO status shows “All
normal” when the all channels in the group are connected correctly
(no wire break or short to ground) before DO are activated.
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ADAM-6050 18-ch isolsted digitsl 1O module
Chamnel setting | Modbus |

The Fail Safe Value (FSY) of commnication WDT.

Each DO will switch to its FSY if the module's WDT is enabled and it gets triggered

FSY checked -- Loge High State, FSY unchecked - Logic Low State. Apply FSY I
I~ Commnuication WDT [~ P2PIGCL WDT

Figure 4.24: Abnormal DO Diagnostic Status

ADAM-6051 16-ch isolaed digital LO wicounter module
Channel seting | Modbus |

The Fail Safe Value (FSV) of commnication WDT.
Esch DO will switch to its FSY if the module’s WDT is enabled and it gets triggered.

FSV checked - Logi High State, FSY unchecked - Logic Low Stats. Apply ESY
™ Commavication WDT [~ P2PGCL WDT

Figure 4.25: Normal DO Diagnostic Status

2. Get DO diagnostic status by modbus address value
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Address (4X) |Ch |Description Attribute
40307 All |DO Diagnostic Status (for D version) Read
Value of D0 Diagnostic Status
40307
ADAM-6050 ADAM-6051 ADAM-6052
Bit 1 Group O Group O Group O
Bit 2 Group 1 Group 1
Bit 3 Group 2 Group 2
Bit 4 Group 3
Bit 5 Reserved Group 4
Bit 6 Reserved Group 5
Bit 7 Group 6
Bit 8 Group 7

Example: ADAM-6050: convert the value of modbus address 40307 into
binary value which is equal to xxxxx110. The bit 1,2,3 indicate the DO
diagnostic status of group 0,1,2. Hence, the status of Group 0= 0 (Normal)
, Group 1=1 (Abnormal) and Group2=1(Abnormal)

3. Get DO diagnostic status by ASCII command

Syntax: $017

Response:  !01(Group#n)..... (Group #1) (Group#0)(cr)

Example: Command :$017 ,response :!101110,
The ADAM-6050 has 3 groups of DO diagnostic
status, hence the bits form right to left indicate the
status of Group 0,1,2.
Group 0=0(Normal), Group 1=1(Abnormal),
Group 2=1 (Abnormal).
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Chapter 5 System Configuration Guide

5.1 System Hardware Configuration

As we mentioned in Chapter 3-1, you will need following items to
complete your system hardware configuration.

5.1.1 System Requirements
Host Computer

 Microsoft Windows XP/7

* Atleast 32 MB RAM

» 20 MB of hard disk space available

* VGA color monitor

« 2x or higher speed CD-ROM

» Mouse or other pointing devices

+ 10/100 Mbps or higher Ethernet Card

5.1.2 Communication Interface
» 10/100 Mbps Ethernet hub (at least 2 ports) and two Ethernet cables
with RJ-45 connector

» Crossover Ethernet cable with RJ-45 connector

5.2 Install ADAM.NET Utility Software

Advantech provides the free download ADAM.NET utility software for
ADAM-6000 module operation and configuration. You can find the utility
installation file in the CD with your ADAM module, or link to the web
site: http://www.advantech.com and click into the Download Area under
Service & Support to get the latest version of the ADAM-6000 Series
ADAM.NET Utility. Once you download and setup the utility software,
there will be a shortcut of the utility program on the desktop.
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Note: Before instaling ADAM.NET Utility, you need to install
.NET Framework 2.0 or later.

5.3 ADAM.NET Utility Overview

The ADAM.NET Utility software offers a graphical interface that helps
you configure the ADAM-6000 modules. It is also very convenient to test
and monitor your remote data acquisition and control system. The
following guidelines will give you some brief instructions on how to use
this Utility.

5.3.1 ADAM.NET Utility Operation Window

After you have successfully installed ADAM.NET Utility, there will be
one shortcut icon on the desktop. Double click the shortcut icon that you
should be able to see the operation window as Figure 5.1.

« Advantech Adam/Apax NET Utility (Win32) Version 20505 = |5 v

£l Menu
3 F Tool Bar Status Display Area
2 ) = =
& @ ETEn Tedcoeson
1 Feocate Groop
1 B0 ATEM4500_55106anss ot toaroe [rEDDoE
é Wisekeas Seasac Hetaocks

Adsghr [UETI0
Conuean Moo [
Sk im0 [
Module Tree

Display Arca er

0

[ Aypy

0]
APATSNT ARARANZ ‘

J
ATUM-S00TCF

ADAM-TO0LTCF ‘

€017 ADAM6DIE  ADAM-£02Z
0 ADAM-6051 ADAM-C052

ADANM AFAX

Figure 5.1: ADAM.NET Utility Operation Window

The operation window consists of four areas --- the Menus, the Toolbar,
the Module Tree Display Area and the Status Display Area.

65 Chapter 5



BVlec

o Viatnam__

Menus

The menus at the top of the operation window contain:

File Menu:

LE ANH

§, Advantech Adam/Apax NET Utility (Win32) Version 20505

=y~

file | Took Setup Help

QOpen Favorite Group
Save Faverite Group
Auto-Initial Group

Exit

ADAM/APAX.

Informabon |
Host name: [FE0mR
adapter: [1e0010
Consecton tmeout [F—
Sond timsout: |—
Receive tonsonat: 5 R
Sean inbrval | Com——
Supervisos passwond. ,— vty
Suppon Moduke .
[ARAX-5000 Sosies]

[ADAM-5000 Secies]
ADAM-5000/1CR

[AD&M-6000
<Wized Se
ADAM-60L5

Seces]

[ADAM-5100 Saries]

APAK-3070  APAX-5071 APAZ-5072

ADAM-S000L/TCP

ADAM-6017  ADAM-60I8

ADAM-6024  ADAM-E0S0  ADAM-605
ADAM-6060  ADAM-6066

ADAM-6022
ADAM-6052

ADAM.NET Utility Toorbar Menu - File

1. Open Favorite Group - You can configure your favorite group and
save the configuration into one file. Using this option, you can load

your configuration file for favorite group.

2. Save Favorite Group - You can configure your favorite group and
save the configuration into one file. Using this option, you can save

your favorite group into one configuration file.

3. Auto-Initial Group - If you want to have the same favorite group
configuration when you exit ADAM.NET utility and launch it

again, you need to check this option.
4.  Exit- Exit ADAM.NET Utility.

Tools Menu:
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ADAM.NET Utility Toorbar Menu - Tools

1.  Search Device - Search all the ADAM-6000 and modules you
connected. The operation process will be described in Section 5.3.2.

2. Add Devices to Group - You can add ADAM-6000 modules to your
favorite group by this option. You need to select the device you want
to add in the Module Tree Display area (it will be described below)
first, and then select this option to add.

3. Group Configuration - You can update firmware, configuration file,
and HTML filess of a single module/multiple modules using this
option. The configuration file includes the settings for device
information, general information, P2P & streaming, GCL and
Modbus address XML file. The configuration file can be exported
in the Firmware tab as a .cfg file.

4. Terminal for Command Testing - ADAM-6000 modules support
ASCII command and Modbus/TCP as communication protocol.
You can launch the terminal to communicate with ADAM-6000
module by these two protocol directly. (Refer to Section 6.3 and 6.4
for more information about ASCII and Modbus/TCP command.)

5. Print Screen - You can save current ADAM.NET Utility screen into
an image file by this option.
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Monitor Stream/Event Data - ADAM-6000 modules support Data
Stream function. You can define the Host (such as a PC) by IP.

Then ADAM-6000 modules will periodically send its 1/0 status to
the Host. The IP and period to transfer data is configured in the
Stream tab of Status Display area. The configuration tab will be
introduced in Section 5.3.2.

When you enable GCL function, Data Stream function will
automatically be disabled until you disable GLC function.

Monitor Peer-to-Peer - ADAM-6000 modules with Peer-to-Peer
function can play as Event Trigger function. Refer to Section 5.3.5
for more information. You can choose this option to receive
message from ADAM-6000 module which is enabled Peer-to-Peer
(Event Trigger) function.

Monitor GCL 10 Data Message - ADAM-6000 modules with GCL
function can play as a standalone controller. Users can define logic
rules and run the rules on ADAM-6000 module. User can define the
logic rule to send out message, depending on the logic condition, to
the Host defined by IP. Refer to Chapter 7 for more information
about GCL. You can choose this option to receive 1/0 data message
from ADAM-6000 module which is enabled GCL function.

Setup Menu:
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ADAM.NET Utility Tool bar Menu - Setup

1. Favorite Group - You can configure your favorite group including
add one new device, modify or delete one current device, sort
current devices and diagnose connection to one device.

2. Refresh Serial and Ethernet - ADAM.NET utility will refresh the
serial and LAN network connection situation.

3. Add COM Ports - This option is used to add serial COM ports in
ADAM.NET Utility. You won't need to use this option for
ADAM®6000 modules.

4.  Show TreeView - Check this option to display the Module Tree
Display area.

5.  Allow Calibration - Allow Module to execute calibration.

Help Menu:
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ADAM.NET Utility Toorbar Menu - Help

1.  Check Up-to-Date on the Web - Automatically connect to
Advantech download website.You can download the latest utility

there.

2. About - Choosing this option, you can see version of ADAM.NET
Utility installed on your computer.

Toolbar

There are 7 graphical icons on the toolbar for 7 commonly used options
for menus. Figure 5.2 below shows definition for each graphical icon.

IB E u ﬁ@ y ?% » n*— Print Screen

|

 — Monitor Stream/ Event Data

Figure 5.2: ADAM.NET Utility Toolbar
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ADAM.NET Utility Module Tree Display Area

ADAM.NET Utility is one complete software tool that all ADAM remote
I/0 module and controller can be configured and operated in this utility.
The Module Tree Display is on the left part of the utility operation
window. There are four categories in the Module Tree Display Area:

+ ADAMA4000_5000

All serial 1/0 Modules (ADAM-4000 and ADAM-5000 RS-485 serial
modules) connected to the host PC will be listed in this category.

+ ADAMS5000TCP_6000

All Ethernet 1/0 Modules (ADAM-6000 and ADAM-5000 TCP
modules) connected to the host PC will be listed in this category.

¢ ADAM-4500_5510Series

This is a DOS interface utility for remote controllers such as ADAM4500
and ADAM-5510 series.

* Favorite Group

You can define which devices listed in the three categories above into your
personal favorite group. This will make you easier to find your interested
modules. Right click on the ADAM device item under the Favorite Group
item and you can select New >> Group to create a new group.

After you create your own group, right click on your group and select New
>> Adam device to add ADAM devices into your group. You can also
select Diagnose connection to check the communication.

Note: Remember to choose the correct module in the Module
Type combo box when you add a new ADAM devices.
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Status Display Area

Status Display area, on the right part of utility operation window, is the
main screen for operation. When you select different items in Module
Tree Display, Status Display will change dependently. You can do all
configurations and test in this area.

5.3.2 Search ADAM-6000 Modules

After you have confirmed the hardware wiring between host PC and your
ADAM-6000 module, you can find that module in ADAM.NET Utility.
Launch ADAM.NET Utility. Select the ADAM-6000 item on the Module
Tree Display area. Click the Search Modules button on the Toolbar.
ADAM.NET Utility will then search all ADAM-6000 modules on the
Ethernet network. If your ADAM-6000 modules is used the first time, its
IP will be 10.0.0.1 by default. So you will find it showing on the Others
item under Module Tree.

Note: If network Firewall is enabled on your computer, you may
not be able to connect with your ADAM-6000 module. You
need to add ADAM.NET Utility into lists of Program and
Service of the Exception for Windows Firewall in Windows
Control Panel.

o Advantech AdamyApax NET Utilty (Win32) Version 205 05
[ He Toos Sewp help .

EH "M 7hpna

=4 Efhenat ndormation | ‘

Tiost s (WEDET

Adaper [E010

VConnection tineout 2000 as
e st T
Receive fimeont [Fa0g ms

Sezn bzl "m]n— me

Supervizor peseast I

Support Module |
[APA-5000 Series] |
APAX-5070  APAN-50T1 APAX-5072 ‘

|

[ADAM-5000 Sesies]
ADAM-SOIOOVTCP  ADAM-5000L/TCP
[ADAM-E0D Series]
<Flized Secies

AD, 015  ADAM60I7  ADAM-6018 ADAM-8022
ADAMS0GE  ADAM-G0S0  ADAM-E0S]  ADAM-6052
ADAMEED  ADAM-GOGE

[ADAM-8100 Sariss]

ADAM/APAX
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ADAM.NET Utility - Search Device

You need to change IP of the ADAM-6000 modules the same subnet with
the host PC. Type the correct IP address, Subnet address, and Default
gateway on the Status Display area. After complete setting, click the
Apply Change button. A dialog box appears asking you to type the
password. The default password of ADAM-6000 module is 00000000.

You can change the password later. After you type the correct password,
the ADAM-6000 module is now under IP of your host PC.

When you select the IP address of the ADAM-6000 modules you want use
in Module Tree Display area, there will be 8 tabs appearing in the Status
Display area for you to set up general configuration of that module. Refer
to figure below. Once you have changed any configuration, remember to
click related Apply or Apply Change button.

« Advantech AdsmyApar NET Utibty Wind2) Veran 20505 JEER™

file  Tool Setup Help

Infomaton | Nevsork | St | Adocrnirttion | B ur | Peec 9 PeecErent | Aoowss Contml | Modbos Addess |

Frees Veowo [AT00 801 Lo Bosdle |

Appdy

ADAN ¥ieb Tugo

%g

Skt Hoidse Lewnpaca
6251 ADAN-6Z5] 16ch unlsbsd Ligh] inpot wcd ke

ADAMA-82S L

Information

You can see the Firmware Version on the selected ADAM-6000 module
in this tab. You also can change the Device Name and Device
Description. When you have several ADAM-6000 modules in the same
network, it is helpful to identify your interested ADAM-6000 modules
using specific device name and device description. You can also enable or
disable Locate function to distinguish the selected module from others in
the Ethernet network, by checking Status/Link LED indicator. A QR code
is generated to present the URL of the selected module's web server.
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Single module's configuration can be saved/loaded in the import/export
configuration file under the Firmware page area.The .xml configuration
and information file contains settings of Network, Stream/Event data,
Access Control, and 10 configuration.

Network.
Information  Network ]Stmam ] ﬂdmi)ﬁmtionl Firmware ] Peer to Peer/EventI Access Contnall Modbus Addresl
Network Setting
MAC Address 00-DO-CO-FR-FF-40
|UU DO-C3-FF-FF-A0 Apply
IP Address |}CI 00.1
1P Mode
Subnet Address: |255 9552550
O Static
Default Gateway: |l[l 0010
Hostldle (ot 720 second (s Note: The HostIdle’ will affect TCP connection.
Please make sure the value is applicable.
Application Network Setting
Datastream Target Port (Defavlt:5168): 5168 Apply
P2PAGCL Target/Local Port (Defanlt:1025): 1025 Apply
v Network Diagnostic (DefaultOn) Apply
ADAM.NET Utility Status Display - Network Network
Setting:

Typical network configuration for ADAM module. You can select the
Connection mode as DHCP or Static IP, IP address, Subnet address,
Default gateway and Host Idle (timeout).

Application Network Settings:
You can configure data stream, P2P/GCL port in this area.

When Network Diagnostic is selected, the ADAM module can
periodically actively monitor and diagnose the Ethernet switch. If you
don't use the Ethernet port for communication, please disable this
function.
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Notel:

Note 2:

Stream

When you use web browser to open the web page on
Adam-6000, the JVM (Java Virtual Machine) will use
several TCP connections mentioned above to
download .jar file. Those connections will be released
after the .jar file is downloaded completely.

After changing the GCL/P2P port setting, the module
will reboot automatically, and the connection will be
recovered in 3 seconds.

Information | Netwark | RS-485/WDT Stream | Password | Firmoware | Peer to Peer/Event | Access Control |

Hosts to receive data Data Streaming | Adam-5000/TCP Event Trigger |

v 0. |[ Apply Fending Interval (50ms ~ 10 hous)

1 [5525355355  apgly Hous: p— oo

g 'm Apply Minutes: ’U—_A 0-59)

2 W Apply Second: IU— {0-58)

4. ’m Apply Millisecond: 100 (0-899)

5 [255255355355  apply

6 [255355355255  apply

[ PW Apply i
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ADAM-6000 modules can actively send its data to Hosts periodically. It
is called Data Stream. In this tab, you can define IP address of the Hosts
receiving the data transferred by ADAM-6000 modules, as well as the
period how often ADAM-6000 modules will send data to the Hosts.

Note: Set the period by Data Streaming tab at right. ADAM-5000/TCP
Event Trigger tab is for ADAM-5000.

Administration

In this tab, you can set up password for selected ADAM-6000 module.
You need to type current password in the Old password text box, and the
new password in the New password and Verify password text box.
There will be many configuration and operation action asking user to type
password, so this can help to ensure safety. You can reset and restart the

module in the tab.
hd'nl:r:r:ahﬂn] Network | Sheam  Administration |Fi1mwam I Peer o Peen’Event} Arcass Control | Modbus Address |

Password Setting

Old passwond: ,W Apply change

Naw password: ,W Ml
Verify passwond: AR

Reset to Factoxy Defaults

Apply

Syetemn Restart

Apply

Note: The default password is 00000000
Reset to default factory settings

The system configuration of ADAM-6000 modules will be clear and
restored to factory default when it enabled.

System Restart

Different from “Reset to Factory”, System Restart retains your previous
settings.
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Advantech will continuously release new versions of the firmware to add
to or improve the functionality of ADAM-6000 modules. You can connect
to the Advantech website (http://www.advantech.com) to download the
latest firmware version. There should be four files with different file
extensions: .bin, .html, .xml and .jar. The file with the .bin extension is the
firmware itself. And the two files with .html and .jar extensions are for the
Web Server on the ADAM-6000 module. In this tab, you can upgrade the
downloaded firmware to your ADAM-6000 module. Click the Browse
button to load the three firmware files from your computer. Then click the
Download button to download the firmware to the

ADAM-6000 module. You can also get the configuration file through
ADAM module using file export. Click the Save As button and choose
the route of the file. Then click the Upload button to get the configuration
file.

Remote Monitoring and Control with Smart Phone/Pad

Previously, due to different communication modes and data formats, it
wasn’t easy to implement automation control and monitor in an IT-based
infrastructure. Users need to build up a data converter to transform 1/O
data stream from SCADA system to IT database/management system.

The ADAM-6000 series modules integrate the latest Web language
(HTML 5) and Web-based software style (REST) with basic
authentication for users to remotely acquire 1/0 data in any Web service
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of smart device without routing from SCADA system, for example, user
can use Web browser of smart phone to remotely access 1/0 module via
HTTP.

Group Configuration

| Elle Tools Setup Help

o = ”"‘ L] Group Configuration Butfon
o] el
Sther laformston |
4% Group Configuration -— o=
I‘ Fanrvare @ Configumtion ( HTML Fie ]
Select WO module Source
[ KDAV-5051 - Bl
Modul Onlins
St Model MAC Address Device Name 1P Addrsss Password Apply Config. [P
i Refresh
| ——
Apply } Ext ]
—
I’ | [ADAM-6100 Sexies] - [
ADAN/APAX

In certain application scenarios, it’s necessary to set multiple modules
with the same settings because these modules are doing the same tasks on
different sites. Users have to set configurations of module one after
another before on-site deployment. After the modules are installed and the
system is running, it will still require repetitive effort to carry out firmware
updates.

Setting Step:
1. Select Firmware or Configuration
2. Select /0 module

3. Click Browse button to import the firmware or configuration file
from your computer.

4.  Choose which module you're going to change its setting and enter
the password.

5. Click the Apply button to activate it, and then you will see the
operating progress on the Status area.
Note! The default password is 00000000
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Note! Do not remove the power of your module when group configuration
function is processing. Otherwise, the module system will probably crash.

ADAM-6000 series modules are equipped with a group configuration
capability to reduce repetition and quickly finish multiple module setups,
including firmware upgrades, configuration and HTML 5 files, at one
time. You can choose “Ethernet” on the Module tree. Then click the
Group Configuration button on the toolbar. You will see a pop out
window. You can browse the file and update all the connected ADAM-
6000 modules at the same time. Users can start the implementation of
modules faster as the time for configuration is tremendously reduced.

.‘

Peer-to-Peer /Event

You can enable and configure Peer-to-Peer (Event) function in this tab.
For more detail about Peer-to-Peer (Event) function, refer to section 5.3.5.
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Access Control

You can decide which computers or devices have the ability to control this
ADAM-6000 module in this tab. Select the IP Address or MAC
Address radio button to decide the identified method, and then click the
Apply button. In the Security IP/MAC Setting area, you can direct type
the IP or MAC address of the authorized computers or devices. Remember
to click the Enable/Disable check box, meaning that IP or MAC address
is selected. Take Figure 5.3 as example, only the computer (or device)
with IP Address 172.18.3.52 or 172.18.3.116 can have the authority to
control this ADAM-6000 module. If there is no check box selected, it
means there is no security limitation that any computer or device can
control the ADAM-6000 modules. After completing typing all IP or MAC
address, click Apply or Apply all button.

Information | Network | Stream | Administration | Firmware | Peer to Peex/Event Access Control IModbus Address |
Controlled By

@ 1P sddress  MAC sddress Refmsh | dmaly |
Security PMAC Setting
Enable/Disable
vo [@ [T [ [T sy | v
i [T [ [T [ oy |
e[ 25 ] 2= ] 255 [ f 25 | oy |

Figure 5.3: Access Control Setting
User-defined Modbus Address

In order to provide user with more flexible and scalable in deploying
ADAM module, ADAM-6000 modules remove the limitation of Modbus
address setting and make it configurable as user's actual need. Basically,
there're two kinds of Modbus address section (0X and 4X) for you to
configure each function item. For example, the below screenshot is
Modbus address setting page of ADAM-6017.
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Coils Status (0X ) : Holding Registers (4X ) :

Ttem Length | Base Ttem Length |Base 4
Reset historical max A1 valve 08 0101 AT average 01 0009
Reset historical max Al average 01 0109 Historical max Al value 08 0011
Reset historical min AT value 03 0111 Historical max Al average 01 0019
Reset historical min Al average 01 0119 Historical min Al value 08 0021
Bumout flag 03 0121 Historical min Al average 01 0029
High sl fag | ot A1 flost velue 6 oot
High alarm flag of average 01 0139 AT float average 02 0047

Low alarm flag. 08 0141 Historical max Al float value 16 0051° =
Low alarm flag of average 01 0149 Historical max Al float average (02 ‘UUG’?
Clear GCL counter 03 0161 Historical min Al float value 16 0071
Historical min A1 float average 02 0087

J [0

Refresh Lpply

Figure 5.4: Modbus address setting

5.3.3 I/0 Module Configuration

After you have completed all general configuration of ADAM-6000
module described in previous section, then you need to configure setting
for input and output channel such as channel range, calibration and alarm.
At the same time, you can see input channel value and set value of output
channel in the Status Display area of utility. In the Module Tree Display
area, click the item showing IP of the ADAM-6000 modules you want to
use. There will be two items appearing below the IP: All Channel
Configuration and GCL Configuration item. Refer to Figure 5.4 below.
(The related feature of GCL item will be described in Chapter 7)

Click the cross icon besides the All Channel Configuration item, one
dialog window will appear to ask you typing password. After you enter
the correct password, Individual Channel Configuration items will
appear below the All Channel Configuration item.
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DI-1
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DI-4
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DI-6
DI-7
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DI-9
DI-10
DI-11
DO-0
DO-1
Cnt-0
ﬁ Cnt-1 | GCL
. e 6051 GCL Configuration
@) Others
3 Favorite Group
- B3 ADAM4500_55108eries
4 comMt
= ¢ Wireless Sensor Networks

4 comMt

| Configuration

Figure 5.5: Channel & GCL Configuration
If you click the All Channel Configuration item, you can read analog
input value or configure setting for all channels on the Status Display
area. If you click the Individual Channel Configuration item, you can
read Al values or configure setting for the specific channel you choose.
Below, we will describe the All Channel Configuration and Individual
Channel Configuration in more detail for ADAM-6000 /0 modules.

* Analog Input Module (ADAM-6015, ADAM-6017 and ADAM-6018)

All Channel Configuration

For these ADAM-6000 modules, when you click the All Channel
Configuration item in the Module Tree Display area, there will be four
parts on the Status Display area. In the top left-hand corner is the
Channels Range Configuration area. You can set different range for
each channel. In the Channels Range Configuration area, select the
channel number in the Channel index combo box, and then select the
range in the Input range combo box. After selecting appropriate range,
click the Apply button. Refer to Figure 5.5 below.
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ADAM-6017 (MODBUS) Locst:  Enable
o\, Al |

[~ Hide Setting Panel

~ Input Rangs - ~Integration Time ——— —Calibration ——
Chawel: i =] Lﬂyl Auo > Apply | Anb ”
Raage: - oy '
Velve : | Up Scale - Apply I ‘
Chaniel Information
Channel setting IAve:‘age setting | Modbus (Present) | Modbus (Max) | Modbus (Min) |
| ) Engble | Chennel | Valoe | Description
Vo 0.000 ¥ Enable : +- 10V DOL
¥ 2 000 ¥ Ensble - +- 10Y
F 3 0.000 ¥ Enable : +- 10 Y
F o -0.0001 ¥ Enable : +-5V
F 5 0.000 ¥ Enable : /- 107
¥ s 000 ¥ Enable -+ 10V
Vo7 nom v Enable -+ 10¥
[ Selectall Reset Apply Trend Log

Figure 5.6: Channels Range Configuration Area
In order to remove the noise from the power supply, these analog input
modules feature built-in filter. Two filters with different frequencies are
provided to remove noise generated from different power supplies. The
Integration Time Configuration area is under the Channels Range
Configuration area. Refer to Figure 5.6 below. In the Integration Time
Configuration area, you can select suitable filter in the Integration time
combo box. After selecting appropriate filter, click the Apply button.
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ADAM-6015 (MODBUS)
— Calibration
Channel index: 0 = Apply o o
Input range: |Pt100(385) -50~150 ~|
Integration time:  [60H; v Apply

Channel setting IAverage sem'ngl Modbus (Cuoxrent) I Modbus (Max) I Modbus (Min) I
Analog

v Ch-0 Bum out v Ch-4 Bum out
v Ch1 Bum out ¥ Ch-5 |Bumout
v Ch-2 Bum out v Ch6 Bum out

¥ Ch-3  |Bumout
Trend Log Apply

Figure 5.7: Integration Time Configuration Area

Note: Enable the calibration function before calibrating.

-
.\, Advantech Adam/Apax NET Utility (Win32) Version 2.05.05

File Tools | Setup [ Help
‘;«' E‘ @ m: Fave Group »
W Refresh Serial and Ethernet T
4@} Ethemnet Add COM Ports fion.
@ Others E’ Show TreeView hame:
~ &Y Favorite G: Allow Calibration ;
Bl ADAMAS00 o romenes E:
Mlivalamn Camame Makimvlen l

For ADAM-6015, ADAM-6018, ADAM-6024 modules, you can
perform calibration with the following steps:

1.  In the top right-hand corner of the Status Display area is the
Calibration area. You can choose the Zero button to do zero
calibration.

2. After you click the button, a pop-up dialog window will remind you
to connect a signal with minimum value of full scale range (for
example, 0 Volt) to the calibrated channel.
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3. After you complete the hardware wiring, click the Apply button to
start the calibration action.
Similarly, you can choose the Span button to do span calibration.

1.  For span calibration, you need to connect a signal with maximum
value of full scale range (for example, 10 Volt) to the calibrated

channel.
ADAM-6015 (MODBUS)
Calibrstion
Channel mdex: il o Apply o —
Inpout range: |P1100(385) -50~150 1 =
Iniegraton me:  [50H; LJ Apply

Channel setting | Average setting | Modbus (Current) | Modbus (Max) | Modbus (in) |
Analog

W Ch0  [Bumout W Ch4 [Bumont
W Ch-l Burm out W Ch-5 Bun ot
¥ Ch-2 |Bumout W Chf B out

W Ch-3 Burn out
Trend Log Apply

2. Itis the same that when you complete the wiring, click the Apply
button to start the calibration action. For ADAM-6017 module, it
can execute auto calibration and manual calibration is not needed.
At the bottom of the Status Display area, you can see five tabs to
see analog input value of all channels:

1.  Channel Setting

You can see the current value of analog input on this tab. (For
ADAMG6017 and ADAM-6018 modules, the value of digital input channel
is also displayed on this tab.) Simply choose the check box of the channels
you want to monitor and click the Apply button.
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Channel Information
Channel setting ‘ Average setting | Modbus (Present) | Modbus (Max) | Modbus (Min) |
Enable | Channel | Value Descption DOO
i | Disable : +-1¥
[ 0.000 ¥ Enable : +- 10V DO 1
Vv 2 0.000 ¥ Enable : +/- 10V
v >3 0000V Enable : +/- 10V
V4 -0.0001 ¥ Enable : +- 5V
V|5 0000V Enable : +/- 10V
v vﬁ 0.000 ¥ Enable : +/- 10V
v 7 0.000 ¥ Enable : +/- 10V
I~ Select A1 Reset Apply Trend Log

Besides, you can see the graphical historical trend by clicking the Trend
Log button. Refer to Figure 5.8 below. Simply choose the check box of
the channels you want to log in the Channel Setting area at right side, and
then click the Apply button. After that, click the Start button and the data
log will start. You can see the real-time historical trend. If you click the
Stop button, then you can click the Save to file to save the trend data into
your computer.

e 1 S|
Changel sottng
Va0
iv ¢hl

Iv ch2

diog for ADAM-E017

e

CResidval Copecity ts © 13384 Mb(free) / 20479 9 Mb(totsl)
Curcent fils Jengths: 0 Bytes Stut Apply

[ Save dam

Swenfle | |

Figure 5.8: Analog Input Trend Log
With the wire burn-out detection function of ADAM-6015 and
ADAM-6018, if there is no sensor connected to the input channel of
ADAM-6015 or ADAM-6018 module, you can see “Burn out” characters
showing in the text box of related channel.
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2. Average Setting

ADAM-6015, ADAM-6017 and ADAM-6018 modules feature averaging
calculation function by its built-in processor. You can simply click the
check boxes representing the channels in the Averaging channel setting
area to decide which channels are used for averaging. For example, by
Figure 5.8 below, five channels (channel 0, 1, 2, 3, and 4) are used for
averaging. So you can see the average value of those five channels
displayed by the Average text box.

Channel Information
Channel setting | Average setting | Modbus (Present) | Modbus (Maod) | Modbus (Min) |
Enable | Channel | Range Status Average
3 = 1Y Disable [

~o - 10Y Enable
r 2 #10Y  |Enable I SelectAll  Rest | Apply
03 10V |Enable
r s e |Enable
s 4107 Enable
- s 4107 Enable
7 4107 Enable

Figure 5.9: Analog Input Average Setting
3. Modbus (Present)
You can see current analog input value in decimal, hexadecimal, and

engineer unit for all related Modbus address.
Channel Information

Channel setting | Aversge setting | Modbus (Present) || Modbus (Max) | Modbus (Min) |

Address | Type | Channel | Valve[Dec] | Value[Hex] | Velue[Eng] Description
» AI 0 kkk kK | Hobkk Disable : +41 ¥

40002 AT 1 32768 8000 0000 ¥ Enable : +/- 10V
40003 AT 2 32768 8000 0000 ¥ Enable : +/- 10V
40004 AT 3 32768 8000 |0.000 ¥ Enable : +/- 10V
40005 Al 4 32767 7TFFF |-0.0001 ¥ Enable : +4- 5V
40006 AT 5 32768 8000 |0.000¥ Enable : +- 10V
40007 AT 6 132768 8000 |0.000¥ Enable : +- 10V
40008 AT 7 132768 8000 0000 ¥ Enable : +- 10V
40009 AT AVG Bt K el Average disabled

4.  Modbus (Max)
ADAM-6015, ADAM-6017 and ADAM-6018 modules feature historical
maximum value recording. You can see historical maximum analog input
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value in decimal, hexadecimal, and engineer unit for all related Modbus
address. To re-initialize the recording, click the buttons representing the

channels you want to reset.

~Channel Infc
Chasnel setting | Average setting | Modbus @Presnt) | Modbus M) | Modbus (i) |
| Address | Type | Channel | Value[Dec] | Valve[Hex] | Value[Eng] | Description Reset
» Al 0 HARKK Hhokkk kKKK Disable : +~ 1V Ch-0
oz a1 32769 (3001 0000V |Enable:+- 10V Chl
w013 (AL 2 32769 800t 0000¥  |Enable:+-10Y ch2
w014 (AL |3 32769 800t 0000V [Emable:+-10Y Ch3
0015 (AL |4 e |sont 00002V |Enable -5 Chd
a0t6 (AL |5 69 (800t 0000V [Emsble:+-107 Chs
0017 (AL |6 32768 8000 (0000V  |Emsble:+- 10V Ché
w018 AL 7 32770 (8002 0001V |Emable:+t 10V ch7
40019 AL [AVG  [meeex [eee oo Average disabled AVG

5. Modbus (Min)

ADAM-6015, ADAM-6017 and ADAM-6018 modules feature historical
minimum value recording. You can see historical minimum analog input
value in decimal, hexadecimal, and engineer unit for all related Modbus
address. If you want to re-initialize the recording, click the buttons
representing the channels you want to reset.

—Channel I
Channel setting | Average setting | Modbus (Present) | Modbus (Max¢) | Modbus (Min)
| Address | Type | Channel | Valve[Dec] | Valve[Hex] | Valve[Eng] | Description Reset
AL 0 KRR HAKKK HRAKK Disable : +- 1V Ch-0
— 40022 |AI 1 32767 TFFF 0.000¥ Enable : +/- 10 ¥ Ch-1
40023 (AT (2 32767 TFFF 0.000¥ [Emble H-10V Ch-2
40024 AT |3 32767 TFFF 0000V lEmble H-10V Ch-3
40025 (AT |4 32766 TFFE -0.0002 ¥ lEmble H-5V Ch-4
40026 AL |5 32767 TFFF 0.000¥ lEnable H-10V Ch-5
40027 (AL |6 32767 TFFF 0.000v IEmble H-10V Ch-6
40028 AL (7 32767 TFFF 0000 v lEmble H-10V Ch-7
40029 Al AYG Hbolok btk ok Average disabled AYG
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Individual Channel Configuration

You can see analog input value and configure setting for each channel.
Simply click one of the Individual Channel Configuration items for the
interested channel. (The average channel you set in the Averaging setting
will also be displayed here) At the upper part of the Status Display area,
you can see the current analog input value and defined range of that
channel by the Input value and Input range text box. Refer to the picture

below.
ADAM-6017 Channel[0] elarm setting

Input valve: Input range:
{0 587 mV f+/— 500 m¥
High alarm || Low alarm |

Alarm mode: [Momentary ¥ Apply mode
Momentary. | Apply limit
Alarm status: Clear Jatch

DO mappimng:

Alarm limit

Channel: 0 v Apply

Figure 5.10: Analog Input Alarm Mode Configuration

ADAM-6015, 6017 and 6018 modules all feature built-in alarm function.
At the lower part of the Status Display area, there are two tabs to
configure the high alarm and low alarm for the selected channel: High
alarm and Low alarm. When the analog input value is higher than the
high alarm value, or lower than the low alarm value, the alarm condition
occurs. Then the alarm status will be activated to logic high. For
ADAM®6015 module, ADAM.NET Utility can detect the alarm status and
show it by the Alarm status LED display. For ADAM-6017 and ADAM-
6018 module, when the alarm condition occurs, the Alarm status LED
display will be lit. Besides, the specified digital output channel will
generate logic high value if you build the mapping relationship between
alarm and DO channel in the DO mapping area. You can set the DO
channel by Channel combo box in the DO mapping area. After choosing
the interested channel, click the Apply button.
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There are three alarm modes. You can select the alarm mode by the Alarm
mode combo box for the low alarm and high alarm respectively.

1. Disable: Alarm is disabled. So even when the alarm condition
occurs, nothing will happen.

2. Latch: Once the alarm condition occurs, the alarm status will be
activated to logic high level and will keep the value until the alarm
is clear manually. Before the value is clear, the Alarm status LED
will continuously be lit. For ADAM-6017 and ADAM-6018
module, the specific output channel (chosen in the DO mapping
area) will continuously generate logic high value. You can clear the
alarm by click the Clear latch button.

3. Momentary: The alarm status will dynamically change depends on
if the alarm condition occurs. If the alarm condition occurs, the
alarm status will be logic high. If the alarm condition disappears,
the alarm status will be logic low. So not only the Alarm status
LED in the utility but also the specific digital output channel value
will change depend on the alarm condition.

After you choose the alarm mode for high alarm or low alarm, click the
Apply mode button. Then you can define the high alarm value or low
alarm value by entering the value in Alarm limit text box. After you enter
the alarm value, click the Apply limit button. Once you have configured
the alarm mode and alarm value, you can leverage ADAM-6000 analog
input alarm function.

* Universal Input and Output Module (ADAM-6024)
All Channel Configuration

ADAM-6024 module features analog input, analog output, digital input
and digital output. Click the All Channel Configuration item. In the
Status Display area, there will be two tabs: Input and Output. On the
Input tab, there are still four parts on the Status Display area, which is
the same as ADAM-6015, ADAM-6017 and ADAM-6018 module. All
the configurations in the Channels Range Configuration, Integration
Time Configuration and Calibration areas are just the same as the
configuration of ADAM-6015, ADAM-6017 and ADAM-6018 module.
Refer to Figure 5.10 below.
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ADAM-6015 (MODBUR) Locate Enable

ADAM-6015

™ Hide Setting Panel

Input Range Integration Time

Channel : |41 ~] S50Hz ¥ Apply
Range : [Ni(518) 0~100 C -

Channel Information
Channel setting | Average setting | Modbus (Present) | Modbus (Max) | Modbus (Min) |

Enable | Channel | Value Description
» | @ 0 OpenCivuit Gumout Ensble: NiG18) 0410
v ‘1 Open Circuit (Burnout) Enable : Ni{518) 0~100 C |
vV |2 Open Circuit (Bumout) | Enable : Ni(518) 0~100 C |
v ‘3 Open Cireit (Bumout) ‘Emab]e : Ni(518) 0~100 C |
V|4 Open Circuit (Bumout) Enable : Ni(518) 0~100 C |
M |5 Open Circuit (Bumout)  Enable : Ni(518) 0~100 € |
¥ 6 Open Circuit (Bumnout) Enable : Ni(518) 0~100 € |
|~ Select ALl Resst Apply Trend Log

Figure 5.11: ADAM-6015 Channel Configuration

However, at the bottom of the Status Display area, there are only two tabs
to see analog input value of all channels: (This is because ADAM6024
doesn’t feature averaging, maximum and minimum calculation function).

1.  Channel Setting

You can see the current value of analog input on this tab. Choose the check
box of the analog input channels you want to monitor and click the Apply
button. If the analog input value is out of the input range, you will see
“Over(L)” in the analog input value text box. At the right side, you can
see current digital input value by DI 0 and DI 1 LED display.

You also can see the graphical historical trend of analog input channel by
clicking the Trend Log button. All the operations for trend logging is the
same as ADAM-6015, ADAM-6017 and ADAM-6018 module.

2. Modbus
You can see current analog input value in decimal and hexadecimal for all
related Modbus address.
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On Output tab, you can write value to analog and digital output channel,
as well as configure all related setting. There are also two tabs on the
Output tab: Channel setting and Modbus (Present). Refer to Figure 5.12

below.

ADAM 64 BIODEITE) loe e |
wnt fedo|

I Kl Sating Punel

ity Bt
Chml. 5

Chussel|pgomton

Tewmgmn |
e |

Channel wting Modbus Breseat) |

Chasmel setting | Modbus (resen) |

Chanre] Vilue Dewrpion

O - 0ot oot (Cuent ok 4-20

1 0002 ¥ 410
2 10354 ¥ 05V
3 0.000 ¥ 0-10%

Addrvss | Type |Ch | Value(Dee) | Voloe (Hex] Volue[Eag) Range
40001 40 0 0 0000 4000 d-Mmh 4000

107

40003 A0 2 B4 0350 10354 05y 00000
40004 A0 3 0 0000 0000 0-10¥ 0000

Dissble

Disable
Dizsble

Startup Yalve | Safety Volue | Slew Rate
Inunedsate changs

e —
Immadist change

Figure 5.12: ADAM-6024 Output Tab
5.3.4 Universal Digital Input and Output Module

(ADAM-6050)
All Channel Configuration

When you click the All Channel Configuration item in the Module Tree

Display area, there will be two tabs: Channel Setting and Modbus.
Take ADAM-6050 as example. Refer to Figure 5.13 below:
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ADAM-6050 18-ch isolated digital /O module

Channel setting] \

Location | Type | Valve | Description [ Mode [
00001 Bit 1 DIO DI
00002 Bit 1 DIl DI
00003 Bit 1 DI2 DI
00004 Bit 1 DI3 DI
00005 Bit 1 DI 4 DI
00006 Bit 1 DI5 DI
00007 Bit 1 DI6 DI
00008 Bit 1 DI7 DI
00003 Bit 1 DIg DI
00010 Bit 1 DIg DI
00011 Bit 1 DI 10 DI
00012 Bit 1 DI 11 DI
00017 Bit i} Doo DO
00018 Bit 1} DO1 DO
00019 Bit 1] D02 DO
00020 Bit 1} DO2 DO
00021 Bit 1] DO4 DO
00022 Bit (1) DOS Do

Figure 5.13: ADAM-6050 Channel Setting

1. Channel Setting

You can see value of all digital input channels by related LED display in
this tab. Besides, you also can control values of all digital output channels
by related button. The LED next to the button will display current value
of that digital output channel.

When the communication between host PC and ADAM-6000 digital
modules is broken, the digital output channel can generate a predefined
value (this value is called fail safe value).
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The Fail Safe Value (FSV) of communication WDT

ADAM-6050 18-ch isolated digital [0 module

Channel setting | Modbus |

| oz | EXn D02 [ RSY
| o3 | B D03 [ RSV
BN | oo | D04 [ RV
| o | ET D0S [ RV

The Fail Safe Valve (FSV) of commnication WDT.
Each DO will switch to its FSY if the module’s WDT is enabled and it gets triggered.

FSY checked -- Logic High State, FSV unchecked -- Logic Low State. Apply FSY

|r‘ Commnuication WDT [~ P2PAGCL WDT I

If FSV checkbox is enabled, it presents the module will set the output
channel to logic high when WDT timeout. There are two application as
below. After all, click the Apply FSV button to take it effect. a.
Communication WDT

When the module hasn't received any TCP network packet from client too
long, such as SCADA or Web browser. That means if the waiting time is
greater than host idle time, the module will automatically set the safety
value to output.

b. P2P/GCL WDT

When the module hasn't received P2P/GCL network packets too long, that
means the waiting time is greater than idle time you entered, the module
will automatically send the safety value to host PC if you've enabled this
function.
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ADAM-6050 18-ch isolated digital /O module

Cha!mdsetting

Location | Type | Value | Description | Mode
00001 Bit 1 DIO DI
00002 Bit 1 DIl DI
00003 Bit 1 DIZ DI
00004 Bit 1 DI3 DI
00005 Bit 1 DI 4 DI
00006 Bit 1 DI DI
00007 Bit 1 DI6 DI
00008 Bit 1 DI7 DI
00009 Bit 1 DIg DI
00010 Bit 1 DIg DI
00011 Bit 1 DI 10 DI
00012 Bit 1 DI 11 DI
00017 Bit 0 Do0 DO
00018 Bit 0 DO1 DO
00019 Bit 1] D02 DO
00020 Bit 0 D03 DO
00021 Bit 1] DO 4 DO
00022 Bit 0 DOS Do

Figure 5.14: Fail Safe Value Configuration

2. Modbus
You can see current digital input or digital output values for all related
Modbus address.
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Individual Channel Configuration

You can see digital input value and configure setting for each digital input
channel. It is the same that you can control the digital output value and
configure setting for each digital output channel. Simply click the channel
interested in the Individual Channel Configuration items.

If you choose a digital input channel, the Status Display area should look
similar to Figure 5.14 below.
ADAM-6051 DI[0] setting:

DI mode: |DI ~| Apply to all | Apply mode

Setting: [~ Invert signal Apply to all l Apply this |

[~ Enable digital filter

Minimum low signal width 1 0.1 ms
{1~65535)

Minimum high signal width 1 =1 01ms
{1 ~65535)

DI statvs:

Figure 5.15: Individual Channel Configuration: DI

You can choose different mode for that digital input channel by choosing
the DI mode combo box at top of Status Display area. (You should
choose the appropriate mode depending on the hardware specification.)
After you have chosen the mode, click the Apply mode button. There are
a total of five possible DI modes you can choose:

1. DI

Figure 5.14 is the image when you choose DI mode. At the bottom of the
Status Display area, you can see the digital input value by DI status LED
display. If the digital module you are using supports Invert DI Status
function, there will be Invert signal check box in the Setting area. You
can click the check box to enable or disable that function. Remember to
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click the Apply all button for all channels or Apply this button for this
specific channel to complete the configuration. When you enable the
Invert DI Status function, the ADAM-6000 digital module will
automatically inverse the digital input value. For example, if the real
external signal value is logic level low, then the DI status LED display
will be lit.

All ADAM-6000 digital modules support digital filter, so you can enable
or disable the filter by click the Enable digital filter check box. If you
enable the filter, you can define the minimum acceptable signal width by
the Minimum low signal width and Minimum high signal width text
box. (Unit: ms) The high frequency noise will be removed by this filter.
Remember to click the Apply all button for all channels or Apply this
button for this specific channel to complete the configuration.

2. Counter
ADAM-6051 DI[0] setting:

DI mode: | Counter Rd Apply toall | Apply mode

Setting; [ Invert signsl Apply to all ‘ Apply this ’

[ Keep last value when power off
[~ Enable digital filter

i Jow signal width [ =] O1ms

{1~65535)
Minimum high signal width 1 0.1 ms
{1~65535)
Counter value: ID times Stop | Clear ’

When you choose Counter mode, one counter will count the pulse number
of the digital signal from the selected channel, and then record the count
number in the register. The image of the Status Display area looks similar
as that of DI mode. At the bottom of the Status Display area, current count
value of the selected channel is displayed by the Counter value text box.
You can start or stop the counter to count by clicking the Star/Stop button
next to the Counter value text box. You also can reset the counter (the
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value in the register will be initialized to zero) by clicking the Clear
button.

Like the DI mode, you can enable/disable the Invert DI Status function
and digital filter in the Setting area. The operation is the same. There is
one extra setting that you can define if the counter should keep the last
value when ADAM-6000 digital module powers off. If you enable this
function, when the digital module powers off, the last value of counter
will be kept in the register. As the module powers on, the counter will
continuously count from that value. Without this function, when the
module powers off, the counter will reset and the count value in the
register will be zero. You can enable or disable this function by clicking
the Keep last value when power off check box. Remember to click the
Apply all button for all channels or Apply this button for this specific
channel to complete the configuration.

3. Low to High Latch
ADAM-6051 DI[0] setting:

DI mode: Low 1o high latch - Apply to all I Apply mode
Setting: [~ Invert signal Apply to all ‘ Apply this ‘

Latch status: Clear latch

When you choose Low to High Latch mode, once the digital input channel
detects logic level changes from low to high, the logic status will be keep
as logic high. The logic status will remain the logic high, until you clear
latch manually. Then the logic status will back to logic low. The logic
status can be seen by the Latch status LED display at the bottom of the
Status Display area. You can clear latch by clicking the Clear latch
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button. It is the same as DI mode that you can enable or disable the Invert
DI Status function in the Setting area. Remember to click the Apply all
button for all channels or Apply this button for this specific channel to
complete the configuration.

4. High to Low Latch
ADAM-6051 DI[0] sstting:

DI mode: {Hightolow lath | Apply to all Apply mode

Setting: [~ Invert signal Apply to all ‘ Apply this |

Latch statos: Clear latch

When you choose High to Low Latch mode, once the digital input channel
detects logic level changes from high to low, the logic status will be keep
as logic high. The logic status will remain the logic high, until you clear
latch manually. Then the logic status will back to logic low. The logic
status can be seen by the Latch status LED display at the bottom of the
Status Display area. You can clear latch by clicking the Clear latch
button. It is the same as DI mode that you can enable or disable the Invert
DI Status function in the Setting area. Remember to click the Apply all
button for all channels or Apply this button for this specific channel to
complete the configuration.

5. Frequency
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ADAM-6051 DI[0] setting:

DI mode: | Frequency | Apply to all I Apply mode

Frequency value: 0.00 Hz Hz

When you choose Frequency mode, ADAM-6000 digital module will
calculate the frequency value of the digital input signal from the selected
channel. The frequency value will be displayed by the Frequency value
text box at the bottom of the Status Display area.

If you choose a digital output channel in the Individual Channel
Configuration items, the Status Display area should look similar to
Figure 5.15 below.

ADAM-6050 DO[D] setting:

DO mode: DO - Apply to all | Apply mode |

DO

Pulse output

Low to high delay
High to low dela;

DO statos: @ DO
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You can choose different mode for that digital output channel by choosing
the DO mode combo box at top of Status Display area. (You should
choose the appropriate mode depending on the hardware specification.)
After you have chosen the mode, click the Apply mode button. There are
totally four possible DO modes you can choose:

1. DO

Figure 5.15 is the image when you choose DO mode. You can control the
digital output value of the selected channel by the DO button. The current
digital output value will be shown by the DO status LED display.

2. Pulse Output

ADAM-6050 DO[0] setting:

DO mode: Pulse output - Apply to all Apply mode

Setting: Apply change
Low signal width }g 0.1 ms Apply to all
High signal width 0 0.1 ms
Output frequency Hz
Duty cycle "— %

Pulse output: [ Contiwe  ( Foedtotl 100 Start Stop

The pulse output is the same as PWR. After you choose the Pulse output
mode, the selected digital output channel can generate continuous pulse
train or finite pulses. You can define the pulse width by entering into the
Low signal width and High signal width text box in the Setting area.
(Unit: 0.1 ms) The frequency and duty cycle of the pulse output signal will
be calculated automatically and displayed by the Output frequency and
Duty cycle text box. After you complete the setting, click the Apply
change button. Then you can choose to generate continuous pulse train or
finite pulses by selecting the Continuous (for pulse train) or the Fixed
total (for finite pulses) radio button. The text box at the right hand of the
Fixed total button is used to define how many pulses you want to
generate. After select the pulse output mode, click the Start or Stop button
to generate or stop the pulse output.

3. Low to High Delay
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ADAM-6050 DO[0] setting:

DO mode: Low to high delay - Apply toall | Apply mode

Setting: Delay time 0 0.1 ms Apply change
Apply to all

DO status: ‘ DO

When you choose Low to High delay mode, it is almost the same as
choosing the DO mode. The only difference is that there will be certain
time delay when the output value changes from logic low to logic high.
Refer to Figure 5.16 below for its process. You can define the delay time
by entering its value into the Delay time text box in the Setting area. After
you complete the setting, click the Apply button. Then you can control
the digital output value by the DO button and see its current value by the
DO status LED display at the bottom of the Status Display area.

Delay Time
— |

At the moment that you write logic high
to the digital output channel :

At the moment that you write logic low
to the digital output channel

Figure 5.16: Low to High Delay Output Mode
4. High to Low Delay
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ADAM-6050 DO[0] setting:

DO mode: High to low delay v Apply to all | Apply mode |

Setting: Delay time 0 0.1 ms Apply change
Apply to all

DO status: DO

When you choose High to Low delay mode, it is almost the same as
choosing the DO mode. The only difference is that there will be certain
time delay when the output value changes from logic high to logic low.
Refer to Figure 5.17 below for its process. You can define the delay time
by entering its value into the Delay time text box in the Setting area. After
you complete the setting, click the Apply button. Then you can control
the digital output value by the DO button and see its current value by the
DO status LED display at the bottom of the Status Display area.

Delay Time
—_—

[ 1 I

i i i

I I '

i i i

i ] ]

i i I
.

I
1
]
I
1
1

At the moment that you write logic
high to the digital output channel

At the moment that you write logic low
to the digital output channel

Figure 5.17: Low to High Delay Output Mode

5.3.5 Peer-to-Peer Function
» What is Peer-to-Peer?

When you want to send a signal from one module to another module,

Peer-to-Peer is a perfect solution. With Peer-to-Peer function enabled,
ADAM-6000 modules can actively update its input value to other devices
such as PC or another ADAM-6000 module. One typical application is
using a pair of ADAM-6000 modules. The value of input channel on one
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module will be automatically updated to output channel on another
module. The data will be transferred automatically as long as the
connection between the two ADAM-6000 modules is already built. No
controller is needed to take care of the communication. ADAM-6000
modules feature two types of Peer-to-Peer function:

Note: Please use Ethernet Switch between a pair of Peer-
toPeer modules. Do not use an Ethernet hub. This can
prevent data packet collision.

Note: ADAM-6000 modules support 2 features: Peer-to-Peer
(Event) and GCL (GCL will be introduced in Chapter 7). You
cannot enable these two features at the same time. So if you
has enabled GCL function before, and want to use Peer-to-
Peer (Event) function now, you need to disable GCL function
first. (See Section 7.2 for how to disable GCL)

Note: To utilize Peer-to-Peer function, you need to upgrade
firmware version of your ADAM-6000 module to 3.x or later.

1.  Basic Mode:

For basic mode, there will be only one target device to receive the data
transferred from one ADAM-6000 module (Module A). Usually the target
device is another ADAM-6000 module (Module B). The input channels
of Module A will be mapping to the output channels of module B.
Meanwhile, value of all the input channels of module A will automatically
update to output channels of module B. Of course, you can define mask to
disconnect relationship between some input and output channels.

2. Advanced Mode:

For advanced mode, there will be multiple target devices to receive the
data transferred from one ADAM-6000 module (Module A). For example,
there can be several ADAM-6000 modules receiving data from the
Module A. You can define different target devices (by different IP
address) to each channel of module A. For example, you can define the
input channel 1 of Module A is mapping to the output channel 3 of Module
B, while input channel 2 of Module A is mapping to the output channel 4
of Module C. So value of input channel 1 and 2 on Module A will
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automatically update to channel 3 on Module B and channel 4 on Module
C, respectively. Refer to the figures 5.18 and 5.19 below, and you will
more clearly understand the difference between these two modes.

Channel 1 » Channel 1
Channel 2 x » Channel 2
Channel n \ >

\ # Channel n

You can close the mapping relationsh

Figure 5.18: Basic mode for Peer-to-Peer

Module B

Channel 3
Module A
Channel 1
- — Module C
Channel 2 Channel 4

Channel n\ Module D

Channel 5

Figure 5.19: Advanced mode for Peer-to-Peer

As for when the data will be updated from one ADAM-6000 module to its
target devices, there are also two options to choose:

1. Period Time Function:
The value of the input channel will be updated to the target devices with
the defined period.

2. Period Time Function + C.O.S (Change of Status) Function: The
value of the input channel will still be updated to the target devices
with the defined period. Moreover, when C.0.S happens (the
change of the analog input value is greater than specific deviation
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or digital input status changes), the value of the input channel will
also update to the target devices immediately.

* How to use Peer-to-Peer function to implement Event Trigger

In many applications, the data will only be sent to a host computer when
specific event happens. Typical event is that the digital or analog signal
changes. To implement this kind of application, ADAM-6000 modules
enabled with Peer-to-Peer function is a perfect solution.

The target device of Peer-to-Peer can be a computer, simply by entering
the IP of that computer into the Destination text box of Peer-to-Peer/
Event configuration tab in ADAM.NET Utility. (The detail information
about configuration is described below.) Choose Basic mode and Period
Time function + C.O.S. function as communication method.

There should be one program running on the host computer to receive the
data, and we provide an example C program (VC++ 6.0) in the CD with
ADAM-6000 module. Although the ADAM-6000 modules will send data
to the host computer periodically (the reason is for communication
security, see Note below), you can still distinguish the message is sent
from Period Time function or C.O.S. function. The message contains
which channels has changed. So if you find there is no change for all
channels in the message information, then you can realize that there is no
event happening.

Note: There will be uncertainty for network communication.
Sometimes there might be packet lost when event occurs.
This is the reason we Period Time function + C.O.S.
function (no C.0.S. function only). When event occurs,
even if the packet is lost, the data will be sent again when
the next period reaches. This can help to make the system
more reliable.

» How to configure Peer-to-Peer functions

As we have mentioned in section 5.3.2, when you select the IP address of
the ADAM-6000 modules you want use in Module Tree Display area,
there will be 8 tabs appearing in the Status Display area for you to set up
general configurations of that module. You can configure all Peer-to-Peer
function setting in the Peer-to-Peer/Event tab. Refer to Figure 5-20
below to see the image when you choose the Peer-to-Peer/Event tab.
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Information | Network | Stream | Administrotion | Firmware Peer to Peex/Bvent | Access Control | Modbus Address |
Mode

" Basic € Advanced " Disable

Basic (One to One)

Period time: 5 3: second(s)

Enable Change of State [T (C0o3)

Source Destination
S B I
Modify channel enable [V
Chenosl Enabls =]
0 v
1 [ v ||
2 r
4 r -

Refmsh' Save | Load |Applyli.si|

Figure 5.20: Peer-to-Peer Configuration Tab

The Peer-to-Peer function is disabled by default. You can enable it and
choose the basic mode or advanced mode by click the Basic or Advanced
radio button in the Mode area. After you choose the mode, click the Apply
button. ADAM-6000 modules features Peer-to-Peer and GCL function in
the same hardware. (The GCL feature will be introduced in Chapter 7)
However, only one of them can be enabled at one time. If you have
enabled GCL function before and now choose to enable Peer-toPeer
function, there will be one warning message asking you to disable

GCL function first. (Refer to section 7.2 for how to disable GCL). After
GCL function is disable, you can select Basic or Advanced mode for Peer-
to-Peer function.

* Basic Mode Configuration

When you choose the basic mode, the Status Display should look like the
Figure 5.21 below. You can define the target device by entering its IP
address into the Destination text box in the Basic (One to One) area.
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Information | Network | Stream | Administration | Firmware Peer to Peex/Bvent | Access Control | Modbus Address |
Mode

& Basic " Advanced " Disable

Basic (One to One)

Period time: 5 3: second (s)

Enable Change of State [T (C03)

Source Destination
IP: (10001 Es IP: [255.255.255.255
Modify channel enable [

Chamnel Enable |~}
0 ~
1 v -4
2 r
4 r >

Refreshl Save | Load |Apply]i51]

Figure 5.21: Peer-to-Peer Basic Mode Configuration

We have mentioned that there are two methods to transfer data from the
ADAM-6000 (source) to the target device (destination): Period Time
function or Period Time function + C.O.S. function. You can choose
these two methods by click the Deviation Enable check box (for Al
modules) or Enable Change of State check box (for digital modules).

If this check box is not checked, the transfer method is Period Time
function. The period to transfer data from source to destination is defined
by the Period time numeric control in the Basic (One to One) area.

If the check box is checked, the transfer method becomes Period Time
function + C.O.S. function. You can define the deviation for analog input
by the Deviation Rate numeric control (value is percentage unit and
represent the change value divided by the total range).

For Period Time function + C.O.S function, the data will be transferred
from source to destination periodically. Besides, when the analog input
value change is greater than what the Deviation Rate defined or the
digital input channel value changes, the data will also update from source
to destination automatically.

By default, all input channels of the source module will all be mapping to
all output channels of the destination module. However, you can manually
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define which input channels are mapping to output channels, by clicking
the Modify channel enable check box. When this check box is checked,
you can select which input channels will be mapping to the corresponding
output channels by click related Channel check box. Refer to Figure 5.22
below. In this example, only the value of input channels 0, 1, 2, 3 of the
source module will update to the output channels 0, 1, 2, 3 of the
destination module. After you have selected the channel, click the

Apply list button to download this configuration to the source module.
You can save current mapping relation into a configuration file in your
computer by clicking the Save button. You also can load previous
mapping configuration file by clicking the Load button. If you click the
Refresh button, the current mapping configuration on the source module
will be displayed in the Channel-Enable table. (The area enclosed by the
red square in Figure 5.22)

Information | Network | Stream | Administration | Firmware Peer to Peer/Event | dccess Control | Modbus Address |
Mode

+ Basic  Advanced " Disable Apply

Basic (One to One)
Period time: 3 3: second ()

Enable Change of State [T (COR)

Source Destination
Ip: {10.00.1 @ IP: |255.255.255.255
Modify channel enable [V
Channel Enable B
g 2
1 |2 ]
2
A
4

Refmesh] Save l Load lApplyliMl

Figure 5.22: Building the Mapping Relationship

* Advanced Mode Configuration

When you choose the advanced mode, the Status Display area should
look like the Figure 5.23 below. With advanced mode, each channel on
the source ADAM-6000 module can be mapping to channel on different
target devices. You can configure the mapping relation using the two
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block areas Source and Destination in the Advanced (One to Multi)

area.

Information | Network | Stream | Administration | Finmwere Peer to PeerfBvent | Access Control | Modbus Address |
Mode
 Basic @ Advanced " Dissble

Advanced (One to Mults)

Name: ADAM-6251
IP: 10001

Source Destination

Channel: 0 v IP: 255.255.255.255

Period time: 5 = () DOFF E Name: ADAM-6060/W =

Enable Change of State  (C.08) I Channel: 1 -

Petind=0 => Disable P2P of the channel Note: Config to List
You must apply list to —_—
module after configuration. Copy To

Ch | COS. | Peroid time | Map to IP | Map to ch | Map to Module | Deviation... |

255.255.255.255
255.255.255.255
255.255.255.255
255.255.255.255
255.255.255.255
255.255.255.255

ADAM-6060/W  Hookokk
ADAM-6060/W bk
ADAM-6060/W  ookokk
ADAM-G060/W  Hokokokk
ADAM-6060/W  ookokok
ADAM-6060/W bbbk Y

m

[ =1
=
o
titnntninn

Refxeshl Save l Load lApplyliﬁl

Figure 5.23: P-to-P Advanced Mode Configuration

Below are the steps to define the mapping relationship:
1. Select the input channel by the Channel combo box in Source.

2. Use Period time numeric control, Deviation enable (C.O.S) check
box (for analog modules) or Change of state (C.O.S) check box
(for digital modules), and Deviation Rate numeric control in the
Source area to define when to transfer the data for that channel.
The configuration operation is similar to Basic mode.

3. Define the target device for that channel by entering its IP address
into the IP text box in the Destination area. Choose the correct
module name from the Name combo box, and choose the output
channel to receive the data by the Channel combo box.

4.  After you have completed all these configurations for this channel,
click the Config to list button. You can see your configuration for

that channel is displayed by the mapping table below the Source
and Destination area.
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Note: The mapping setting is only restored in memory of your
computer, and it will download to the target ADAM-6000
module after you click the Apply list button below the
mapping table. It is not suggested to download the
mapping configuration immediately if you only complete
setting for one channel.

5. Repeat the step 1 to step 4 for another input channel. Continuously
repeat the configuration until you have configured all the input
channels which you want to create the mapping relationship. Click
the Apply list button to download all mapping configuration to the
target module. You can save all configurations in the mapping table
into a file by clicking the Save button. Or you can load previous
configuration from a file by clicking the Load button. If you click
the Refresh button, the real configuration on the source module will
be uploaded to your computer and you can see it in the mapping
table.

Note: We suggest you to download all channels mapping
configuration together at one time, instead of downloading
one-channel setting many times. The reason is that this
can save the times to use the flash memory on target
module and help to extend the flash memory life.

In order to save setting time for the mapping configuration, you can copy
one channel setting to other channels, and then only change what needs
to change. You can do this by clicking the Copy to button, then a dialog
window will pop-up. Refer to the Figure 5.24 below for the image of that
dialog window.
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Information | Network | Stream | Administration | Firmwere Peer to Peex/Event | Access Control | Modbus Address |
Mode
" Basic & Advenced " Disable Apply
Advanced (One to Mult))
Name: mﬁ—
Ip: [ooor

Source Destination
Channel: [E v 1P 255.255.255.255
Period time: 5 =] (o), D.OFF 5 Nane: ADAM-6250 >
Enable Change of State  (COS8) [~ Channel: 0 -
Period=0 => Disable P2P of the channel Note: Config to List
You must apply list to
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- - 5
|Ch | COS. |Peroidtime || §F Copy this channel's configuration to another channel(s) @
2 No 5
El No i
n Yo 5 Channel: |0 ¥ Config
5 No 5
6 No 5 Copy to
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Map to channel | Map to Module | Deviation s »
0 No 5 255255.. 1 ADAM-GOG0/W  #kkokk
5 255255... ADAM-GO60/W  Hokokokok E
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Figure 5.24: Copy One Setting to Other Channels

Choose the channel which provides the setting for other channels by the
Channel combo box at the top of the dialog window. Then select channels
which you want to copy setting to by clicking the Channel check box in
the Copy to area. Using Figure 5.24 as an example, setting of channel 0
will copy to channel 1, 2, and 3. If you want to copy the setting to all
channels, click the Select all check box. After selecting the channels, click
the Config button. Then you will find the setting of the channels you
selected has been copied in the mapping table. After that, you can
individually select the channel needed to modify and change the
parameters. Therefore, you don’t need to do all the configurations and you
can concentrate on setting on the parameters needed to be modified.

¢ Peer-to-Peer Data Transfer Performance
1. Wired LAN Module

Condition: transfer data from one channel of an ADAM-6050 module to
one channel of another ADAM-6050 module, via one Ethernet switch.
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Data Transfer Time: < 1.2 millisecond
5.4 A DAM-6000 Web Server

ADAM-6000 I/0 modules all feature a built-in web server that can be
accessed using a standard web browser. web service allow programmers
to create powerful, custom web pages to using the web programming
languages. Remote computers or devices can monitor and control the 1/0
status on ADAM-6000 modules remotely through a web browser. There
is a default built-in web page on ADAM-6000 modules. You can modify
the web page using HTML5 or a Java Applet.

The default settings of the HTML version does not support HTMLS5, you
can download a new file from the Advantech website to use HTMLS5. If
you use a Java Applet to modify your module, you need to install Java
Virtual Machine to browse the web page on ADAM-6000 modules. There
is a further instruction in Section 5.5 for Java Applet implementation.

You can simply type the IP address to connect to your ADAM-6000
module in web browser. There will be one dialog window asking you for
the password. After you have typed the correct password, you can start to
monitor or control 1/0O on ADAM-6000 modules.

Note: When you want to browse the web page, you need to enter user
name (root) and password (00000000).

5.5 Java Applet Customization

5.5.1 Introduction
In this section, we will tell you the way to create an applet web page to
monitor the status of ADAM-6060 through the Web browser. To write an
input processing applet, you need to know how to define a class with
multiple methods. To understand how an applet processes input data, you
must learn what events are and how events are handled in Java programs.
We don’t intend to teach you how to write the applet because it is beyond
the scope of our discussion here. Instead, we will provide you with a
small-but-useful example as well as the relevant class, methods and
suggested template. We refer the interested user who is intended to know
more details to the following web site
http://java.sun.com/docs/books/tutorial/
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To write an applet that is capable of processing ADAM-6060 input data
in a very short time, we provide you with a class which includes all
necessary methods. The kernel functions/methods to communicate with
our product and display the current, updated status has been fine-tuned
for any signal it can process. Four major methods are developed for the
purpose, listed below:

Employing these four methods, you can customize your applet and focus
solely on the user interface you intend to create and the number of
channels you want to monitor.

* boolean ForceCoil(int CoilAddr, boolean IsTrunOn)

This method is used for digital output of module channels. The parameter
CoilAddr is integer data type and the coil address of the channel.
IsTrueOn is the parameter used to indicate ON or OFF. If the method is
successful, it will return true.

* boolean ReadCoil(int StartingAddr, int NoOfPoint, byte Mod-
BusRTUI]) This method is used for digital input of module channels.
The parameter StartingAddr is the starting address of desired channel.
NoOfPoint is to indicate how many desired channels to be monitored.
Both of the parameters are of integer data type. The third parameter,
ModBusRTU is an array with data type of byte, which is used to carry
digital inputs of the desired channels. The default size is 128.

* boolean ReadRegister(int StartingAddr, int NoOfPoint, byte Mod-
BusRTUI]) This method is used for analog input of module channels.
The parameter StartingAddr is the starting address of desired channel.
NoOfPoint is to indicate how many desired channels to be monitored.
Both of the parameters are of integer data type. The third parameter,
ModBusRTU is an array with data type of byte, which is used to carry
analog inputs of the desired channels. The default size is 128.

An Example

To process ADAM-6060 input and display the result/status on an applet,
we will use objects from the standard java class library and the class we
develop. Specifically, we provide Modbus class to handle the
communication with ADAM-6000 I/O modules. Now we’re going to
teach you step by step how to customize your Web page.

ADAM-6000 Series User Manual 114



Java Applet Programming

To create your own Web page, you have to follow some rules. There are
two parts in this section. We start from the HTML file. Please refer below
for the default HTML source code.

<HTML>
<HEAD>
<TITLE>
ADAM-6000 Ethernet-Enabled DA&C Modules
</TITLE>
</HEAD>
<BODY>
<APPLET

CODEBASE ="."

CODE ="Adam6060.class"

ARCHIVE ="Adam6060.jar"

NAME ="Adam6060 Relay Module"

WIDTH =500
HEIGHT =400
HSPACE =0
VSPACE =0

ALIGN = middle
>
<PARAM NAME = "HostIP" VALUE = "010.000.000.000">
</APPLET>
</BODY>
</HTML>

Firstly, the HTML file must be named index.html. The name of parameter
in <APPLET...> cannot change. The lines CODE = "Adam6060.class"
and ARCHIVE = "Adam6060.jar" indicate where the class and jar files
(your Java Applet program) are for ADAM-6060 module. WIDTH and
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HEIGHT are parameters to set the visible screen size of your Java Applet
Web page.

The HTML is a good template for you to create your own embedded Web
page; however, the parameter names and most of their values cannot be
modified, or it will not work. You can only change the value of WIDTH
and HEIGHT parameters, e.g. WIDTH = 640 and HEIGHT = 480.
However, you must change the value of CODE and ARCHIVE when you
try to write it for another module, say ADAM-6017, and thus you should
use Adam6017.class and Adam6017.jar instead of Adam6060.class and
Adam6060.jar.

Some Instructions when Writing a Java Applet

To enable your java applet to communicate with ADAM-6000 I/O
modules, you have to include the following code in the very beginning of
your program:

import Adam.ModBus.*;

In constructor it is suggested to add the following fragment in your
exception handler:

Try{
HostIP = getParameter("HostIP");
Adam6060Connection = new ModBus(HostIP); if
(HostIP =="")
labAdamStatusForDIO.setText("Get Host IP is null ");
else labAdamStatusForDIO.setText("Get Host IP :" +
Adam6060Connection.GetHostIP() + " Ver 1.00");

}

The fragment is used to obtain the host IP value and check if it is null. To
acquire the necessary parameter information from the index.html, you
need to add the fragment below. public String[][] getParameterinfo() {

String[][] pinfo =

{
{"HOS“ P", "String", ""},
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b
return pinfo;

¥

As for mouse/keyboard events and graphical user interface, they are
beyond the scope of our discussion here and we will leave them to users.

After you finish your program and compile, it should generate a couple of
classes, e.g. ADAMG6060.class, ADAM606031.class, ADAM6060$2, and
myFramPanel.class in our example. Then, follow the standard way to
combine the generated classes with ModBus.class which must be placed
in the directory path ceAdam/ModBus/ into a jar file. In this case, the
name for the file should be ADAMG6060.jar. The figure below shows the
structure to make the jar file.

=y ADAME0ED. jar
- 23 Adam
iy ModBus
, =] ModBus.class
| AdarafO8031 class
] AdarafOE0$2.class
o8] Adarnf060.class
-] myFrarnPanel class

Figure 5.25: Structure of the ADAMG6060.jar file

Start your ADAM utility, and open the Firmware tab in the Status Display
area as shown below (Refer to Section 5.3.2). Then, tell the utility where
the path is for the JAR and HTML files. In this case, they are
ADAMG6060.jar and index.html. Push button, and a confirmation window
pops up. After you confirm, it will start processing.
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Figure 5.26: Firmware Upgrade
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5.6 Source Code of Java Applet Example

import Adam.ModBus.*;
import java.awt.*;
import java.awt.event.*;
import java.applet.*;
import java.io.*; import
java.lang.*;

public class Adam6060 extends Applet {
boolean isStandalone = false; String
var0;
Thread AdamPoilThread;
String HostlIP; long ErrCnt = 0;
boolean IsAdamRuning = false;
ModBus Adam6060Connection;

Label Labell = new Label();

myFramPanel palStatus = new myFramPanel (2);
myFramPanel pall = new myFramPanel (3); myFramPanel
pal2 = new myFramPanel (3); myFramPanel
palAdamStatus = new myFramPanel (1);

Label labStartAddress = new Label("Start Address:");
TextField txtStartAddress = new TextField("1");
Label labCount = new Label("No. of coils to read(Max 128):");
TextField txtCount = new TextField("1");
Button btAdam6060 = new Button("Read Coils");
TextArea txtMsg = new TextArea("", 1, 10, 1);
Label labAdamStatusForDIO = new Label("Status : ");
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/**Get a parameter value*/
public String getParameter(String key, String def) {
return isStandalone ? System.getProperty(key, def) :
(getParameter(key) != null ? getParameter(key) : def);
}

[**Constructor*/

public Adam6060() {

}

/**Applet Initialization*/

public void init() { try {
HostIP= getParameter("*HostIP");
Adam6060Connection = new ModBus(HostIP);

[lcreate ADAM-6060 module object if (HostIP == "")//check the Host
IP labAdamStatusForDI10.setText("Get Host IP is null !!");

else labAdamStatusForDIO.setText("GetHostIP:"+
Adam6060Connection.GetHostIP() + " Ver 1.00");

jbnit();
}
catch(Exception e) {
e.printStackTrace();

¥
¥

[**Component initialization and displayed screen*/ private
void jbinit() throws Exception { this.setLayout(null);
palStatus.setBackground(Color.lightGray);
palAdamStatus.setBackground(Color.lightGray);
palStatus.setBounds(new Rectangle(42, 50, 409, 15*2 +0* 2 + 77 +
152 + 33));
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pall.setBounds(new Rectangle(12, 15 , 385, 77));
pal2.setBounds(new Rectangle(12, 15 + 77 + 0 , 385, 152));
pal AdamStatus.setBounds(new Rectangle(12, 15 + 77+0*2+ 152, 385,
33));

palStatus.setLayout(null); pall.setLayout(null);

pall.add(labStartAddress, null); pall.add(txtStartAddress, null);
pall.add(labCount, null); pall.add(txtCount, null);
pall.add(btAdam6060, null);
labStartAddress.setBounds(new  Rectangle(20, 15, 85,  20));
txtStartAddress.setBounds(new  Rectangle(205, 15, 60, 20));
labCount.setBounds(new Rectangle(20, 40, 180, 20));
txtCount.setBounds(new Rectangle(205, 40, 60, 20));
btAdam6060.setBounds(new Rectangle(275, 40, 80, 22));

btAdam6060.addMouseListener(new java.awt.event.MouseAdapter() {
public void mousePressed(MouseEvent €) {//mouse event handling

inti, j;
long IAddress, ICount; byte
ModBusRTU[] = new byte[128];

if
(Adam6060Connection.ReadCoil((int)Long.parseLong(txtStartAddress.
getText()), (int)Long.parseLong(txtCount.getText()), ModBusRTU))
{ |Address = Long.parseLong(txtStartAddress.getText()); for(

i =0; i < Long.parseLong(txtCount.getText()); i++)

{
txtMsg.append ("Address:" + String.valueOf(lAddress) +

" -> " + String.valueOf((int)ModBusRTU[i]) + "\n");
IAddress++;

else
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{
try
{

Adam6060Connection = new ModBus(HostIP);
} catch(Exception eNet) { eNet.printStackTrace(); }
palAdamStatus.setLayout(null);
pal2.setLayout(null); pal2.add(txtMsg,
null);
txtMsg.setBounds(new Rectangle(15, 15, 355, 120));

Labell.setFont(new java.awt.Font("Dialoglnput”, 3, 26));
Labell.setForeground(Color.bluge);
Labell.setText("ADAM-6060 DI/O  Module");
Labell.setBounds(new Rectangle(83, 17, 326, 29));
this.add(Labell, null); this.add(palStatus, null);
palStatus.add(pall, null); palStatus.add(pal2, null);

palStatus.add(palAdamStatus, null);

labAdamStatusForDIO.setBounds(new Rectangle(10, 8, 350, 12));
pal AdamStatus.add(labAdamsStatusForDIO, null);

¥

[**Applet Information Acquisition*/

public String getAppletinfo() {

return "Applet Information";

¥

/**Get parameter info*/ public String[][] getParameterinfo() { String[][]
pinfo =

{
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} return
pinfo; }

/**Main method: for the purpose of laying out the screen in local PC*/
public static void main(String[] args) { Adam6060 applet = new
Adam6060(); applet.isStandalone = true; Frame frame; frame = new
Frame() {

protected void processWindowEvent(WindowEvent e) {

super.processWindowEvent(e); if (e.getID() ==
WindowEvent WINDOW_CLOSING) { System.exit(0);
}

} public synchronized void setTitle(String title) { super.setTitle(title);
enableEvents(AWTEvent. WINDOW_EVENT_MASK);

¥

H frame.setTitle("Applet Frame"); frame.add(applet,
BorderLayout. CENTER); applet.init(); applet.start();
frame.setSize(500,620);

Dimension d = Toolkit.getDefaultToolkit().getScreenSize();
frame.setLocation((d.width - frame.getSize().width) / 2, (d.height

- frame.getSize().height) / 2);
frame.setVisible(true);

}

}

[**Displayed  Screen*/  class
myFramPanel extends Panel

{
int panelType; Label labMassage = new Label("");

public myFramPanel() {
IIsuper();

¥
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public myFramPanel(int myType) {
[Isuper(); panelType

= myType;

¥

public myFramPanel(int myType, String Msg, int msgTextLength) {
IIsuper();

panelType = myType; if (Msg !'= ") { labMassage.setText(Msg);

this.setLayout(null);
labMassage.setBounds(new Rectangle(20, 3, msgTextLength,
15));

this.add(labMassage);
public void paint(Graphics g) { Dimension size = getSize();

if (panelType ==1) {

int off;

off = 4;

g.setColor(Color.white);

g.drawRect(0, 0, size.width - 1, size.height - 1);

1);

g.setColor(Color.darkGray);

g.drawLine(size.width - 1, 0, size.width - 1, size.height -
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g.drawLine(0, size.height - 1, size.width - 1, size.height
- 1);g.setColor(Color.black); g.setColor(Color.black);
g.drawRect(off, off, size.width-2- off*2, size.height

- 2 - off * 2);

}

else if (panelType == 2){
g.setColor(Color.white);

g.drawRect(0, 0, size.width - 1, size.height - 1);

4);

-4);

g.drawLine(size.width - 4, 2, size.width - 4, size.height -

g.drawLine(2, size.height - 4, size.width - 4, size.height

g.setColor(Color.darkGray); g.drawLine(2, 2, size.width - 4, 2);
g.drawLine(2, 2, 2, size.height - 4);

1);
g.drawLine(size.width - 1, 0, size.width - 1, size.height -

g.drawLine(0, size.height - 1, size.width - 1, size.height
- 1);g.setColor(Color.black);

}

else if (panelType == 3) {

int off; off = 4;

g.setColor(Color.white);

g.drawRect(0, 0, size.width - 1, size.height - 1);

1);

-1);
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BVlech | ¢ v
g.setColor(Color.darkGray);
g.drawLine(size.width - 1, 0, size.width - 1, size.height -

g.drawLine(0, size.height - 1, size.width - 1, size.height

g.setColor(Color.black);
g.drawRect(off, off + 5, size.width-2- off*2, size.height - 2 - off * 2 -5);
}
else {
g.setColor(Color.darkGray);
g.drawRect(0, 0, size.width - 1, size.height - 1); }
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CHAPTER

Planning Your
Application Program

Sections include:

* Introduction
» ADAM.NET Class Library



Chapter 6 Planning Your Application
Program

6.1 Introduction

After completing the system configuration, you can begin to plan the
application program. This chapter introduces two programming tools for
users to execute system data acquisition and control. The DLL drivers and
command sets provide a friendly interface between your applications and
ADAM-6000 I/0 modules.

6.2 ADAM .NET Class Library

Advantech ADAM.NET Class library enables you quickly and easily
develop your application programs which can support .net framework 2.0.
The ADAM.NET Class library includes all necessary functions to utilize
ADAM-6000 modules.

Before installing ADAM.NET Class library, ensure that .NET framework
2.0 is supported by your computer. Instead of installing the ADAM.NET
Class library from the ADAM CD, you can also download the free
installation file from the Advantech website:
http://support.advantech.com/ support/. You can install Adam.NET by
running the setup file:
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Adam.NET Class Library.msi
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support.advantech.com/support/new defaull.aspss
Home | Wdvankech | Wordwise &
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Support

A=k an Expert

¥ Keywords ADAN, Mat C1zzs L

» Mssostal Type

Tk Lotk l

»

»
Somren » Wam

»

»

Latost

After you complete the installation of the ADAM .NET Class library, the
Win32 Class library will be installed into the following path: Program
Files\Advantech\AdamApax.NET Class Library\Class

Library\Win32, and the WInCE Class library will be installed into the
following path: Program Files\Advantech\AdamApax.NET Class

Library\Class Library\WinCE.

(L

r

. Advantech
AdamApax NET Class Library
4 |, Class Library
Win32
, WinCE

4
48

). Document
. Sample Code
AdamApax NET Utility
|, Application Verifier

\

&, Advantech.Adam.dll

= Advantech Adam.xml

‘%] Advantech.Common.DLL
< Advantech. Common.xml
@, Advantech.Graph.dil

2] Advantech.Graph.xml|

‘% Advantech.Protocaldll

| Advantech.Protocol.xml

o
[ Advantech
4 || AdamApax.NET Class Library
4 |, Class Library
), Win32
WinCE

. Document

4

w

» . Sample Code
AdamApax.NET Utility

Application Verifier

N

%) Adventech.Adam.DLL

= Advantech.Adam.xml

% Advantech.Common.DLL

= Advantech.Common.xml|

“ Advantech Graph.dll

%, Advantech Graph WindowsCE.asmmeta.dll
& Advantech.Graph.xml

% Advantech.Protocol.DLL

2 Advantech.Protocolxml

%] Microsoft. Compactframework.Build. Tasks.dl!

P

% XrossOne.Drawing.DLL
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In order to help you to be familiar with developing your application program
in a short time, there are many built-in example programs in the path:
Program Files\Advantech\AdamApax.NET Class Library\Sample Code
for all ADAM-6000 modules. Simply opening these example programs, you
can quickly get the idea how to write a program code to control ADAM-6000
modules. Moreover, you can directly compile and execute the program after
modifying the correct IP address and module name, to start a data acquisition
and control application in a shortest time.

Take ADAM-6052 module as example, you can simply launch the example
program project ADAM 60xxxDI10O.sIn written in Microsoft Visual Basic
.NET located in Program Files\Advantech\AdamApax.NET

Class Library\Sample Code\ADAM\Win32\VB\ADAM-6000
Series\Adam60XXDIO. After you launch it, open the source code and
modify the IP address and module name to meet the real situation. Refer to
Figure 6.1 below.

o AdamSBOOIO - Microsoft Visual Stadio 8 vs Pla 8 %
fie  FEde View Proct Dsbug Group Tool Tast Buid Analysie Window Help

fl=2%| R

|
| #* 3

= tew. ot Sackets

@ fis Syeten Eviuthrgs) Hendles MpBese lowd

IP Address

gt
ooo,

1000, 10003 * ser o

Giros adeas : ] Module
m;:;q,aal.:sns_{ ; 5 toi ) Name

0Trpa, Adaxbl

n_Adans 00

L€ (x_Ad 60
Ini tAdan

Elsol( (u_adanG000Type = Adans000Typa. AdawéS! 0r n_AdanG000TsHo = A3ans0D0Type.Adaud051¥) Then
Intthdant0S10 s

Elsoll ¢a_Adand000Type = 4dard000Typs. Mexndl3)) Then
Inl 3AR4PENSI0 )

Figure 6.1: Modifying ADAM-6050 .NET

After you complete the code modification, you can directly compile the
program. Then you can execute the program to start the application.
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52 AdamBOKXDIO somple progrom (C¥) (=]

Execute the sample code and configure your ADAM module
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There are plenty of functions in ADAM. NET Class library, and help
documentation is provided to let you understand more about these
functions. You can launch the help documentation by clicking the Start
button on the taskbar. Refer to the Figure 6.2 below.

1 Advartech Autormaton

ADAM
AdnmApxe NET Class Library
&8 AdemApax NET Help
@B Class Library
2B Sample-ADAM
#8 Sample-APAX

AdamApax NET Utiley

N Adamagae NET Utility

2) Raloacs Mot

Figure 6.2: Launching ADAM .NET Class Library
6.3 Modbus Protocol for ADAM-6000 Modules

ADAM-6000 can accept a command/response form with the host
computer. When data is not transmitted the modules will be in the listen
mode. The host issues a command to a system with a specified address and
waits a certain period of time for the system to respond. If there's no
response detected, a time-out aborts the sequence and returns control to the
host. This chapter explains the structure of the commands with
Modbus/TCP protocol, and you can refer to the example codes provided
by

.NET class library to see how to write or read Modbus/TCP address of
ADAM-6000 modules. You can find WinCE, Win32 example at Program
Files\Advantech\AdamApax.NET Class Library\Sample Code\ADAM
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Note: Please refer to Appendix B.2 for the Modbus/TCP address of ADAM-
6000 modules.

6.3.1 Modbus Protocol Structure

It is important to understand the encapsulation of a Modbus request or
response carried on the Modbus/TCP network. A complete command is
consisted of command head and command body. The command head is
prefixed by six bytes and responded to pack Modbus format; the command
body defines target device and requested action. Following example will
help you to realize this structure quickly.

6.3.2 Modbus Function Code Introductions
To fullfill the programming requirement, there is a series of function code
standard for users reference;

Code (Hex) Name Usage

01 Read Coil Status Read Discrete Output Bit

02 Read Input Status Read Discrete Input Bit

03 Read Holding Registers

04 Read Input Registers Read 16-bit register.

Used to read integer or floating
point process data.

05 Force Single Coil Write data to force coil On/Off
06 Preset Single Register Write data in 16-bit format 08
Loopback Diagnosis Diagnostic testing of the
communication port
15 Force Multiple Coils Write multiple data to force coil
On/Off
16 Preset Multiple Registers Write data in 16-bit format

Function Code 01

The function code 01 is used to read the discrete outputs ON/OFF status of

ADAM-6000 modules in a binary data format.
133 Chapter 6



Request message format for function code 01:

Command Body

. . Start Start Requested Requested
Station Function .
Address | Code Address Address | Number of Coil | Number of
High Byte | Low Byte | High Byte Coil Low Byte

Example: Read coil number 1 to 8 (address number 00017 to 00024) from
ADAM-6000 Modules

010100170008
Response message format for function code 01:

Command Body

Station Function
Address Code

Example: Coils number 2 and 7 are on, all others are off.
01010142

In the response the status of coils 1 to 8 is shown as the byte value 42 hex,
equal to 0100 0010 binary.

Byte Count | Data Data

Function Code 02

The function code 02 is used to read the discrete inputs ON/OFF status of
ADAM-6000 in a binary data format.

Request message format for function code 02:

Command Body

. ) Start Start Requested Requested
Station | Function
Address | Code Address Address | Number of Input | Number of
High Byte | Low Byte | High Byte Input Low Byte

Example: Read coil number 1 to 8 (address number 00001 to 00008) from
ADAM-6000 modules

0102 00010008
Response message format for function code 02:
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Command Body

Station Function
Address Code Byte Count | Data Data
Example: input number 2 and 3 are on, all others are off.
0102 01 60

In the response the status of input 1 to 8 is shown as the byte value 60 hex,
equal to 0110 0000 binary.

Function Code 03/04

The function code 03 or 04 is used to read the binary contents of input
registers

Request message format for function code 03 or 04:

Command Body

_ _ Start Start Requested | Requested
Station | Function Number of | Number of
Address | Address . .
Address | Code High Bvte | Low Bvte Register Register
gnh By y High Byte | Low Byte

Example: Read Analog inputs #1 and #2 in addresses 40001 to 40002 as

floating point value from ADAM-6017 module
01 04 00 01 00 02
Response message format for function code 03 or 04:

Command Body

Station
Address

Function
Code

Byte Count

Data

Data

Example: the raw data of Al#1=17096 and Al#2=0

when input range is set to be 0~10V, the Voltage of Al#1=(17097/

65535)*10V=2.608V and Al#2=(0/65535)*10V=0V
0104 0442 C80000

Function Code 05

Force a single coil to either ON or OFF. The requested ON/OFF state is
specified by a constant in the query data field. A value of FF 00 hex requests
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it to be ON. A value of 00 00 hex requests it to be OFF. And a value of FF
FF hex requests it to release the force.

Request message format for function code 05:

Command Body

Station Function Egtlilress Acg(ljlress Force Datal ng%Dt:ta
Address | Code Y

High Byte | Low Byte High Byte
Example: Force coil 3 (address 00003) ON in ADAM-6000 module

01 05 00 03 FF 00
Response message format for function code 05:

The normal response is an echo of the query, returned after the coil state has
been forced.

Command Body

Station | Function Coil Coil Force Datq Force Data
Address | Code Address | Address High Bvte | -OW Byte
High Byte | Low Byte gh By

Function Code 06

Presets integer value into a single register. Request message format for
function code 06:

Command Body

Register Register Preset Preset Data
Address Address Data High | Low Byte

High Byte | Low Byte Byte
Example: Preset register 40002 to 00 04 hex in ADAM-6000 module

01 06 00 02 00 04

Station Function
Address | Code

Response message format for function code 06:

The normal response is an echo of the query, returned after the coil state has
been preset.

Command Body
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Register Register Preset Preset Data
Address | Address Data High | Low Byte
High Byte | Low Byte Byte

Station | Function
Address | Code

Function Code 08

Echoes received query message. Message can be any length up to half the
length of the data buffer minus 8 bytes.

Request message format for function code 08:

Command Body

Station | Function | Any data, length limited to approximately half the
Address | Code length of the data buffer

Example: 01 08 00 02 00 04

Response message format for function code 08:

Command Body

Station | Function | Data bytes recieved
Address | Code

Example: 01 08 00 02 00 04

Function Code 15 (OF hex)

Forces each coil in a sequence of coils to either ON or OFF. Request message
format for function code 15:

Command Body

Start Start Requested |Requested |Byte  |Force  |Force

Station |Function |Address |Address [Number of [Number of count |Data Data
Address [Code  |High  |Low  |Coil High |Coil Low High  |Low

Byte Byte Byte Byte Byte Byte

Example: Request to force a series of 10 coils starting at address 00017 (11
hex) in ADAM-6000 module.

01 OF 00 11 00 OA 02 CD 01 The query data contents are two bytes: CD
01 hex, equal to 1100 1101 0000 0001 binary. The binary bits are mapped
to the addresses in the following way.

Bit: 11001101 00000001
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Address (000XX): 24 2322212019 18 17-- -- - - 26 25 Response
message format for function code 08: The normal responses return the station
address, function code, start address, and requested number of coil forced.

Command Body

_ _ Start Start Requested | Requested
Station | Function Number of | Number of
Address Address - .
Address | Code High Byte | Low Byte Coil High Coil Low
gnh By Byte Byte

Example: 01 OF 00 11 00 OA

Function Code 16 (10 hex)

Preset values into a sequence of holding registers. Request message format
for function code 16:

Command Body
Start Start Requested |Requested (Byte Data
Station |Function |Address |Address |Number of |Number of |Count
Address |Code High Byte|Low Byte |Register  |Register
High Byte |Low Byte
Example: Preset constant #1 (address 40009) to 100.0 in ADAM-6000
module.

01 10 00 09 00 02 04 42 C8 00 00

Response message format for function code 08: The normal responses return
the station address, function code, start address, and requested number of
registers preset.

Command Body
Start Start Requested Requested
Station Function Address Address Number of Number of
Address Code High Byte |Low Byte |Register High |Register Low
Byte Byte
Example: 01 10 00 09 00 02
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6.4 ASCIl Commands for ADAM-6000 Modules

For users do not familiar to Modbus protocol, Advantech offers a function
library as a protocol translator, integrating ASCII command into
Modbus/TCP structure. Therefore, users familiar to ASCII command can
access ADAM-6000 easily. Before explaining the structure of ASCII
command packed with Modbus/TCP format. Lets see how to use an ASCII
command and how many are available for your program.

6.4.1 Syntax of ASCII

Command Syntax: [delimiter
character][address][channel][command][data][checksum][carriage return]
Every command begins with a delimiter character. There are two valid
characters:

$ and # The delimiter character is followed by a two-character address (hex-
decimal) that specifies the target system. The two characters following the
address specified the module and channel.

Depending on the command, an optional data segment may follow the
command string. An optional two-character checksum may also be appended
to the command string. Every command is terminated with a carriage return

(cr).

Note: All commands should be issued in UPPERCASE characters
only!

The command set is divided into the following five categories:
 System Command Set

* Analog Input Command Set

* Analog Input Alarm Command Set

+ Universal 1/0 Command Set

« Digital I/0 Command Set

Every command set category starts with a command summary of the
particular type of module, followed by datasheets that give detailed
information about individual commands. Although commands in different
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subsections sometime share the same format, the effect they have on a
certain module can be completely different than that of another. Therefore,
the full command sets for each type of modules are listed along with a
description of the effect the command has on the given module.

6.4.2 System Command Set

Command Command Name Description

Syntax

$aaM Read Module Name | Return the module name
from a specified module

$aaF Read Firmware | Return the firmware version

Version from a specified module

#aaVdbbbbdddddd | Write GCL Internal Write value(s) to GCL

dd Flags internal
flag(s) on a specific ADAM-
6000
module
$aavd Read GCL Internal | Read all GCL internal flags'
Flags values from a specific
ADAM-6000 module
Note: Command $aaM and $aaF support all ADAM-

6000 1/0O modules.

Command #aaVdbbbbdddddddd supports ADAM-
6050, 6051, 6052, 6060, 6066.

Command #aaVd supports ADAM-6050, 6051,
6052, 6060, 6066.

ADAM-6000 CE supports more commands.
You can see the details in appendix F.

$aaM
Name Read Module Name
Description Returns the module name from a specified module.
Syntax $aaM(cr)
$ is a delimiter character.
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Response

Example

$aaF
Name

aa (range 00-FF) represents the 2-character hexadecimal slave
address of the ADAM-6000 module you want to interrogate.
(Always 01)

M is the Module Name command.

(cr) is the terminating character, carriage return (ODh).

1aa60bb(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error,
communication error or if the address does not exist.

! delimiter indicating a valid command was received.

? delimiter indicating the command was in-valid.

aa (range 00-FF) represents the 2-character
hexadecimal slave address of an ADAM-6000 module.

bb (range 00-FF) represents the 2-character model
number of an ADAM-6000 module.

(cr) is the terminating character, carriage return (ODh).

command: $01M(cr)
response: 1016050(cr)

The command requests the system at address 01h to send its
module name. The system at address 01h responds with
module name 6050 indicating that there is an ADAM-6050 at
address 01h.

Read Firmware Version

Description Returns the firmware version from a specified module.
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Syntax $aaF(cr)
$ is a delimiter character.
aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)
F is the Firmware Version command.
(cr) is the terminating character, carriage return (ODh).
Response
laa(version)(cr) if the command is valid.
?aa(cr) if an invalid operation was entered.
There is no response if the module detects a syntax error,
communication error or if the address does not exist.
! delimiter indicating a valid command was received.
? delimiter indicating the command was invalid.
aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module.
(version) represents the firmware version of the module.
(cr) is the terminating character, carriage return (ODh).

Example  command: $01F(cr)
response: 101 1.01(cr)

The command requests the system at address 01h to send its
firmware version.
The system responds with firmware version 1.01.

#aaVdbbbbdddddddd

Name Write Value(s) to GCL Internal Flags (Auxiliary Flags) Description
This command sets a single or all GCL internal flag(s) on the specific ADAM-
6000 module. Refer to section 7.3.1 and 7.3.4 for definition of GCL internal
flag.

Syntax #aaVdbbbbdddddddd(cr)
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# is a delimiter character. aa (range 00-FF) represents the 2-
character hexadecimal slave network address of the ADAM-
6000 module. (Always 01) Vd is the GCL Internal Flag
command. bbbb is used to indicate which GCL internal flag(s)

to set.

Writing to all GCL internal flags: 0000

Writing to a single GCL internal flag: First character is 1, and 2 ~ 4
characters indicate the GCL internal flag number which can range
from Oh to Fh.

dddddddd is the hexadecimal representation of the GCL internal flag
value(s).

Each character represents 4 GCL internal flags’ values.

(cr) is the terminating character, carriage return (ODh)

Response >aa(cr) if the command was valid.

Example

?aa(cr) if an invalid command has been issued.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid. aa (range 00-

FF) represents the 2-character hexadecimal slave address of a
module that is responding.

(cr) is the terminating character, carriage return (ODh)

command: #01\vDO00000000000(cr)

response: >01(cr)

This command sets all GCL internal flags values.

Values of All GCL internal flags (Flag 0 ~ 15) are logic low.

command: #01VDOO0O00000FFFF(cr)
response: >01(cr)

This command sets all GCL internal flags values.
Values of All GCL internal flags (Flag 0 ~ 15) are logic high.

command: #01\vd100300000001(cr)
response: >01(cr)
This command sets one specific GCL internal flag value. GCL
internal flag (Flag 3) is logic high.
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command: #01Vd100E00000000(cr)

response: >01(cr)

This command sets one specific GCL internal flag value.
GCL internal flag (Flag 14) is logic low.
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$aaVvd
Name

Read GCL Internal Flags’ (Auxiliary Flags) Values

Description This command reads all GCL internal flags’ values from the

Syntax

specific ADAM-6000 module. Refer to section 7.3.1 and 7.3.4 for
definition of GCL internal flag.

$aavd(cr)

$ is a delimiter character. aa (range 00-FF) represents the 2-
character hexadecimal slave network address of the ADAM-
6000 module. (Always 01) Vd is the GCL Internal Flag
command.

(cr) is the terminating character, carriage return (ODh)

Response >aadddddddd(cr) if the command was valid.

Example

?aa(cr) if an invalid command has been issued.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid. aa (range 00-

FF) represents the 2-character hexadecimal slave address of a
module that is responding.

dddddddd is the hexadecimal representation of the GCL internal flag
value(s).

Each character represents 4 GCL internal flags’ values.

(cr) is the terminating character, carriage return (ODh)

command: $01vd (cr)

response: >010000002B(cr)

This command reads all GCL internal flags values.

The characters “B” mean “1011” and character “2” means “0010”.
Therefore, GCL internal flag 0, 1, 3, 5 are logic high while other
GCL internal flags are all logic low.

6.4.3 Analog Input Command Set
(ADAM-6015, 6017, 6018)

Syntax

Command | Command Description

Name
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#aan Read Analoglnpuﬂ Return the input value from the specified analog
from Channel N input channel
#aa Read  Analoginput Return the input values from all analog inpuf
from all channels channels
$aal Span or Auto Calibrate the analog input module to correct the
Calibration gain error
$aal Offset or Auto Calibrate the analog input module to correct the
calibration offset error
$aab Read Channel Asks a specified module to return the Enable/
Enable/Disable Disable status of all analog input channels
Status
$aabmm Set Channel Set Enable/Disable status for analog inpuf
Enable/Disable channels
Status
#aaMH Read all Max. Data | Read the maximum data from all analog inpuf
channels
#aaMHn Read single Max. Read the maximum date from a specified analog
Data input channel
#aaML Read all Min. Data Read the minimum data from all analog input
channels
#aaMLn Read single Min. Read the minimum data from a specified analog
Data input channel
#aaDnd Set Digital Output Sets the status for the specified digital output
channels
$aaBnn Read Analoglnput Return the input range code from the specific
RangeCode analog input channel
$aaBRCnn Read Analoglnput Return the input range code from the specific|
RangeCode analog input channel (For ADAM-6017-CE
Version)
$aaAccrr Write Analog Input Write the input range code to the specific
Code analoginput channel
$aaAccrrrr Write Analog Input Write the input range code to the specific
Code analoginput channel (For ADAM-6017 version)
#aan
Name Read Analog Input from Channel N

Description Returns the input data from a specified analog input channel in
a specified module.
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Syntax #aan(cr)
# is a delimiter character.
aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)
n (range 0-8) represents the specific channel you want to
read the input data.
(cr) is the terminating character, carriage return (ODh).
Response
>(data)(cr) if the command is valid.
?aa(cr) if an invalid operation was entered.
There is no response if the module detects a syntax error or
communication error or if the address does not exist.
> delimiter indicating a valid command was received.
? delimiter indicating the command was invalid.
(cr) is the terminating character, carriage return (ODh).

Example  command: #012(cr)
response: >+10.000

Channel 2 of the ADAM-6000 analog module at address 01h
responds with an input value +10.000.

#aa
Name Read Analog Input from All Channels

Description Returns the input data from all analog input channels in a
specified module.
Syntax #aa(cr)

# is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)

(cr) is the terminating character, carriage return (ODh).

147 Chapter 6



Response  >(data)(data)(data)(data)(data)(data)(data)(data)(data)(cr) if
the command is valid.
?aa(cr) if an invalid operation was entered.
There is no response if the module detects a syntax error or
communication error or if the address does not exist.
> delimiter indicating a valid command was received.
? delimiter indicating the command was invalid.
(cr) is the terminating character, carriage return (ODh).

Note: The latest data returned is the Average value of the preset
channels in this module.

Example  command: #01(cr)
response: >+10.000+10.000+10.000+10.000+10.000

+10.000+10.000+10.000+10.000
$aal

Name Span Calibration

Description Calibrates a specified module to correct for gain errors

Syntax $aa0(cr)
$ is a delimiter character.
aa (range 00-FF) represents the 2-character hexadecimal slave
address of the ADAM-6000 module which is to be calibrated.
(Always 01)
0 represents the span calibration command.
(cr) is the terminating character, carriage return (ODh)

Response  laa(cr) if the command is valid.
?aa(cr) if an invalid operation was entered.
There is no response if the module detects a syntax error or
communication error or if the address does not exist.
I delimiter indicating a valid command was received.
? delimiter indicating the command was invalid.
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Note:

$aal
Name

aa (range 00-FF) represents the 2-character hexadecimal slave
address of an ADAM-6000 module.
(cr) is the terminating character, carriage return (ODh)

In order to successfully calibrate an analog input module’s
input range, a proper calibration input signal should be
connected to the analog input module before and during the
calibration process.

Zero Calibration

Description Calibrates a specified module to correct for offset errors

Syntax

Response

Note:

$aal(cr)

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
Modbus address of the ADAM-6000 module which is to be
calibrated. (Always 01)

1 represents the zero calibration command.

(cr) is the terminating character, carriage return (ODh)

laa(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

I delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal slave
address of an ADAM-6000 module.

(cr) is the terminating character, carriage return (ODh)

In order to successfully calibrate an analog input module’s
input range, a proper calibration input signal should be
connected to the analog input module before and during the
calibration process.
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$aab
Name Read Channel Enable/Disable Status

Description Asks a specified module to return the Enable/Disable status of
all analog input channels

Syntax $aab(cr)
$ is a delimiter character.
aa (range 00-FF) represents the 2-character hexadecimal slave
address of the ADAM-6000 module you want to interrogate.
(Always 01)
6 is the read channels status command.
(cr) is the terminating character, carriage return (0ODh)
Response  'aammo(cr) if the command is valid.
?aa(cr) if an invalid operation was entered.
There is no response if the module detects a syntax error or
communication error or if the address does not exist.
I delimiter indicating a valid command was received.
? delimiter indicating the command was invalid.
aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module. mm are two
hexadecimal values.
Each value is interpreted as 4 bits.
The first 4-bit value represents the status of channels 7-4,
the second 4 bits represents the status of channels 3-0. A
value of 0 means the channel is disabled, while a value of 1
means the channel is enabled.
(cr) is the terminating character, carriage return (ODh)
Example  command: $016(cr)
response: 101FF(cr)

The command asks the specific module at address 01h to send
Enable/Disable status of all analog input channels. The analog
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$aasmm
Name

input module responds that all its channels are enabled (FF
equals 1111 and 1111).

Set Channel Enable/Disable Status

Description Set Enable/Disable status for all analog input channels

Syntax

Response

Example

$aas5mm(cr)

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module. (Always 01)

5 identifies the enable/disable channels command. mm
(range 00-FF) are two hexadecimal characters.

Each character is interpreted as 4 bits.

The first 4-bit value represents the status of channels

7-4; the second 4-bit value represents the status of channels 3-
0. A value of 0 means the channel is disabled, while a value of
1 means the channel is enabled.

(cr) is the terminating character, carriage return (ODh)
laa(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

! delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module.

(cr) is the terminating character, carriage return (ODh)
command: $01581(cr)

response: 101(cr)

The command enables/disables channels of the analog input
module at address 01h. Hexadecimal 8 equals binary 1000,
which enables channel 7 and disables channels 4, 5 and 6.
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Hexadecimal 1 equals binary 0001, which enables channel
0 and disables channels 1, 2 and 3.

#aaMH
Name Read Maximum Value

Description Read the maximum values from all analog input channels in a
specified analog module

Syntax #aaMH(cr)
# is a delimiter character.
aa (range 00-FF) represents the 2-character hexadecimal slave
address of the ADAM-6000 module to be read.
(Always 01)

MH represents the read maximum value command. (cr)
is the terminating character, carriage return (ODh)

Response  >(data)(data)(data)(data)(data)(data)(data)(data)(data)(cr)
if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module.

(cr) is the terminating character, carriage return (ODh)

Example  command: #01MH(cr)
Response  +10.000+10.000+10.000+10.000+10.000

+10.000 +10.000+10.000+10.000

The command asks the specific module at address 01h to
send historic maximum value from analog input channels.

Note: The latest data returned is the Average value of the preset
channels in this module.
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#aaMHnN
Name

Read Maximum Value from channel N

Description Read the maximum value from a specific channel in a

Syntax

Response

Example

Name

specified module

#aaMHn(cr)

# is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal slave
address of the ADAM-6000 module to be read.

(Always 01)

MH represents the read maximum value command.

n (range 0-8) represents the specific channel you want to read
the input data.

(cr) is the terminating character, carriage return (ODh)

>(data)(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module.

(cr) is the terminating character, carriage return (ODh)

command: #01MH2(cr)
response: >+10.000

The command asks the specific module at address 01h to send
historic maximum value from analog input channel 2. #aaML

Read Minimum Value

Description Read the minimum values from all analog input channels in a

specified module
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Syntax #aaML(cr)
# is a delimiter character.
aa (range 00-FF) represents the 2-character hexadecimal slave
address of the ADAM-6000 module to be read.
(Always 01)
ML represents the read minimum value command.
(cr) is the terminating character, carriage return (ODh)

Response  >(data)(data)(data)(data)(data)(data)(data)(data)(data)(cr)
if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module.

(cr) is the terminating character, carriage return (ODh)

Example
command: #01ML(cr)
response:>+10.000+10.000+10.000+10.000

+10.000+10.000+10.000+10.000+10.000

The command asks the specific module at address 01h to
send historic minimum value from all Al channels.

Note: The latest data returned is the Average value of the preset
channels in this module.

#aaMLn

Name Read Minimum Value from channel N

Description Read the minimum value from a specific analog input
channel in a specified module
Syntax #aaMLn(cr)
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Response

Example

Name

# is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal slave
address of the ADAM-6000 module to be read.

(Always 01)

ML represents the read minimum value command.

n (range 0-8) represents the specific channel you want to read
the input data.

(cr) is the terminating character, carriage return (ODh)

>(data)(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module.

(cr) is the terminating character, carriage return (ODh)

command: #01ML3(cr)
response: >+10.000

The command asks the specific module at address 01h to send
historic minimum value from analog input channel 3. #aaDnd

Set Digital Output

Description Set the digital output status in ADAM-6000 analog input

Syntax

module.
#aaDnd(cr)
# is a delimiter character.
aa (range 00-FF) represents the 2-character hexadecimal slave
address of the ADAM-6000 module to be read.
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Response

Example

$aaBnn
Name

(Always 01)

D represents the digital output setting command.

n (range 0-1) represents the specific channel you want to set
the output status. d (range 0-1) represents the status you
want to set to the specific channel

(cr) is the terminating character, carriage return (ODh)

laa(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

! delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module.

(cr) is the terminating character, carriage return (0Dh)

command: #01DO1(cr)
response: 101

The command set digital channel 0 "ON” status for

the specific module at address 01h.

Read Analog Input Range Code from Channel N

Description Returns the range code from a specified analog input channel

in a specified module.

Syntax $aaBnn(cr)
$ delimiter character
aa (range 00-FF) 2-character hexadecimal
Slave address of the ADAM-6000 module you want
to interrogate. (Always 01)
B Analog Input Range Code command
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nn (range 00-07) channel you want to read the range code

(cr) terminating character, carriage return (ODh)
Response

laa(data)(code) Command is valid

?aa(cr) Invalid operation was entered

! Valid command was received

? Command was invalid
(cr) Terminating character, carriage return (ODh)
(code) range code read. Refer to the tables below

* There is no response if the module detects a syntax error or communication
error or if the address does not exist.

ADAM-6017 Analog Input Channel Range Code

For the * marked range code is only supported by ADAM-6017-CE version
Note! We suggest using $aaBRCnn to read if ADAM-6017-CE is applied
Range Code (Hex) Range Code (Decimal) Range Description
08 8 +/-10V

09 9 +/-5V

0A 10 +-1V

0B 11 +/-500mV

oc 12 +/-150mV

oD 13 0~20mA

07 7 4~20mA

*0x0148 - 0~10Vv

*0x0147 - 0~5V

*0x0145 - 0~1Vv

*0x0106 - 0~500mV

*0x0105 - 0~150mV

*0x0181 - +/-20mA

ADAM-6015 Analog Input Channel Range Code
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Range Code |Range Code |Range Description

(Hex) (Decimal)

20 32 Pt 100 (0=0.00385) -50~150° C
21 33 Pt 100 (0=0.00385) 0~100° C

22 34 Pt 100 (0=0.00385) 0~200° C

23 35 Pt 100 (0=0.00385) 0~400° C
24 36 Pt 100 (0=0.00385) -200~200° C
25 37 Pt 100 (0=0.00392) -50~150° C
26 38 Pt 100 (0=0.00392) 0~100° C

27 39 Pt 100 (0=0.00392) 0~200° C

28 40 Pt 100 (0=0.00392) 0~400° C

29 41 Pt 100 (0=0.00392) -200~200° C
2A 42 Pt 1000 -40~160° C

2B 43 Balco 500 -30~120° C

2C 44 Ni 518 -80~100° C

2D 45 Ni 518 0~100° C

ADAM-6018 Analog Input Channel Range Code

Range Code |Range Code |Range Description

(Hex) (Decimal)

OE 14 Thermocouple J (0~760 d)

OF 15 Thermocouple K (0~1370 d)
10 16 Thermocouple T (-100~400 d)
11 17 Thermocouple E (0~1000 d)
12 18 Thermocouple R (500~1750 d)
13 19 Thermocouple S (500~1750 d)
14 20 Thermocouple B (500~1800 d)
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$aaBRCnn

Name Read Analog Input Range Code from Channel N

Description Returns the range code from a specified analog input

channel in a specified module.
Syntax $aaBRCnn

$ delimiter character

aa (range 00-FF) 2-character hexadecimal
Slave address of the ADAM-6000 module you
want to interrogate. (Always 01)

B Analog Input Range Code command

RC Range Code

nn (range 00-07) channel you want to read the range code

Response

laa(data)(code) | Command is valid

?aa(cr) Invalid operation was entered

! Valid command was received

? Command was invalid

(cr) Terminating character, carriage return (ODh)

(code) range code read. Refer to the tables below

* There is no response

if the module detects a syntax error or communication

error or if the address does not exist.\

ADAM-6017-CE Analog Input Channel Range Code
ADAM-6017-CE version

Range Code (Hex) Range Description
0x0143 +/-10V
0x0142 +/-5V
0x0140 +/-1V
0x0104 +/-500mV
0x0103 +/-150mV
0x0148 0~10V
0x0147 0~5Vv
0x0145 0~1Vv
0x0106 0~500mV
0x0105 0~150mV
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0x0182 0~20mA

0x0180 4~20mA
0x0181 +/-20mA
$aaAccrr/$aaAccrrrr
Note! $aaAccrrrr is only for ADAM-6017-CE Version
Name Write Analog Input Range Code from Channel N

Description Write Analog Input range code and reply if the setting is
successful

Syntax $aaAccrr/$aaAccrrrr

$ delimiter character

aa (range 00-FF) | 2-character hexadecimal
Slave address of the ADAM-6000 module you
want to interrogate. (Always 01)

A Analog Input Range Code command
cc The channel(s) you want to set
rr The specific channel you want to write the
reer range code
Response
?aa(cr) Invalid operation was entered

! Valid command was received

? Command was invalid
(cr) Terminating character, carriage return (ODh)
(code) range code read. Refer to the tables below

* There is no response if the module detects a syntax error or communication
error or if the address does not exist.

ADAM-6017 Analog Input Range

Range Description | CE Version AE & BE Version
Range Code Range Code
+/-10V 0x0143 08
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+/-5V 0x0142 09
+-1V 0x0140 0A
+/-500mV 0x0104 0B
+/-150mV 0x0103 oC
0~10V 0x0148
0~5Vv 0x0147
0~1Vv 0x0145
0~500mV 0x0106
0~150mV 0x0105
0~20mA 0x0182 0D
4~20mA 0x0180 07
+/-20mA 0x0181
Note! Write ADAM-6017-AE and ADAM-6017-BE version Range
on ADAM-6017-CE is applicable. However, we suggest you
write new range code in our module.
Note! For ADAM-6015, ADAM-6018 table is listed in the previous

Example command: $01A010147(cr) channel 1 is set
to 0x0147, which means "0~5V" response: 1010B (cr) or
1010147 (cr) - setting successful

page.

?01-setting fail

Example command: $01A0109(cr)

channel 1 set to 9, which means "+/-5V" response:

101(cr) - setting successful
?01-setting fail




?01AVG(cr) - setting fail, because the channel is set to on

of the average channel.

6.4.4 Analog Input Alarm Command Set
(ADAM-6015, 6017, 6018)

Command [Command |Description

Syntax Name

$aaCjAhs Set Alarm Set the High/Low alarm in either Momentary or
Mode Latching mode

$aaCjAh Read  Alarm|Returns the alarm mode for the specified channels
Mode

$aaCjAhEs |Enable/Disable|Enables/Disables the high/low alarm of the specified
Alarm channels

$aaCjCh Clear Latch| Resets a latched alarm
Alarm

$aaCjAhCCn | Set Alarm Connects the High/Low alarm of a specified input
Connection channel to interlock with a specified output channel

$aaCjRhC R ead Alarm |Returns the alarm configuration of a specified input
Connection channel

$aaCjAhU Set Alarm Limit| Sets the High/Low alarm limit value to a specified

channel

$aaCjRhU Read  Alarm|Returns the High/Low alarm limit value of the specified
Limit channel

$aaCjs Read  Alarm|Reads whether an alarm occurred in the specified
Status channel

ADAM-6000 Series User Manual

162




$aaCjAhs
Name

Set Alarm Mode

Description Sets the High/Low alarm of the specified input channel in

Syntax

Response

Example

the addressed ADAM-6000 module to either Latching or
Momentary mode.

$aaCjAhs(cr)

$ is a delimiter character. aa (range 00-FF) represents the
2-character hexadecimal slave network address of an
ADAM-6000 module.

(Always 01)

Cj identifies the desired channel j (j : 0to 7).

A is the Set Alarm Mode command. h indicates alarm
types (H = High alarm, L = Low alarm) s indicates alarm
modes (M = Momentary mode,

L = Latching mode)

(cr) represents terminating character, carriage return (ODh)
laa(cr) if the command was valid

?aa(cr) if an invalid operation was entered.

There is no response if the system detects a syntax error or
communication error or if the address does not exist. !
delimiter indicating a valid command was received.

aa represents the 2-character hexadecimal slave address of the
corresponding ADAM-6000 module.

(cr) represents terminating character, carriage return (ODh)

command: $01C1AHL(cr)

response: 101(cr)

Channel 1 of the ADAM-6000 module at address 01lh is
instructed to set its High alarm in Latching mode.

The module confirms that the command has been received.
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$aaCjAh
Name Read Alarm Mode
Description Returns the alarm mode for the specified channel in the
specified ADAM-6000 module.
Syntax $aaCjAh(cr)
$ is a delimiter character. aa (range 00-FF) represents the
2-character hexadecimal slave address of an ADAM-
6000 module.
(Always 01)
Cj identifies the desired channel j (j: 0to 7). A
is the Read Alarm Mode command.
h indicates the alarm types (H = High alarm,
L = Low alarm)
(cr) represents terminating character, carriage return (ODh)
Response  laas(cr) if the command was valid
?aa(cr) if an invalid operation was entered.
There is no response if the system detects a syntax error or
communication error or if the address does not exist. !
delimiter indicating a valid command was received.

aa represents the 2-character hexadecimal slave address of the
corresponding ADAM-6000 module.

s indicates alarm modes (M = Momentary mode,
L = Latching mode)
(cr) represents terminating character, carriage return (ODh)
Example  command: $01C1AL(cr)
response: !01M(cr) Channel 1 of the ADAM-6000 module at
address 01h is instructed to return its Low alarm mode.
The system responds that it is in Momentary mode.
$aaCjAhEs
Name Enable/Disable Alarm
Description Enables/Disables the High/Low alarm of the specified input
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Syntax

Response

Example

Note:

$aaCjCh
Name

channel in the addressed ADAM-6000 module
$aaCjAhEs(cr)

$ is a delimiter character. aa (range 00-FF) represents the
2-character hexadecimal slave address of an ADAM-
6000 module.

(Always 01)

Cj identifies the desired channel j (j : 0 to 7).

AhEs is the Set Alarm Mode command.

h indicates alarm type (H = High alarm, L = Low alarm) s
indicates alarm enable/disable (E = Enable, D = Disable)
(cr) represents terminating character, carriage return (ODh)
laa(cr) if the command was valid

?aa(cr) if an invalid operation was entered.

There is no response if the system detects a syntax error or
communication error or if the address does not exist. !
delimiter indicating a valid command was received.

aa represents the 2-character hexadecimal slave address of the
corresponding ADAM-6000 module.

(cr) represents terminating character, carriage return (ODh)
command: $01C1ALEE(cr)

response: 101(cr)

Channel 1 of the ADAM-6000 module at address 01lh is
instructed to enable its Low alarm function.

The module confirms that its Low alarm function has been
enabled.

An analog input module requires a maximum of 2 seconds
after it receives an Enable/Disable Alarm command to let the
setting take effect.

Clear Latch Alarm

Description Sets the High/Low alarm to OFF (no alarm) for the specified
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input channel in the addressed ADAM-6000 module
Syntax $aaCjCh(cr)

$ is a delimiter character. aa (range 00-FF) represents the

2-character hexadecimal slave network address of an

ADAM-6000 module.

(Always 01)

Cj identifies the desired channel j (j : 0 to 7).

Ch is the Clear Latch Alarm command.

h indicates alarm type (H = High alarm, L = Low alarm)

(cr) represents terminating character, carriage return (ODh)
Response  laa(cr) if the command was valid

?aa(cr) if an invalid operation was entered.

There is no response if the system detects a syntax error or

communication error or if the address does not exist. !

delimiter indicating a valid command was received. aa

represents the 2-character hexadecimal slave address of the

corresponding ADAM-6000 module.

(cr) represents terminating character, carriage return (ODh)

Example  command: $01C1CL(cr)
response: 101(cr) Channel 1 of the ADAM-6000 module at address
01h is instructed to set its Low alarm state to OFF.
The system confirms it has done so accordingly.
$aaCjAhCCn
Name Set Alarm Connection
Description Connects the High/Low alarm of the specified input channel
to interlock the specified digital output in the addressed
ADAM-6000 module
Syntax $aaCjAhCCn(cr) $ is a delimiter character. aa (range 00-
FF) represents the 2-character hexadecimal slave address

of an ADAM-6000/TCP module.
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Response

Example

$aaCjRhC
Name

(Always 01)

Cj identifies the desired analog input channel j (j : 0 to 7).
ARC is the Set Alarm Connection command.

h indicates alarm type (H = High alarm, L = Low alarm) Cn
identifies the desired digital output channel n (n: 0 to 1).
To disconnect the digital output, n should be set as “*™,

(cr) represents terminating character, carriage return (ODh)

laa(cr) if the command was valid

?aa(cr) if an invalid operation was entered.

There is no response if the system detects a syntax error or
communication error or if the address does not exist. !
delimiter indicating a valid command was received.

aa represents the 2-character hexadecimal slave address

of the corresponding ADAM-6000 module.

(cr) represents terminating character, carriage return (ODh)

command: $01C1ALCCO(cr)

response: !01(cr) Channel 1 of the ADAM-6000 module at
address Olh is instructed to connect its Low alarm to the digital
output of channel 0 in the specific module.

The system confirms it has done so accordingly.

Read Alarm Connection

Description Returns the High/Low alarm limit output connection of a

Syntax

specified input channel in the addressed module
$aaCjRhC(cr)

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module. (Always 01) Cj

identifies the desired analog input channel j (j : 0 to 7).
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RhC is the Read Alarm Connection command.
h indicates alarm type (H = High alarm, L = Low alarm)
(cr) represents terminating character, carriage return (ODh)

Response  laaCn(cr) if the command was valid
?aa(cr) if an invalid operation was entered.
There is no response if the system detects a syntax error or
communication error or if the address does not exist. !
delimiter indicating a valid command was received.
aa represents the 2-character hexadecimal slave address
of the corresponding ADAM-6000 module.
Cn identifies the desired digital output channel n (n: 0 to 1)
whether interlock with the alarm of the specific analog input

33733

channel. If the values of n are , the analog input has no
connection with a digital output point.
(cr) represents terminating character, carriage return (ODh)
Example  command: $01C1RLC(cr)
response: 101CO0(cr) Channel 1 of the ADAM-6000 module at
address 01h is instructed to read its Low alarm output
connection.
The system responds that the Low alarm output connects to the

digital output at channel 0 in the specific module. $aaCjAhU

Name Set Alarm Limit

Description Sets the High/Low alarm limit value for the specified input
channel of a specified ADAM-6000 module.

Syntax $aaCjAhU(data)(cr) $ is a delimiter character. aa (range
00-FF) represents the 2-character hexadecimal slave
address of an ADAM-6000 module.

(Always 01)
Cj identifies the desired analog input channel j (j : 0 to 7).
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AhU is the Set Alarm Limit command. h indicates alarm

type (H = High alarm, L = Low alarm) (data) represents

the desired alarm limit setting.

The format is always in engineering units.

(cr) represents terminating character, carriage return (ODh)
Response  laa(cr) if the command was valid

?aa(cr) if an invalid operation was entered.

There is no response if the system detects a syntax error or

communication error or if the address does not exist. !

delimiter indicating a valid command was received.

aa represents the 2-character hexadecimal slave address

of the corresponding ADAM-6000 module.

(cr) represents terminating character, carriage return (ODh)

Example  command: $01C1AHU+080.00(cr)
response: 101(cr) The high alarm limit of the channel 1 in the
specific module at address 01h is been set +80.
The system confirms the command has been received.

Note: An analog input module requires a maximum of 2 seconds
after it receives a Set Alarm Limit command to let the settings
take effect.

$aaCjRhU

Name Read Alarm Limit

Description Returns the High/Low alarm limit value for the specified
input channel in the addressed ADAM-6000 module
Syntax $aaCjRhU(cr)
$ is a delimiter character. aa (range 00-FF) represents the
2-character hexadecimal slave address of an ADAM-
6000 module.
(Always 01)
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Cj identifies the desired analog input channel j (j : 0 to 7).

RhU is the Read Alarm Limit command.

h indicates alarm type (H = High alarm, L = Low alarm)

(cr) represents terminating character, carriage return (ODh)
Response  laa(data)(cr) if the command was valid

?aa(cr) if an invalid operation was entered.

There is no response if the system detects a syntax error or

communication error or if the address does not exist. !

delimiter indicating a valid command was received.

aa represents the 2-character hexadecimal slave address

of the corresponding ADAM-6000 module.

(data) represents the desired alarm limit setting. The format is

always in engineering units.

(cr) represents terminating character, carriage return (ODh)
Example  command: $01C1RHU(cr)

response: '01+2.0500(cr) Channel 1 of the ADAM-6000

module at address 01h is configured to accept 5V input. The

command instructs the system to return the High alarm limit

value for that channel.

The system responds that the High alarm limit value in the

desired channel is 2.0500 V.

$aaCjS

Name Read Alarm Status

Description Reads whether an alarm occurred to the specified input
channel in the specified ADAM-6000 module

Syntax $aaCjS(cr)
$ is a delimiter character. aa (range 00-FF) represents the
2-character hexadecimal slave address of an ADAM-
6000 module.
(Always 01)
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Cj identifies the desired analog input channel j (j : 0 to 7).
S is the Read Alarm Status command.
(cr) represents terminating character, carriage return (ODh)

Response  laahl(cr) if the command was valid
?aa(cr) if an invalid operation was entered.
There is no response if the system detects a syntax error or
communication error or if the address does not exist. !
delimiter indicating a valid command was received. aa
represents the 2-character hexadecimal slave address of the
corresponding ADAM-6000 module.
h represents the status of High alarm. “1” means the High
alarm occurred, ‘0” means it did not occur. | represents the
status of Low alarm. “1”” means the Low alarm occurred, ~0”
means it did not occur.
(cr) represents terminating character, carriage return (ODh)
Example  command: $01C1S(cr)
response: 10101(cr)
The command asks the module at address 01h to return its
alarm status for channel 1.
The system responds that a High alarm has not occurred, but
the Low alarm has occurred.

6.4.5 Universal I/O Command Set
(ADAM-6024)

Command | Command Description
Syntax Name
$aabmm Set Al Channels Set Enable/Disable status to all analog

Enable/Disable Status | input channels

$aab Read Al Channels Return the Enable/Disable status of all
Enable/Disable Status | analog input channels
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#aa Read Al Values from all | Return the input values from all analog
channels input channels
#aacc Read Al Value from a | Return the input value from a specified
specified channel analog input channel
$aaDcc Read AO Startup Value | Read startup output value from a
specific analog output channel
$aaDcchhh | Set AO Startup Value | Set startup output value to a specific
analog output channel
#aaccdd.dd | Write AO Values Write value to the specific analog output
d channel
#aal Read DI Values from all | Return the input values from all digital
channels input channels
#aaccdd Write DO Values Write value to a single specific digial
output channel or to all digital output
channels
$aaBnn Read Al  Channel | Return the channel range code form
Range Code specific analog input channel
$aaCnn Read AO Channel | Return the channel range code form
Range Code specific analog output channel
$aa5bmm
Name Set Al Channels Enable/Disable Status
Description Set Enable/Disable status for all analog input channels of the
specified module
Syntax $aabmm(cr)

ADAM-6000 Series User Manual

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module. (Always 01)

5 identifies the enable/disable channels command. mm
(range 00-FF) are two hexadecimal characters.

Each character is interpreted as 4 bits.

The first 4-bit value represents the status of channels

5-4; the second 4-bit value represents the status of channels
3-0. A value of 0 means the channel is disabled, while a
value of 1 means the channel is enabled.

(cr) is the terminating character, carriage return (ODh)
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Response

Example

laa(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

! delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of an ADAM-6000 module.

(cr) is the terminating character, carriage return (ODh)

command: $01521(cr)

response: '01(cr)

The command enables/disables channels of the analog input
module at address 01h. Hexadecimal 2 equals binary 0010,
which enables channel 5 and disables channels 4.
Hexadecimal 1 equals binary 0001, which enables channel 0
and disables channels 1, 2 and 3.
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Description

$aab

Name Read Al Channels Enable/Disable Status
Asks a specified module to return the Enable/Disable status
of all analog input channels

Syntax $aab(cr)
$ is a delimiter character.
aa (range 00-FF) represents the 2-character hexadecimal slave
address of the ADAM-6000 module you want to interrogate.
(Always 01)
6 is the read channels status command.
(cr) is the terminating character, carriage return (ODh)

Response . . .
laamm(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or

communication error or if the address does not exist.

! delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal

slave address of an ADAM-6000 module. mm are two

hexadecimal values.

Each value is interpreted as 4 bits.

The first 4-bit value represents the status of channels 5-4, the

second 4 bits represents the status of channels 3-0. A value

of 0 means the channel is disabled, while a value of 1 means

the channel is enabled.

(cr) is the terminating character, carriage return (ODh)
Example command: $016(cr)

response: '013F(cr)

The command asks the specific module at address 01h to

send the Enable/Disable status of all analog input

channels.

Channels 0~5 are all enabled. (3F equals 0011 and 1111).
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Description
#aa
Name

Syntax

Response

Example

#aacc
Name

Syntax

Read Al Values from All Channels

Returns the input data from all analog input channels in

a specific module.

#aa(cr)

# is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)

(cr) is the terminating character, carriage return (ODh).
>(data)(data)(data)(data)(data)(data)(cr) if command valid.
?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

(cr) is the terminating character, carriage return (ODh).

command: #01(cr)
response:>+10.000+10.000+10.000+10.000+10.000+10.00

Read Al Value from One Channel

Returns the input data from a specified analog input channel
in a specified module.

#aacc(cr)

#is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01) cc (range 00-05) represents the
specific channel you want to read the input data.

(cr) is the terminating character, carriage return (ODh).
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Description
Response

Example

>(data)(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

(cr) is the terminating character, carriage return (ODh).
command: #0103(cr)

response: >+10.000

Analog input channel 3 of the ADAM-6024 module at
address 01h responds with an input value +10.000.
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$aaDcc
Name
Description

Syntax

Response

Example

$aaDcchhh
Name
Description

Read AO Startup Value from One Channel

Returns the startup value from a specified analog output
channel in a specified module.

$aaDcc(cr)

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)

D represents the analog output channel startup command. cc
(range 00-01) represents the specific channel you want to
read the startup value.

(cr) is the terminating character, carriage return (ODh).
laahhh(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

! delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01) hhh (range 000-FFF) represents
the 3-character hexadecimal startup value of the specific
AO channel.

(cr) is the terminating character, carriage return (ODh).

command: $01DO0O1(cr)

response: '01FFF(cr)

Startup value for analog output channel 1 of the ADAM6024
module at address 01h responds with a value +10.000.

(The AO range of channel 1 is 0~10V)

Set AO Startup Value to One Channel

Set the startup value to a specified analog output channel in
a specified module.
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Syntax

Response

Example

#aaccdd.ddd
Name
Description

$aaDcchhh(cr)

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)

D represents the analog output channel startup command. cc
(range 00-01) represents the specific channel you want to set
the startup value.

hhh (range 000-FFF) represents the 3-character hexadecimal
startup value of the specific AO channel.

(cr) is the terminating character, carriage return (ODh).

laa(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

! delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)

(cr) is the terminating character, carriage return (ODh).

command: $01DO1FFF(cr)

response: 101(cr)

Startup value for analog output channel 1 of the ADAM-
6024 module at address 01h is set with a value +10.000.
(The AO range of channel 1 is 0~10V)

Write AO Value to One Channel
Write output value to a specified analog output channel in
a specified module.
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Syntax

Response

Example

$aa7
Name
Description

Syntax

#aaccdd.ddd(cr)

# is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01) cc (range 00-01) represents the
specific channel you want to write output value.

dd.ddd (in engineering unit) represents the analog output
value of the specific analog output channel.

(cr) is the terminating character, carriage return (ODh).

>(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)

(cr) is the terminating character, carriage return (ODh).
command: #010105.555(cr)

response: >(cr)

Value for analog output channel 1 of the ADAM-6024
module at address 01h is set with a value +05.555.

Read DI Channel Status

This command requests that the specified module return
the status of its digital input channels.

$aa7(cr)

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave network address of the ADAM-6000 module.
(Always 01)

7 is the Digital Data In command.

(cr) is the terminating character, carriage return (ODh)
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Response

Example

#aaccdd
Name
Description

laa(data)(cr) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

! delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave network address of an ADAM-6000 module. (data) a
2-character hexadecimal value representing the values of
the digital input module.

(cr) is the terminating character, carriage return (ODh)
command: $017(cr) response: 10101 (cr) The command asks
the specific module at address 01h to return the values of all
DI channels. DI channel 0 is ON and channel 1 is OFF since
the return value is 1 (01b).

Write DO Value to a Single Channel or All Channels
This command sets a single or all digital output channels to
the specific module.
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Syntax

Response

Example

#aaccdd(cr)

# is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave network address of the ADAM-6000 module.
(Always 01) cc is used to indicate which channel(s) you
want to set.

Writing to all channels (byte):

Both characters should be equal to zero.

Writing to a single channel (bit):

First character is 1.

Second character indicates channel number (00-01).

dd is the hexadecimal representation of the digital output
value(s).

Writing to all channels (byte)

The digital equivalent of these hexadecimal characters
represent the channels’ values.

Writing to a single channel (bit)

First character is always 0. The value of the second character
is either 0 or 1. (The DO value)

>(cr) if the command was valid.

?aa(cr) if an invalid command has been issued.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave network address of a module that is responding. (cr)

is the terminating character, carriage return (ODh)

command: #011101(cr)

response: >(cr)

An output bit with value 1 is sent to digital output channel 1
of a module at address 01h.

DO channel 1 of the specific module is set to ON.
command: #010002(cr) response: >(cr) An output byte
with value 02 (10b) is sent to the module at address 01h.
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DO channels 1 is set to ON, and channel 0 is set to OFF.
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$aaBnn

Name Read Analog Input Range Code from Channel N

Description Returns the range code from a specified analog input channel
in a specified module.

Syntax $aaBnn(cr)

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal

slave address of the ADAM-6000 module you want to

interrogate. (Always 01)

B is the Analog Input Range Code command.

nn (range 00-07) represents the specific channel you want to

read the range code.

(cr) is the terminating character, carriage return (ODh).
Response laa(data)(code) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or

communication error or if the address does not exist.

! delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

(cr) is the terminating character, carriage return (ODh).

(code) is the range code read. Refer to the tables below to

see the meaning of range code for different modules.

ADAM-6024 Analog Input Channel Range Code

Range Code Range Code Range Description
(Hex) (Decimal)

07 7 4 ~20 mA

08 9 +10V

(0]} 13 0~20mA

Example command: $01B01(cr)
response: 1010D

We can know the range code of channel 1 is 0D, meaning “0~24 mA”.
$aaCnn

Name Read Analog Output Range Code from Channel N
Description Returns the range code from a specified analog output
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channel in a specified module.
Syntax $aaCnn(cr)

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)

C is the Analog Output Range Code command.

nn (range 00-07) represents the specific channel you want to
read the range code.

(cr) is the terminating character, carriage return (ODh).
Response  laa(data)(code) if the command is valid.
?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

I delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

(cr) is the terminating character, carriage return (ODh).
(code) is the range code read. Refer to the tables below to see
the meaning of range code for different modules.

ADAM-6024 Analog Output Channel Range Code

Range Code Range Code Range Description
(Hex) (Decimal)

00 0 0~20mA

01 1 4 ~20 mA

02 2 0~10V

Example command: $01C01(cr)
response: 10102
We can know the range code of channel 1 is 02, meaning “0~10 V.
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6.4.6 Digital Input/Output Command Set
(ADAM-6050, 6051, 6052, 6060, 6066)

Command |Command | Description
Syntax Name
$aab Read Asks a specified input module to return the status of all
Channels channels
#aabb Write Digital | Writes specified values to either a single channel or all
Output channels simultaneously
$aaJCFFFF |Read DI Returns the counter value from specified DI channels in a|
ssmm Channel specified module
Counter
Value
$aab
Name Read Channel Status

Description This command requests that the specified ADAM-6000

Syntax

Response

module return the status of its digital input channels

$aab(cr)

$ is a delimiter character. aa (range 00-FF) represents the

2-character hexadecimal slave network address of the
ADAM-6000 module.

(Always 01)

6 is the Digital Data In command.

(cr) is the terminating character, carriage return (ODh)
1aa00(data)(data)(data)(data)(cr) if the command is valid.
?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or

communication error or if the address does not exist.

I delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave network address of an ADAM-6000 module. (data)
a 2-character hexadecimal value representing the values
of the digital input module.

(cr) is the terminating character, carriage return (ODh)
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Example  command: $016(cr)
response: !'01000FFD(cr) The command asks the specific
module at address 01h to return the values of all channels.

The first 2-character portion of the response (exclude the "!"
character) indicates the address of the ADAM-6000
module. The second 2-character portion of the response is
reserved, and will always be 00 currently.

The 5~8 characters of the response indicate 15~12, 11~8,
7~4 and 3~0 channels value. In this example, channels
15~12 are all OFF since the 5 characters of the response is
"0" (0000b). Channels 11~8 and 7~4 are all ON, since the 6
and 7 characters of the response are both "F" (1111b).
Channel 0, 2, 3 are ON and channel 1 is OFF, since the 8
characters of the response is "D" (1101b).
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#aabb(data)

Name

Write Digital Output

Description This command sets a single or all digital output channels to

Syntax

Response

Example

the specific ADAM-6000 module.

#aabb(data)(cr)

# is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave network address of the ADAM-6000 module.
(Always 01) bb is used to indicate which channel(s) you
want to set. Writing to all channels (write a byte): both
characters should be equal to zero (BB=00).

Writing to a single channel (write a bit): first character is 1,
second character indicates channel number which can range
from Oh to Fh.

(data) is the hexadecimal representation of the DO value(s).
When writing to a single channel (bit)

The first character is always 0. The value of the second
character is either 0 or 1.

When writing to all channels (byte)

2 or 4-characters are significant. The digital equivalent of
these hexadecimal characters represent the channels’ values.

>(cr) if the command was valid.

?aa(cr) if an invalid command has been issued.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

aa (range 00-FF) represents the 2-character hexadecimal
slave network address of a module that is responding.

(cr) is the terminating character, carriage return (ODh)
command: #011201(cr)
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response: >(cr)

An output bit with value 1 is sent to channel 2 of a digital
output module at address 01h.

Channel 2 of the digital output module is set to ON.
command: #010012(cr) response:

>(cr)

An output byte with value 12h (00010010) is sent to the
digital output module at address 01h. Channels 1and 4 will
be set to ON, and all other channels will be set to OFF.
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$aaJCFFFFssmm

Name
Description

Syntax

Response

Example

Read DI Channel Counter Value

Returns the counter value from specified DI channels in a
specified module.

$aaJCFFFFssmm(cr)

$ is a delimiter character.

aa (range 00-FF) represents the 2-character hexadecimal
slave address of the ADAM-6000 module you want to
interrogate. (Always 01)

JCFFFF is the Digital Input Channel Counter Value
command.

ss (range 00-07) represents the specific start channel you
want to read the counter value.

mm (range 00-07) represents the total channel numbers you
want to read the counter value.

(cr) is the terminating character, carriage return (ODh).
>aa(data) if the command is valid.

?aa(cr) if an invalid operation was entered.

There is no response if the module detects a syntax error or
communication error or if the address does not exist.

> delimiter indicating a valid command was received.

? delimiter indicating the command was invalid.

(data) is the counter value read.

(cr) is the terminating character, carriage return (ODh).
Command: $01JCFFFF0001(cr)

Response: >010000000A(cr)

The command requests the module at address 01h to return
count value from channel 0. (the first read channel is 0,
represent by “00”, and only one channel is read) That
module return the count value 0000000A(h) from channel
0.
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Example Command: $01JCFFFFOC02(cr)
Response: >010000000A00000001(cr)
The command requests the module at address 01h to return
count value from channel 12 and 13. (The first read channel
is 12, represent by “0C”, and two channels are read) That
module return the count value 0000000A(h) from channel
12 and 00000001(h) from channel 13.

6.5 SNMP for ADAM-6000 Modules

ADAM-6000 (D version) supports SNMP v2c that helps user to manage
ADAM-6000 on the network. Furthermore, ADAM-6000 also support
SNMP Trap vlc. After enabling the SNMP trap function, when 1/O status
changes, ADAM-6000 will actively notify management station of the
change by way of SNMP message.

6.5.1 ADAM MIB file

Advantech offers ADAM MIB file which is designed based on standard
SNMP format for ADAM modules and simplifies the integration with
NMS (Network Management Software). By importing ADAM MIB file
to NMS, ADAM-6000 can be monitored on the network easily.

Note: The object Identity(node) CounterObj for counter is only
supported for ADAM-6051 in counter mode.

6.5.2 SNMP Trap Configuration
SNMP trap function can be configured by ADAM.Net utility or ASCII
command.

Host IP: The management station IP where SNMP trap message send to.
Note: Must disable the trap function before configuring host IP.

Deadband: Deadband is set to determine the minimum interval between
triggers of two traps. It is set to prevent traps from triggering
excessively by noise.

Specific type: Trap information contains specific type which can be used
to identify the event location. The specific type is shown in
below table.

Figure 6.3: Trap specific type table
Specific Type Channel Description
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1 0

2 1

3 2

4 3 Digital Input
5 4 Change

6 5

7 6

8 7

17 0

18 1

19 2

20 3 Digital Output
21 4 Change

22 5

23 6

24 7

1.  Configuration by ADAM.Net Utility
The host IP where SNMP trap message send to can be configured
by ADAM.Net Utility VV2.05.10 (B04) or higher version.
Stepl: Click the SNMP Trap item on the utility.
Step2: Disable the trap function.
Step3: Set the Host IP and click “Apply”.
Step 4: Enable the trap function.
Step5: Set the Dead band and click “Apply change”.

Information | Network| Stresn/Trep ||Administration | Firmware | P2P/Event | Access Control | Modbus Address |

Hosts 0 sceive top Dok Steaming

I~ 0. /1000100 Apply Deadband: 100 (50~1000) ms
Enable/Disable |
Trab fanc uzi 1. 1000100 Apply
rap lunction Host IP ADplyCl ]

2. [B5255255255  Apply
I3 [55355355255 apply
[ 4 [255255255255  Apply
LIS m Apply
I 6. [55255255255  apply
7. [B52535535 Apply
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Figure 6.4: Trap configuration by ADAM.Net Utility
2.  Configuration by ASCIl Command

(c:Host ID, 0~7)

Command Syntax |Description Example
%01SETTRAPCR  |Enable Trap Situation: Enable host 1 SNMP trap
(c:Host ID, 0~7) notice
Command:%01SETTRAP1R
Response:>01
%01SETTRAPcP  |Disable Trap Situation: Disable host 1 SNMP trap

notice
Command:%01SETTRAP1P
Response:>01

000xxx(xxx:ms in
hexadecimal format)

%01SETTRAPcaab |Set the host IP Situation:Set Host 1 IP to 10.0.0.100
bddee Com-

(aabbddee:host  IP mand:%01SETTRAP10A000064

in hexadecimal Response:>01

format, c:Host

ID,0~7)

%01SETTRAPSTOO0 |Set Trap dead band Situation:Set Trap dead band to 100

ms Com-
mand:%01SETTRAPST00000064
Response:>01

%01GETTRAPc(c:H
ost ID, 0~7)

Get the IP of host

Situation: Get IP address of host 1
Command:%01GETTRAP1
Response:!0A000064

%01GETTRAPST

Get trap dead band

Situation: Get Trap dead band
(100ms)
Command:%01GETTRAPST
Response:!00000064

%01GETTRAPCST
U (c:Host ID, 0~7)

Get trap enable/disable flag

Situation: Get Trap enable/disable]
status of host 1
Command:%01GETTRAP1STU
Response:!00 /
(0O0=disable,01=enable)

101

ADAM-6000 Series User Manual

192



CHAPTER

Graphic Condition
Logic (GCL)

Sections include:

* Overview

* GCL Configuration Environment
* Four Stages of One Logic Rule

* Logic Cascade and Feedback

* Logic and Online Monitoring

» Typical Application with GCL



Chapter 7 Graphic Condition Logic(GCL)

7.1 Overview

In a traditional control and data acquisition system, there must be one
controller to manage the system. Remote 1/0 modules like the ADAM6000
modules, only acquire data from sensors, or generate signals to control
other devices or equipment. There must be a computer (or a controller, such
as PLC) responsible to get the data from the input modules, manipulate the
data, execute logic operation and process depending on the input data, and
generate output data to the output modules based on the logic decision.

The computer (or controller) and remote I/O modules form a complete
control system within the same network. The complexity of logic operation
and process depend on the application, and it is implemented by a program
written on the computer (or controller). There are plenty of software
applications to write programs. Examples are C language, Microsoft Visual

Studio for computer, and Ladder language for PLC controllers.

In many applications, the logic operation and process is not very difficult
that it seems not so necessary to implement a computer or controller which
are too powerful than needed. Now, ADAM-6000 modules feature logic
operation and process ability by the new design --- Graphic Logic
Condition (GCL). This feature makes the ADAM-6000 modules become a
smart I/0 module that it can play as a standalone control system.

People can define the logic operation and process rules in the

ADAM.NET Utility and download the rules to the ADAM-6000 modules.
Then ADAM-6000 modules will execute the logic rules to process
different action depending on the input conditions. With GCL enabled,
a computer (or a controller) can be removed from the control system
since the ADAM-6000 modules can play as controller by themselves.

The configuration environment for GCL in ADAM.NET Utility is completely
graphical, making it very easy and intuitive to complete the logic rule
configuration. After completing the logic rule configuration and download,
engineers can see the real-time execution situation and input value in
ADAM.NET Utility on line. We will introduce these features in more detail

by following content.
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Note: To utilize GCL function, you need to upgrade firmware version
of your ADAM-6000 module to 4.x or later.

7.2 GCL Configuration Environment

As we have mentioned in Section 5.3.3, when you click the item list
representing the ADAM-6000 module in the Module Tree Display area,
there will be two item lists appearing below: All Channel Configuration
and GCL Configuration list item. You can configure all GCL related
setting by clicking the GCL Configuration item list.

For the two features Peer-to-Peer and GCL, only one of them can be enable
at one time. If you enable Peer-to-Peer function before, when you click the
GCL Configuration and launch the GCL configuration environment,
you will find that it is disabled by default. Once you click the Program
GCL button (refer to table below) to enable the GCL feature, the Peer-to-
Peer function will be disabled. Below is the image (Figure 7.1) of the Status
Display area after you have clicked the GCL Configuration item list.

i ) = B | || | «———— GCL Menu
T O 0 0 O O

Ruli2 4 Rak5 Rule5 Ruk?

=L O OF T O O

| Ruk1

[V Ensbls Ruls _wrffSh |« Rulel > S e

B m
™

Logic
Rule Set

Individual Logic
Rule Configuration

Figure 7.1: GCL Configuration Environment
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At the top of the Status Display area is the GCL Menu area. Refer to the

table below to see function for each graphical icon on the menu:

Icon Function Description
Current This icon shows current GCL status. The
Status status represented in the Icon cell is the
Disable, Programming and Running mode
o= (From top
W to button)
Note: You cannot enable Peer-to-Peer/Data
@:’?-. Stream function and GCL function at the same
QNP time. So if you want to enable GCL, Peer-
toPeer and Data Stream function will be
disabled automatically.
RUN Run GCL Select the Running mode. If this mode is
chosen, the LED below the button is lit.
| c—|
PROG | | Program Select the Programming mode. If this mode is
GCL chosen, the LED below the button is lit.
| —
Disable | | Disable GCL | Select the Disable mode. If this mode is
e chosen, the LED below the button is lit.
Picinr ¥ IP Table Click this button to configure IP table. IP table
‘ |P | Configuration | can used to define the destination for output.
— Only available in the Programming mode.
Monitoring Enable Online Monitoring. Only available in the
&‘ Running mode.
Upload Upload GCL configurations from ADAM-6000
% Project module to computer. Only available in the
: Programming mode.
! Download Download current GCL configurations to the
. ‘ Project ADAM-6000 module. Only available in the

Programming mode.
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Project Click this button to show current GCL
Content configurations. You can also save current
configurations into a file, or load previous
configuration from a specific file.

Below the GCL Menu area is the Logic Rule Set area. There are 16 logic
rules available on one ADAM-6000 module, so you can see 16 logic rule
icons here. Simply click the logic rule icon to configure that rule. For
example, if you want to configure rule 12, just click the logic rule icon with
text “Rule 12” below. The text background color of the selected logic rule
icon will become green.

At the bottom of the Status Display area is the Individual Logic Rule
Configuration area. After you have selected the rule you want to
configure in the Logic Rule Set area, click the Enable Rule check box to
enable that logic rule. The color of that logic rule icon will become white
after you enable it. You can write some description for that logic rule by
clicking the button next to the Note text box. There are four stages for one
logic rule: Input Condition, Logic, Execution and Output, which are all
displayed by graphical icon in the Individual Logic Rule Configuration
area. Refer to Figure 7.2 below. You can simply click the graphical icon

to configure each stage and one related configuration window will popup.
Rule 1

[ Ensbls Rule Note: [<Rulel >

NOP ( HOP
NOP () fl HOP

S—

NOP — 412 O(ms) L nop
Input Condition Stage Logic Stage Execution Stage Output Stage

Figure 7.2: Four Stages for One Logic Rule
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Input Condition | Option Description Condition Section
Stage - )
NoOperation No Opeartion | N/A 73.1
Al Local Al| >, =<
channel value
DI Local DI| True, False
channel value
DI_Counter Local counter| >, =, <
input channel
value
DI_Frequency Local > = <
frequency
input channel
value
Timer Local internal| >, =, <
Timer value
AuxFlag Local internal | True, False
Flag value
DO Local DO | True, False
channel value
Coutner Local internal| >, =, <
counter value
Logic Stage Option Description Section
AND AND operation | 7.3.2
OR OR operation
NAND NAND operation
NOR NOR operation
Execution Stage | Option Description Section
Execution_ Define the | 7.3.3
Period execution
time for this
logic rule
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counter setting

SendTo Combine out-
NextRule put of this
logic rule to
next logic rule
to form Logic
Cascade
Option Description Section
Output Stage NoOperation No Opeartion | 7.3.4
AO Local or
remote AO
channel
value
DO Local or
remote DO
channel value
DI_Counter Local or
remote
counter input
channel
setting
DO_Pulse Local or
remote pulse
output channel
setting
Timer Local internal
Timer setting
AuxFlag Local or
remote
internal Flag
value
RemoteMessage | Remote
message
Counter Local internal

7.3 Configure Four Stages of One Logic Rule
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7.3.1 Input Condition Stage

The Input Condition stage is a logic condition decision for the input data.
The decision result will be logic True or False, sending to the Logic stage
for logic operation. Take analog input mode as example, you can define the
condition as if the analog input value is greater than a specific value (the
limit). So when the input value becomes greater than the limit, the input
stage will transfer True to the Logic stage. Otherwise, it will transfer False
to the Logic stage.

When you click the Input Condition stage icon, you should see a dialog
window similar to Figure 7.3 below. You can choose the input mode by the
Mode combo box. The default mode is NoOperation, meaning there is no
input condition. You can choose local analog input channel (Al), local
digital input channel (D1), local counter input channel

(DI_Counter), local frequency input channel (DI_Frequency), internal
timer (Timer), internal flag (AuxFlag) , local digital output channel (DO)
and internal counter (Counter) as the input mode. After you choose the
appropriate input mode and complete all related setting, click the OK
button. That Input Condition stage icon will change its pattern to present
the current condition. We will describe each mode in more detail below.

GCL Input Properties @
Tag: |Adamﬁﬂl?.Ru1el Inputl
Mode: =
Operation
Type: I v 2 _I
(i
Min (nl}): Max (m1):
Input range: | ]
Min (n2): Max (m2):
Scale to: ] l
Result=n2 + (nput- nl) x [(m2 - n2) ¢ tml - nl)]
Condition |== _J
Value:
Refresh OK I Cancel [

Figure 7.3: Input Condition Stage Configuration Local
Analog Input Channel (Al)
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Below are the steps to configure analog input condition:

1.  After you choose Al as input mode, select the channel by the Channel
combo box.

2. In the Operation area, you can define the input condition operation.
Select the analog input type by the Type combo box. There are two
input types you can choose for analog input: If you select
ChannelValue, the current value of the selected analog input channel
is used as input for condition. If you select Deviation, the deviation
(Dividing difference between present sample value and previous
sample value by the total range value) of the selected analog input
channel is used as input for condition.

3. Select the appropriate condition for that input channel by the
Condition combo box and the Value text box. Refer to the examples
in the table below to see how to define analog input condition:

Channel | Type Condition | Value | Description

0 ChannelVvalue | >= 5 If the value of analog
channel 0 is more than or
equal to 5, the condition
result is logic  True.
Otherwise, the condition
result is logic False.

2 Channelvalue | = 3.2 If the value of analog
channel 2 equals to 3.2, the
condition result is logic
True. Otherwise, the
condition result is logic
False.

3 ChannelValue | <= 1.7 If the value of analog

channel 3 is less than or
equal to 1.7, the condition
result is logic True.
Otherwise, the condition
result is logic False.
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5 Deviation N/A 20 If the deviation of analog
channel 5 is greater than
20%, the condition result is
logic True. Otherwise, the
condition result is logic
False.

The analog input will read voltage (or current) from the channel we specified.
Usually, the voltage (or current) value can represent the real-world physical
unit value (we call it engineer unit value) and there is linear relationship
between the voltage (or current) value and the engineer unit value. For
example, the current and the engineer unit value have linear relationship as
shown below:

Pressure (kg/cm?)

Pressure (kg/icm?) = 0.625 x [ Current (mA) - 4]

10

Current (mA)

4 20
Figure 7.4: Engineer Unit and Current Value

ADAM-6000 analog input module features Scaling function to convert
the voltage (or current) value to the engineer unit value. For example,
that’s say the condition is if the pressure value is more than or equal to

2.5 kg/cmz. Without scaling function, you need to convert the pressure
value

(25 kg/cmz) to the current value (8 mA). Then you enter the current value
8 mA in the Value text box of the Operation area to define the condition.

Actually, you don’t need to transfer the pressure value to current value by

yourself. You can enable the scaling function by clicking the Scaling check

box in the Operation area. Then enter the minimum and maximum value

for the engineer unit in the Min and Max text box of the Scale to item, to

build relationship between the voltage (or current) value and the engineer
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unit value. For example here, you should enter 0 and 10 as the minimum
and maximum pressure value. Since ADAM-6000 module can
automatically transfer the pressure value to the current value, you just need

to enter the pressure value, 2.5 kg/cmz, into the Value text box to define the

condition. The configuration window should looks like Figure 7.5 below.
This functionality can help you to configure the condition more intuitively.

GCL Input Properties

Tag: [£.damB017 Fuled Tnput]
Mode [a1 =1
Chaunnel: [1 -
Operation
Type: |Channelvalue ~
Iv Scaling
Min (n1): Max m1):
Input range: |4 ma  [20 mb
Min (n2): ez (mIy:
Scale to: ||J !JEI

Result =n2 + (nput - nl) x [(m2 - n2) f {ml - nl)]

Coandition = =]
Value: 2.5
Refrezh | Ok | Cancel |

Figure 7.5: Scaling Function of Analog Input Mode

Local Digital Input Channel (DI)

After you choose DI as input mode, select the channel by the Channel
combo box. The value of the selected digital input channel will directly be
the input of condition. If the value of the selected digital input channel is
logic high, the condition result is logic True. If the value is logic low, the
condition result is logic False.

Local Counter Input Channel (DI_Counter)

After you choose DI_Counter as input mode, select the channel by the
Channel combo box. The count value of the selected counter input channel
will directly be the input of condition. Like the Analog Input condition,
select the appropriate condition for that input channel by the Condition
combo box and the Value text box. The condition will compare the value
read from the counter input channel with the value set by the Value text box.
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If condition is satisfied, the condition result is logic True. Otherwise, the
condition result is logic False.

Local Frequncy Input Channel (DI_Frequency)

After you choose DI_Frequency as input mode, select the channel by the
Channel combo box. The frequency value of the frequency input channel
will directly be the input of condition. Like the Counter Input condition,
select the appropriate condition for that input channel by the Condition
combo box and the Value text box. The condition will compare the frequency
value read from the frequency input channel and the value set by the Value
text box. If condition is satisfied, the condition result is logic True.
Otherwise, the condition result is logic False.

Internal Timer (Timer)

There are 16 local timers on one ADAM-6000 module. After the timer is
started, its value represents how long the time has passed. Here, you can
read the timer value and use it as input condition. After you choose Timer
as input mode, select appropriate timer by the Index combo box. (From
timer O to timer 15) Then you can define the condition by the Condition
combo box and the Value text box (unit: 0.01 second).

Only when the condition is met, the condition result is logic High. For

example, if you choose >= in the Condition combo box and type 500 in the
Value text box, it means the condition result will remain logic Low until the
timer value is greater 5 second (meaning 5 second is passed).

After 5 seconds is passed, the condition result will become logic High.

Internal Flag (AuxFlag)

There are 16 internal flags on one ADAM-6000 module. The data type of
internal flag is digital, meaning its value is either logic True or logic False.
You can read the internal flag value and use it as input condition. After you
choose AuxFlag as input mode, select appropriate internal flag by the
Index combo box. (From flag 0 to flag 15) Then you can define the
condition by the Condition combo box.

If you choose True in the Condition combo box, it means only when the
internal flag value equals to logic True, the condition result is logic True.
If you choose False in the Condition combo box, only when the internal
flag value equals to logic False, the condition result is logic True.
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You can use internal flag to implement logic cascade or logic feedback.
Refer to Section 7.4 for more detail about how to achieve this.

Note: You can use other program applications to read or write
internal flags through ASCII command or Modbus/TCP
address. Refer to section 6.4.2 and Appendix B.2.

Local Digital Output Channel (DO)

After you choose DO as input mode, select the channel by the Channel
combo box. The value of the selected digital output channel will directly be
the input of condition. If you choose True in the Condition combo box, it
means only when the value of the selected DO channel equals to logic True,
the condition result is logic True. If you choose False in the Condition
combo box, only when the value of the selected DO channel equals to logic
False, the condition result is logic True.

Internal Counter (Counter)

There are 8 internal counters on ADAM-6000 module, you can read its value
as input condition. After you choose Counter as input mode, select the
counter index by the Channel combo box. (From counter 0 to counter 7). The
count value of the selected internal counter will directly be the input of
condition. Like the Frequency Input condition, select the appropriate
condition for that counter by the Condition combo box and the Value text
box. The condition will compare the value read from the internal counter and
the value set by the Value text box. If condition is satisfied, the condition
result is logic True. Otherwise, the condition result is logic False.

7.3.2 Logic Stage
When you click the Logic stage icon, you should see a dialog window similar
to Figure 7.6 below.
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GCL Logic Properties @

Tag: hdamb017 Rulel Logic)

Qperation

Type: |AND ~|

Refresh 0K Cancel

Figure 7.6: Logic Stage Configuration

For each logic rule, there will be at most three input conditions passing logic
True or False values to the Logic stage here. You can choose four logic
operations by the Type combo box: AND, OR, NAND, NOR. The logic
operation will process the input logic values, and generate a logic result
value to the next Execution stage. After you have selected the appropriate
logic operation, click the OK button. The Logic stage icon will change its
pattern to present the current logic operation.

In order to present how the four logic operations work, we use the truth table
to describe. Here we take two input conditions as example. The letter “T”
means logic True, while the letter “F” means logic False.

AND
Input Input Logic value to the Execution Stage
Condition 1 Condition 2
F F F
F T F
T F F
T T T
OR
Input Input Logic value to the Execution Stage
Condition 1 | Condition 2
F F F
F T T
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T F T
T T T
NAND (not AND)
Input Input Logic value to the Execution Stage
Condition 1 | Condition 2
F F T
F T T
T F T
T T F
NOR (not OR)
Input Input Logic value to the Execution Stage
Condition 1 | Condition 2
F F T
F T F
T F F
T T F

7.3.3 Execution Stage

When you click the Execution stage icon, you should see a dialog window
similar to Figure 7.7 below. There are two possible execution setting you
can choose by the Type combo box in the Operation area: Execution
Period (Execution_Period) and Send to Next Rule (SendToNextRule).
After you choose the appropriate execution setting, click the OK button. The
Execution stage icon will change its pattern to present current execution
setting condition. We will describe each type in more detail below.

207 Chapter 7



GCL Condition Properties @

Tag: LdamB017 Rulel Conditio

Operation
Type: IE:-oecution_Period :_]
Execution Period: [Customize x|
Value: 1—07 (ms)
Note:

The execution period value should not be O (Full Speed)
when output is in remote mode. It makes network traffic

busy.
Refresh OK Cancel
E | |

Figure 7.7: Execution Stage Configuration

Execution Period (Execution_Period)

As we mentioned before, the Logic stage will transfer logic result value,
logic True or logic False, to the Execution stage here. The Execution stage
will pass this value to the Output stage after a specific period. Below are
the steps to configure this period:

1.  Select Execution_Period in the Type combo box.

2. Choose the appropriate period by the Execution Period combo box.
You can select some pre-defined period from 1 ms to 60000 ms. You
can also select Customize to define the period by yourself, then enter
the period value by the Value text box (unit is ms).

3. Click the OK button to complete the configuration.

Note: If you choose Full speed in the Execution Period combo box, the
execution speed will be as fast as possible. There might be network
communication traffic problem when the output is on another module, since
the execution speed is too fast that too many network packets are transferred
on the Ethernet.
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Note: When you want to use ADAM.NET Utility to configure one
ADAMG6000 module which is already running its GCL rules, remember to
stop the GCL logic rules first.

Send to Next Rule (SendToNextRule)

You can combine different logic rules into one single rule, which can help
building more complex logic architecture. There are two methods to
combine different logic rules: one way is using Send to Next Rule
function here, another way is using Internal Flag.

When you use Send to Next Rule function, you can set output of one logic
rule being input of the next logic rule. Please note it can only combine two
logic rules which are next to each other on the same module. If you want to
combine different logic rules which are not next to each other, or even on
different modules, you need to use internal flag for logic rule cascade. We
will introduce this feature in more detail in section 7.4.

After you select SendToNextRule in the Type combo box, one of the output
icons will become the next rule. Refer to Figure 7.8 below.

AID o(\’— NOP

- N |
« 1 HeEES

Se——

NOP AND Send ToNextRule NOP

Figure 7.8: Send to Next Rule Function
If you click the next logic rule icon, you will find one of the input condition
become previous logic rule. Refer to Figure 7.9. Therefore, the logic result
value from the previous logic rule (in this example, logic rule 1) will be one
of logic input value of current logic rule (in this example, logic rule 2). This
makes the two neighbor logic rules combined together. We call it Logic
Cascade. Using this method for Logic Cascade, only the two neighbor logic
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rules can be combined together. If you want to combine two logic rules that
are not next to each other, you need to use internal flag. Please refer to
Section 7.4.1.

L & & & & B

Rulel [Rukez ]
Ruled Rulel0 Rulel2 Rulel3 Rulel4 Rulel5 Rulel6
Rule 2
[~ Enable Rule Note: |<Rule2 » \
NOP —L NOF
Rulel W — >— (2] ﬂ NOP
J

NOP gt 0ms) NOP

Figure 7.9: The Next Logic Rule

7.3.4 Output Stage

When you click the Output stage icon, you should see a dialog window
similar to Figure 7.10 below. There are three outputs for one logic rule.
The logic result value from the Execution stage will be passed to the three
outputs. And the three outputs will have different action depend on the
logic result value.
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GCL Output Properties @

Tag: I&damﬁUSIJ.Ru]el Outputl

Destination: IIP 1:10002 A IP table

Operation Type: tNoOpemﬁon l_l
; i

Target module: | x|
Troe Action: | _j
Fals dction: |

Channel: I _I
Valuve: I

Message:

(Device Description)

Refresh OK | Camell

Figure 7.10: Output Stage Configuration

You need to decide the target device for the output by the Destination
combo box. You can choose Local, meaning the output is on the same
module, or another remote module by its IP address. Select the appropriate
IP address listed in the combo box. The IP addresses are defined in the IP
table and you can click the IP Table button to configure. (The action of
clicking the IP Table button here is just the same as click the IP Table
Configuration button in the GCL Menu area.)

Note: When your output destination is not Local, meaning there will be
communication between the specific ADAM-6000 module to its target
device, remember to use Ethernet switch to connect the ADAM-6000 module
with its target device. Do not use an Ethernet hub. This can prevent data
packet collision.
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After you decide the target device, then you can choose the output action by
the Operation Type combo box. The default setting is NoOperation,
meaning there is no output action. You can choose analog output (AO),
digital output (DO), counter channel setting (DI_counter), pulse output
(DO_Pulse), local timer (Timer), local or remote internal flag (AuxFlag),
remote message output (RemoteMessage) and local internal counter setting
(Counter) as the output action.

After you have chosen the target device and output action, you can click the
Verify button to check if the target device exists and supports GCL feature
to execute the output action. (If you choose NoOperation as output action, it
will not check.) After you choose the appropriate output action and complete
all related setting, click the OK button. That Output stage icon will change
its pattern to present the current condition. We will describe each output
action in more detail below.

Analog Output (AO)
Below are the steps to configure analog output:

1. Choose correct model name by the Target module combo box in the
Operation area. If the Destination is Local, you don't need to choose
the model name.

2. Choose the appropriate output range by the TargetRange combo.

3. Define which channel is responsible to generate output signal on the
target device by the Channel combo box.

4.  Define what value is generated by the Value text box. (The unit of the
value depends on the range in the TargetRange combo box.)

5. Click the OK button to complete the configuration.

Note: You can see the action description by the Action text box. When the
logic result value passed from Execution stage is logic True, the selected
analog output channel will generate the new value you defined. When the
logic result value passed from Execution stage is logic False, the selected
analog output channel will not change its output value.

Digital Output (DO)

Below are the steps to configure digital output:
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Choose correct model name by the Target module combo box in the
Operation area. If the Destination is Local, you don't need to choose
the model name.

Define to generate True or False digital output signal for the true
action (When the logic result value passed from Execution stage is
logic True) by the True Action combo box.

The false action (When the logic result value passed from Execution
stage is logic False) is displayed from the False Action text box and
will automatically be set according to the true action. The false action
will be opposite to the true action. For example, when you choose
False in the True Action combo box, the False Action text box will
automatically display True.

Define which channel is responsible to generate output signal on the
target device by the Channel combo box.

Click the OK button to complete the configuration.

Counter Channel Setting (DI_Counter)
Below are the steps to configure counter channel setting:

1.

4,

Choose correct model name by the Target module combo box in the
Operation area. If the Destination is Local, you don't need to choose
the model name.

Define what action (start the counter by Start, or stop the counter by
Stop, or reset the counter by Reset) will be taken for the true action
(When the logic result value passed from Execution stage is logic
True) by the True Action combo box.

The false action (When the logic result value passed from Execution
stage is logic False) is displayed by the False Action text box and
will automatically be set according to the true action. Define which
counter channel is responsible to take the defined action by the
Channel combo box.

Click the OK button to complete the configuration.

Pulse Output (DO_Pulse)
Below are the steps to configure pulse output:
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1.  Choose correct model name by the Target module combo box in the
Operation area.

2. Define what action (continuous generate pulse train by Continue, stop
pulse generation by Stop, or only generate finite number of pulse by
Num of pulse) will be taken for the true action (When the logic result
value passed from Execution stage is logic True) from the True
Action combo box.

3. The false action (When the logic result value passed from Execution
stage is logic False) is displayed by the False Action text box and will
always be Keep current status, meaning there is no action change for
the selected digital output channel.

4. Define which digital output channel is responsible to take the defined
action (start or stop pulse generation) by the Channel combo box.

5. If you choose Num of pulse in the True Action combo box, type the
number of pulse you want to generate in the Value text box.

6.  Click the OK button to complete the configuration.

Local Timer (Timer)

There are 16 local timers on ADAM-6000 module. Here, you can define the
timer action depending on the logic result value from the Execution stage.
After you have chosen Timer in the Operation type combo box, select the
interested timer by the Index combo box in the Operation area. (From timer
0 to timer 15) Then you can define the timer action by the Type combo box
in the Operation area.

When you choose ON-Delay, the timer will start to count the time passed
when the logic result value passed from the Execution stage is logic True,
while the timer will stop counting and reset its value to zero when the logic
result value is logic False. If you choose OFF-Delay, the true action and false
action will be opposite: the timer will start to count the time passed when the
logic result value is logic False, while it will stop counting and rest its value
to zero when the logic result value is logic True. The action description is
displayed by the True/False act text box. After you have completed the
setting, click the OK button.
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Local or Remote Internal Flag (AuxFlag)

You can assign the logic result value from the Execution stage, to local or
remote internal flag. Select the appropriate internal flag by the Index combo
box. Define what value you want to assign to the internal flag for the true
action (When the logic result value passed from Execution stage is logic
True) by the True Action combo box. The false action (When the logic
result value is logic False) is displayed by the False Action text box and
will automatically be opposite to the value in the True Action. After you
have completed the setting, click the OK button.

Remote Message Output (RemoteMessage)

We can send the Device Description (you can edit it by the Message text
box in the Operation area) as message to the target device. When you have
several logic rules which all will send message, we need to know the
message received by the target device is sent by which logic rule. So, you
can give the message a index, defined by the Value text box in the
Operation area. Click OK to complete the configuration. So when logic
result value passed from the Execution stage is True, the message will be
sent to the target device. If the logic result is False, the message won’t be

sent out.

Destination: IP 1:10002 v IP table

Operation Type: z
tNow: . e
You can verify the destination device if it supports GCL .
Verify
Operation
Target module: | 4|
Troe Action: | =
False Action:  [Notsend message
Channel: | 4|
Value: [o
Message:

(Device Description)

Refresh OK Cancel
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Figure 7.11: Remote Message Output
Note: The total message sent out will include Device Description, the logic
rule number which sends this message, the message index, module IP,
module name and all I/O status.

Local Internal Counter Setting (Counter)
Below are the steps to configure internal counter setting:

1.  Define what action (increase one count to internal counter value by
Positive edge trigger (F->T), or reset internal counter by Reset) will
be taken for the true action (When the logic result value passed from
Execution stage is logic True) by the True Action combo box.

Note: When you choose Positive edge trigger (F->T) as action, the counter
will only add one count for the first time that the logic result value from
Execution Stage is logic high. After the first time, the counter value will not
change even the logic result value from Execution Stage is still logic high.
So it is the reason why it is called positive edge trigger.

2. The false action (When the logic result value passed from Execu-tion
stage is logic False) is displayed by the False Action text box and will
automatically be set according to the true action. The false action will
be opposite to the true action. Refer to the table below to see the
relationship between true action and false action.

3. Define which counter channel is responsible to take the defined action
by the Channel combo box.

4.  Click the OK button to complete the configuration.

Below is the table showing the true action and false action for different output

action:
Output Action True action False action
(the logic result value | (the logic result value from the
from the Execution stage is logic False)
Execution stage is
logic True)
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AO Change the analog | Keep current status
output value
DO Qutput True value Output False value

Output False value

Output True value

Counter Channel
(DI_Counter)

Start counter counting

Stop counter counting

Stop counter counting

Start counter counting

Reset counter

Do nothing

Pulse Output

Generate continuous
pulse train

Generate finite pulses

Stop pulse generation

Keep current status

flag

Timer Start counting time Stop counting time and reset
timer value to zero
Stop counting time | Start counting time
and reset timer value
to zero
Internal Flag Assign True value to | Assign False value to flag

Assign False value to
flag

Assign True value to flag

Setting (Counter)

counter

Reset counter

Remote Message | Send message to | Do nothing
target device
Internal Counter Increase 1 count to | Do nothing

7.4 Internal Flag for Logic Cascade and Feedback
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7.4.1 Logic Cascade

Using internal flag as interface, you can combine different logic together to
form a new single logic rule which can play more complex logic
architecture. You can combine logic rules on the same module, or even on
different modules. Please refer to example below to understand how the
internal flag works.

Local Logic Cascade

Here, we take one simple example to describe the logic cascade. We use two
analog input channels (channel 0 and channel 1) of ADAM-6017 to measure
signal from sensors. As long as either of the two input channel read voltage
between 3 ~ 5 Volt, digital channel 0 should generate logic high value.
Otherwise, the digital channel 0 should generate logic low value. The logic
architecture should look like the Figure 7.12 below.

Al O = 5 Volt

Al 1 = 3 Volt
Al1 = 5 Volt

Local Module

Figure 7.12: Architecture of Local Logic Cascade
In order to implement this logic architecture, we need to use three logic rule

and two internal flag to achieve this. Refer to Figure 7.13 ~ 7.15 below for
how to configure the three logic rules.
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Mode: Analog
Channel: 0
Condition: >=

Value: 3.00

Mode: Analog Destination: Local

Channel: 0 Operation Type: AuxFlag
Condition: <= True Action: True
Value: 5.00 Index: 0

Figure 7.13: Configuration of Logic Rule 1
Mode: Analog
Channel: 1
Condition: >=
Value: 3.00

Mode: Analog Destination: Local
Channel: 1 Operation Type: AuxFlag
Condition: <= True Action: True
Value: 5.00 Index: 1

Figure 7.14: Configuration of Logic Rule 2

219 Chapter 7



Mode: AuxFlag
Index: 0

Condition: True

= ga‘\

AuxFlagd NOP
L2\ :
Authgl ] b A% f I Wlb poa
NOP EE—— OR 10(ms) NOP
Mode: AuxFlag Destination: Local
Index: 1 Operation Type: DO
Condition: True True Action: True

Channel: 0

Figure 7.15: Configuration of Logic Rule 3 We use the logic
rule 1 to check if Al channel 0 value of the ADAM-6017 is
within 3 ~ 5 Volt. Logic rule 2 is used to check if Al channel 1
value is within 3 ~ 5 Volt. The comparison result of logic rule 1
and 2 is assigned to internal flag 0 and 1. The logic rule 3 read
the value of these two internal flags and use the OR logic
operation to define the output of digital output channel 0. You
can find that we have built the logic architecture as shown by
Figure 7.12 by the internal flag.

Distributed Logic Cascade

Logic Cascade function is not limited on one single module. Since you can
define the internal flag on another module, the logic cascade structure can
be across different modules. Take the previous application as example, now
you can define the logic rule 1, 2, 3 are running on module A, B and C.
Then the logic structure becomes across three ADAM-6000 modules, and
we call it Distributed Logic Cascade. Refer to Figure 7.16 for the logic
architecture. And the configuration for the three logic rules can be shown
by the Figures 7.17 ~ 7.19 below.

ADAM-6000 Series User Manual 220



Pz ]

Module A

TN

Al1 = 3 Volt
Al1 < 5Volt

Module C

Module B

Figure 7.16: Distributed Logic Cascade

Mode: Analog
Channel: 1

Condition: >=
Value: 3.00 Logic Rule 1 on Module A (IP: 196.168.3.10)

Mode: Analog Destination: 196.168.3.30 (IP of Module C)

Channel: 1 Operation Type: AuxFlag
Condition: <= True Action: True
Value: 5.00 Index: 0

Figure 7.17: Configuration of Logic Rule 1
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Mode: Analog
Channel: 1
Condition: >=

Value: 3.00 Logic Rule 2 on Module B (IP: 196.168.3.20)

Mode: Analog Destination: 196.168.3.30 (IP of Module C)
Channel: 1 Operation Type: AuxFlag
Condition: <= True Action: True
Value: 5.00 Index: 1
Figure 7.18: Configuration of Logic Rule 2
Mode: AuxFlag
Index: 0
Condition: True

Logic Rule 3 on Module B (IP: 196.168.3.30)

Mode: AuxFlag Destination: Local

Index: 1 Operation Type: DO

Condition: True True Action: True
Channel: 0

Figure 7.19: Configuration of Logic Rule 3

Using Local or Distributed Logic Cascade architecture, there will be no
limitation for input numbers of logic rules. And you can build any logic
architecture to meet your application requirement.
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7.4.2 Feedback

When you choose the same internal flag for the input condition and output
of one single logic rule, the logic rule has logic feedback ability. Refer to
Figure 7.20 below. In this example, one input condition and one output are
dedicated to the same internal flag O (AuxFlag 0). So the output value in
current execution will become the input of the next execution. This gives
this logic rule feedback ability.

D4 Pl ——— 1 Da0
; |E-;|]:| | ‘; ;jl. i!,Iﬁ.\ll_.;l:: .
HOP - | AND 100(ms) NP

Figure 7.20: Building Logic Feedback
7.5 Download Logic and Online Monitoring

After you have completed all the configurations for GCL logic rule, click
the Download Project button in the GCL Menu area. All the configuration
will be downloaded to the target device. Then you can click the Run GCL
button in the GCL Menu area to execute the project on the target module.
You can see the Current Status icon become the Running mode.

ADAM-6000 Module features special Online Monitoring function. In the
Running mode, you can click the Monitoring button in the GCL Menu
area to enable this function. Then you can see the execution situation on the
Individual Logic Rule Configuration area. The yellow dot appears when
the execution flow proceed to that stage. Besides, you can see the current
input value besides the Input Condition icon. Refer to Figure 7.21 for the
Online Monitoring function. In this example, you can see the input
condition DI 1 and DI 3 has been satisfied, so the yellow dot appears next
to the two Input Condition icons. And you can see the current input value
showing at the top of the three Input Stage icons.
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The yellow dot means the execution flow has reached this stage
Figure 7.21: Online Monitoring Function
Note:  When you use Internal Flags (AuxFlag) as the inputs of
GCL logic rules, you can dynamically change the flag
values in the online monitoring window of ADAM.NET
Utility. Simply double click the input icons represented the

internal flag, and you can see the flag values change from
True to False, or from False to True.
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GCL Rule Execution Sequence

There are 16 logic rules on one ADAM-6000 module. Refer to the figure
7.22 below to see the execution flow for one cycle. You can see there are 3
groups for one cycle: Input Condition + Logic, Execution, and Output.
All the Input Condition + Logic stages of rules which are enabled will
execute sequentially first. Then, all the Execution stages of rules which
are enabled will be executed in sequence. At the end, all Output stages of
rules which are enabled will be executed in order.

For some advanced applications, you may combine different rules together
by Logic Cascade architecture (described in section 7.4.1). For example,
the output of rule 1 is connected to the input of rule 2, by assigning to the
same internal flag. Based on the execution flow mentioned above, the
Input Condition + Logic, Execution and Output stages of rule 1 will be
executed sequentially. Therefore, the output of rule 1 will be updated at the
last stage (Output stage) in the first cycle, and the input of rule 2 can detect
the change of output of rule 1 in the next cycle.

Input Logic ; Execution Output
Condition 1 1
= ] [ 1 [
Input 1 I,— —[_ 1 1 (. —‘ Qutput 1
1/ 1/
Rule 1 4 JL Ll 'ﬁn/} Output 2
I/ 1
- /)
4 1
& Y
A [/
'i ‘IF' [
v /1
Rule 2 Input 2 — ; j : _fl_-%j- : Qutput 2
- :/ - [
[ [ !
F 4 i / o
: 4 1 & e
/ /’ 1 ,'i / 1 L
. r‘f f" 1 .’f ’/ 1 bd
1/ ' » :
A7 7
e e
= 1 - 1 ¢
e s [z o )t TAf—
[inputs |1 oy Y
1 1

Figure 7.22: GCL Execution Sequence
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GCL Execution and Data Transfer Performance

1. Local Output
Condition: Running 1 logic rule on one ADAM-6050 module

Processing time: < 1 milliseconds

(Processing time includes hardware input delay time, 1 logic rule execution
time and hardware output delay time)

If multiple logic rules are used, the processing time can be estimated by
equation below:

» logic rule number n 0016

Approximate Processing Time (for one cycle) = 600 + n*370 ( Os)

2. Remote Output
Condition: Running 1 logic rule on one ADAM-6050, output is on another
ADAM-6050 module through one Ethernet Switch

Processing + Communication time: < 3 milliseconds
7.6 Typical Applications with GCL

In order to shorten GCL configuration time, Advantech has provided
several example project files for some typical applications. These
application example files are enclosed in .NET class library and available
in HDD after installation. You can find it on C:\Program
Files\Advantech\AdamApax.NET  Utility\Source\Example\ADAM-6000
GCL Example Project. Simply load these example project files by clicking
the Project Content button of GCL Menu bar (Refer to the Table 7.1 of
Section 7.2). You can modify an example project based on your
application requirements. Then you can download the modified project to
your module and execute it. We will introduce each example project file
in more detail below:

1.  Empty Project

When you want to clear all configurations for GCL, it is simple to load this
example project. Then you don't need to clear all the configurations
manually.

2. On/Off Control (Two buttons to control On and Off Seperately) In
some automation applications, two digital inputs (DI 0 and DI 1) are used to
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control one digital output status (DO 0). The DO status will become logic
high when D1 0 is logic high, and the DO status will return to logic low when
DI 1 is logic high. For example, motor operation is controlled by two
buttons. When the first button is pressed, the motor is started. If the second
button is pressed, the motor will be stopped immediately. PLCs are typically
used for this kind of industrial automation application, and the ladder
diagram will look like Figure 7.23 below:

01 DIC DIl OUT
| ————(
1 4 ) |

D& 0

Figure 7.23: Ladder Diagram for On/Off Control

Now, we can use GCL logic to achieve the same control operation. Two logic
rules are used. The complete logic architecture is shown by Figure 7.24
below:

Rule 1
: DIO
2 Flag0 :
i D00
2 : ) Rule »2
Flag 0 i
: < DOO :
DI 1 —9 :

Inverse /

Figure 7.24: GCL Logic for On/Off Control

After you load the example project file, you can find that it uses rule 1 and
rule 2. One output of rule 1 and one input of rule 2 are assigned to the same
internal flag: Flag 0. This can combine 2 or more logic rules together, that
we call it Logic Cascade (Please refer to Section 7.4.1). We have
configured the condition for DI 1 input as False, so the DI input value is
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inverted before entering the AND operator of rule 2. The GCL logic
architecture is similar to the PLC ladder diagram.

3. Sequential Control (Turn On in Sequence and Remain On)

In this kind of application, several digital outputs will be activated in
sequence and latch their values. In the example project we provide, DO 0 ~
DO 5 will sequentially be controlled to change their status. The time chart
for this application can be shown by Figure 7.25 below:;

DIO

poof— | E
potf— i |

G_Pi !
DO 2 LU
— 2
: ; e
DO 4 i | 1 0 | ,
DO 5 ! i . |
i i ; s —
= | i N I
TO Time

Figure 7.25: Time Chart for Sequence Control
(Turns On in Sequence and Remains On)

In the example project, DI 0 is used as a trigger to start the sequential control
action. Therefore, when DI 0 becomes logic high (at the moment T0), DO 0
will become logic high immediately. Then, DO1 ~ DO5 will sequentially be
activated to logic high after a specific time interval. You can decide the time
interval t1 ~ t5 (They can be different values). In this example project, t1 ~
t5 are all 5 seconds.

We can use 6 logic rules and 1 internal timer for this GCL application. In the
first logic rule, DI 0 is used to trigger Timer 0 and DO 0. Since the timer has
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been triggered, it will start counting time and DO 1 ~ DO 5 will be activated

after a specific amount of time has elapsed..

shown by Figure 7.26 below:

Rule 1

Rule 2

Rule 3

Rule 4

Rule 5

Rule 6

4.

The GCL architecture can be

If DI 0 = True } @ Set DO 0 =True
Start Timer O
If Timer = 5 second | @ Set DO 1 =True
If Timer = 10 second I @ Set DO 2 =True
If Timer = 15 second | E\D/' Set DO 3 =True
If Timer > 20 second | @ Set DO 4 =True
If Timer = 25 second l _\\ . SetDO5=True

Figure 7.26: GCL Logic for Sequence Control
(Turns On in Sequence and Remains On)

Multiple DI to control one DO (12 DI to 1 DO)

In many applications, only when multiple digital inputs are logic high
(related conditions are all satisfied), digital output status will become
logic high. In the example project we provide, only when DI 0 ~ DI 11
are all logic high at the same time, the DO 0 will become logic high. The
time chart of this application can be shown by Figure 7.27 below. The
green band area indicates the moment that all 12 DI are logic high, thus
DO 0 will be logic high. For other time interval, there is at least one DI
channel whose value is not logic high, so DO 0 value is logic low.
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DI 2
piz |
pia |
DI5 |
pis ||

DI7
DI8
DI9 [
DI 10
DI 11

PR

DOO l 1

Time

Figure 7.27: Time Chart for 12 DI to 1 DO

You can simply implement one AND logic operator to achieve this control
system. However, since one logic rule only has three inputs, we need to use
Logic Cascade function to have 12 inputs. There are two ways to achieve
Logic Cascade:

+ Select SendtoNextRule in Execution Stage of one logic rule. It will
combine this logic rule to the next logic rule. (Refer to Section 7.3.3)

« Assign output of one logic rule and input of another logic rule to the same
internal flag, combining the two logic rules together. (Refer to Section
7.4.1)

With the first method, the two logic rules must be next to each other. For
example, rule 1 and rule 2 can be combined together. But you cannot
combine rule 1 and rule 3. There is no such limitation if you use the second
method to combine two different logic rules. Using the second method, you
can even combine two rules on different modules together. Here, this
example project adapts the first method for Logic Cascade. So the GCL
logic architecture can be shown by Figure 7.28 below:
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Figure 7.28: GCL Logic for 12 DI to 1 DO

5. Flicker

Flicker is commonly used in automation control application. Typical
example is we want to make the alarm flashing, controlled by digital
output. This application requires a continuous pulse train by a digital
output channel and we can decide the period of the pulse train. The time
chart for flicker application can be shown by Figure 7.29 below:

DO O E |_ \_

TO TO + 1 period TO+2period TO+3period Time

Figure 7.29: Time Chart for Flicker Application
We need to use 1 Internal Flag (Flag 0) and 2 logic rules for the Flicker
application described above. In logic rule 1, the value of Flag 0 is inverted
(By choosing NAND in the Logic stage) periodically. (Here, it is 0.5
second) The period is defined by the Execution_Period in the Execution
Stage. (Refer to the Section 7.3.3) The status of DO 0 is controlled by Flag
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0 in logic rule 2, so DO 0 will change every 0.5 second. The GCL logic
rule architecture is shown by Figure 7.30 below:

Inverse

Rule1 |Flag0 —% ggg‘;’s [ Flag 0
Rule2 |Flag0 —B_ 5 P—poo

Figure 7.30: GCL Logic for Flicker

6. Rising Edge

For Rising Edge application, the DO status will be activated to logic high,
when DI value is changed from logic low to logic high (it is so-called
rising edge). But the DO value won’t continuously remain logic high.
Instead, after a specific time interval (in the example, it is 1 second), the
DO value will return to logic low. Refer below for its time chart:

Rising Edge

L

DOO | |

TO TO + 1 second T T1+ 1 second Time

Figure 7.31: Time Chart for Rising Edge
You can see that DO 0 will only be triggered when rising edge of DI 0
occurs. In the example project we provide, the DO status will remain logic
high for 1 second. Then it will back to logic low. When PLC is used for
this kind of application, the ladder diagram will look similar to Figure
7.32 below:
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[ 1 ( )
{ T0 = 1J \Flagol
DIO0O Flag0o

| | /Irl/ (DO 0 ) |
| | I b
Figure 7.32: Ladder Diagram for Rising Edge

When you use GCL to achieve rising edge application, 3 logic rules, 1
Internal Timer (Timer 0) and 1 Internal Flag (Flag 0) are needed. Refer to
Figure 7.33 below for GCL logic architecture. With logic rule 3, DO 0
value is controlled by DI 0 and Flag 0. Flag 0 is initially set as False.

When rising edge occurs (DI value changes from logic low to logic high),
DO will be activated (logic rule 3 are satisfied), and Timer O starts to count
time (logic rule 1 are satisfied). After Timer O counts up to the specific time
interval (1 second), Flag 0 will become logic True by logic rule 2, making
DO 0 value logic low (logic rule 3 are not satisfied). The GCL architecture
is similar to the ladder diagram.

Start Timer 0

Rule1  [IfDI0=True

Rule2 |[IfTimer0 = 1s

Set Flag 0 = True

oo

If DI 0 = True —_—
Rule 3

|If Flag 0 = False

AND | Set DO 0 = True
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Figure 7.33: GCL Logic for Rising Edge

7. Falling Edge

For Falling Edge application, the DO value will be activated to logic high,
when DI value is changing from logic high to logic low (it is socalled
falling edge). But the DO value won’t continuously remain logic high.
Instead, after a specific period (in the example project, it is 1 second), the
DO value will back to logic low. Refer to Figure 7.34 below for its time
chart:

Falling Edge

DIO —,—

DOO

TO TO + 1 second T1 T1 + 1 second Time

Figure 7.34: Time Chart for Falling Edge
You can see the DO 0 will only be triggered when falling edge of DI 0
occurs. In the example project we provide, the DO status will remain logic
high for 1 second. Then it will back to logic low. When PLC is used for
this kind of application, the ladder diagram will look similar to Figure
7.35 below:
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DIO Flag0
)% ( |
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Figure 7.35: Ladder Diagram for Falling Edge

When you use GCL to achieve falling edge application, 3 logic rules, 1
Internal Timer (Timer 0) and 1 Internal Flag (Flag 0) are needed. Please
refer to Figure 7.36 below for GCL logic architecture. With logic rule 3,
DO 0 value is controlled by DI 0 and Flag 0. Flag 0 value is logic False
at beginning.

When falling edge occurs (DI value changes from logic high to logic low),
DO will be activated (logic rule 3 are satisfied), and Timer O starts to count
time (logic rule 1 are satisfied). After Timer O counts up to the specific time
interval (1 second), Flag 0 will become logic True by logic rule 2, making
DO 0 value logic low (logic rule 3 are not satisfied). The GCL architecture
is similar to the ladder diagram.
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Rule1 |IfDIO=False |

% Start Timer O

Rule 2 ’IfTimer0;1s|

l { Set Flag 0 = True

|1 DI 0 = False

Rule 3 Set DO 0 = True

|If Flag 0 = False

Figure 7.36: GCL Logic for Falling Edge

8. Sequential Control (Turn On and Off in Sequence Continuously) This
type of automation application is similar to the 3rd application we have
introduced. They are both sequential control applications. For example 3,
DO channel will keep its value after it is turned on. In example 8 here, after
DO channel is turned on, it will be turned off after a specific time. You can
see the time chart for this application by Figure 7.37 below. There is one
time base needed to control the digital output sequential action. In this
example, the period of the time base to turn off one DO and turn on the next-
door DO is 1 second.

i _m_l_ﬂ_l'l_[_l_l'u_l_l'l_ﬂ_l‘l__l_l_l_ﬂ_
pool— | — 1
po1|— 1 A

D02 }— - ; [—
D03 f
0041 — L

05 _

Stan123;$‘56‘78.9101.11;?
Time (Second)
Figure 7.37: Time Chart for Sequence Control
(Turn On and Off in Sequence Continuously)
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In order to implement this kind of application, 9 logic rules, 1 Internal
Counter (Counter 0) and 1 Internal Flag (Flag 0) are used. In the example
project we provide, logic rule 1 and 8 are used to create the time base. By
logic rule 8, Flag 0 value will change every 0.5 second. In logic rule 1, once
the Flag 0 value is logic high, the Counter 0 will increase 1 unit. So every 1
second, Counter 0 will increase 1 unit, making Counter O the time base.

Logic rules 9 ~ 14 are used to control DO 0 ~ 5. Which logic rule should be
executed is based on Counter 0 value. Since Counter 0 value will
continuously add 1 unit every 1 second, logic rules 9 ~ 14 will be executed
in sequence every 1 second. Therefore, DO 0 ~ DO 5 will be activated
sequentially in 1 second. When logic rule 15 is executed, Counter O will reset
and its value will back to zero. So it makes the logic rules execution become
a continuous loop. Refer to Figure 7.38 below for its GCL architecture.

et - jar0) el Craees
nverse =
Rule9 [IfCounter0=1] @ | SetDO 0 =True |
Rule 10 | IfCounter0=2| @  SetDO 1 =True
Rule 11 [(fCounter0=3 |——[ANB)—— sei002 -Tre|
Rule 2 [{Courer0=4}——[ANB)—— 52003 =Tre]
Rule 13 [ifCountr0=5 |—ANB)—— sei00 4 -Tre|
Rule14 [IfCounter0=6 | @  SetDO 5 =True |
Rule15 [IfCounter0=7| @ | Reset Counter 0

Figure 7.38: GCL Logic for Sequence Control
(Turn On and Off in Sequence Continuously)

9. DI Event Trigger (Only Occurs Once)
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We can simply use GCL to perform Event trigger. For this kind of
application, a DI channel is used to trigger some action. So, the input
condition of GCL logic rule will be if the DI value is logic True, and output
of the rule can be some desired action, such as sending remote message.
When the DI value becomes logic True, the input condition is satisfied. The
GCL logic rule will send message continuously until the DI value backs to
logic False. However, it is not what we plan. (We don't want the message
is sent out continuously. Instead, we want the message will only be sent
once at the first moment that the condition is satisfied.)

This kind of application can be simply achieved by using one counter input
channel. You can refer to figure 7.39 below. Select local counter input
channel (DI_Counter) in the Input condition for one logic rule. There are
two output used for the same logic rule, one is reset the counter input
channel, and another is the desired action you want. Then, when the counter
input channel detect DI signal, the condition is satisfied and the desired
action will be done. At the same time, the GCL rule reset the counter input
channel. So the desired action will only be executed once.

10,002

: nnr .
DiCtd) o Msg

NOP }— 2 11 i picwo

NOP PE— AND Ofms) NOP

Figure 7.39: GCL Logic for Event Trigger (Only
Occurs Once)

The true image of configuration of GCL logic rule in ADAM.NET Utility
can be shown by Figure 7.40 below. (Here, the desired action is to send
remote message.)

If DI_Counter =1 ——1 AND
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Figure 7.40: Event Trigger Configuration (Only
Occurs Once)
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Appendix A Design Worksheets

An organized system configuration will lead to efficient performance and
reduce engineer effort. This Appendix provides the necessary worksheet,
helping users to configure their DA&C system in order.

Follow these working steps to build up your system relational document:

1. Asking questions and getting answers for your control strategy.

» What will be monitored and controlled? (List
the equipment)

« What will be monitored and controlled separately?
(Divide the function area)

» What will be monitored and controlled by ADAM-6000 1/0?
(List the target equipment in different function areas)

2. Identify the 1/0 types & fullfill Table A-1 to establish the I/O database.

Table A.1: 1/0O Data Base

Function |Equipment |I/O 110 Voltage |Current |Special
Area Input or |Module |[Module |of Range |of Range |Requirements
Output Type Product
No.
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3. Mapping the 1/0 data base into ADAM-6000 1/O modules.

1) In column A, note the TCP IP addresses for individual function areas.

2) In column B, list the I/O module’s product number.

3) In column C, enter the max # of 1/0 points available per module.

4) In column D, total the number of the 1/0O point you need.

5) In column E, calculate the total # of these modules that you will need.

6) In column F, enter the # of spare modules needed for future expansion.

7) In column G, enter the total # (Required + Spare) of these modules that
you need for these systems.

<A> <B> <C> <D> < E> <F> <
G>

Table A.2: Summary Required Modules

ADAM-6000 |I/O Module |Total I/O /O  Module|Spare 1/O|Total I/O

IP Address | Product No. I/|Points Required Modules |Modules

O Points per |Required
Module




4. Implement the Modbus address in to the 1/0 table.

245 Appendix A
ADAM-6000 IP Address

Table A.3: Table for Programming

1/0 Type Channel Number I/O Address |Equipment & Description
Tag Name

ADAM-6000 Series User Manual 244



These several worksheets are very useful to hardware wiring and software
integration, please make copies to establish your own system
configuration documentation.
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Appendix B Data Formats and I/O Range
B.1 ADAM-6000 Commands Data Formats

ADAM-6000 and ADAM-5000/TCP system accept a command/response
form with the host computer. When systems are not transmitting they are
in listen mode. The host issues a command to a system with a specified
address and waits a certain amount of time for the system to respond. If
no response arrives, a time-out aborts the sequence and returns control to
the host. This chapter explains the structure of the commands with
Modbus/TCP protocol.

B.1.1 Command Structure

It is important to understand the encapsulation of a Modbus request or
response carried on the Modbus/TCP network. A complete command is
consisted of command head and command body. The command head is
prefixed by six bytes and responded to pack Modbus format; the command
body defines target device and requested action. Following example will
help you to realize this structure quickly.

Example:

If you want to read the first two values of ADAM-6017 (address:
40001~40002), the request command should be:



o

Byte 0 transacton identifiar -
BExte 1 transacton identifier -
Byte 2. protocol identifier - 0
Byte 3. protocal identfier - 0
——— Bate 4 length figld - D
(define all message are smaller than 256]
Byte 5 length field - number of bytes folloving

=]

Buyts 6: unit identfisr - 1 [ADAM.-E000 always 1)

Byta 7. Modbus function code - 4 [read input reqisters]
(refer to table 6-1)

————  Byte & high byte of start address

Byta 9 low byte of start address

Bvta 10: raquastad number of raad ragister [hich yta)

Byte 11 requested number of read register [low byte)

00 00 00 00 00 06 90_40_091®Q
l— Read Z reqisters
Start address: 40001
N S L\ 2
Command Head Command Body
Transaction | Protocol | Lencth Station | Functicn | .
Identifier Identfier | Field Address | Code

Figure B.1: Request Comment Structure

And the response should be:

Eyte & unit identifier - 1 {ADAM-C00J always 1)
Byte 7. Modbus function code - 4 (read input registers)
Eyte & oyte count {each ragister need twa bytes)
Byte B hich byte of first address
— Byte 10 low byte of first address

Byte 11 high byte of second address
T] Byte 12 low byte of second address

00 00 00 00 00 06  O1 04 04 7F FF 7F FF

> —— 7FFF (Hex) = 32767 (Dec)
Responds 2 registers = 4 bytes
5\ ] L o
Command Head Command Body

Figure B.2: Response Comment Structure
B.1.2 Modbus Function Code Introductions
To full-fill the programming requirement, there is a series of function code
standard for user’s reference...

Code | Name Usage
(Hex)
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01 Read Coil Status Read Discrete Output Bit

02 Read Input Status Read Discrete Input Bit

03 Read Holding Registers Read 16-bit register. Used to read integer or
floating point process data.

04 Read Input Registers

05 Force Single Coil Write data to force coil ON/OFF

06 Preset Single Register Write data in 16-bit integer format

08 Loopback Diagnosis Diagnostic testing of the communication port

OF Force Multiple Coils Write multiple data to force coil ON/OFF

10 Preset Multiple Registers | Write multiple data in 16-bit integer format

Function Code 01

The function code 01 is used to read the discrete output’s ON/OFF status
of ADAM-6000 modules in a binary data format.

Request message format for function code 01:

Command Body

Station
Address

Function |Start Start Address
Code Address Low Byte

High Byte

Requested Number
of Coil High Byte

Requested Number
of Coil Low Byte

Example: Read coil number 1 to 8 (address number 00017 to 00024) from
ADAM-6000 Modules

Response message format for function code 01:

010100170008

Command Body

Station
Address

Function Byte
Code Count

Data

Data

Example: Coils number 2 and 7 are on, all others are off.

01010142

In the response the status of coils 1 to 8 is shown as the byte value
42 hex, equal to 0100 0010 binary.
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Function Code 02

The function code 02 is used to read the discrete input’s ON/OFF status
of ADAM-6000 in a binary data format.

Request message format for function code 02:
Command Body

Station [Function |Start Address|Start Address|Requested Number|Requested Number
Address [Code  |HighByte  |LowByte  |of Input High Byte |of Input Low Byte

Example: Read coil number 1 to 8 (address number 00001 to 00008) from
ADAM-6000 modules

0102 00 01 00 08

Response message format for function code 02:
Zommand Body

Station Function Byte Data Data
Address Code Count

Example: input number 2 and 3 are on, all others are off.
0102 01 60

In the response the status of input 1 to 8 is shown as the byte value
60 hex, equal to 0110 0000 binary.

Function Code 03/04

The function code 03 or 04 is used to read the binary contents of input
registers

Request message format for function code 03 or 04:
Command Body

Station |Function |Start Address|Start Requested Number|Requested Number
Address [Code  [High Byte  |Address of Register High|of Register Low Byte
Low Byte Byte

Example: Read Analog inputs #1 and #2 in addresses 40001 to 40002 as
floating point value from ADAM-6017 module

01 04 00 01 00 02

Response message format for function code 03 or 04:
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Command Body

Station
Address

Function
Code

Byte
Count

Data Data

Example: Analog input #1 and #2 as floating point values where
Al#1=100.0 and Al#2=55.32

01040842 C8000047 AE 425D

Function Code 05

Force a single coil to either ON or OFF. The requested ON/OFF state is
specified by a constant in the query data field. A value of FF 00 hex
requests it to be ON. A value of 00 00 hex requests it to be OFF. And a
value of FF FF hex requests it to release the force.

Request message format for function code 05:

Command Body

Station
Address

Function
Code

Coil Address
High Byte

Coil Address
Low Byte

Force Data
High Byte

Force Data

Low Byte

Example: Force coil 3 (address 00003) ON in ADAM-6000 module
01 05 00 03 FF 00
Response message format for function code 05:

The normal response is an echo of the query, returned after the coil state

has been forced.

Command Body

Station
Address

Function
Code

Coil Address
High Byte

Coil Address
Low Byte

Force
High Byte

Data

Force Data

Low Byte

Function Code 06
Presets integer value into a single register.

Request message format for function code 06:

Command Body
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Station |Function| Register Address| Register Address|Preset Data|Preset Data

Address |Code High Byte Low Byte High Byte |Low Byte
Example: Preset register 40002 to 00 04 hex in ADAM-6000 module
01 06 00 02 00 04

Response message format for function code 06:

The normal response is an echo of the query, returned after the coil state
has been preset.

Command Body

Station | Function| Register Address | Register Address | Preset Data|Preset Data
Address | Code High Byte Low Byte High Byte Low Byte

Function Code 08

Echoes received query message. Message can be any length up to half the
length of the data buffer minus 8 bytes.

Request message format for function code 08:

Command Body

Station | Function | Any data, length limited to approximately half the length of the
Address | Code data buffer

Example: 01 08 00 02 00 04
Response message format for function code 08:

Command Body

Station Function
Address Code

Example: 01 08 00 02 00 04

Data bytes received

Function Code 15 (OF hex)
Forces each coil in a sequence of coils to either ON or OFF.
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Request message format for function code 15:

Command Body

Station
Address|

Function
Code

Start Start Requested |Requested Force | Force
Address | Address [Number Number |Byte |Data | Data
High Byte | Low Byte | of Coil High |of Coil Low|Count [High | Low

Byte Byte Byte | gyte

Example: Request to force a series of 10 coils starting at address 00017
(11 hex) in ADAM-6000 module.

01 0F 001100 0A 02 CD 01

The query data contents are two bytes: CD 01 hex, equal to 1100
1101 0000 0001 binary. The binary bits are mapped to the addresses in the
following way.

Bit:

Address (000XX): 24 23 22 21 20 19 18 17

11001101 00000001

Response message format for function code 08:

The normal responses return the station address, function code, start
address, and requested number of coil forced.

Command Body

Station
Address

Function
Code

Start Address
High Byte

Start Address
Low Byte

Requested Number
of Coil High Byte

Requested
Number
of Coil Low Byte

Example: 01 OF 00 11 00 0A

Function Code 16 (10 hex)
Preset values into a sequence of holding registers.

Request message format for function code 16:

Command Body

Start Start Requested Requested
Station |Function |Address| Address |Number Number
Address |Code High Low Byte |of Register of Register

Byte High Byte Low Byte

Byte

Count Data

Example: Preset constant #1 (address 40009) to 100.0 in ADAM-6000
module.

011000 09 00 02 04 42 C8 00 00
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Response message format for function code 08:

The normal responses return the station address, function code, start
address, and requested number of registers preset.

Command Body

Function
Code

Station
Address

Start Address

High Byte

Start Address
Low Byte

Requested
Number

of Register High

Byte

Requested Number|
of Register Low Byte

Example: 01 10 00 09 00 02
B.2 ADAM-6000 I/O Modbus Mapping Table

B.2.1 ADAM-6015

7-ch RTD Input Module
Address (0X):
Address (0X) Channel Description Attribute
00101 0 R/W
00102 1 R/W
00103 2 R/IW
00104 3 R/W
Reset Historical Max. Value
00105 4 R/W
00106 5 R/IW
00107 6 R/W
00109 Average 0~6 R/W
Address (0X) Channel Description Attribute
00111 0 R/W
00112 1 Reset Historical Min. Value RIW
00113 2 RIW

ADAM-6000 Series User Manual

254




00114 3 R/W
00115 4 R/W
00116 5 RIW
00117 6 R/W
00119 Average 0 ~ 6 R/W
Address (0X) Channel Description Attribute
00121 0 Read
00122 1 Read
00123 2 Read
00124 3 Burnout Flag® Read
00125 4 Read
00126 5 Read
00127 6 Read
Address (0X) Channel Description Attribute
00131 0 Read
00132 1 Read
00133 2 Read
00134 3 Read
High Alarm Flag?
00135 4 Read
00136 Read
00137 6 Read
00139 Average 0 ~ 6 Read
Address (0X) Channel Description Attribute
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00141 0 Read
00142 1 Read
00143 2 Read
00144 3 Low Alarm Flag® Read
00145 4 Read
00146 5 Read
00147 6 Read
Address (0X) Channel Description Attribute
00149 Average 0 ~ 6| Low Alarm Flag® Read
Address (0X) Channel Description Attribute
00301 0 Write
00302 1 Write
00303 2 Write
00304 3 Write
Clear GCL Internal Counter
00305 4 value Write
00306 5 Write
00307 6 Write
00308 7 Write
Address (4X):

Address (4X) Channel Description Attribute
40001 0 Read
40002 1 Al Value Read
40003 2 Read
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40004 3 Read
40005 4 Read
40006 5 Read
40007 6 Read
40009 Average 0 ~ 6 Read
Address (4X) Channel Description Attribute
40011 0 Read
40012 1 Read
40013 2 Read
40014 3 Read
20015 4 Historical Max. Al Value Read
40016 5 Read
40017 6 Read
40019 Average 0 ~ 6 Read
Address (4X) Channel Description Attribute
40021 0 Read
40022 1 Read
40023 2 Read
40024 3 Historical Min. Al Value Read
40025 4 Read
40026 5 Read
40027 6 Read
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40029 Average 0 ~ 6 Read
Address (4X) Channel Description Attribute
40031~40032 0 Read
40033~40034 1 Read
40035~40036 2 Read
40037~40038 3 Read
4003920040 4 Al Floating Value (IEEE754) Read
40041~40042 5 Read
40043~40044 6 Read
40047~40048 Average 0 ~ 6 Read
Address (4X) Channel Description Attribute
40051~40052 0 Read
40053~40054 1 Read
40055~40056 2 Read
40057~40058 3 Read
Historical Max. Al Floating Value

40059~40060 4 (IEEE754) Read
40061~40062 5 Read
40063~40064 6 Read
40067~40068 Average 0 ~ 6 Read
Address (4X) Channel Description Attribute
40071~40072 0 Read
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40073~40074 1 Historical Min. Al Floating Value/Read
(IEEE754)
40075~40076 2 Read
40077~40078 3 Read
40079~40080 4 Read
40081~40082 5 Read
40083~40084 6 Read
40087~40088 Average 0 ~ 6 Read
Address (4X) Channel Description Attribute
40101~40102 0 Read
40103~40104 1 Read
40105~40106 2 Read
40107~40108 3 Al Status? Read
40109~40110 4 Read
40111~40112 5 Read
40113~40114 6 Read
Address (4X) Channel Description Attribute
40201 0 R/W
40202 1 R/W
40203 2 R/W
40204 3 R/W
Type Code®
40205 4 R/W
40206 R/W
40207 6 R/W
40209 Average R/W
259 Appendix B



Address (4X) Channel Description Attribute
40211 Module Name 1 Read
40212 Module Name 2 Read
Address (4X) Channel Description Attribute
40305 0~15 GCL Internal Flag Value R/W
Address (4X) Channel Description Attribute
40311~40312 0 Read
40313~40314 1 Read
40315~40316 2 Read
40317~40318 3 Read
2031940320 7 GCL Internal Counter Value Read
40321~40322 5 Read
40323~40324 6 Read
40325~40326 7 Read

Note: The blue Modbus address is only supported by the ADAM-
6015-DE

Remarks:
1. When channel cannot detect RTD signal, this bit will be 1.

2. User can configure High alarm value in the ADAM.NET utility.
When Al value is higher than High alarm value, this bit will be 1.

3. User can configure the Low alarm value in the ADAM.NET utility.
When Al value is lower than the Low alarm value, this bit will be

1.
4. Al status
Bit |Description
0 Normal
3 Open Circuit / Burnout
5. Type code
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Type Codellnput Range
(Hex)
0x03A4 PT100(385) -50~150°C
OX03A5 PT100(385) 0~100°C 0~200°C
0x03A6 PT100(385) 0~400°C
PT100(385) -200~200°C
0x03A7
PT100(385) -50~150°C
0x03A2 PT100(392)  0~100°C°C
0x03C4 PT100(392) °C
0x03C5 PT100(392)  -200~200°C
0x03C6 PT100(392) -40~160°C
PT100(392 -30~120°
Ox03C7 (392) 30~120°C
PT1000 -80~100°C
0x03C2 Balco500 ‘C
0x03E2 NI604(518)
0x0300 NI604(518)
0x0320
0x0321

6. How to retrieve the model name of ADAM-XXxX:

xxxx=is the hexadecimal value stored in modbus address

40211
B.2.2 ADAM-6017

8-ch

Analog Input Module Address

(0X):
Address (0X) Channel Description Attribute
00017 0 R/W
DO Value
00018 1 R/W
Address (0X) Channel Description Attribute
00101 0 R/IW
Reset Historical Max. Al Value
00102 1 R/W
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00103 2 R/W
00104 3 R/W
00105 4 R/W
00106 5 R/W
00107 6 R/W
00108 7 R/W
00109 Average 0~7 R/W
Address (0X) Channel Description Attribute
00111 0 R/W
00112 1 R/W
00113 2 R/W
00114 3 R/W
00115 4 Reset Historical Min. Al Value | R/W
00116 5 R/W
00117 6 R/W
00118 7 R/W
00119 Average 0~7 R/W
Address (0X) Channel Description Attribute
00121 0 Read
00122 1 Read
00123 2 Read
00124 3 Open-Circuit Flag? (Burnout) Read
00125 4 Read
00126 5 Read




00127 6 Read
00128 7 Read
Address (0X) Channel Description Attribute
00131 0 Read
00132 1 Read
00133 2 Read
00134 3 Read
00135 4 High Alarm Flag? Read
00136 5 Read
00137 6 Read
00138 7 Read
00139 Average 0~7 Read
Address (0X) Channel Description Attribute
00141 0 Read
00142 1 Read
00143 2 Read
00144 3 Read
00145 4 Low Alarm Flag® Read
00146 5 Read
00147 6 Read
00148 7 Read
00149 Average 0~7 Read
Address (0X) Channel Description Attribute
00301 0 Write
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00302 1 Clear GCL Internal Write
Counter Value
00303 2 Write
00304 3 Write
00305 4 Write
00306 5 Write
00307 6 Write
00308 7 Write
Address (4X):
Address (4X) Channel Description Attribute
40001 0 Read
40002 1 Read
40003 2 Read
40004 3 Read
40005 4 Al Value Read
40006 5 Read
40007 6 Read
40008 7 Read
40009 Average 0~7 Read
Address (4X) Channel Description Attribute
40011 0 Read
40012 1 Read
40013 2 Read
40014 3 Historical Max. Al Value Read
40015 4 Read
40016 5 Read
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40017 6 Read

40018 7 Read
40019 Average 0~7 Read
Address (4X) Channel Description Attribute
40021 0 Read
40022 1 Read
40023 2 Read
40024 3 Read
40025 4 Historical Min. Al Value Read
40026 5 Read
40027 6 Read
40028 7 Read
40029 Average 0~7 Read
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Address (4X) Channel Description Attribute
40031~40032 0 Read
40033~40034 1 Read
40035~40036 2 Read
40037~40038 3 Read
40039~40040 4 Al Floating Value (IEEE754) | Read
40041~40042 5 Read
40043~40044 6 Read
40045~40046 7 Read
40047~40048 Average 0~7 Read
Address (4X) Channel Description Attribute
40051~40052 0 Read
40053~40054 1 Read
40055~40056 2 Read
40057~40058 3 Read
40059~40060 4 Historical Max. Al Floating Value|Read
(IEEE754)
40061~40062 5 Read
40063~40064 6 Read
40065~40066 7 Read
40067~40068 Average 0~7 Read
Address (4X) Channel Description Attribute
40071~40072 0 Read
4007340074 ! Historical Min. Al Floating Value Read
40075~40076 2 (IEEE754) Read
40077~40078 3 Read

266




40079~40080 4 Read
40081~40082 5 Read
40083~40084 6 Read
40085~40086 7 Read
40087~40088 Average 0~7 Read
Address (4X) Channel Description Attribute
40101 0 Read
40103 1 Read
40105 2 Read
40107 3 Read
40109 4 Al Status* Read
40111 5 Read
40113 6 Read
40115 7 Read
Address (4X) Channel Description Attribute
40201 0 R/W
40202 1 R/W
40203 2 R/W
40204 3 R/W
40205 4 Type Code’® R/W
40206 5 R/W
40207 6 R/W
40208 7 R/W
40209 Average 0~7 Read
Address (4X) Channel Description Attribute
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40211 Module Name 1 Read
40212 Module Name 2 Read
Al Channel Enable
40221 All R/W
GCL Internal Flag
40305 0~15 Value R/W
Address (4X) Channel Description Attribute
40311~40312 0 Read
40313~40314 1 Read
40315~40316 2 Read
40317~40318 3 Read
GCL Internal Counter Value
40319~40320 4 Read
40321~40322 5 Read
40323~40324 6 Read
40325~40326 7 Read
Note! The blue Modbus address is only supported by the ADAM-6000 CE
Series.
Remarks:

1. When the channel cannot detect current input signal in 4~20 mA
input range, this bit will be 1.

2. User can configure the High alarm value in the ADAM.NET utility.
When Al value is higher than the High alarm, this bit will be 1.

3. Users can configure the Low alarm value in the ADAM.NET utility.
When Al value is lower than the Low alarm, this bit will be 1.

4. Al Status
Bit Description
0 Fail to Provide Al Value
1 Over Range
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5.

2 Under Range

3 Open Circuit / Burnout

4 Reserved

5 Reserved

6 Reserved

7 ADC Initializing/Error

8 Reserved

9 Zero/Span Calibration Error

10 Reserved

11 Reserved

12 Reserved

13 Reserved

14 Reserved

15 Reserved

Type Code
Type Code (Hex) Input Range
0x0103 +150 mV
0x0104 +500 mV
0x0105 0~150 mV
0x0106 0~500 mV
0x0140 1V
0x0142 5V
0x0143 +10V
0x0145 0~1V
0x0147 0~5V
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6. How to retrieve the model name of ADAM-XXXX:

0x0148 0~10V
0x0181 +20 mA
0x1080 4~20 mA
0x1082 0~20 mA

xXxX = is the hexadecimal value stored in modbus address
40211 1

B.2.3 ADAM-6018
8-ch Thermocouple Input Module Address

(0X):
Address (0X) Channel Description Attribute
00017 0 R/IW
00018 1 R/W
00019 2 R/W
00020 3 R/IW
DO Value
00021 4 R/IW
00022 5 R/W
00023 6 R/W
00024 7 R/IW
Address (0X) Channel Description Attribute
00101 0 R/W
00102 1 R/W
00103 2 R/W
Reset Historical Max. Value
00104 3 R/W
00105 4 R/W
00106 5 R/W
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00107 6 R/W
00108 7 R/W
00109 Average 0~7 R/W
Address (0X) Channel Description Attribute
00111 0 Read
00112 1 Read
00113 2 Read
00114 3 Read
00115 4 Reset Historical Min. Value Read
00116 5 Read
00117 6 Read
00118 7 Read
00119 Average 0~7 Read
Address (0X) Channel Description Attribute
00121 0 Read
00122 1 Read
00123 2 Read
00124 3 Read
00125 p Burnout Flag? —
00126 5 Read
00127 6 Read
00128 7 Read
Address (0X) Channel Description Attribute
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00131 0 Read
00132 1 Read
00133 2 Read
00134 3 Read
00135 4 High Alarm Flag? Read
00136 5 Read
00137 6 Read
00138 7 Read
00139 Average 0~7 Read
Address (0X) Channel Description Attribute
00141 0 Read
00142 1 Read
00143 2 Read
00144 3 Read
00145 4 Low Alarm Flag® Read
00146 5 Read
00147 6 Read
00148 7 Read
00149 Average 0~7 Read
Address (4X):
Address (4X) Channel Description Attribute
40001 0 Read
40002 1 Read
40003 2 Al Value Read
40004 3 Read
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40005 4 Read
40006 5 Read
40007 6 Read
40008 7 Read
40009 Average 0~7 Read
Address (4X) Channel Description Attribute
40011 0 Read
40012 1 Read
40013 2 Read
40014 3 Read
40015 4 Historical Max.Al Value Read
40016 5 Read
40017 6 Read
40018 7 Read
40019 Average 0~7 Read
Address (4X) Channel Description Attribute
40021 0 Read
40022 1 Read
40023 2 Read
40024 3 Read
40025 4 Historical Min.Al Value Read
40026 5 Read
40027 6 Read
40028 7 Read
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40029 Average 0~7 Read

Address (4X) Channel Description Attribute
40305 0~15 GCL Internal Flag Value R/W
Remarks:

1. When the specific channel cannot detect Thermocouple signal, this
bit will be 1.

2. User can configure the High alarm value in the ADAM.NET utility.
When Al value is higher than High alarm value, this bit will be 1.

3. User can configure the Low alarm value in the ADAM.NET utility.
When Al value is lower than the Low alarm value, this bit will be
1.

B.2.4 ADAM-6024
12-Ch  Universal 1/O Module

Address (0X):
Address (0X) Channel Description Attribute
00001 0 Read
DI Value
00002 1 Read
00017 0 R/W
DO Value
00018 1 R/W
Address (4X):
Address (4X) Channel Description Attribute
40001 0 Read
40002 1 Read
40003 2 Read
Al Value
40004 3 Read
40005 4 Read
40006 5 Read
Address (4X) Channel Description Attribute
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40011 0 R/W
A0 Value

40012 1 R/W

Address (4X) Channel Description Attribute

40021 0 Read

40022 1 Read

40023 2 Read
Al Status?

40024 3 Read

40025 4 Read

40026 5 Read

Remarks:

1. Al Status: Bit Value 0: normal

Bit Value 1: over high
Bit Value 2: over low

Bit VValue 0: invalid calibration
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B.2.5 ADAM-6050
18-ch  Digital 1/0  Module

Address (0X):
Address (0X) Ch Description Attribute
00001 0 Read
00002 1 Read
00003 2 Read
00004 3 Read
00005 4 Read
00006 5 Read
00007 6 Dt Value Read
00008 7 Read
00009 8 Read
00010 9 Read
00011 10 Read
00012 11 Read
Address (0X) Ch Description Attribute
00017 0 Read
00018 1 Read
00019 2 Read
00020 3 DO Value Read
00021 4 Read
00022 5 Read
Address (0X) Ch Description Attribute
00033 0 Counter Start (1) / Stop (0) R/W
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00034 Clear Counter (1) Write
00035 Clear Overflow 3 RIW
00036 DI Latch Status 4 RIW
00037 Counter Start (1) / Stop (0) R/W
00038 Clear Counter (1) Write
00039 Clear Overflow 3 RIW
00040 DI Latch Status 4 RIW
00041 Counter Start (1) / Stop (0) R/W
00042 Clear Counter (1) Write
00043 Clear Overflow 3 RIW
00044 DI Latch Status 4 RIW
00045 Counter Start (1) / Stop (0) R/W
00046 Clear Counter (1) Write
00047 Clear Overflow 3 RIW
00048 DI Latch Status 4 RIW
00049 Counter Start (1) / Stop (0) R/W
00050 Clear Counter (1) Write
00051 Clear Overflow 3 RIW
00052 DI Latch Status 4 RIW
00053 Counter Start (1) / Stop (0) R/W
00054 Clear Counter (1) Write
00055 Clear Overflow 3 RIW
00056 DI Latch Status 4 R/W
00057 Counter Start (1) / Stop (0) R/W

277

Appendix B



00058 Clear Counter (1) Write
00059 Clear Overflow 3 RIW
00060 DI Latch Status 4 RIW
00061 Counter Start (1) / Stop (0) R/W
00062 Clear Counter (1) Write
00063 ! Clear Overflow 3 RIW
00064 DI Latch Status 4 RIW
00065 Counter Start (1) / Stop (0) R/W
00066 Clear Counter (1) Write
00067 s Clear Overflow 3 RIW
00068 DI Latch Status 4 RIW
00069 Counter Start (1) / Stop (0) R/W
00070 Clear Counter (1) Write
00071 ° Clear Overflow 3 R/W
00072 DI Latch Status 4 RIW
00073 Counter Start (1) / Stop (0) R/W
00074 Clear Counter (1) Write
10
00075 Clear Overflow 3 R/W
00076 DI Latch Status 4 R/W
00077 Counter Start (1) / Stop (0) R/W
00078 Clear Counter (1) Write
00079 H Clear Overflow 3 R/W
00080 DI Latch Status 4 R/W
Address (0X) Channel Description Attribute
ADAM-6000 Series User Manual 278




00301 0 Write
00302 1 Write
00303 2 Write
00302 3 Write
Clear GCL Internal
00305 4 Counter Write
00306 5 Write
00307 6 Write
00308 7 Write
Address (4X):
Address (4X) Channel Description Attribute
40301 All DI Value Read
40303 All DO Value R/W
40305 0~15 GCL Internal Flag Value R/W
40307 All DO Diagnostic Status (for Read
D version)
Address (4X) Ch Description Attribute
40001~40002 0 Read
40003~40004 1 Read
40005~40006 2 Read
40007~40008 3 Read
40009~40010 4 Read
40011~40012 5 Counter / Frequency Read
Value 1
40013~40014 6 Read
40015~40016 7 Read
40017~40018 8 Read
40019~40020 9 Read
40021~40022 10 Read
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Set Incremental Pulse ©

40023~40024 11 Read
Address (4X) Ch Description Attribute
40025~40026 0 Read
40027~40028 1 Read
40029~40030 2 Pules Output Read
40031~40032 3 Low Level Width 2 Read
40033~40034 4 Read
40035~40036 5 Read
Address (4X) Ch Description Attribute
40037~40038 0 Read
40039~40040 1 Read
40041~40042 2 Pules Output Read
40043~40044 3 High Level Width 2 Read
40045~40046 4 Read
40047~40048 5 Read
Address (4X) Ch Description Attribute
40049~40050 0 Read
40051~40052 1 Read
40053~40054 2 Read
2005540056 3 Set Absolute Pulse ® ond
40057~40058 4 Read
40059~40060 5 Read
Address (4X) Ch Description Attribute
40061~40062 0 Read

ADAM-6000 Series User Manual

280




40063~40064 Read
40065~40066 Read
40067~40068 Read
40069~40070 Read
40071~40072 Read
Address (4X) Channel Description Attribute
40211 All Module Name 1 Read
40212 All Module Name 2 Read
Address (4X) Channel Description Attribute
40311~40312 0 Read
40313~40314 1 Read
40315~40316 2 Read
40317~40318 3 Read
40319-40320 4 GCL Internal Counter Value ead
40321~40322 5 Read
40323~40324 6 Read
40325~40326 7 Read

Note! The blue Modbus address is only supported for CE or higher

version.

Remarks

1.  How to retrieve the counter/frequency value:

Counter (decimal) = (value of 40002) x 65536 + (value of 40001)

Frequency (decimal) = (value of 40001)/10 Hz
2. Time Unit: 0.1 ms

3. If the count number is overflow, this bit will be 1. Once this bit is
read, the value will return to 0.
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4. When DI channel is configured as “High to low latch” or “Low to
high latch”, this bit will be 1 if the latch condition occurs. After that,
value of this bit will keep 1 until user writes O to this bit (clear the
latch status).

5.  Decide how many pulses will be generated. When user writes 0 to
this bit, it will continuously generate pulse.

6.  During the pulse generation, user can use this bit to generate more
pulses. For example, “Absolute pulse” is set as 100. During its
generation, user can set “Incremental pulse” as 10. After the extra
10 pulses are generated, the 100 pulses will continue to be
generated.

7. How to retrieve the model name of ADAM-XXxX:
xxxx = is the hexadecimal value stored in modbus address
40211

B.2.6 ADAM-6051
16-ch DI/O w/ Counter Module Address

(0X):
Address (0X) Ch Description Attribute
00001 0 Read
00002 1 Read
00003 2 Read
00004 3 Read
00005 4 Read
00006 5 Read
00007 6 DI Value Read
00008 7 Read
00009 8 Read
00010 9 Read
00011 10 Read
00012 11 Read
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00013 12 Read
00014 13 Read
Address (0X) Ch Description Attribute
00017 0 R/W
00018 1 DO Value R/W
Address (0X) Ch Description Attribute
00033 Counter Start (1) / Stop (0) R/W
00034 Clear Counter (1) Write
00035 ° Clear Overflow 3 R/W
00036 DI Latch Status 4 RIW
00037 Counter Start (1) / Stop (0) R/W
00038 Clear Counter (1) Write
00039 ! Clear Overflow 3 R/W
00040 DI Latch Status 4 RIW
00041 Counter Start (1) / Stop (0) R/W
00042 Clear Counter (1) Write
00043 ? Clear Overflow 3 RIW
00044 DI Latch Status 4 RIW
00045 Counter Start (1) / Stop (0) R/W
00046 Clear Counter (1) Write
00047 : Clear Overflow 3 R/W
00048 DI Latch Status 4 RIW
00049 Counter Start (1) / Stop (0) R/W
00050 4 Clear Counter (1) Write
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00051 Clear Overflow 3 R/W
00052 DI Latch Status 4 RIW
00053 Counter Start (1) / Stop (0) R/W
00054 Clear Counter (1) Write
00055 ° Clear Overflow 3 R/W
00056 DI Latch Status 4 RIW
00057 Counter Start (1) / Stop (0) R/W
00058 Clear Counter (1) Write
00059 ° Clear Overflow 3 RIW
00060 DI Latch Status 4 RIW
00061 Counter Start (1) / Stop (0) R/W
00062 Clear Counter (1) Write
00063 ! Clear Overflow 3 RIW
00064 DI Latch Status 4 RIW
00065 Counter Start (1) / Stop (0) R/W
00066 Clear Counter (1) Write
00067 ’ Clear Overflow 3 R/W
00068 DI Latch Status 4 RIW
00069 Counter Start (1) / Stop (0) R/W
00070 Clear Counter (1) Write
00071 ° Clear Overflow 3 RIW
00072 DI Latch Status 4 RW
00073 Counter Start (1) / Stop (0) R/W
00074 10 Clear Counter (1) Write
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00075 Clear Overflow 3 R/W
00076 DI Latch Status 4 RIW
00077 Counter Start (1) / Stop (0) R/W
00078 Clear Counter (1) Write
11
00079 Clear Overflow 3 R/W
00080 DI Latch Status 4 RIW
00081 Counter Start (1) / Stop (0) R/W
00082 Clear Counter (1) Write
127
00083 Clear Overflow 3 R/W
00084 DI Latch Status 4 R/W
00085 Counter Start (1) / Stop (0) R/W
00086 Clear Counter (1) Write
137
00087 Clear Overflow 3 R/W
00088 DI Latch Status 4 R/W
Address (0X) Ch Description Attribute
00301 0 Write
00302 1 Write
00303 2 Write
00304 3 Write
Clear GCL Internal
00305 4 Counter Value Write
00306 5 Write
00307 6 Write
00308 7 Write
Address (4X):
Address (4X) ‘ Ch Description Attribute
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Set Incremental Pulse ©

40001~40002 0 Read
40003~40004 1 Read
40005~40006 2 Read
40007~40008 3 Read
40009~40010 4 Read
40011~40012 5 Read
40013~40014 6 Read
Counter / Frequency Valuel
40015~40016 Read
40017~40018 Read
40019~40020 9 Read
40021~40022 10 Read
40023~40024 11 Read
40025~40026 12 Read
40027~40028 13 Read
Address (4X) Ch Description Attribute
40029~40030 0 Read
Pules Output
40031~40032 1 Low Level Width 2 Read
Address (4X) Ch Description Attribute
40033~40034 0 Read
Pules Output
40035~40036 1 High Level Width 2 Read
Address (4X) Ch Description Attribute
40037~40038 0 Read
Set Absolute Pulse °
40039~40040 1 Read
Address (4X) Ch Description Attribute
40041~40042 0 Read

ADAM-6000 Series User Manual

286




40043~40044 1 Read
Address (4X) Ch Description Attribute
40033~40034 0 R/W
Pulse Output High Level Width

40035~40036 1 R/W
Address (4X) Ch Description Attribute
40301 All DI Value Read
40303 All DO Value R/W
40305 0~15 GCL Internal Flag Value R/W
40307 Al DO Diagnostic Status (for Read

D version) ea
Address (4X) Ch Description Attribute
40211 Module Name 1 Read
40212 Module Name 2 Read
Address (4X) Ch Description Attribute
40311~40312 0 Read
40313~40314 1 Read
40315~40316 2 Read
40317~40318 3 Read

GCL Internal Counter Value

40319~40320 4 Read
40321~40322 5 Read
40323~40324 6 Read
40325~40326 7 Read

Note! The blue Modbus address is only supported for CE or higher

version.

Remarks:
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1.

How to retrieve the counter/frequency value:

Counter (decimal) = (value of 40002) x 65536 + (value of 40001)

Frequency (decimal) = (value of 40001)/10 Hz
Time Unit: 0.1 ms

If the count number is overflow, this bit will be 1. Once this bit is
read, the value will return to 0.

When DI channel is configured as “High to low latch” or “Low to
high latch”, this bit will be 1 if the latch condition occurs. After that,
value of this bit will keep 1 until user writes 0 to this bit (clear the
latch status).

Decide how many pulses will be generated. When user writes 0 to
this bit, it will continuously generate pulse.

During the pulse generation, user can use this bit to generate more
pulses. For example, “Absolute pulse” is set as 100. During its
generation, user can set “Incremental pulse” as 10. After the extra
10 pulses are generated, the 100 pulses will continue to be
generated.

Specific counter channel.

How to retrieve the model name of ADAM-xXxX:
xxXx = is the hexadecimal value stored in modbus address
40211

B.2.7 ADAM-6052

16-ch  Digital 1/0  Module

Address (0X):
Address (0X) Ch Description Attribute
00001 0 Read
00002 1 Read
00003 2 Read
DI Value
00004 3 Read
00005 4 Read
00006 5 Read
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00007 6 Read
00008 7 Read
Address (0X) Ch Description Attribute
00017 0 R/W
00018 1 R/W
00019 2 R/W
00020 3 R/IW
00021 4 DO Value R/IW
00022 5 R/IW
00023 6 RIW
00024 7 R/W
Address (0X) Ch Description Attribute
00033 Counter Start (1) / Stop (0) R/W
00034 Clear Counter (1) Write
00035 ° Clear Overflow 3 R/W
00036 DI Latch Status 4 RIW
00037 Counter Start (1) / Stop (0) R/W
00038 Clear Counter (1) Write
00039 ! Clear Overflow 3 R/W
00040 DI Latch Status 4 RIW
00041 Counter Start (1) / Stop (0) R/W
00042 2 Clear Counter (1) Write
00043 Clear Overflow 3 RIW
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00044 DI Latch Status 4 R/W
00045 Counter Start (1) / Stop (0) R/W
00046 Clear Counter (1) Write
00047 s Clear Overflow 3 RIW
00048 DI Latch Status 4 R/W
00049 Counter Start (1) / Stop (0) R/W
00050 Clear Counter (1) Write
00051 ¢ Clear Overflow 3 R/W
00052 DI Latch Status Riw
00053 Counter Start (1) / Stop (0) R/IW
00054 Clear Counter (1) Write
00055 ° Clear Overflow 3 R/W
00056 DI Latch Status 4 RIW
00057 Counter Start (1) / Stop (0) R/W
00058 Clear Counter (1) Write
00059 ° Clear Overflow 3 R/W
00060 DI Latch Status 4 RIW
00061 Counter Start (1) / Stop (0) R/W
00062 Clear Counter (1) Write
00063 ! Clear Overflow 3 R/W
00064 DI Latch Status 4 RIW
Address (0X) Ch Description Attribute
00301 0 Write
Clear GCL Internal
00302 1 Counter Value Write




00303

00304

00305

00306

00307

00308

Write

Write

Write

Write

Write

Write
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Address (4X):

Address (4X) Ch Description Attribute
40001~40002 0 Read
40003~40004 1 Read
40005~40006 2 Read
40007~40008 3 Read
Counter/Frequency Valuel
40009~40010 4 Read
40011~40012 5 Read
40013~40014 6 Read
40015~40016 7 Read
40017~40018 0 R/IW
4001~40020 1 R/IW
40021~40022 2 R/W
40023~40024 3 R/W
Pulse Output Low Level Width?
40025~40026 4 R/IW
40027~40028 5 R/IW
40029~40030 6 R/W
40031~40032 7 R/W
40033~40034 0 R/W
40035~40036 1 R/IW
40037~40038 2 R/IW
40039~40040 3 R/IW
Pulse Output High Level Width?
40041~40042 4 R/W
40043~40044 5 R/W
40045~40046 6 R/W
40047~40048 7 R/W
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Address (4X) Ch Description Attribute
40049~40050 0 R/W
40051~40052 1 R/W
40053~40054 2 R/W
40055~40056 3 R/IW
Set Absolute Pulse®
40057~40058 4 R/W
40059~40060 5 R/IW
40061~40062 6 R/IW
40063~40064 7 R/W
40065~40066 0 RIW
40067~40068 1 R/W
40069~40070 2 R/IW
40071~40072 3 RIW
Set Incremental Pulse®

40073~40074 4 RIW
40075~40076 5 R/IW
40077~40078 6 R/IW
40079~40080 7 R/IW
Address (4X) Ch Description Attribute
40301 All DI Value Read
40303 All DO Value R/W
40305 0~15 GCL Internal Flag Value R/W
40307 Al B(\)/el?;?(?:)ostic Status (for Read
Address (4X) Ch Description Attribute
40211 Module Name 1 Read
40212 Module Name 2 Read

293

Appendix B



Address (4X) Ch Description Attribute
40311~40312 0 Read
40313~40314 1 Read
40315~40316 2 Read
40317~40318 3 Read
2031940320 7 GCL Internal Counter Value Read
40321~40322 5 Read
40323~40324 6 Read
40325~40326 7 Read

Note! The blue Modbus address is only supported for CE or higher version.

Remarks:

1. How to retrieve the counter/frequency value:
Counter (decimal) = (value of 40002) x 65536 + (value of 40001)

Frequency (decimal) = (value of 40001)/10 Hz
2. Time Unit: 0.1 ms

3. If the count number is overflow, this bit will be 1. Once this bit is
read, the value will return to 0.

4. When DI channel is configured as “High to low latch” or “Low to
high latch”, this bit will be 1 if the latch condition occurs. After that,
value of this bit will keep 1 until user writes O to this bit (clear the
latch status).

5. Decide how many pulses will be generated. When user writes 0 to
this bit, it will continuously generate pulse.

6.  During the pulse generation, user can use this bit to generate more
pulses. For example, “Absolute pulse” is set as 100. During its
generation, user can set “Incremental pulse” as 10. After the extra
10 pulses are generated, the 100 pulses will continue to be
generated.

7. How to retrieve the model name of ADAM-xxxXx:
xxxx = is the hexadecimal value stored in modbus address
40211
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B.2.8 ADAM-6060/6066
12-ch DI & Relay Module Address

(0X):
Address (0X) Ch Description Attribute
00001 0 Read
00002 1 Read
00003 2 Read
00004 3 DI Value Read
00005 4 Read
00006 5 Read
Address (0X) Ch Description Attribute
00017 0 R/W
00018 1 R/W
00019 2 R/W
00020 3 DO Vvalue R/W
00021 4 R/W
00022 5 R/W
Address (0X) Ch Description Attribute
00033 Counter Start (1) / Stop (0) R/W
00034 Clear Counter (1) Write
00035 ° Clear Overflow 3 RIW
00036 DI Latch Status 4 R/W
00037 Counter Start (1) / Stop (0) R/W
00038 ! Clear Counter (1) Write
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00039 Clear Overflow 3 R/W
00040 DI Latch Status 4 RIW
00041 Counter Start (1) / Stop (0) R/W
00042 Clear Counter (1) Write
00043 ? Clear Overflow 3 R/W
00044 DI Latch Status 4 RIW
00045 Counter Start (1) / Stop (0) R/W
00046 Clear Counter (1) Write
00047 s Clear Overflow 3 RIW
00048 DI Latch Status 4 RIW
00049 Counter Start (1) / Stop (0) R/W
00050 Clear Counter (1) Write
00051 ¢ Clear Overflow 3 R/W
00052 DI Latch Status 4 RIW
00053 Counter Start (1) / Stop (0) R/W
00054 Clear Counter (1) Write
00055 ° Clear Overflow 3 RIW
00056 DI Latch Status 4 RIW
Address (0X) Ch Description Attribute
00301 0 Write
00302 1 Write
00303 2 Clear GCL Internal Write
Counter Value
00304 3 Write
00305 4 Write




00306 5 Write
00307 6 Write
00308 7 Write
Address (4X):
Address (4X) Ch Description Attribute
40001~40002 0 Read
40003~40004 1 Read
40005~40006 2 Read
Counter / Frequency
40007~40008 3 Value 1 Read
40009~40010 4 Read
40011~40012 5 Read
Address (4X) Ch Description Attribute
40013~40014 0 RIW
40015~40016 1 R/W
40017~40018 2 R/W
Pules Output
40019~40020 3 Low Level Width 2 RIW
40021~40022 4 RIW
40023~40024 5 RIW
Address (4X) Ch Description Attribute
40025~40026 0 RIW
40027~40028 1 R/IW
40029~40030 2 Pules Output RIW
High Level Width 2
40031~40032 3 RIW
40033~40034 4 R/IW
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GCL Internal Counter Value

40035~40036 5 R/W
Address (4X) Ch Description Attribute
40037~40038 0 R/IW
40039~40040 1 R/W
40041~40042 2 R/W
20043-40044 3 Set Absolute Pulse ® —~—y
40045~40046 4 R/W
40047~40048 5 R/IW
Address (4X) Ch Description Attribute
40049~40050 0 R/IW
40051~40052 1 R/W
40053~40054 2 R/W
2005540056 3 Set Incremental Pulse © oW
40057~40058 4 RIW
40059~40060 5 R/IW
Address (4X) Ch Description Attribute
40301 All DI Value Read
40303 All DO Value R/IW
40305 0~15 GCL Internal Flag Value R/W
Address (4X) Ch Description Attribute
40211 Module Name 1 Read
40212 Module Name 2 Read
Address (4X) Ch Description Attribute
40311~40312 0 Read
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40313~40314 1 Read
40315~40316 2 Read
40317~40318 3 Read
40319~40320 4 Read
40321~40322 5 Read
40323~40324 6 Read
40325~40326 7 Read

Note! The blue Modbus address is only supported for CE or higher version.

Remarks:

1.

How to retrieve the counter/frequency value:

Counter (decimal) = (value of 40002) x 65536 + (value of 40001)

Frequency (decimal) = (value of 40001)/10 Hz
Time Unit: 0.1 ms

If the count number is overflow, this bit will be 1. Once this bit is
read, the value will return to 0.

When DI channel is configured as “High to low latch” or “Low to
high latch”, this bit will be 1 if the latch condition occurs. After that,
value of this bit will keep 1 until user writes 0 to this bit (clear the
latch status).

Decide how many pulses will be generated. When user writes 0 to
this bit, it will continuously generate pulse.

During the pulse generation, user can use this bit to generate more
pulses. For example, “Absolute pulse” is set as 100. During its
generation, user can set “Incremental pulse” as 10. After the extra
10 pulses are generated, the 100 pulses will continue to be
generated.

How to retrieve the model name of ADAM-XXxX:
xxxx = is the hexadecimal value stored in modbus address
40211
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Appendix C Grounding Reference
C.1 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.

Grounding

1.1 The ‘Earth’ for reference

1.2 The ‘Frame Ground’ and ‘Grounding Bar’
1.3 Normal Mode and Common Mode

14 Wire impedance

15 Single Point Grounding

2. Shielding
2.1 Cable Shield
2.2 System Shielding

3. Noise Reduction Techniques

4. Check Point List
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C.2 Grounding

C.2.1 The ‘Earth’ for Reference

Why we think the L
EARTH as GROUND?

As you know that thea EARTH can t ba conductiva indeed.
But those parallel reslstors make the EARTH as a single
point and Just for reference.

Figure C.1: Think of the Earth as a 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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C.2.2 The ‘Frame Ground’ and ‘Grounding Bar’

Single Phase,Three Line

110V
110V

220V

Neutral is the physical cable from Generator.
Ground is the local physical cable that connected to
Ground Bar.

Figure C.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!
Normal Mode & Common Mode
mov— T Neutral
J I—— Live (Hot)
110V
Vg Ground
Normal Mode: refers to defects occurring between the live and nautral conductors.
Normal mode Is sometimes abbreviated as NM, ar L-N for live -to-neutral.
Coammon Mode: refers to dafects occurring batween alther canducter and ground.,

Itls sametimes abbraviated as CM, or N-G for neutral - to-ground.
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Figure C.3: Normal and Common Mode.

C.2.3 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.

Normal Mode & Common Mode

Neutral ——
Live (Hot)—-

Ground —

Ground-plnls lenger than athers, for flrst contact to power systam and
noise bypass.

Neutrakpin Is broader thanLIlvespln, for reduce contacted Impadance.

Figure C.4: Normal 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 impedance.
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C.2.4 Wire impedance

Whats the purpose of High]
_ Voltage Transmission ?
— " < £

High Voltage
A Transmisslon &2

Raise Voltage Down Voltage

Refarring to OHM rule, abova dlagram shows that
how te reduce the power loss on cable.

Figure C.5: 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 =1 * 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

+1oviO r); +Bv
+1 w{ | Device | } +8V
GNDO {¢ 2V

The wire Impedance wlll consume the power.

Figure C.6: Wire Impedance

C.2.5 Single Point Grounding

Single Point Grounding

6 0 o0 0

Those devices will influence each other
with swiftly load change.

Figure C.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

pacany +~24v
i) B Yy
| | " Power
416V +18V 420V +22V Supply
+22V
3221

More cable, but more stable system.

Figure C.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.

C.3 Shielding

C.3.1 Cable Shield

Single Isolated Cable

Use Aluminum foil to cover those
wires, for isolating the external noise.
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Figure C.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.

Double Isolated Cable

Second Laysar First Layer

Reduce wire Impedance and Use Aluminum foll to

anhance cabla Intensity by cover thosa wiras, for

thosea parallal nude conductors. Isolating tha axternal
nolse.

Figure C.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 commu-
nication 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)
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* Don’t strip off too long of plastic cover for soldering.
C.3.2 System Shielding

* Never stripping too long of the plastic cable cover.
* Cascade those shields together by Soldering A 2
i el

tConnecl the shield to Frame-Ground of DC Power Supply.

Figure C.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 following
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

= 7

y L

This will destroy the twist rule.

Don t strip off too long of plastic cover for soldering,
or will Influance the characteristic of twistadpalr cable.

Figure C.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-
TwistedPair cable and open a path to introduce unwanted noise.

System Shielding

A difficult way for signal.

Figure C.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 C.14: System Shielding (2)

Shield connection (2)

The previous diagram shows you that the fill soldering just makes an
easier way for the signal.

C.4 Noise Reduction Techniques

Isolate noise sources in shielded enclosures.

Place sensitive equipment in shielded enclosure and away from com-
puter 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 mm..
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« Independent grounding is needed for A/l, A/O, and communication net-
work 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

External AC Device AC Device
Signal

Separate Load and Device power.
Cascade amplify/isolation circuit before
1/0 channel

Figure C.15: Noise Reduction Techniques

C.5 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?
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 The terminal screw are tight?
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Appendix D REST for ADAM-6000
D.1 REST Introduction

REpresentational State Transfer (REST) is a software architecture for
Web applications behavior and services including image indication,
resource requests and responses and message delivery. It can be developed
to be compatible with popular protocols or standards like HTTP, URI,
XML, HTML. With the advantage of scalability, simplicity and
performance, it has already been adopted in Web services by Amazon and

Yahoo.

The Web service of ADAM-6000 is developed based on HTMLYS5, if users
need to integrate this into other Web services, the following information/
command list should be referred to for implementation.

D.2 REST Resources for ADAM

D.2.1 Analoginput
D.2.2.1 GET/analoginput/(all|{id})/value

Request

The content-type will be ‘application/x-www-form-urlencoded’. {id}
. is the Al channel ID starting from O

Examples:

Use the following URI to get the Al-0 value.
http://10.0.0.1/analoginput/O/value

Use the following URI to get the all Al values.
http://10.0.0.1/analoginput/all/value



http://10.0.0.1/analoginput/0/value
http://10.0.0.1/analoginput/all/value

Response

The content-type will be ‘text/xml’
If result is OK, the content will look like below
<?xml version="1.0" ?>
<ADAM-6017 status="OK">
<Al>
<ID>0</ID>
<
VALUE>7FFF</VALUE>
</Al>
</ADAM-6017>

If result is failed , the content will look like below
<?xml version="1.0" ?>

<ADAM-6017  status="{error}”> </ADAM-
6017>

{error} : The error message.

Remarks

If the {id} is out of range, the response will return HTTP status code
501 (Not implemented)

The content of <VALUE> is in HEX format and from 0000 to FFFF,
which maps to the minimal to maximal value of the range. (Analog
input value is 16 bits)
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D.2.2.2 GET /analoginput/(all{id})/range

Request

The content-type will be ‘application/x-www-form-urlencoded’. {id}
: is the Al channel ID starting from 0O

Examples:

Use the following URI to get the Al-0 range information.
http://10.0.0.1/analoginput/O/range

Use the following URI to get the all Al range information.
http://10.0.0.1/analoginput/all/range

Response

The content-type will be ‘text/xml’
If result is OK, the content will look like below
<?xml version="1.0" ?>
<ADAM-6017 status="OK">
<Al>
<ID>0</ID>
<RANGE>7</RANGE>
<NAME>4~20 mA</NAME>
<MAX>20</MAX>
<MIN>4</MIN>
<UNIT>mA</UNIT>
</Al>
</ADAM-6017>

If result is failed , the content will look like below
<?xml version="1.0" ?>

<ADAM-6017  status="{error}’>  </ADAM-
6017>

{error} : The error message.

Remarks

If the {id} is out of range, the response will return HTTP status code
501 (Not implemented)
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D.2.2 Analogoutput

Request The content-type will be ‘application/x-www-form-urlencoded’.
Examples:
Use the following URI to set the AO value(s).
http://10.0.0.1/analogoutput/all/value
The coming data with the request will be {name}={value} pair(s).
{name} : The name of the channel, for example AQO.
{value} : The value to be set to the indicated channel.
For example, if the request is going to set channel 0, 1, 2 to value
3, then the name-value pairs will look like below:
AO0=00FF&AO1=0000&A02=0FFF

Response The content-type will be ‘text/xml’
The content will ook like below
<?xml version="1.0" ?>
<ADAM-6224 status="{status}">
</ADAM-6224>
{status} : The result. If succeed, the result will be ‘OK’; otherwise,
the result will be the error message.
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Remarks

The {value} of the post data is in HEX format and from 0000 to
OFFF, which maps to the minimal to maximal value of the range.
(Analog output value is 12 bits)

D.2.3.1 GET /analogoutput/(all{id})/value

Request

The content-type will be ‘application/x-www-form-urlencoded’. {id}
. is the AO channel ID starting from 0

Examples:

Use the following URI to get the AO-0 value.
http://10.0.0.1/analogoutput/O/value

Use the following URI to get the all AO \values.
http://10.0.0.1/analogoutput/all/value

Response

The content-type will be ‘text/xml’
If result is OK, the content will look like below
<?xml version="1.0" ?>
<ADAM-6224 status="OK">
<AO>
<ID>0</ID>
<VALUE>0FFF</VALUE>
</AO>
</ADAM-6224>

If result is failed , the content will look like below
<?xml version="1.0" ?>

<ADAM-6224  status="{error}’> </ADAM-
6224>

{error} : The error message.

Remarks

If the {id} is out of range, the response will return HTTP status code
501 (Not implemented)
The content of <VALUE> is in HEX format and from 0000 to OFFF,
which maps to the minimal to maximal value of the range. (Analog
output value is 12 bits)

D.3.3.2 POST /analogoutput/all/value
D.2.3.3 GET /analogoutput/(all|{id})/range

Request

The content-type will be ‘application/x-www-form-urlencoded’. {id}
. is the AO channel ID starting from 0

Examples:

Use the following URI to get the AO-0 range information.
http://10.0.0.1/analogoutput/O/range

Use the following URI to get the all AO range information.
http://10.0.0.1/analogoutput/all/range
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Response | The content-type will be ‘text/xml’
If result is OK, the content will look like below
<?xml version="1.0" ?>
<ADAM-6224 status="OK">
<AO>
<ID>0</ID>
<RANGE>7</RANGE>
<NAME>4~20 mA</NAME>
<MAX>20</MAX>
<MIN>4</MIN>
<UNIT>mA</UNIT>
</AO>
</ADAM-6224>

If result is failed , the content will look like below
<?xml version="1.0" ?>

<ADAM-6224  status="{error}’> </ADAM-
6224>

{error} : The error message.

Remarks If the {id} is out of range, the response will return HTTP status code
501 (Not implemented)

D.2.3 Digitalinput
D.2.4.1 GET /digitalinput/(all|{id})/value

Request The content-type will be ‘application/x-www-form-urlencoded’. {id}
. is the DI channel ID starting from 0
Examples:

Use the following URI to get the DI-0 value.
http://10.0.0.1/digitalinput/O/value

Use the following URI to get the all DI values.
http://10.0.0.1/digitalinput/all/value

Response | The content-type will be ‘text/xml’
If result is OK, the content will look like below
<?xml version="1.0" ?>
<ADAM-6050 status="OK">
<DI>
<ID>0</ID>
<VALUE>0</VALUE>
</DI>
</ADAM-6050>

If result is failed , the content will look like below
<?xml version="1.0" ?>

<ADAM-6050 status="{error}’> </ADAM-
6050>

{error} : The error message.

ADAM-6000 Series User Manual 322


http://10.0.0.1/digitalinput/0/value
http://10.0.0.1/digitalinput/all/value

Remarks

If the {id} is out of range, the response will return HTTP status code
501 (Not implemented)
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D.2.4 Digitaloutput
D.2.5.1 GET /digitaloutput/(all{id})/value

Request

The content-type will be ‘application/x-www-form-urlencoded’.
{id} : is the DO channel ID starting from 0 Examples:

Use the following URI to get the DO-0 value.
http://10.0.0.1/digitaloutput/O/value

Use the following URI to get the all DO values.
http://10.0.0.1/digitaloutput/all/value

Response

The content-type will be ‘text/xml’
If result is OK, the content will look like below
<?xml version="1.0" ?>
<ADAM-6050 status="OK">
<DO>
<ID>0</ID>
<VALUE>1</VALUE>
</DO>
</ADAM-6050>

If result is failed , the content will look like below
<?xml version="1.0" ?>

<ADAM-6050 status="{error}’> </ADAM-
6050>

{error} : The error message.

Remarks

If the {id} is out of range, the response will return HTTP status code
501 (Not implemented)

D.2.5.2 POST /digitaloutput/all/value

Request

The content-type will be ‘application/x-www-form-urlencoded’.
Examples:

Use the following URI to set the DO value(s).
http://10.0.0.1/digitaloutput/all/value

The coming data with the request will be {name}={value} pair(s).
{name} : The name of the channel, for example DOO.

{value} : The value to be set to the indicated channel.

For example, if the request is going to set channel 0, 1, 2 to value
1, then the name-value pairs will look like below:
DO0=1&D01=1&D02=1
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Response

The content-type will be ‘text/xml’

The content will look like below

<?xml version="1.0" ?>

<ADAM-6050 status="{status}">

</ADAM-6050>

{status} : The result. If succeed, the result will be ‘OK’; otherwise,
the result will be the error message.

Remarks

D.2.5 Cou

nter

D.3.6.1 GET /counter/(all|{id})/value

Request

The content-type will be ‘application/x-www-form-urlencoded’.
{id} : is the Counter channel ID starting from 0 Examples:
Use the following URI to get the Counter-0 value.
http://10.0.0.1/counter/O/value

Use the following URI to get the all Counter values.
http://10.0.0.1/counter/all/value

Response

The content-type will be ‘text/xml’
If result is OK, the content will look like below
<?xml version="1.0" ?>
<ADAM-6051 status="OK">
<CNT>
<ID>0</ID>
<VALUE>102938</VALUE>
</CNT>
</ADAM-6051>

If result is failed , the content will look like below
<?xml version="1.0" ?>

<ADAM-6051  status="{error}’> </ADAM-
6051>

{error} : The error message.

Remarks

If the {id} is out of range, the response will return HTTP status code
501 (Not implemented)
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Appendix E HTML 5
E.1 HTML 5 Introduction

Hyper Text Markup Language (HTML) is popularly used to program the
content of Web page over the Internet. The fifth version (HTML 5) is the
latest revision which enhances its syntax structure and additionally mixes
multiple Web technologies like CSS, Java Script to implement more Web
service, API, interactive applications in mobile communications.

E.2 Monitor and Control Remotely via ADAM-6000 Web
Server

This new feature will bring obvious benefit to user in maintenance
anywhere over the Ethernet in the local field. Now the following
paragraph will show how to build up this circumstance and use it. This
feature not only works on PC or laptop, it can also work on portable
devices, like smart phone or pad.

Preset conditions:
1. Finish the installation and network setting of ADAM-6200 module
2.  ADAM-6200 is connected to your local Ethernet network

Note! ADAM-6000 module is developed by public HTML 5 base, but for
detailed indication and data transmission mode may be different on Web
page of the operating system.

For smart phone systems, the minimum requirement of Web browsers is
as below:

+ Safari 5 in Apple iOS
» Web Browser in Google Android 4.0 (Ice Cream Sandwich)
» Chrome in Google Android 4.0 (Ice Cream Sandwich)

Otherwise, if where you operate is PC platform, you can refer to the
minimum requirement of Web browsers as below:



« Internet Explorer (version 9)

» Google Chrome (version 8)

» Mozilla Firefox (version 10)

Operating steps: (Take smartphone as an example)

1.  Connect your smart phone to your local Ethernet network via
wireless and then open the browser of your smart phone.

2. Youcan click or scan the QR code in the Utility or enter IP address
of the module, you will see the login page (shown below) on the

S 1:36 BB (aframstcn | Hework | St | Adnnurtonnn | Rvwos | Prec i Tt | aceom Cartrol | Motbes Ados |
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Dieei Hear: Abides] sty |
Dewxce Decagion ADard Vel X [
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Dt | Bhodaks [ Daseryoon, I |
GHl ADAN-SZST 16 70t Sl 7yt mode

3. Enter the account and password.
Note: The default setting of account is “root”, and password is

00000000
—— — v = TS T T a0
e s e 351 s
ADAM-6200 Web
Accomt oot
ADAM-6000 Web e e
Account: foot
Password: 8 —a l Lo
( Login )
T ———
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When clicking the Login button, you will see the operation page.
In this page, you will not only to monitor 1/O status (trend log), but
also simply enable output setting below.
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For example, if you check DO 0, 2, 3, and 5, and then click “Apply
Output”, you will see the bulb is lit on and trend log is also changed.
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Appendix F New Version Enhancement

F.1 Enhancement Introduction

In order to follow the step of technology trend, ADAM-6000 issues a new
version in 2013 and 2014. Compared to previous BE version, ADAM6000
Series CE version brings a myriad of intelligent functions. By
implementing the intelligence functions, users can install and configure
ADAM module in a faster and simpler way. IT users can also access
ADAM devices without automation background.



F.2 Intelligent Function Enhancement

The major differences between ADAM-6000 BE and CE version are listed
in following forms

_ _ ADAM- | ADAM-
Functions Detail G6000BE | 6000CE
Device Change Device Name vl ™
Information
Change Device Description V1 ™
Locate Device - ™
Network Change IP, Subnet Address ol ol
Configuration and Gateway
Change Host Idle Time vl ™
Network Diagnostic vl v
DHCP - |
Administration Change Password vl v
Reset to Factory Default - V]
Restart System - v
Import/Export Import Firmware | ™
File
Import HTML | v
Import JAR | v
Import Module Information - M
Import JavaScript - ™
Export Configuration - ™

ADAM-6000 Series User Manual 332



Graphic Condition Logic | v
Peer to Peer | v
Flexible Modbus Address V]
Group Configuration ™
REST Architecture ™
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