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The documentation and the software included with this product are copyrighted 2006
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. How-
ever, Advantech Co., Ltd. assumes no responsibility for its use, nor for any infringe-
ments of the rights of third parties, which may result from its use.

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.

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 pur-
chase.

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 defec-
tive, 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.

Part No. XXXXXXXXXX Edition 1
Printed in Taiwan May 2010
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This product has passed the CE test for environmental specifications when shielded
cables are used for external wiring. We recommend the use of shielded cables. This
kind of cable is available from Advantech. Please contact your local supplier for
ordering information.

This product has passed the CE test for environmental specifications. Test conditions
for passing included the equipment being operated within an industrial enclosure. In
order to protect the product from being damaged by ESD (Electrostatic Discharge)
and EMI leakage, we strongly recommend the use of CE-compliant industrial enclo-
sure products.

Note: This equipment has been tested and found to comply with the limits for a Class
A digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Opera-
tion of this equipment in a residential area is likely to cause harmful interference in
which case the user will be required to correct the interference at his own expense.

Note: This equipment has been tested and found to comply with the limits for a Class
B digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference in a residential installa-
tion. This equipment generates, uses and can radiate radio frequency energy and, if
not installed and used in accordance with the instructions, may cause harmful inter-
ference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interfer-
ence to radio or television reception, which can be determined by turning the equip-
ment off and on, the user is encouraged to try to correct the interference by one or
more of the following measures:

B Reorient or relocate the receiving antenna.
B Increase the separation between the equipment and receiver.

B Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.

B Consult the dealer or an experienced radio/TV technician for help.

This equipment has passed the FM certification. According to the National Fire Pro-
tection Association, work sites are classified into different classes, divisions and
groups, based on hazard considerations. This equipment is compliant with the speci-
fications of Class I, Division 2, Groups A, B, C and D indoor hazards.
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1. Visit the Advantech web site at www.advantech.com/support where you can find
the latest information about the product.

2. Contact your distributor, sales representative, or Advantech's customer 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 (operating system, version, application software,
etc.)

— A complete description of the problem
— The exact wording of any error messages

Warning! Warnings indicate conditions, which if not observed, can cause personal
injury!

Caution! Cautions are included to help you avoid damaging hardware or losing

data. e.g.

A There is a danger of a new battery exploding if it is incorrectly installed.
Do not attempt to recharge, force open, or heat the battery. Replace the
battery only with the same or equivalent type recommended by the man-
ufacturer. Discard used batteries according to the manufacturer's
instructions.

Note!  Notes provide optional additional information.

To assist us in making improvements to this manual, we would welcome comments
and constructive criticism. Please send all such - in writing to: support@advan-
tech.com

Follow these simple precautions to protect yourself from harm and the products from

damage.

B To avoid electrical shock, always disconnect the power from your PC chassis
before you work on it. Don't touch any components on the CPU card or other
cards while the PC is on.

Disconnect power before making any configuration changes. The sudden rush of

power as you connect a jumper or install a card may damage sensitive electronic

components.
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1. Read these safety instructions carefully.
Keep this User Manual for later reference.

3. Disconnect this equipment from any AC outlet before cleaning. Use a damp
cloth. Do not use liquid or spray detergents for cleaning.

4.  For plug-in equipment, the power outlet socket must be located near the equip-
ment and must be easily accessible.

5. Keep this equipment away from humidity.

6. Putthis equipment on a reliable surface during installation. Dropping it or letting
it fall may cause damage.

7.  The openings on the enclosure are for air convection. Protect the equipment
from overheating. DO NOT COVER THE OPENINGS.

8. Make sure the voltage of the power source is correct before connecting the
equipment to the power outlet.

9. Position the power cord so that people cannot step on it. Do not place anything
over the power cord.
10. All cautions and warnings on the equipment should be noted.

11. If the equipment is not used for a long time, disconnect it from the power source
to avoid damage by transient overvoltage.

12. Never pour any liquid into an opening. This may cause fire or electrical shock.

13. Never open the equipment. For safety reasons, the equipment should be
opened only by qualified service personnel.

14. If one of the following situations arises, get the equipment checked by service
personnel:

15. The power cord or plug is damaged.

16. Liquid has penetrated into the equipment.

17. The equipment has been exposed to moisture.

18. The equipment does not work well, or you cannot get it to work according to the
user's manual.

19. The equipment has been dropped and damaged.

20. The equipment has obvious signs of breakage.

21. DO NOT LEAVE THIS EQUIPMENT IN AN ENVIRONMENT WHERE THE
STORAGE TEMPERATURE MAY GO BELOW -20° C (-4° F) OR ABOVE 70° C
(158° F). THIS COULD DAMAGE THE EQUIPMENT. THE EQUIPMENT
SHOULD BE IN A CONTROLLED ENVIRONMENT.

22. CAUTION: DANGER OF EXPLOSION IF BATTERY IS INCORRECTLY
REPLACED. REPLACE ONLY WITH THE SAME OR EQUIVALENT TYPE
RECOMMENDED BY THE MANUFACTURER, DISCARD USED BATTERIES
ACCORDING TO THE MANUFACTURER'S INSTRUCTIONS.

23. The sound pressure level at the operator's position according to IEC 704-1:1982
is no more than 70 dB (A).

DISCLAIMER: This set of instructions is given according to IEC 704-1. Advantech

disclaims all responsibility for the accuracy of any statements contained herein.

n
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Chapter 1

System Overview



1.1 Introduction

The BAS-3000 series DDC (Direct Digital Controller) is a powerful integrated field
controller, especially suitable for building automation applications. It communicates
with the Host computer through Ethernet at the communication rate of 10/200 Mbps,
which ensures the status of field equipments to be transmitted to upper computer
quickly and accurately. BAS-3000 series provides several I/O options, including Ana-
log Input (Al) channel, Analog Output (AO) channel, Digital Input (DI) channel, and
Digital Output (DO) channel. BAS-3000 series controller provides an Ethernet net-
work interface and a RS-485 communication port. The Ethernet interface is used to
connect upper computer HMI and download logic programming. The RS-485 port is
used for expanding remote I/O modules and third-party device expansion. The BAS-
3000 series controller has built-in /0O channels. If the channels are not enough, you
can use local or remote I/O expansion module to increase I/O channels. The BAS-
3000 series controller both monitors and controls field devices distributed in a build-
ing by using BASPro (the powerful graphical configuration and programming soft-
ware).

1.2 System Architecture

BAS Pro Webaccess

== )

BAS-3520
BAS-3512 s ,
ol W B . ;L :]

o g

1.3 Features

B Fully Ethernet-based building automation controller

B The web server function allows the user to access data directly via standard
web browser

B Powerful and Easy graphical configuration and programming software - BASPro

B Built-in specialized building automation domain function blocks which can be
easily developed

B Ethernet connection at 10/100M, which ensures fast data communication

B Flexible I/O expansion options: up to 3 local /0O modules, up to 15 remote 1/O
modules (via RS-485)

Real-time clock and watchdog timer
Supports Modbus/TCP Client/Server protocol, Modbus RTU Master protocol
B Supports Auto-Tuning PID Control
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Graphical programming makes it convenient to develop device configuration and
control logic; it can be easily mastered by developers. Programs developed with
graphical programming are easy to modify, read, and maintain so as to shorten the
project development duration and save cost. It supports at most 30 control pages.

The device supports Ethernet communication (including remote uploading and down-
loading of control logic), remote debugging, modification and monitoring of controller
status, and IP configuration of remote DDC controller. Therefore, it makes it conve-
nient to develop cross-area control management system.

The holiday and schedule configuration function allows the user to conveniently plan
for holidays during the year. Four different periods of time can be configured and con-
trolled separately for schedule configuration, which also provides with electrical
period configuration. The schedule configuration function configures the periods of
holidays differently from those of normal days. The user can control field device sta-
tus by using various configuration parameters.

Advantech BASPro integrates all control demands into function modules. This
enables the user to complete control logic programming by simply dragging, combin-
ing, and connecting function modules, without needing to develop any control script.

Control modules designed for building automation control can solve any building con-
trol problems such as air-conditioner control, electrical energy saving control, and air
environment control.

The built-in automatic device scanning function can be used to scan BAS-3000 DDC
devices, which are connected to Ethernet, in Builder. This enables the user to conve-
niently configure the field monitoring system.

The device linkage configured by built-in logical function modules can be used to
control devices. For example, by monitoring whether the windows are open or not,
the user can control the start/ pause/ standby status of indoor air-conditioner ventila-
tor. This could be implemented easily by dragging function modules in Advantech
BASPro.

The built-in time synchronization module can either configure any DDC as the time
server or client, or use an accurate external time source as the time server. This not
only ensures the synchronized linkage between devices but also guarantees the
accurate configuration of time and schedule.
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1.3.2

The BAS-3000 series controller is a fully Ethernet-based controller. BAS-3000 con-
troller can communicate with other device through Modbus/TCP Client/Server proto-
col.

1.3.3

The BAS-3000 controller provides a serial communication port, which can be con-
nected to various serial devices. The BAS-3000 can be connected with a maximum
of 15 remote devices supporting Modbus/RTU Master.

1.3.4

BAS-3000 provides a real-time clock and a watchdog timer. When a system error
occurs, the watchdog will reset automatically and the system will restart.

1.4

1.4.1

Item Description

1. CPU 32bits CPU processor, 320MHz

2. System Memory 64MB SDRAM

3. Flash Space 16MB (system ) + 16MB (file)

4. Watchdog Built-in

5. Real-time Clock Battery powered real-time clock

6. Serial Port An isolated RS-485 terminal, automatic data flow
control

7. Ethernet Interface 10/100 Mbps

8. Indicator Four LEDs for indicating system status

9. Backup RAM (Battery Powered) 512 KB

10.  1/O Expansion Amount 3 local and 15 remote I/O modules expansion at
maximum

11. Power Supply 24 VAC/ 24 VDC (+x10%)

12. Power Consumption 10W @ 24 VDC

13.  Built-in /O Channels 4 Ul, 4 AO, 8 DI, 4 DO (BAS-3520)
8 DI, 4 DO (BAS-3512)

14. Installation Wall/ DIN-rail

BAS-3000 Series User Manual 4



1.4.2

Universal Input

Channels: 4

Input Type: V, mA, RTD, Thermistor, DI (Dry Contact)

Voltage Range: 0 ~ 10V
Current Range: 0~20 mA, 4~20 mA

RTD and Thermistor Type and Temperature Range:

Pt 100 (2-wire): -50 ~ 150° C
0~100°C
0~200°C
0~400°C
-50 ~200° C

IEC RTD 100 ohms (o.= 0.0385)
JIS RTD 100 ohms (o= 0.0392)

Pt 1000 (2-wire): -40 ~ 160° C

Thermistor 3k, 10 k: -20 ~ 100° C
Input Impedance: > 2 MQ (voltage), 120Q (current)

Accuracy: £0.1% or Better (voltage), +0.2% or Better (current), +0.5° C (RTD,

Thermistor)

Span Dirift: £25 ppm/° C

Zero Drift: 6 pVv/° 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 VDC
Built-in TVS/ESD Protection
Isolation Protection: 3000 VDC

Digital Input

Channels: 8

Dry Contact:

— Logic level 0: Open

— Logic level 1: Close to Ground
Supports 1 kHz pulse input

Supports 1 kHz pulse/accumulator input (maximum any 2 channels supported)

Isolation Protection: 3000 VDC

Analog Output

Channels: 4
Range: 0 ~ 10 VDC, 0~20 mA, 4~20 mA

Accuracy: +0.1% of FSR (voltage), £0.2% of FSR (current)

Resolution: 12-bit

Current Load Resistor: 0 ~ 500Q
Isolation Protection: 3000 VDC
Drift: £50 ppm/° C

Common Ground
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Digital Output

Channels: 4

Source type: 30 V @ 1 A (resistive load)

Supports 1 kHz PWM output (maximum any 2 channels supported)
Minimum PWM period: 0.1 second

Maximum PWM period: 100 second

Isolation Protection: 3000 VDC

1.4.3
Digital Input
B Channels: 8
B Dry Contact:
— Logic level 0: Open
— Logic level 1: Close to Ground
B Supports 1 kHz pulse/accumulator input (maximum any 2 channels supported)
B |solation Protection: 3000 VDC

Digital Output

Channels: 4

Source type: 30 V @ 1 A (resistive load)

Supports 1 kHz PWM output (maximum any 2 channels supported)
Minimum PWM period: 0.1 second

Maximum PWM period: 100 second

Isolation Protection: 3000 VDC

1.4.4

Operating Temperature: -10~60°C

Storage Temperature: -20~80°C

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

Note!  Testis under 0.78~0.95 m/s air flow condition

Note!  Static electricity will be generated if the relative humidity of environment
= is below 30%. Therefore, the user must take measures against static
_ %h electricity, such as grounding.

BAS-3000 Series User Manual 6



145

1.5

151

There are 4 system indicators located on the front panel of BAS-3000:

1) Power: Power indicator. The indicator will be turned on when BAS-3000 is
power on.

2)  Error: System error indicator.

3) RUN/Ready: After the system complete the boot process, the indicator will
be turned on. When the logic is running on the controller, indicator will flash.

4)  COMM: The indicator will flash when there is transmission and receiving via
RS-485.

In addition, there are multiple DI/O status indicators by the side of the system indica-
tors. If the value of the digital input/output channel is logic high, its relative DI/O sta-
tus indicator will be turned on.

BAS-3000 1/0 expansion modules can act as local or remote 1/0O expansion. For
local I/O expansion, BAS-3000 I/0O module directly stacks behind the BAS-3000 con-
troller. For remote 1/0O expansion, BAS-3000 controller uses RS-485 to connect with
BAS-3000 I/0 module. Please refer to Chapter 2 for installation.

General

B Communication: RS-485/local bus

B Power Consumption: 4 W (max) @ 24 VDC

B Power Supply: 24 VAC/ 24 VDC (x10%) (used as remote 1/O)

Digital Input
B Channels: 8
B Dry Contact:
— Logic level 0: Open
— Logic level 1: Close to Ground
B Supports 1 kHz pulse/accumulator input (maximum any 2 channels supported)
B |solation Protection: 3000 VDC

Digital Output

Channels: 8

Source type: 30 V @ 1 A (resistive load)

Supports 1 kHz PWM output (maximum any 2 channels supported)
Minimum PWM period: 0.1 second

Maximum PWM period: 100 second

Isolation Protection: 3000 VDC
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1.5.2

General

B Communication: RS-485/local bus

B Power Consumption: 3 W (max) @ 24 VDC

B Power Supply: 24 VAC/ 24 VDC (£10%) (used as remote 1/O)

Digital Input

B Channels: 16

E Dry Contact:

— Logic level 0: Open

— Logic level 1: Close to Ground

Supports 1 kHz pulse/accumulator input (maximum any 2 channels supported)
B |solation Protection: 3000 VDC

1.5.3

General

B Communication: RS-485/local bus

B Power Consumption: 3 W (max) @ 24 VDC

B Power Supply: 24 VAC/ 24 VDC (x10%) (used as remote 1/O)

Analog Input
B Channels: 8
Input Type: V, mA, RTD, Thermistor, DI (Dry Contact)
Voltage Range: 0 ~ 10V
Current Range: 0~20 mA, 4~20 mA
RTD and Thermistor Type and Temperature Range:
— Pt 100 (2-wire): -50 ~150° C
0~100°C
0~200°C
0~400°C
-50 ~ 200° C
IEC RTD 100 ohms (o= 0.0385)
— JIS RTD 100 ohms (0. = 0.0392)
Pt 1000 (2-wire): -40 ~ 160° C
Thermistor 3k, 10 k: -20 ~ 100° C
B Input Impedance: > 2 MQ (voltage), 120Q (current)

Accuracy: £0.1% or Better (voltage), +£0.2% or Better (current), £0.5° C (RTD,
Thermistor)

Span Drift: £25 ppm/° C

Zero Drift: 6 pv/° 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 VDC
Built-in TVS/ESD Protection
Isolation Protection: 3000 VDC
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General

Communication: RS-485/local bus

Power Consumption: 4 W (max) @ 24 VDC

Power Supply: 24 VAC/ 24 VDC (x10%) (used as remote 1/O)
Operating Temperature: 0~60°C

Storage Temperature: -20~80°C

Operating Humidity: 20~95%

Storage Humidity: 0~95%

Analog Input
B Channels: 4
Input Type: V, mA, RTD, Thermistor, DI (Dry Contact)
Voltage Range: 0 ~ 10V
Current Range: 0~20 mA, 4~20 mA
RTD and Thermistor Type and Temperature Range:
— Pt100 (2-wire):  -50 ~ 150° C
0~100°C
0~200°C
0 ~400°C
-50 ~ 200° C
— |IEC RTD 100 ohms (oo = 0.0385)
JIS RTD 100 ohms (o= 0.0392)
— Pt 1000 (2-wire): -40 ~ 160° C
— Thermistor 3k, 10 k: -20 ~ 100° C
Input Impedance: > 2 MQ (voltage), 120Q (current)

Accuracy: £0.1% or Better (voltage), +0.2% or Better (current), +0.5° C (RTD,
Thermistor)

Span Drift: £25 ppm/° C

Zero Drift: 6 pv/° 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 VDC
Built-in TVS/ESD Protection
Isolation Protection: 3000 VDC

Analog Output

Channels: 4

Range: 0 ~ 10 VDC, 0~20 mA, 4~20 mA

Accuracy: +0.1% of FSR (voltage), £0.2% of FSR (current)
Resolution: 12-bit

Current Load Resistor: 0 ~ 500Q

Isolation Protection: 3000 VDC

Drift: £50 ppm/° C

Common Ground
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Digital Output

Channels: 4

Source type: 30 V @ 1 A (resistive load)

Supports 1 kHz PWM output (maximum any 2 channels supported)
Minimum PWM period: 0.1 second

Maximum PWM period: 100 second

Isolation Protection: 3000 VDC

1.5.5

There are three system indicators on the front panel of the expansion module BAS-
3000 /O for indicating the running status.

1) Power: Power indicator. The indicator will be turned on when the expansion
module is power on.

2) COMM: The indicator will flicker when the expansion module is running
properly.
3)  Error: System error indicator.

In addition, there are multiple DI/O status indicators by the side of the system indica-
tors. If the value of the digital input/output channel is logic high, its relative DI/O sta-
tus indicator will be turned on.

1.5.6

Operating Temperature: 0~60°C

Storage Temperature: -20~80°C

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

Note!  Test was completed with less than 0.78~0.95 m/s air flow condition

e

Note!  Static electricity will be generated if the relative humidity of environment
is below 30%. Therefore, the user must take measures against static
electricity, such as grounding.

I
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1.6 BAS-3000 Series Dimensions
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Wall Mount Screw Dimension Unit : mm
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Chapter 2

Installation



2.1 Pre-Installation Considerations

Host PC Requirements

IBM PC compatible computer with Pentium 4 (1 GHz processor)
Microsoft Windows 2000/XP

At least 512 MB RAM

200 MB of hard disk space available

VGA 256 colors monitor, 800X600 resolution

CD-ROM

Mouse or other pointing devices

One Ethernet port

Power Supply Requirements
24VAC/DC power supply

Communication and Network Cable Limits

The BAS-3500 has an external Ethernet interface which is 10/100M adaptive. The
maximum transmission distance of network cable is 100 m; the user has to use a
repeater if the distance is longer than 100 m.

2.2 System Installation

2.2.1 Controller

For BAS-3520, there are built-in analog input and output channels. You can use DIP
switch to define the analog type (voltage or current). Please refer to the figure, you
can find the location of the DIP switch and how to configure it.

o = e
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2.2.2 LCM Display Devices (Optional)

Advantech provides optional LCM display (BAS-3935) for system diagnosis and sta-
tus display. If you have need for LCM display, please contact local sales people from
Advantech or local distributor. You can insert LCM module on BAS-3000 controller

directly or using a cable to connect LCM with the controller.

LCM Display
BAS-3935

2.2.3 Local I/O Expansion
1. Setthe rotary switch at the side of BAS-3000 I/O module to position 0. Refer
to the figure below to see the location of the rotary switch.
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2. Set the module ID by the DIP switch. Refer to the figure below to see the loca-
tion of the DIP switch. Use screwdriver to open the cover to configure the DIP
switch.

Node ID Table For I/0 Expansion Module Setting
DIP Switch

Expansion ID bit 1 bit 2 bit 3 bit 4

Type

Local 1 1 0 0 0

& 2 0 1 0 0

Remote
3 1 1 0 0

Remote 4 0 0 1 0
5 1 0 1 0
6 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 1 0 0 1
10 0 1 0 1
11 1 1 0 1
12 0 0 1 1
13 1 0 1 1
14 0 1 1 1
15 1 1 1 1

Notice : 1=ON , 0=OFF
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3. For analog input/output module (BAS-3018/3024), there are two DIP switches.
One is used for the module ID. Another DIP switch is used to configure the ana-

log type. Refer to figure below to see how to configure it.

ADVANTECH o

.7

URRARAER  ROEHEER

8 l

RTB%Ther‘mi?s%ér?

4. Connect BAS-3000 I/O expansion modules to the controller. The BAS-3000 1/0O
modules are stacked to the controller, sharing data exchange and power supply.

Maximum 3 modules can connect to the controller.
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Attention!!

Please don't connect local I/O expansion modules to controller or disconnect local I/
O expansion modules from controller during power-on status. In other words, local I/
O expansion modules don’t support hot-swap.

Power On
Status

Push this button when
you want to disconnect Power Off
expansion module = : y Status

Push this button when
you want to disconnect
expansion module
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2.3 Remote I/O Expansion

1. Setthe rotary switch at the side of BAS-3000 I/O module to define the baud
rate for the RS-485 communication.

Baud Rate Table

Rotary Switch

Baud Rate (bps)

Type

N/A

Local

N/A

N/A

2400

4800

9600

19200

38400

57600

Ol N|oO|0| B~ W|IN|FPL|O

N/A

Remote

2. Setthe module ID by the DIP switch. Refer to the figure below to see the loca-
tion of the DIP switch. Use screwdriver to open the cover to configure the DIP

switch.

19
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Node ID Table For I/0O Expansion Module Setting
DIP Switch

Expansion ID bit 1 bit 2 bit 3 bit 4

Type

Local 1 1 0 0 0

& 2 0 1 0 0

Remote
3 1 1 0 0

Remote 4 0 0 1 0
5 1 0 1 0
6 0 1 1 0
7 1 1 1 0
8 0 0 0 1
9 1 0 0 1
10 0 1 0 1
11 1 1 0 1
12 0 0 1 1
13 1 0 1 1
14 0 1 1 1
15 1 1 1 1

Notice : 1=ON , 0=OFF
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3. For analog input/output module (BAS-3018/3024), there are two DIP switches.
One is used for the module ID. Another DIP switch is used to configure the ana-
log type. Refer to figure below to see how to configure it.

AD\NTECH —

V, RTD, Thermistor, DI

OTTTZTS RRUTTII T3

RS

RTD, Thermistor, DI

4.  Connect BAS-3000 controller with remote BAS-3000 I/O expansion module
through RS-485 wiring. (Connects all “Data+” and “Data—* connectors on BAS-
3000 controller and remote 1/0 expansion modules together.) There are maxi-
mum 15 remote BAS-3000 I/O expansion module connected to the controller.
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3

BASPro Builder



3.1 Install BASPro Builder

Stepl. Insert the CD into your CD-ROM driver, it will automatically execute and there
will one pop-up window showing. Click the "Install BASPro Programming Tool" button
to launch BASPro Installation Wizard. The image will look as shown below:

Advantech Setup e B EI

Welcome to the Advantech BASPro Setup
program

Thiz program will install &dvantech BASPro on vour
computer. Tao continue, click Mext

Cancel |

% Hack

Step 2: Click "Next", the following message appears:

Advantech Setup e x|

Choose Destination Location _
Select folder where Setup will install files. AD\*NTECH

cAutomation

Setup will install Advantech BASPro in the following fplder.

Ta install ba this folder, click Mest. To installta a different folder. click Browse and select

another folder.
Destination Faolder
|7|::'~.P'r|:|gram Filez\Advantechhbdvantech BASFo Browsze... |
[FztallS el

< Back Cancel
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The default installation path is: C:\Program File\Advantech\Advantech BASPro. You
can click "Modify" to change the installation path, then choose the installation path

you want in the pop-up dialog box.
Step 3: Click "Next", the following message appears:

Advantech Setup .

Celect Program Folder _
Please select a program folder, AD\"NTECH

ehAutomation

x|

Setup will add program iconz ta the Program Folder listed below, Yol may type a new fplder

narme, or zelect one from the existing folders izt Chick Mest to continue.

Froagram Folders:

A dvantech AutomationtAdvantech BASPro

Esizting Folders:

aconhiz technologies
ActiveState ActiveTol 8.4.73.0
Advantech Automation
Advantech edutamation
Advantech Studio wE6.0
Advantech Webdcoess
Advozol

Altiriz

[FztallStheld

< Back | Mewt > I Cancel |

If you want to change the above options, please click "Back".

Advantech Setup .

Start Copying Files _
Review settings before copying files. AD\*NTECH

cAutomation

x|

Setup haz enough information to start copying the program files, . 1F pou want bo review or
change any settings, click Back. [f you are satizfied with the zettings. click Mest to beain
copuing filez.

Current Settings:

[Spztem Info]
Extended Memony: 1033856 K,
Bootup Drive: C:[Free Dizk Space: 21011B]
COROM: [G:.G:)
YIDED: UG,
Colorg; 1677F216
Date: 4-10-2008
Time: 17:26:07
Syztem: Windows =P

[Fatalls hield

=

i o

< Back

Cancel

Step 4: Click "Install", the software will automatically finish the installation.
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Advantech Setup N %]

Setup Status AD\{HTE{:H

eAutomation

Advantech B.-'-‘-._SF'ru:u Setupis perfarming thn_a requested operations.

Iretalling:

C:h MAdvantech BASProvAdvantech BASPro Ehir‘ie;e M arial. chm

[Fratalls hield

After you have installed the software properly, Advantech Automa-
tion\BASPro\BASPro Builder and Advantech Automation\BASPro\BASPro Monitor
appear in the start menu.

A Aerobat Distiller 8

Ldaobe Acmobat 8 Professional
£ sdabe LiveCyels Designer 8.0
M@ Adwantech Automation
Newo 4
Windows Live 3
=7 Windows Live Mail

@ Microsnft Cffice Communicator 2005

2dam NET Tility »
ModbusTCP OPC Server »

E Advantsch BASPro Mannal
BC 1 Builder
B3 Adventech BASFro Monitor

Diaghmrwhere »
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3.2 Configuring BAS-3000 I/O Hardware Settings

Launch BASPro. Click the “Online Device” tab on the left side. Right click on the
Online Device item in the device tree window and choose “Search Master DDC”.

%« Advantech BASPro Builder

File Yiew [Jode Page Vyrisble Setup Sigulatien Qnline Hardgare Customire Help
o i ft | SR a

| Project / Node

@ Bescru. | eBAFun. T OnineD.. |

Choose the “Search Master DDC” and click the “Start” button. After you see the BAS-
3000 controller shown, click the “Stop” button.

Search BAS-3000 Series DDC...

~Module Type Choice
(" Search stand alone If0 moudle
(» Search Master DDC [T Ext. wis R5-485

Note!  When you find that you can'’t find your module, it may be caused by the
firewall or anti-virus software.

Now the BAS-3000 controller item is shown in the device tree window. Right click the
controller item and choose “Search Slave DDC” to find all the local I/O expansion
modules.
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“« Advant ech BASFro Builder

File VYiew [Hode [Fage Variable Jetup Simulation Online Har

Search Slave DIC

Device Configuration

1/0 Tag Editor

[ BasicFu. |g) eBAFun. T OnineD.. ]

A search window will pop-up. Choose the “Search Slave DDC" and click the “Start”
button. After you see all the BAS-3000 local I/0O expansion modules shown, click the
“Stop” button.

Search BAS-3520, IP=192. 168. 92. 1051a. .. [X]

~Module Type Choice
" Search stand alone I I
[V Search Slave DDC [ Ext. wia RS-485

Now the found local I/O modules will appear under the BAS-3000 controller item in
the device tree window. The “BaselD” represents the ID number of the local 1/0
expansion module.

Online Device
E Online Device
= &l BAS-3520, IP=192. 168. 92. 10
BN BAS-3018, BaseID=02

You can configure all related hardware setting by right click the controller item in the
device tree window and choose “Device Configuration”.
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Online Device

=l @Unline Device
Sl - §BAS-3520, IP=192. 166. 92.
Bl BAS-3018, BaseID=02
Search Slave DDC

Device Configuration

I/0 Tag Editor

A pop-up window will appear and you can use this window to configure all settings.
Taking BAS-3520 as example, there are 5 tabs on the window: General, Ul, AO, DI,
and DO. On the “General” tab, you can see the firmware version. You also can
update the firmware by clicking the “Update firmware” button. (Note: You need to
click the “Stop Logic” to terminate BASPro logic program running on the controller
first, then you can download the firmware) Click the “Browser” button to find the cor-
rect firmware file, and then click the “Download” button to update the firmware to the
BAS-3000 controller. When the download is complete, click the “Exit” button.

Gumerd ot (@ (@ | |

S—
Firmears Inforastion

Versim B 10008 |

Beries State
Bord back Logie Buning Staian!
Bosd back Dirmears ialomnationl
Bond back firsewrs (afination
Bond bock Logie Bumming Savest

Opet stinh

The Lagie 1s reming! | Siw W:}

Goard [ (m |m -

Bevirs Bma  MS28E0 Bammerd Pratasts: -

Firsaws Tnforastion
Forviem e 1000 004

.......

You can choose the “DI” tab to configure all digital input channels settings. You can
select the channel you want to configure by the “Channel” combo box, and then
choose the correct input type by the “Input Range” combo box. You can choose “DI”,
“Accumulator” or “Pulse Input”. When you choose “Accumulator”, the digital input
channel will count the pulse number of the input signal. When you choose “Pulse”,
the digital input channel will read input signal frequency. You can define the counting
and frequency reading is based on rising edge or falling edge by the “Edge Setting”
combo box. After you have completed the setting for the specific channel, click the
“Apply” button to save the setting. Besides, you also can read all digital input channel
value in the “DI Status” area, by clicking the “Start” button for the channel you want to
read.
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Genaral BT w | |ja |

BE Parmeter Contipuration
el Tapst Benen Tden Setting
-] m =] 2
B St

oo rari |

a1 P i

a: P

o F

o B
as P 1
O T |
e |

Tuttser Desnt |

Eopie tarminatad  mae you s hangs (e funge vdal

o] ww | oww |

It is the same that you can choose the “DO” tab to configure all digital output chan-
nels settings. You can select the channel you want to configure by the “Channel”
combo box, and then choose the correct input type by the “Output Range” combo
box. You can choose “Normal” or “PWM Output”. When you choose “PWM Output”,
you can click the “PWM test” to define the duty cycle and period. When you complete
the setting, click the “OK” button. After you have completed the setting for the specific
channel, click the “Apply” button to save the setting.

D0 tatun senligwration shas F/T poset

Chasmal [0 =] B0 S [0 =l

Lol tarminan, ol maw ywm cam changs 18a rangs cedal

DO EWHM Setting

Q BAS-3520,Ch0
Duty Cycle: |81 %
Period: ’1— s=C

G

Besides, you can change the digital output channel value in the “DO status” area.
Select the channel you want to control and click related “Output” button. A “Set
Value” window will pop-up and you can choose the value by “True” or “False” radio
button. After you choose the value, click the “OK” button to complete.
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Set Yalue

BAR-3520,Ch0
v TRUE
" FALE

T Capeel

You can choose the “Ul” tab to configure all universal input channels settings. You
can select the channel you want to configure by the “Channel” combo box, and then
choose the correct input type by the “Input Range” combo box. There are several dif-
ferent input types you can choose: voltage, current, RTD, Thermistor and digital input
(D). When you choose RTD or Thermistor input type, you can use “Temperature
Compensation” text box to correct the temperature value by considering the lead
resistance. After you have completed the setting for the specific channel, click the
“Apply” button to save the setting.

Gamarsd | BT ™ L "
NI Farmator Configuration
hamnal  Ingut Range Tesparaters Coaprstation

......

You can see current universal input channel value in the “Ul Status” area. In order to
increase the accuracy, BAS-3000 has built-in filter. You can choose to filter 50 or 60
Hz noise by choose the “Integrating Time” combo box. Once you change the filter
setting, click the “Apply” button to save the setting. Besides, you also can perform
span calibration and zero calibration by clicking the “Span Calibration” and “Zero Cal-
ibration”. After you click the calibration button, follow the instruction on the pop-up
window, and click the “Begin” button to start calibration action. After you have com-
pleted the calibration, click the “Exit” button.

180 Ohun resisence 1o UI0 for RTD PT-100

Please comnet
span calibrtion,

waiting t strt

.

You can choose the “AO” tab to configure all analog output channels settings. You
can select the channel you want to configure by the “Channel” combo box, and then
choose the correct input type by the “Output Range” combo box. You can choose
voltage or current. After you have completed the setting for the specific channel, click
the “Apply” button to save the setting.
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Gmerdd |21 |0 W@ et
10 Furmater Confiparation

Zars Ealibrstion|

|| Spen Culibrarion

It is similar that you can play span calibration and zero calibration to analog output
channel by clicking the “Span Calibration” and “Zero Calibration”. After you click the
calibration button, follow the instruction on the pop-up window, and click the “OK” but-
ton to start calibration action. After you have completed the calibration, click the “Exit”
button.

40 Ontput Value
Comnt Vet O
E +

You can change analog output value in the “AO status” area. Select the channel you
want to control and click related “Output” button. A “Set Value” window will pop-up
and you can enter the value in the text box. After you choose the value, click the “OK”
button to complete.

M status ceafigeration whea T raset

Qe i =] 05w o =] ety

e terminated e ven wan chis the vames celal |

_ux | e |oEmw |

For the local I1/0O expansion modules, it is similar that you can configure all hardware
setting by right click on the local I/O expansion module item, and then choose
“Device Configuration”. All the hardware setting is similar to the setting for BAS-3000
controller.
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Online Device
=] ﬁUnllm Device
= BN BAS- 3520 IF]‘EZ 153 92 0
013, Base! T

‘ Device Configuration

I/0 Tag Editer

M BasicFu ﬂ €BA Fun EI-

For the remote I/O expansion modules, you can find it by right click the BAS-3000
controller item in the device tree window, and choose “Search Slave DDC”. A Search
window will pop-up, and then click the “Ext. via RS-485" and choose the “Search
Slave DDC". After that, click the “Start” button to search the local and remote 1/O
modules together. After you see all local and remote 1/0O expansion modules shown,
click the “Stop” button.

Now, you can see all local and remote I/O expansion modules shown in the device
tree window. The item with “BaselD” is local 1/0O expansion module, while the item
with “UnitID” is remote I/O expansion module. The “BaselD” represents the ID num-
ber of the local I/O expansion module. The “UnitID” represents the ID number of the
remote I/O expansion module.

= &1 Ouline Device
S B BAS-2520,1P=102.168.1.107
BN BAS-3050,BasID=0L

BNl BAS-3018,BaselD=03
BNl BAS-3034, It D=02

For the remote I/O expansion modules, it is similar that you can configure all hard-
ware setting by right click on the remote I/O expansion module item, and then choose
“Device Configuration”. All the hardware setting is similar to the setting for BAS-3000
controller.
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Device Configuration |

I/0 Tag Editor

. Basic Fu.. ﬂ B4 Fun.. 5 OnlineD... .

Swurdd |m |
e
Firmaws Iursation
Wersion B 1100000
o Statm
Bond bach Logas Bmming Siabnat
Operatiom
Tha Longin bn verwinarnd grart Logia]
ny LL]

3.3 Create a Project

Run BASPro Builder, then click the "Create a new project” icon in the toolbar or
"Create a new project” sub-menu in file menu.

| File| VYiew JHode FPage Variable Setup

|D New Project culsn ||
1 @& Open Project... Curl+o h

Open Demo Project Ctrl+D
[@ Export csv

Brinter Setup. ..

Exit

Basic Fu.. ﬁ eBA, Fun... Oniine D... |
"Create a new project” dialog box appears:

Fer |
.Ll:- cati oTL

| g

Project

Cancel |

Please type the location where you want to save the project and the project name.
Click button to browse disk path.
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Note: The project name and path cannot contain any special characters.
Click "OK". A new project node appears in the left window:

Project / Node

.E!. test

3.3.1 Add Nodes

Right click project node, select "Add nodes" in the pop-up menu.

L|£.| Basi.. |{gh eBa . |55 Oni. |

Project / Naode

1=,
Add Hode

"Add new SCADA nodes" dialog box appears.

Add a new node. . _ EI

Hew Hode Hame:

0K Cancel |

Type node name: node, then click "OK". Node information appears in the left window.

The nodeVar page will be added in the software automatically.
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3.3.2 Add Control Pages

Right click node, and select "Add pages" in the pop-up menu.

Add new control page .. E EI

Hew Tage Hame:

page

coca_|

Type the page name, then click "OK". Page monitoring appears in the main window
and a page subtree appears in the left window.

| Project / Mode n x| page.fbl

@l test

3.3.3 Insert Function Blocks into the Page

In the function block window, click the function block you want to insert with the left

button of the mouse. Press the left button of the mouse and drag it to the control
page.

Basic Function

-'@FmtiuuLi:l ]
= [ Tnput / Output EE BT e
5 M Loca

BR==3018
g BAS-3024
BAS-3050
BRE-3051
g BAS-3512
BAS-3520

BRE-1T
BAS-A0
ﬂ—f"—ﬁ‘f(ﬂ
{7} sas-po
+ [H Conn Link
+ ™ Lozic Function o

¥ Basic Fu.. |ﬁ B4 Fun.. |55l Online D...

: H Sl
— e e
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3.3.4 Connections Between Function Blocks

You can configure the field control logic through the function blocks in the control
page. Also, you can simulate debugging running status of the logic in the control
page. On the left of the function block are the input connectors, while the right are the
output connectors. You can connect the output connectors to the input connectors.

MS_DI ......................................
-EN D ..................................
OUT I E——— s 5 ¢ s s s s s s s s s na 6 s ow's | s .
CEY - : L .
DType M| - - AND [ L :
mC : 2 R CEY o
MOD M| - A lme Sl v mio.
M Count o - OUT mIN :
rR M9 & IN1 |
-------------- 0 5Nz s MOD M} -
;i . ———— PlEcH o
BAS-DI H | e R R o ErRR W9
R Tl R e e R o T i T B Count B
BEN eI BT R e e
o I T S S
.Sw . ......................................
DTypa M} - « - - ¢ = v ¢ c o e e b e e e s e s s e
.CH --------------------------------------
MGD. ......................................
B Count i e e e e B G R ol e
R e e e e

If you want to change the direction of the line, you can build a inflexion point in the
control page by pressing left button of the mouse. If you want to cancel the operation,
just right click. If you want to delete a connection, right click the line and select
"Delete" in the pop-up menu.
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3.3.5 Configure Node Properties

After designing control logic, you will have to configure node properties. Click node
menu, then select "Properties" in the pop-up menu.

Ho lie Page Setup 3I1

Fage Order

Properties

#dd Hode
Delete Hode

Charngze Hame

The following dialog box appears:

Node: node Property:

IF address
BT N T

Description

LI ®

Cancel

Add node description here,
[ Time syme

Bunning cycle

IQIII 5 millizsecond

Type IP address of DDC device. Change the running cycle depending on the com-
plexity of your control logic. Generally, 500 ms is recommended. BAS-3500 series
controller offers Modbus TCP Server and Modbus RTU Server functions. By default,
Advantech BASPro Builder supports DDC devices with Modbus TCP Server function.
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3.3.6 Set Execution Sequence of Pages
If you have added multiple pages in the project, you will have to set the execution

sequence of those pages:

| Project / Nade B X
@l test |
-S i P
: Page Order

Froperties

Add Hode

Dlelete Hode

Momitor

Click "Execution sequence of control pages", the following dialog box appears:

Control Fage Order 3 .L. lﬂ

Avallable;

[
]

fdd A11

4% Bemowe

Remowve A11

Chosen:

Mora Up | Miozre Dowr |

0k | Cemeel |

Adjust the execution sequence with up and down buttons.
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3.4 Download and Debug

The designed control logic should be downloaded to DDC device. This section dem-
onstrates the downloading.

It is supposed that the user has built a SCADA node monitoring page and some func-
tion blocks.

Note!  The monitoring page has to be downloaded and restarted after each
= modification so that previous files could be replaced; or else, the files
- |_EI will just be saved in the computer and won’t be implemented.

Please follow the following steps to restart:
Step 1. Select "Download” in "Communication” menu, the following dialog box

appears:
Connect/Disconnect BAS-3500 Series DDC!
Hode [node >|1P [ 192 188 . 92 . 10 [ Conn¥ct "}

Controel Logic System

| | | | |

Kernel Verzion Information

Hame | size |

|;—|—i_]—|

Update

| | Exit |

Step 2. Select node name from the drop-down list of node.

Note!  The IP here could not be changed and can only be modified in “Node

= Properties”. Please confirm that the address shown is the same with the

|_EI device address. If the IP address is incorrect or does not exist, then it
will cost the system a period of time to search for the address. The user
will be informed if no IP device is searched. Please wait patiently while
the system is searching.

Step 3. Click “Connect”.
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After clicking “Connect”, the system will automatically be connected to DDC device. If
the connection is successful, then “Connected to XXX.XXX.XxX.xxx port 2001” will be
shown. “XxXx.xxX.Xxx.Xxx” is the IP address of target DDC device of SCADA node. If
the connection fails, the user will be informed.

Disconnect

If the connection is successful, the “Connect” button will alternate to “Disconnect” as
shown below:

Download

Hode |node ~| 1 [192 (188 . 92 . 10

Connection To 192. 168. 92. 10on For t2001
Control Logic System

| Tern_'ninate| Eeboot | Stop | Bestart |

Kernel Program Status: Running Control Fages Status: REunning

Kernel Versiom Information

Carrent Version: 1.02 003 Build 062

Hame Size |

[ Control Page
[~ Page Order

[~ Variable
[~ Schedule

Select All

pdate
]

Download Delete Useless Exit |

Step 4. Check DDC unit.

In the operating window, “Terminate”, “Restart System”, “Stop” and “Restart” com-
mands are available. The user could view the operating status of logic executing pro-
gram and monitoring page.

Logic executing program state:
Operating state: Logic executing program is running on DDC.
Stop state: Logic: Logic executing program has stopped running.
Monitoring page state:
Operating state: Monitoring page is running on DDC.
Stop State: Monitoring page has stopped running.

Step 5. On monitoring page, select “Monitoring Page Executing Order”->"Variable”-
>"Scheduler”->"Type”.
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Monitoring Page: When this is selected, names and types of all monitoring page
files on the node will be listed to the right.

Monitoring Page Executing Order: When this is selected, names of all monitoring
page executing order files on the node and the corresponding .dat file types, such as
order.dat, will be listed to the right.

Variable: When this is selected, names and types of all global variable table files will
be listed to the right.

Scheduler: When this is selected, names and types of .ini data files will be listed to

the right.
Note! If a new project is created for the SCADA node, then the user needs to
=N download the configured file to DDC unit which has yet no data file to
_|é| operate.

If the user has not defined any variable, then no variable file needs to
be downloaded

If the user has not defined any scheduler function module, then no
schedule file needs to be downloaded.

Step 6. Select the file to download. After selecting the type, the user has to choose
the target file from the list on the right.

Notel If there are several files to be downloaded at the same time, the user
could press Ctrl and click on the file name; click again to deselect.

I

Click”Select All” button, all files will be downloaded.

Hame I Size |
¥ Control Fage Faze test. fbl 4736
page?. fhl 16

v Pagze Order

order. dat 27
: Yariable. dat 19
v bl
[ WODEUS. THT 123
v Schedule TimeGroupldl. THI BE4
TimeGroupl2. THT BEZ

Select 811 |

Step 7. Click “Download”. The system will remind the user to configure the executing
order of monitoring page in the pop-up list of Page Executing Order on the node.
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Download |->(

Hode |node >|Tp | 192 .168 . 82 . 10

~Control Logic System

Rum | Terminate | Reboot | Stop Start Restart
Kernel Program Status: Running Control Pages Status: Running
: Kll‘ll ] T [LE G} —

BT Advantech BASPro Builder

Harning: Here to remind wou to reset the page order,
Continue?

Select All I
~Update
| Kernel Files

Dowrdload Delete Usales=

Project / Node

F'g test

= g Add Fage

B[ Page Order |

Eroperties
Add Node
Delete Node
Mona tor
Change NHame

After the configuration is completed, click “Yes” and the control page will be down-
loaded to DDC device automatically. When the downloading is completed, the follow-
ing dialog box will pop up:
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Advantech BASPro Builde x|

' Dowrdload Frocedure finishl!
e Y

Step 8. Click “Restart”.

Download

Hode |node ~|IP [ 192 . 168 . 92 . 10 Disconnect |

Conmection To 192, 168, 82, 10on Fort2001
Contrel Logic System

I Tem:natel Eeboot I Stop J Lart I Eestart !
ernel Prog:rm Status: Runmipng oentrol Pages Status: Running

Kernel Verszion Imformation

Cwrent Yersion: 1,02,003 BPuld 062

Hame | Size |
page. fbl 2527

[v Controel Fage Saass gl 30

p P‘gi Order ModBus, 1na 129
HodeDesec. ini @l

W Variable Variable. dat 4

|_ Schedule

Downlosd | Delete Useless| Exit

When the downloading is completed, the user has to restart the executive program
on DDC device in order to replace old files with new ones. Click “Stop” and “Restart”.

Note! If the user clicks “Stop” and “Start”, the new monitoring page will not be

N used. The new logic can be operated only by clicking “Restart”.

E

Stop: If this button is clicked, the connected DDC unit will turn into Stop mode and all
monitoring pages will not be operated.

Start: If this button is clicked, the connected DDC unit will turn into Operation mode
and all monitoring pages will be operated.

Restart: If this button is clicked, the connected DDC unit will turn into Stop mode and
automatically turns into Run mode. Previous saved project will be executed.

Step 9. Click “Exit” and close the downloading dialog box.
Other commands included in the downloading window:
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Operate: Click this button to initiate the logic executing program.

Terminate: Click this button to exit the logic executing program. The operating moni-
toring page will be saved before the program exits. If the monitoring page is down-
loaded and the user has not make it available by following Step 8, then the latest
downloaded file with the same name will be covered when the user clicks “Terminate”
to save the operating monitoring page.

Restart System: Click “Restart System” to restart the WinCE operating system on
DDC.

Update

When a new version of BASPro WinCE executive file needs to be updated, click the
check box “Kernel File”.

The update could be done only when the logic executing program is in terminated
state so that the check box is available. Click on the check box and the user will be
asked to go to the folder the target file is in.

Download I_En|

ode |node ~|IP [ 192 .188 . 92 . 10 Disconnect |

Cormection To 192. 168. 92. 10on Port2001

Contrel Logic System =
| Terminats | ﬂﬁxﬁﬁ

Eun

Kernel Program Status: Select a directory...

Kernel ‘J’lr:inlrn Ilnformtt ) a E e AME ] A
Current Version: 1.02 = .j O B
: #J 35 RE ()
H < FHIERE )
[” Control Page 5 e EHIEIE )
[~ Page Order H e FHIEE &)
[T Variable < Kiﬂm (F:)
H < FHEE 6G:)
[T Schaduls e EHUEES O0)
Select All =] 15 ovD 3EEhEE (T:)
Update { =7 h% FagHEZ I i+x
[# Kernel Files ® W9 FLL7E ~

| ' (o= J( mx ]

Download Delete Useless Exit |

Click "OK" and the target files will be added to the list box.
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Download

Wode |node >|IP | 192 . 168 . 92 . 10
Connection To 192. 168.92. 10on Port2001
~Control Logic System -

Bun l Terminate | Reboot |

X]

Disconnect I

Kernel -Pﬁigran Status: Terminated Control Fages Status: -S.toppe;i

Kernel Version Information

Current Version: 1.02.003 Build 062

Name iSize
ModBus, 1ma 163
[™ Control Fage Sleep. exe BESE
[~ Page Order VARTCE. DLL 10752
Hincon. dll 15360
[T Variable LCMCE. axe 41472
WinconSDK. d11 41964
[” Schedule ModBusD11Arm. dl1 46080 2
Select A1l | TT000CE. DLL 110080
Vpdat [ BASProKrnerm. exe 128000
poALe TPCTRACEARM. EXE 188416 3
¥ Kernel Files P St I
|
Gomisa] W st Ui

Click “Download” and all updated files will be downloaded to DDC. The user has to
click “Restart System” to make the latest downloaded kernel files available. In order
to effectively update the executive files of WinCE operating system, the target files

should be downloaded completely.

The user will be informed by a pop-up window if the downloading is successful as

shown below:

Hode |node >|Ip [192 188 . 92 . 10
Connection To 192. 168, 92. 10on Port2001
—Contrel Logic System

Eun || | St ot ]

-Ke'rnelnPr.ogrm Status: Terminated Control Fages Status: Stopped

Kernel Version Information

Cwrent Yersion:

[” Control Pagze t} Download Procedure £inish!
[T Page Order

[~ Variable

I Schadale ModBusDllhrm. dl1

Select All ITODOCE. DLL

Vpdat | BASProKrndam. exe
PEALE IPCTRACEARN. EXE
¥ Kernel Files &‘ g

|

FASProRUHAM.Qxe was sent
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Restart System: Reboot WinCE operation system.

Download Ei
Wode |node ~|IF | 192 . 188 . 92 . 10 Disconnect |

C;‘[ Reboot BAS-3500 Series nm:r)ﬂ“m

o h

B | Terainate || Bedot v || iseamv || ongrvay |

Kernel Program Status: Terminated Control Pages Status: Stopped

The updated version information of executive files is shown in the area of Executive
Procedure Version.

Download E{

Hode [mde ll IF | 192 168 . 92 . 10 Disconmect

Conmection To 192, 168 92, 10on Fort2001
Controel Logic System

=

| st | _sosr |

'Karnt]'.”l“rnp'u Status: Terminated Control Fages Status: S'topp-d

Kernéi i’ersic&n ]'Inf-'}rmaﬁ'on-
Cwrent Yersion: 1.02.003 Build 062

Note!  The Terminate command is used only when the logic executive program
= needs to be updated. After the update is completed, click “Run” to start
\Igl the kernel program.
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Chapter 4

BASPro Monitor



4.1 Connection

You can monitor the running status of the device through BASPro Monitor program
when your logic is running in DDC device. Select " BASProMonitor " in Windows pro-
grams menu and you can see four tabs: File, View, Online and Help (?). Click “Con-
nect to” under the File tab.

File|! V¥iew DOnline La

Conmect

Dizcommect

R

Exit

Select IP address of specific node to connect.

CeeEEESSS—— x

172.21.67.183
172.21.67.212

Cancel

BEefrezh

4.2 Control Page

When node is connected, node IP and page will appear in the control page zone.
Double-click the page name; you will see the control logic.

o8 Advantech BASPro — Nonitor

- File View Online 2

|2

ADD_2

. SORT_3
M EN £8.00 1
T ouT B WEN a
C Nl se.00 oUTH|™
: IM
2300 e e

| %

|
Ready |lpage. SB1 |Rarming Cycle : 200 ns  |Renning Time : 002 ns Ik Y

(Eas

it} |73
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Monitor

To monitor the connected device, follow the steps below:
Step 1. Make sure the control page is in connection mode.

Step 2. Move the mouse to the selected connector. (The red box on the left side of
function block.

Step 3. Make sure the selected input connector is connected to the output connector
of other function blocks.

Step 4. Double click the red box, “Setting values” window appears:

11 Advantech BASPro — Honitor

File V¥iew Ornline 7
X At e a8
Contral Page o x =
Bl 172 21 57 254 bl = P
- [E] demal. 11 = i
] demo3. fb1 OnDelay_14.DT [l =
- E] 1EM04. £11 jﬂ
- [E] demoS. £11 F‘D—
| BAS
!mEn
Oy
L stan
S0.00 Doty
Lo Paric
c Mop
1lmia s
< | 5
Ready |Running Cyele : 200 mz | Running Time © 059 m|

Enter a new value to replace the old one. Once the value is changed, the system will
automatically check whether this value is within the range. If it is not within the range,
the system will not accept it. Click “OK” to accept the change, or click “Cancel” to stop
the operation and close the window.

51 BAS-3000 Series User Manual




BAS-3000 Series User Manual

52



O

Web Server



5.1 System Management
Access System: type http://IPAddress in the IE address bar.

Note! IPAddress is the IP address of the DDC conroler, shown as below:

=

Ardres @ | httpr /172, 21, 67, 238

The “Web Server for BAS-3000 Controller” page appears:

Language English Simplified Chinese Tranditional Chinase

Web Server for
BAS-3000 Controller

Coling Tower Ar Hangling Units Heal Pump Chillar

UserName [EE S P-=ssword [N TN
Seftware version: 1.00.017

Three versions for choice of languages are provided: English, Simplified Chinese,
and Traditional Chinese. Switch between languages by clicking the links at top right.

Type in the User Name and Password. The default User Name is “Admin” with the
Password “advantech”.

Click the “Login” button to access the Web Server System.

BAS-3000 Series User Manual 54



5.1.1

5.1.2

Introduction

Welcome to Advantech BAS-3000 Series Controller

eAutomation

elcome:  Admin{ Administrators) | Device Name:BAS-3520 Title Bar
Client [P 172,21 B7 238 X Display Information
ode Name: Demolode ‘General | Digital Input | Digital Output | Analog Input | Analog-€itput | SystemLog [ Schedule

I I!"!!L' Column Version Information

User Management Kernel Yersion ~ 1.01.010
Change Passwaord

Firmware Version 1.1.0.24
LogQut

ICPU Network Information [Change IF
Address: 172.21.67.254

Mask: 2552552550

GateWay: 1722167.1

E DeviceTres

iy Basss20

Logic Control

LogicSystem has Stopped %

DDC Time
TF2272008 11:58:58 AM

Description:

Reboot Device

The welcome page includes Title bar, Information column, Management column,
Device list, and Info display area.

Title bar: “Welcome to Advantech BAS-3000 Series Controller”

Information column: Display the login User Name, Client IP address of the DDC
Main Device, and Node Name.

Management column: Manage Users such as Adding/Deleting users, changing the
Password, and Logging out.

Device List: Display the nameS of currently connected Modules.

Device Information Display area: Display/Configure the information and parame-
ters of the selected device.

Adding Users
After you click “User Management,” the following information will be displayed:

Add User

User Management-Admin

|UserName |0peration |Group
|Admin |De|ete |Administramrs

Click “Add User” to add users:
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User Name: Smith

Password: TT111]
{Confirm Password: ([ TT111]
User Group |Administratnrs |

[Submit | [Back]

Three types of user account are available in User Group: Administrators, Operators,
and Guests.

Administrators: Have the highest level of authority
Operator: Have the authority to stop of start some 10 functions

Guests: Has no authority to perform operations other than to read information in
WebServer.

Click “Submit.”

Hicrosoft Internet Expl EI

L] #dd UVser Success
LI

The added users will be displayed on the User Management page:

Add User

User Management-Admin

UserName Operatiun 'Gruup
\Admin Delete Adrinistrators
Smith Delete Administrators

Then user can log into Web Server with this user name.

UserName EETSN Password (Xur

And the information area will change accordingly.

Welcome:  Smith( Administrators)
Client IF: 17221 67120
Mode Mame: DemoMNode
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5.1.3 Delete Users

Click Delete in the User Management page in Web Server to delete users.

Note!  An Administrator has the authority to delete all users except himself.
. "I_

Add User

Qser Management—Adm@

UserName == Operation |Group

(Adrmin |Delete Administrators

'Smnh : S ;.;L‘:Cimir-ﬁ;t'rators

Add User

@Ser Management—Smith>

UserName 'Operation -Gruup
|Adrmin Delete Adrministrators
Smith '

Delete :;A.d'm'i-ni-st rators

Hicrosoft Internet Explores EI

": Delete Wser Success

5.1.4 Change Password

Click Change Password in the Management column to change the password:

Change Paszword- Admin

Old Password L TTTITTIT

Mew Password I"u"u-

Confirm Mew Password Iillllllll

Input the old password, set new password, and then click Submit:
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Use this new password to log into system next time.

Note!  In Web Server, three users at most can log into the system at the same
=N time.

Please Click “Log out” exit the system.

5.2

Currently connected Modules are displayed in the device list, Refresh the Device
Tree to search for more devices.

__i7d BAS-3520

Click the selected device, and the corresponding information of the device will be dis-
played:

General

] Digital Input | Digital Output | Analog Input | Analog Output | Systernlog |Schedu|e

Wersion Information

Kernel Wersion 1.01.011

Firmaare Yersion 1.1.0.24

CPU Network Information (Change P
Address: 17221 67 244

Mask: 255.265.255.0
GateWay: 17221671

Logic Control

LogicSystem is Running

DDC Time
142000 12:30:59 Akd

Description:

[ Reboot Dewvice
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5.2.1

By Clicking different tabs on the top of the information area, the user can get different
device information such as General, Digital/ Analog IO, System Log, Schedule.

General: Displays the general Device Information, including Version Information,
CUP Network Information, Logic Control, DDC Time, etc. In this area, User can start/
stop the Logic, or reboot device.

Analog/Digital 10: What IO functions will be displayed depends on the Devices. For
BAS-3520,it has Digital Input, Digital Output, Analog Input, and Analog Output func-
tions.

System Log: Display the system status, such as start time, running cycle, memory
load, etc.

Schedule: To set the Holiday or Schedule.

Note!  The displayed page will be refreshed every 2 seconds.

For better understanding, we will take BAS-3520 as an example to show you some
details.

General I Digital Input I Digital Cutput I Analog Input I Analog ODutput I Systemlog IScheduIe

Version Infermation
Kernel Wersion 1.01.012
Firrmevare Version 1.1.0.25

CPU Network Infermation (Change 1P
Address: 172.21.67 204

Mask: 265265 2660

GateWay: 172.21.67 1

Logic Control
LogicSystem has Stopped Start |

DDC Time
703072008 4:31:17 P

Description:

Reboot Dewice |

Version Information:Display the Kernel Version and Firmware Version of the current
device.

CPU Network Information:Displays the Device IP Address, Mask, and GateWay.
Click Change IP to change the IP address, the reboot the device.
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Bicrosoft Internet Explorer EI

' You hawe to reboot dewice for changes to tale sffect
) h

Logic Control: Start/Stop the Logic downloaded in DDC.

HiE

Note!  Please stop the logic before any changes.

j—

5.2.2 Digital Input

Device Name:BAS-3520

zeneral |-_Bigjt'gl,lﬁﬁiﬁ | Digital Cutput | Analog Input | Analog Output | Systembog |Schedu|e
Channel Function State TriggerEdge

0 |FWv| i \Rising | [Stop|

1 [ | 0

2 Dl v 0

3 o 0

4 |[Er— 0

5 D v 0

z CI | 0

7 D v 0

The number of channels for each device differs for different modules. Please refer to
Hardware Manual.

Three types of digital Input functions are provided: DI, Accumulator, and Pulse Input.
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Accurnulator
Fulse Input

DI:Digital Input, value can be 0 or 1.
Accumulator:Counting the input pulses

Pulse Input:Input pulse status

For details, please refer to the hardware manual.

Note!  For Accumulator and Pulse Input modes, the trigger edge(rising/falling)
must be set. Click Start/Stop to control the mode.

é_l.

Eizing

Device Name:BAS-3520

General | Digital Input | Digital Output | Analag Input | Analog Output | Swsternlog |Schedu|e
Channel Function State PWM Period(sec) PWM Duty(%)

0 DO v o

1 Do v 0

2 DO vl o

3 [PwWMOutput | 1 [ Stee ] [1 50

The number of channels for each device differs for different modules. Please refer to
the Hardware Manual.

Two types of digital Output functions are provided: DO, PWM Output.

D
P Output

DO: Digital Output, can output 0/1
PWM Output:Display the pulses with definite Cycle and Duty Cycle.
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Refer to the Hardware Manuals for details.

Note!  Please click PWM Setting after set the duty cycle. Click Start/Stop to
T control the mode
1=l

5.24

Device Name:BAS-3520

General | Digital Input | Digital Output | Analog Input | Analog Output | Systemlog |Schedu|e

Common Mode Rejection: | B0HZ v|

Channel Function State
0 [pt-100se5) -s0"150c ) L2
1 [0-10wde v 0.00
z 0-10vde v 0.00
3 | 0-10wde - 0. 00

The number of channels for each device differs for different modules. Please refer to
the Hardware Manual.

17 analog functions are provided as shown in the following picture:

Function
Thermistor (3k) —207100°c =

0-20ma

4-20ma

pt—100(385) —-E071607 ¢
pt—100{3856) 071007 ¢
pt—100(385) 07200° ¢
lpt—100{388) 07400 ¢
pt—100(388) -5072007 ¢
pt—100(392) -B071607 o
pt—100(392) 07100 c
pt—100(392) 07200° c
pt—100(392) 074007 ¢
pt—100(392) 5072007 ¢
pt—1000 -40™160° ¢
Thermistor (3k) -207100° ¢
Thermiztor (10k) -207100° ¢
LI

Select different Input types for different requirements.
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5.2.5

Device Name:BAS-3520

eneral | Digital Input | Digital Output | Analog Input | Analog Output | =Systemlog | achedule
Channel Function State

0 0-20ma *| 0,00

1 [0-10vde « 0. o0

2 [0-10vde 0. o0

3 [Ciovic v 0.0

The number of channels for each device differs for different modules. Please refer to

the Hardware Manual.

Three types of Analog Output are provided:Voltage:0-10vdc, Current:0-20ma,4-

20ma. For details, please refer to hardware manual.

0-10%wde

0-z20ma

AN alue:

|5. oo

oK

Click OK and the Output value will be displayed.

Seneral | Digital Input | Digital Output | Analog Input | Analog Dutput | Systemlog | Schedule
Channel Function State

3] 0-20ma 0.00

1 O-10vde 0. 00

2 O-10vde 0. 00

3 O-10vde 5. 00
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5.2.6 System Log

Device Name:BAS-3520

General I Digital Input I Digital Output | Analog Input | Analog Output | Systemlog | Schedule

Refresh

Current Time:2010/03/30,13:51:19
Start Time:2010/03/30,13:42:18
Running Cycle=400 ms
Memory Load=50 %, Total Physical Memory:29128KB, In Used: 14372KB, Total Virtual
Memory: 32768KB,In Used 6144KB
Free disk rate=66 38%, Free Disk Volume=9.29 MB, Total Disk Volume=13.99 MB
OverRun Times: 0
Local IO Read Fail Times: 0
Remote IO Read Fail Times: 10
Read Remote No:0, Occur Time:2010/03/30,13:42:25
Read Remote No:1, Occur Time:2010/03/30,13:42:30
Read Remote No:2. Occur Time:2010/03/30,13:44:35
Read Remote No:3, Occur Time:2010/03/30,13:44:39
Read Remote No:4, Occur Time:2010/03/30,13:46:45
Read Remote No:5, Occur Time:2010/03/30,13:46:49
Read Remote No:6, Occur Time:2010/03/30,13:48:54
Read Remote No:7, Occur Time:2010/03/30,13:48:59
Read Remote No:8, Occur Time:2010/03/30,13:51:04
Read Remote No:9, Occur Time:2010/03/30,13:51:08
Refresh

System Log displays the system running status.

Now Time: Current time of the DDC.

Start Time: Start time of the System

Running Cycle:Displays the running cycle of the Logic.
OverRun Times:Logs system overrun times.

Local 10 Read Fail Times:Log local 10 read fail times.
Remote |0 Read Fail Times:Logs remote IO read fail times.
Stop Time:Stop time of the System.

5.2.7 Schedule

Two tabs are available for Schedule: Holiday and Schedule

2008 . 8
Su Mo Tu We Th Fr Sa
1 2

3 4 &5 B 7 =] H
1 1 U R R i
120 e 1% 200 2 22 @y
2 28 28 27 & 29 30
31

Holiday:To set holiday for the year. The user can set special controls for holidays.

Click the date to be set as a “holiday,” and the font of date will be red.

Holidsy Schedule
(DDC Current Date: 1/1/2000)
Group No: @1 02 03 04 05 OB O7 08 08 010 [Save]

Description:  ok11
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Save the holiday to the right group.

Bicrosoft Internet E _ EI

' E Operation success

Schedule:We set ‘Week” as a unit, to make schedule settings for each day, with
exceptions for Special Holidays.

I Tli.me,.f';R.ange . ﬁangelﬂ

 Week Start | Stop | G/L
Monday 00 : 20 (00 : 50 ||LDVH v|
Tuesday 00 : 00 (16 : 10 |[None v
Wednesday  |[10: 15 (23 : 45 |[None w|
Thursday 00 : 00 [00: 00 [Home v
Friday 00 : 00 (00 : 00 [Nonme v
Saturday 00 00 (00 : 00 [Neme v|
Sunday 00 : 00 (00 : 00 |[None v ||
Holiday 00 : 00 (00 : 00 |Nome v

Save your settings after modification.

Bicrosoft Internet E _ EI

] E Operation success
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6

LCM Module
(Optional)



6.1

6.1.1

LCM Module Introduction

LCM Module is a built in control module with monitor for Master DDC Device, com-
posed of an LCD monitor and a keyboard with 5 buttons.

User Interface
This module is used to display and configure DDC parameters by clicking the but-
tons. Please note that:

1. Arrows on the screen indicates which buttons can be operated, eg. <- means that
you can click the button on the left to control.

2. When there is an O on the top left of screen, this means the button in the center
can be clicked to confirm the “write” operation.

3. Please refer to the flow chart for opertions.

4. The first line on the screen displays the operation types, and the second line dis-
plays the information.

Take the following display as an example, the user can click the buttons on the right
and at the bottom.

-
SYSTEM { @ @ @
0
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6.1.2 Instructions
The operation flow of LCM is as follows:

o System Tfoanation

et 13 | lelg| & VERSION
SYSTEM - i
A
[~ SYSTEM INFO ().
STOP
i DI™,
as = CHOO RC:XXX
=1 IPADDRESS O = = Type Stute
172.021.067.244
s |<—’P CHOL RC:XNX W+
T SUBNET Od | Type Stute \
2 255.255.255,000 — —I _—
Message Information _ s
" |<—’P CHx-] RC:XXX W
i = TSYSTEM RESET O CAMSG 123 N0 0 N | Type State \
Message Description \;‘“——_—/
i A (818]
“SRALTE T e T M RCXXXO 4
o letmsaianet +/ | fe R
B z l Message Description '|‘
k=1 MESSAGE 2 4= = e cotore o [(—ﬂ':um R(.':xxwaH'l
<+ ey - &/ MBG 1722 No @ - i By
Maghium; o I. Message Description '\t |_ = E¢£ _||'|
b=t MESSAGES 4 \“—"’/ I gHw-I nc:xxmu’l
MspNum: n !" |-<_ Type State:
( f \ L Al
LOCAL 1O i
¥ ama | [ Al " o CHONRCXXX &
_..(— S5LOTO ¢ Type Stare
4 1D: {015} ChNum:xx
——— } === . [ cronrexxx «f
I —— _I(—'f‘ SLOTI = ? ] l Type Stute \II
i | [D: (0-15)CiNunixx | = —}— i
e - ] |t cHxt ROXKK @
+  SLOT -l * Type State \
M= — = D (015 CiNumixs \ \" ey e
Y e -
: . o
4 ALARM w N, " <00 RCAONO
AlmMum:n +C Alarm Information Type State
& ALM No:d s ¢
* o Alarm Description L__ — ._J
. TCHOL RCXXKO
| — — b Type Stite ‘||I
D ALM No: / Sl
| B DEOS
== == ktH w1 REOX0C O
I _——— I_: — Type State ||II
I(_‘]\ ALM No: o ;'I S ————
| ] Alarm Description '\

T Digitul No:0 O 4

|| |+ Customize Digitabe =
p Warlue

Tag:n B
S|
y
B

‘ 1 Digial No:9 9 ¢

&« Digieal Noz1 © ¢
Valoe

3 &1 Analog Noi ! © 4
Vaulue

Value

&1 Amilog No: 9 © o
+ Walue

I 4 Customize Analog,. —
Fag:n

4 FW Version
| EEHTEY
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1. When the system is on, LCM Module is in the System Information cycle, displaying
the configuration information of DDC Master Controller. Right click to exit the cycle
and display the system interface. The arrows on the first line of screen indicate which
buttons could be operated.

Left
d—
Right
—
Up
T
Down
Confirm

2. DDC Master Controller information and parameter settings are displayed in Sys-
tem Information area.

3. In the Local 10 area, the count of IO Modules connected to the Master Module will
be displayed.

4. In the 10 Information area, the parameters of the DDC master controller and
extended module will be displayed. Master Module is displayed as SLOTO, displaying
the searched Module ID and number of channels. Click buttons on the top or at the
bottom to enter the corresponding module for operations. Modules connected to the
Master module will be numbered 1,2...

5. Click the button on the right to view the channel information and configure the
channels. The channel sequence is DI->DO->AI->AO, channel type and number
depend on hardware. For DI and Al channel types, they are read only, for DO and AO
channel types, user can change the state.

6. In Alarm Information area, the digital and analog alarm message will show when
user had configured then in BASPro Logic. The system allowed user to configure 10
digital alarms and 10 analog alarms in each system.

7. In Variable Information area, the digital and analog variable can be viewed and edit
via LCM module. The system allowed user to configure 32 digital alarms and 32 ana-
log alarms in each system.

8. In Firmware Information area, user can read back this LCM module Firmware
information from this node.
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6.1.3 System Information
In System Information area, user can view DDC Master module information and do
some configurations.
Here you can get 11 screens to display:
VERSION:Displays the Version number of the Master DDC Module.

«tT VERSION

1.01.011

Click Left button to return to SYSTEM
Click Up button to enter into Message in System Information area.
Click the Down button to enter into SYSTEM INFO

SYSTEM INFO:Displays running status of system

«1 SYSTEMINFO d
STOP

The STOP and RUN states are used to indicate the logic of IO Module.
Change the Logic

Select the running state

Confirm the change

Note! If you want to change the DO/AO parameters, set the running logic to
stop

—
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IP ADDRESS:Displays the IP address of the Master Module.

«1 1P ADDRESS ¢!

172.021.067.244

Click to change the IP address
Select a valid Range of address

Add/Decrease 1 for selected address
Confirm the change

SUBNET:Display or change the Master Module Subnet.

«1  SUBNET
255.255.255.000

SYSTEM RESET: Restart the Master Module Kernel.

«TSYSTEM RESET ®4

For operations of buttons, please refer to SYSTEM INFO.
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Message 1: This is the root node to show the Message Number in total, to hint user
how many Messages are valid in Messagel now. If there are valid message in this

group, user can access them by click 2! button.

«1 MESSAGE1 |-

MsgNum: X

The detail message information will show as follow, in each group, user can define 10
messages.

«~T MSG 1 No: x
Message description

Message 2: This is the root node to show the Message Number in total, to hint user
how many Messages are valid in Message2 now. If there are valid message in this

group, user can access them by click button. And user also can access

Messagel by click button; can access Message3 by click ¥J button.

«~1 MESSAGE2 |-
MsgNum: X

The detail message information will show as follow, in each group, user can define 10
messages.

T MSG 2 No: x

Message description

Message 3: This is the root node to show the Message Number in total, to hint user
how many Messages are valid in Message3 now. If there are valid message in this

group, user can access them by click button. If user clicks button, will run to
the Version node in cycle.
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6.1.4

«1 MESSAGE3 =

MsgNum: x

The detail message information will show as follow, in each group, user can define 10
messages.

«1 MSG 3 No: x
Message description

I/O Information

Slot location of the local IO modules.
Access: In System Root Node click down arrow to switch into LOCAL /O screen.
LOCAL 1/O:Displays the number of connected DDC devices.

T ROCAE O T
SlotNum:02

Return to SYSTEM
Enter into 10 Information area

Each screen in this area will display one connected DDC. The number of screens is
the same with the number of slots.

ha SLOT 0

ID:00 ChNum:20

The first line indicates the location of the DDC:0~(SlotNum-1)
ID: ID of DDC module. Defined by Hardware switch.
ChNum: The amount of channels for the device.

BAS-3000 Series User Manual 74



6.1.4.1

I/O Channels
Display/Configure the specified channel for selected Module.

Access:In SLOT screen, click ->

4 types of 10 channels are available:

In IO Channel area, the system will automatically scan the channels by the sequence
of DI->DO->Al->A0. When some specified channel types are not available for the
device, the system will continue to scan the next type of channel.

DI:Read only, displays the DI channel status.

«T croorc:000 §

DI OFF

RC:Displays the function code. Refer to RC table for details.
DI:Digital input

OFF:input state(ON/OFF) is OFF.

DO:Display/Configure DO channels

«1 croorc.000 4o

DO ON

RC:Displays RC code.

DO:Digital output

OFF:Digital Output state(ON/OFF) is OFF.
Al:Displays Al channel states
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1 cHoorRC:037 Yo

Al +100.00'C

RC:Displays RC code
Al:Analog Input

+100.00: Sampled Temperature.
AO:Displays AO channel states.

«t CHO2RC:072 4

AO +00.00V

RC:Displays RC code.

AO:Analog output
+00.00V:Analog output value. Click the buttons to change the value.
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Range Code Table

Analog Input Range Code  Analog Output Range Code
0-10v 72 0-10vdc 72
0-20ma 20 0-20ma 70
4-20ma 7 4-20ma 7
Pt-100(385) - 31 Digital Input Range Code
50~150°C

Pt-100(385) 33 DI 0
0~100°C

Pt-100(385) 34 Accumulator 1
0~200°C

Pt-100(385) 30 Pulse Input 2
0~400°C

Pt-100(385) - 29 Digital Output Range Code
50~200°C

Pt-100(392) - 28 Normal 0
50~150°C

Pt-100(392) 37 PWM Output 1
0~100°C

Pt-100(392) - 38

50~200°C

Pt-100(392) 40

0~400°C

Pt-100(392) - 41

50~200°C

Pt-1000 - 42

40~160°C

Thermistor(3k) - 46

20~100°C

Thermistor(10k) - 47

20~100°C

uDI 0
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6.1.5

6.1.6

6.1.6.1

Alarm Messages

Access: In LOCAL I/O Root node then click @/ button.

Alarm: In the Alarm message root node, the system will show the Alarm Number in
total, to hint user how many alarms are valid now.

ALARM 1=

AlarmNum: x

T Return to LOCAL 1/O

1 Enter into Variable area
=»Enter into the alarm detail message.

Click 2] button on the Alarm root node then enter in the alarm details area, here user

can choose to view each Alarm detail message by click '/ button and t button, here
will just show the valid alarm not all the 10 alarm messge.

ALM No: x
Alarm description

Variables

In the Variables node, user can access digital variables and analog variables in sepa-
rated tree.

Digital Variables

Access: In ALARM Root node then click button.

Variables: The system will show the digital variable number in total, to hint user how
many digital variable are valid now.

T variables

DigitalNum: 32
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6.1.6.2

T Return to ALARM

1 Enter into Analog variables area
=»Enter into the digital detail message.

Click 2! button on the Variables root node then enter in the variable details area, here
user can choose to view each variable detail message by click *| button and ') but-

ton, and can click button to edit this DO On/Off Status. If user didn’t configure it, in
this index will show “Invalid Data” message.

DO No: xx .|-J

Oxxx XXX ON/OF

Analog variables
Access: In Variables Digital Root node then click ¥ button.

Access: In Variable Digital Root node then click I button.

Variables: The system will show the analog variable number in total, to hint user how
many analog variable are valid now.

T Variables

AnalogNum: 32

T Return to Digital Variables

1 Enter into F/W Information area
=»Enter into the analog detail message.

Click 2/ button on the Variables root node then enter in the variable details area, here
user can choose to view each variable detail message by click '*| button and ') but-

ton, and can click button to edit this AO value. If user didn’'t configure it, in this
index will show “Invalid Data” message.
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AO No: xx o

OXXXXXX +£999.99

6.1.6.3 Firmware Information

Access: In Analog Variables Root node then click ¥ button.
F/W Version: In the F/W Version node, the system will show this LCM Module Firm-
ware information via this screen.

T F/W Version

1.1.0x.00x

T Return to Analog Variables area
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Chapter 7

Examples



7.1

7.1.1

The example below is a BAS-3520 control logic through Ethernet. This control logic
can realize that when the measured temperature is higher than the configured tem-
perature, the air valve will be turned on and then the air fan will be turned on. If the
measured temperature is lower than the configured temperature, the air fan will be
turned off and then the air valve will be turned off.

To realize this logic, the following function blocks may be used:

1. BAS-UI

2. BAS-DI

3. BAS-DO

4, OnDelay

5 Other function modules.

The project development can be implemented by the following steps:

Create a project -> Design the control logic -> Download the project to DDC controller
-> Online debugging

The procedure is explained in detail in the following sections.

This section demonstrates the steps of creating a project. By following the demon-
stration, the user could easily create a simple DDC project and connect it with the
hardware for simulating and debugging.

Create a new project
Click "New Project" or clickthe icon.

=

ilel View Hode Page 1

Hew Froject

B O

Open Project..
Save Froject
Sawve Az ..

Close Froject

Printer Setup. .

Exit

The "New Project" window will pop up.

Fer x|
Location

| il

Project

Cancal |

Please enter the location and the project name of the new project. Click on the but-
ton to view the path.
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Note!  The project name and location should not contain special characters.

[ %4 Click “Ok”. A project node will be added in the left window.

7.1.2 Add anode

Right-click on Project/Node” and select Add a node”.

Project / Mode

@ test

The Add a new SCADA node dialog box will pop up.

L|I.| Basi.. gk =BA.. |55l Orii... | '

Froject / Mode

| Add Hode

Note! Node is the name of BAS-3500 DDC controller. Each controller corre-
sponds to a node.

—

Enter the node name: XFDemo. Click "OK,” The node will be added to the left win-
dow.

Add a new node_ .. EI

Hew Hode Hame:

I TPDemmn

coca_|

The XFDemoVar variable page will be added automatically by software.
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7.1.3 Add apage
Right-click on the XFDemo node. Select Add a page” in the pop-up list.

1 BA
=1-E5 ¥FDlems

XFDemolar

The Add a new SCADA page dialog box will pop up.

Add new comntrol page .. B EI

Hew FPage Hame:

I FanCtel

coca_|

Note!  Page is the logic program block. It is the name of the control logic devel-
oped by the user

j—

Enter the page name and click "OK”. The control page is added to the main window
and the page sub tree is added below the node in the left window.

7.1.4 Create function block on the page

In the function block window, click on the target function block (eg. BAS-DO) and
drag it to the control page.
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7.1.5

Functions po.fbl
E!E‘ Furnickions Lisk -]
=] E Input [ ©utput
|_:_||E Local OnDelay 2 BAS-DO_4
; = = alen =
B EN Q"_"'JD Ol g vl |
il [ 5
. S o ol DType &
aif o T E B Mop :
BIDT i Moo B
B A 1
1 ERRE
Eaw
Blink_1 OlmcH
![=Een 2l
1000 EPrel Sl
] Ty 9
ﬂ _7I’— Drrag into the page
[ Basi. |{gk B2 | S Oni.. |
| Project £ Node a Xl i BAS-DO_2
£ DemoPj i i |
- T
=3 d o DType I
- ndiar ElMap )
'Dg 1 A MOD_;_.Alj
B pgz i ERR I
O\mch

The user can configure field process control logic by function blocks on the control
page and simulate the logic operating status of the control page.

The left connectors of each function block are for input and the right connectors are

for output. Output connectors can be connected to input connectors.

""""" BAS-DI_1
......... 1 B Er
......... 1 O
--------- B ON/OF
......... |:| DT'?'FIE 3 -
......... B Mop
--------- Yim aim
......... I:I " Sw
......... I:I CH

BAS-DO_2

il EH
SIM

W Start
I Duty Sy
& Pariod
= Mop
A

E S

B
DType &

The user could adjust the direction of the connection line by clicking on the control
page to create an inflection point and change the direction of the line. To cancel and
redraw a line, the user can simply right-click the mouse.

To delete the created connection, the user could right-click on the line and select
“Delete” in the pop-up list.
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7.1.6

Note: The user has to the rules of block connection. Connectors of different types can
not be connected.

Logic implementation

This defines the 10 address allocation list of the controlled variable.

Before developing the program, the user has to confirm the 1O address list of the con-
trolled variable as shown below.

Fan Working 1 °e °e °¢DIO °° °e 00001 FanState

State

Fan Failure 1 ee e °©DI1L °° ee 00002 FanFault

Alarm

Manual/Automa- °° 1 ee ee °c  DI2 °° °e 00003 FanAuto

tion State

Filter Alarm °° 1 °e e °°  DI3 °° ee 00004 Filter

Supply Air Tem- 1 °°  °° °e ulr °° e e 40001 Tempra-

perature ture

Valve Adjust- ee e 1 °° ee oo AOQ °° 40401 WaterVal-

ment veCtrl

Freeze Alarm  °° 1 °e °e °c Dl4 °° e 00005 Lowtempr

Fan Start-stop  °°  °° ee 1 °° °e °e DOO 00401 FanCitrl

Control

New Air Valve  °° °°  °° 1 ee o0 °e DO1 00402 AirValveC-

Control trl

Air Valve State °° 1 e ee °© DI5 °° ee 00006 AirVal-
veState

The program also uses the Modbus address spaces in the following table in
order to connect to the upper computer.

Configured Temper- °° ee 1 °e ee oo °° °° 40801 SetTempr
ature

Manually Start-stop °° ee e° 1 e °° °° ©° 00801 FanCtrl_Man
Fan u
Program/Manual °e °° °e 1 ee o0 °¢°° 00802 Valid_Manu
Control Switch

Confirm control objective and draw logic control flow chart.

The example below is a BAS-3520 DO output control logic through Ethernet. This
control logic can realize that when the measured temperature is higher than the con-
figured temperature, the air valve will be turned on and then the air fan will be turned
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7.1.7

on. If the measured temperature is lower than the configured temperature, the air fan
will be turned off and then the air valve will be turned off.

The blocks used in this example include:

BAS-UI Block: The universal input block of BAS DDC
BAS-DI Block: The digital input block of BAS DDC
BAS-DO Block: The digital output block of BAS DDC

On-delay Block: When IN is changed from O to 1, a delay is created. If IN is not
changed after the delay time, then Q will be set to 1; if IN is changed to 0, then Q will
be set to 0.

The blocks also include logic computation blocks, such as AND logic, OR logic and
NOT Logic, and intermediate variable blocks MBVar and GVar. Please refer to the fol-
lowing steps to implement the logic development.

1) Drag the BAS-UI block to the page and change the name to Temperature

which indicates the measured temperature. Set SW to 0 and Ch to 0, which indicates
the UIO channel of BAS-3520.

2) Drag the MBVar block to the page and change the name to SetTemp4 which
indicates the configured temperature. Set MBAddr to 40801.
3) Drag the Alarm block to the page as the dead band. When the temperature

changes within the range of Beadband, the output will not be changed. This could
protect field devices from frequent starting and stopping in order to ensure devices
run safely.

4) Drag the BAS-DI block to the page and change the name to LowTempr
which indicates the freezing alarm signal. Set SW to 0 and Ch to 4, which indicates
channel D14 of BAS-3520 is for freezing alarm signal.

5) Drag NOT and AND blocks to the page as Logic NOT and Logic AND.

6) Drag the OnDelay block to the page for creating the delay. If IN changes
from 0 to 1, Q will output 1; if IN is 1, Q will output 1; if IN changes from 1 to 0, Q will
output 0.

7) In the variable group XFDemoVar, create the global Boolean variable Auto-
Run which indicates the automatic starting of intermediate variable. Drag the Gvar
block to the page and change the name to AutoRun; connect the property configura-
tion —Variable-Name to AutoRun. This will temporarily save the result in the interme-
diate variable AtutoRun.

8) There are two operation modes: manual start-stop and automatic program
start-stop. If the automatic program start-stop mode is selected, the installation pro-
gram will start or stop the device automatically. If the manual start-stop mode is
selected, the user will have to manually start or stop the device. This function
requires two address spaces MBVar and Modbus for data exchange with the upper
computer as well as the selection function SBOOL for switching output.

9) Requirements for turning on the fan: air valve state is1 (AirValueState=1; this
program uses the intermediate variable AirValveOpen for easy debugging); the fan is
in auto state (FanAuto=1); the fan is not in failure alarm state (FanFault=0); the filter
is not in alarm state (Filter=0).

10) The program uses the OnDelay block when the fan and the air valve are
turned on. The delay time are set to 2 seconds and 5 seconds in order to prevent the
device from frequent starting and stopping.

All programs are shown below:
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AirvalveOpen
1 ﬂrUalueOpen
EM
. ouT w2 FanOpen
Errm|D AMND_8 1 Eagﬂpen
!mEn 0 o ouTm|"
Fanfuto o ouT N o
q IRl ERR M
WEN g a
i CUT BNz
W g DI 1
- DType M E R
A op m|tocal oK 1 mrig
Om
5
o Err m|” Uimins
W cH
MNOT_16
FanFault 1 [een
!mEn — ouT B
@ ouT B I
W Mop oI
Ui aim DTyps M
0 MoD | Local, &K
5w g
q ERR M
W cH
= MNOT_18
Filtar 1 [een
!mEn — ouT B
@ ouT B I
W Mop oI
1| o DType M
0 MoD | Local, &K
5w g
5 ERR M
W cH
AirvalveOpen
AirialueOpen -
! mEN 0 Airvalvectrd
g QUT B onDelay_49 1
W IN err m| AND_34 1 [men WEN vmlo
UmEen o Ol
o i = Do
@ ouT M I o @ DTyp: W
WInt 2000 TV W Mop Local, &K
FanOpen_31 0 114 | =hy 1| am MoD W g
1 FanCpen o ERR M e
WEM @ 5w
g oUT B 1
L iy ulo W cH
ERR
FanCtrl_4
OnDelay_ 50 1
FanQpen_33 AMD_35 1 [men WEN vl
1 |[FanSpen i WEN 0 0 o) D Z I IN oo
WEM ouT M I DType M
o ] o ]
@ ouT M I SOET T W Map Local.oK
WIn NoT mMoD |-
o 1 1
ERRE W WINz W A ulo
ERR
Om
Sl
O lmicH

7.1.8 Configure node property

Node property should be configured after the control logic is designed.
Click "Node” and select "Property”
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FHode: modeFroperty: i

_I_T?de—| Page Setup S1

Fage Order

| Broperties

Add Hode
Delete Hode

Change Hame

The following dialog box will pop up:

IF
|172.21 . BT . 121

I 1ptil
escription Candel

Modbus

il

Remine [T Time Sync
] - moec

Enter the IP address of DDC device. The operating period will be adjusted according
to the control logic designed by the user. Generally the period is set to the default 200

milliseconds.

7.1.9 Configure page executing order

The user has to set page executing order for the configuration at the first time.

| Project / Node B x|
,;Q_I, test |
i S Add Paze
: | Fage Drder |

Froperties

Add Hode
Delete Hode

Monitor

Click "Page Order” and the following window will pop up. Select the page and click
"Add” to add the page to the right column so that the program will be downloaded and

implemented.
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7.2

7.2.1

71.2.2

Control Fage Order i _EI

Available: Chosen:
Add A1l |
4% Bemowa |
Remowve A1l |
MNove lp | Mowe Down I
0K | Comeal |

After the configuration, a basic DDC application project is created. Please refer to the
following sections for development and application of complicated projects.

Hardware Configuration

Equipment

The demonstrated project uses the following devices:
1. BAS—-3520 master module

2. BAS-3050 slave module

3. Ethernet cable

Wiring

BAS-3520 requires 24 V DC power supply. Please refer to the following image for
wiring:

24VAC/DC

g 24VAC/DC
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Note!  The section size of the cable should not be less than 2 mm.

1=%
—]
=

0-Z0ma (ﬁ

O- 10w

RTD

Di

alils

BAS-3520 master module uses the wiring of Ul, DI, DO and AO. Ul is for Al and DI
multiplexing; it only supports dry contact when used as DI. The program uses
PT1000 for room temperature collection; the user has to switch the DIP of UIO on the
panel to the V/RTD side. At the same time, UI0 should be set as PT1000 in BASPro
channel configuration.

.‘-'\'C-:'+

0-10% A -20rmAra-20ms
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BAS-3520 analog output wiring:

b0 (2

]

CoM %

o @

CDI'I.-'I

For BAS-3520 digit input, dry contact and wet contact are connected in the same way
so that no wiring is needed.

(Eleli]

Sgrrry X

[E1]]

Lo

D03

vioo

6

O

CoM

OOOOOOV

BAS-3520 digital output supports up to 35 VDC/1 A load; it is recommended to use
external power supply.
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7.3 Downloading and Debugging

7.3.1 Downloading

When the control logic is designed, the user has to download the logic to DDC
device. Select "Download” in the "Connect” list and the following window will pop up:

TSNS ]

1;.;.3.:__.|KPDEW vl IF | 172 .21, BT . 121 Conmect |
|

—Control Logic System
R |Termina+_e| Feboot | Stop | Start |Rgstar+.|

Hame |‘Size |

[T Gontrol Page
[T Paze Order
[T Variatle

[T Schadule

Select A1l I
lpdate Prl:-graml

Townload |

Select the target node name and the IP address will be shown automatically. Click
"Connect” to connect with devices. After the connection, the following dialog box will

pop up:
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CTTEEE——
Wode [xppemo =] IE | 17z . 21 . B .21z |

Fu:-rmectiu:-n To 1T2. 21 BT. 212 on port 2001
—LContrel Logic System

Bun I Terminate | Reboot | Stap | Start | Reztart |
FEernel Program is RBunming Control Pages were Started
Hame | Size |

[+ Control Fage
[+ Paze Order
W Variable

Selact A1l I

Update: Erozsam

et |

Select"Control Page” and "Page Order”, all pages and order.dat files will be listed to
the right.

Hame ] Sire
¥FDemo. £bl 18
order. dat 3f
Note! Click"select all” and all files will be selected and downloaded

=

Click "Download” the system will remind the user to configure SCADA page execut-
ing order. The user could then return to the pop-up list of page executing order for the
configuration.
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i3 Ba

=5 ¥FDama
=] 4dd Fage
% | Page Order

Froperties

Add Hede
Delete Hode

Moni tor

After the configuration is completed, click "Yes” The software will automatically down-
load the control page to the DDC device and a dialog box will pop up:

Click "Restart” and initiate the control logic in the DDC device. The logic in the DDC
device is running and the page is shown below.

x
Fode {yppemo =] IF [ 172 . 21 . &7 . 121

Connection To 172 21.B7, 212 on port 2001
-Control Logic System

lTermlnate] Reboot ] Stop GLart | Reztart ]

Fermel Prngram iz Runn1ng Ernitrol Fages were started —

Please refer to section 3.9 or the BASPro Manual for details about other buttons on
the downloading page.

7.4 Monitoring

If the designed control logic in DDC device is running, then the user could monitor the
device running status through BASPro Monitor program. Initiate BASPro Monitor and
click "Monitor” in the "Online” list.
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Online i Hardware Language

Download
Upload

_| Monitor

- IF Set

feb Server Update

Or, right-click on the node and select "Monitor” in the pop-up list.

...... #dd Fage

e Fage Order

Properties

Add Hode
Delete Hode

Moni tor

Change Hame

The BASPro Builder program will automatically run the BASPro Monitor program.
Double-click on ; the running status of XFDemo control page will be shown.

o0 Advantech BASPro — Honiter -0l =|
; File ¥iew Online Language 7
VAP AR AE-S-W
Control Page ;l
172.21.67. 212
i ¥FDemo Alarm_51
Temprature 1
UmEn HEn HH (Y
- o o 26.1 25.1 oy s
op S
L DType B |CT  100.00 g1y .
Ay L E
) MoD B Local, 86,00 =H L .
EHswW a 21.00 LL
0| ERR == EL L i
CH ERR
000 gy 1
LB0.00 | g by i
Cot T 0.00 e Ly
E Bmpr
1 [ = b 200w D adband
ER
2E.01 ]
QF B BOoT
26,00 g5 ue e ,., el
1] 3
|Et% || ||Running Cycle : 200 ms ||Running Tirne : 060 ms |
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Appendix A

I/O Wiring



A.1 /O Wiring Diagrams

[&]] 0-20mA  O-~10W  O-10V O-20mA i Single e &
D UTx- need extra wire
‘} ‘_k@ E connected with AGND
oo COOOCO0OIC000
- &- ﬂ; 3 ] x i
T 359 28::558358888888%§
BAS-3520

55888888 8:0u8a8s85328:3 Bop

Ol0I0[0[C|OI0I0I0I0|0I0ICIOICIOICIOIOI0I0I0I0] 1CICIO
B4 l
g‘ U

Figure A.1 BAS-3520 Connection

o))
$ 548

BAS-3512
8288883383883 832382823283853
O|0|0|OOIC|OIOICIOI0|10|C|O0|O|OO|CIOI0I0|0|0
i

Figure A.2 BAS-3512 Connection
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O|O|0|10|0[|0|O|O|O|O0|0|10IC|OIOI0|C|0I010

sia

rHa

£Ha

noo

2ua

Lia

oua

8id
ano
Wiva
Wiva

BAS-3051

elolololele eloleleelolle elelele el ele;

|

Figure A.3 BAS-3051 Connection

vl

sleleleelelie/eielelelvielslevlelele/le

aND
eial

404

s04d

£0d

204

toqa

aND

“WivO
+¥iva

BAS-3050

elelslieielelisielsle v iolelelie olelele/le

{

Figure A.4 BAS-3050 Connection
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T *:For single ended Al
ULx- nead extra wire
¥ connected with AGND
LLLLI
O|O|O[C|0|0|OI0|0|01C|O|0OI0I0I0|IC|ICIO

BAS-3018

O0ICI0I0ICI0ICI0IO

@)

0]®)(®

@)

o

OlO0IO

Figure A.5 BAS-3018 Connection

Dl 0-I0mA O~10W O-10V

RTD 0-20m&
s *:For single endad AL
Ulx- need extra wire
] =[5
DODODDD%DDDODOODquP

BAS-3024

ClOCIo

LOAD
=]
(5]

Figure A.6 BAS-3024 Connection
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Appendix B

RS-485 Network
Layout



B.1 Daisychain

The last module of a segment is a repeater. It is directly connected to the main-wires
thereby ending the first segment and starting the next segment.

| Segmentl | Segment2

Repeater

[ I m—

i i i

ks 1Y

Figure B.1 Daisychaining

B.1.1 Star Layout

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

Repeater! Repeater2 RepeaterN

\ ) 83 3

LG

Figure B.2 Star Structure
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B.1.2 Random
This is a combination of daisychain and hierarchical structure

Repeater2

Repeaterl

]

1] s

=f=

Figure B.3 Line Termination
Each discontinuity in impedance causes reflections and distortion. When an imped-
ance discontinuity occurs in the transmission line the immediate effect is signal
reflection. This will lead to signal distortion.
Specially at line ends this mismatch causes problems. To eliminate this discontinuity
terminate the line with a resistor.

PROBE HERE
\.\-
RX — mrvsl‘;> LN\,.IR' RECEIVER RX
|~
Rt=12002
Rt=47 0
Rt=47002

Figure B.4 Signal Distortion
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The value of the resistor should be a close as possible to the characteristic impe-
dence of the line. Although receiver devices add some resistance to the whole of
the transmission line, normally it is sufficient to the resistor impedance should
equal the characteristic impedance of the line.
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Appendix C

Modbus Address
Mapping Table



C.1 Modbus Address Mapping Table

DI 16Channels
0000100016

DO 16Channels
0040100416

J8T7] SE2JpPT SJEMITLIT]

SRAM

Total = S12KB

Direct operate = 256KB
Fik system = 256KB

System information
4120141216

UIRangeQadia
4160141616

A0 Fange ode
4240142416

DIRangeCode
4320143216

DORanaeCode
4400144045

DI as Freq and
Court

Factory Reset
45601

Fead Write

FastValue
46001
47001

Figure C.1 BAS-3000 DDC Firmware Modbus Address

When using several devices that contain master and slaves modules, Advantech
BASPro will combine Modbus addresses of all connected hardware into an ordered
Modbus Address mapping table for the user's convenience to configure the 3rd party
software. The figure below is the Modbus Address mapping table of hardware 1/O

channels, whose conversion is show as the following:
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oooo1

00400
oD401

00800
00801

01200

00001

0400
00401

00201

04000

0400

04800

04801

05600

Figure C.2 Modbus Address Mapping Table 1
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2
&
I g

40800 |
E——
40801

Local Ul Range

40001

40401

40800
40801

46000

46001
46400
46401

46800
46801

47200

47201

47600

47601

48000
48001

48400
48401
48600

48601

410000
410001
411000
411001

412000

EEmea— 12000
Extension DIFan

BIRC] OS]

J

413000

413001
415000
415001
416000
416001
417000

417001

418000

48465

48360

Figure C.3 Modbus Address Mapping Table 2
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Note! Modbus Address Mapping Areas (DI/DO is 00801~01200,and version

== 1.01.016 and later will extend to 00801~04000; for UI/AQO is

rg_i 40801~41200 and version 1.01.016 and later will extend to

‘ 40801~46000) are read/write, when users apply the third part software
which supports Modbus Protocol, users can change each channel's
value of DDC by these addresses, but the other Modbus Address Map-
ping Areas are used by BASPro logic, so in the third part software, users
cannot change their values, they are read only for the third part software!

BAS-3000 10 module supports Modbus TCP protocol and Modbus RTU protocol. If
Modbus TCP protocol is used, the user has to adjust the switch to point to "0" as
shown in the following image.

s

4 2

3 T
2 g
_1 g
o =

iz

:[l:-

1. If Modbus TCP protocol is used, then the DIP switch of each extended module will
be set to 1, 2, 3 respectively; that is, SW = 1, 2, 3. The Modbus TCP starting
addresses of each extended module’s Al, AO, DI, and DO are shown below:

Al Start Address= 40001

AO Start Address= 40401

DI Start Address= 00001

DO Start Address = 00401

Therefore, the Modbus TCP address of extended module is:
For DI/DO:

Address = Start + SW*16

For UI/AO:

Address = Start + SW*16*2

For example, if SW = 1, then the Modbus TCP address of a module’s Ul is:
Address = 40001 + 1*16*2= 40033.

Exception: When DI set as Pulse input, the Modbus address mapping of DI should
be set to Modbus address of Ul, and Modbus Address Mapping offset should set as
32.

For example: if extended module's DI as Pulse input, SW=1, the master module DI
as Pulse input Address=46801, so, DI as Pulse input Address = 46801 + 32*1 =
46833.

oo
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2. If Modbus RTU protocol is used, then the DIP switch of each extended module will be set
to 1~15 respectively; that is, SW = 1~15. The Modbus RTU starting addresses of each
extended module°@s Al, AO, DI, and DO are shown below:

Al Start Address = 40001

AO Start Address = 40401

DI Start Address = 00001

DO Start Address = 00401

Therefore, the Modbus RTU address of extended module is:
For DI/DO:

Address = Extension Start + SW * 16.

For UI/AO:

Address = Extension Start + SW * 16 * 2.

For example, if SW = 1, then the Modubs RTU address of a module’s UIO is:
Address = 410001+1*16*2 = 410033.

Exception: When DI set as Pulse input, the Modbus address mapping of DI should
be set to Modbus address of Al, and Modbus Address Mapping offset should set as
32. For example: if extended module's DI as Pulse input, SW=1, the master module
DI as Pulse input Address=415001, so, DI as Pulse input Address = 415001 + 1*16*2
= 415033.

For example, Modbus Address Setting in common use as follow,

oo

1 Master DDC Module

BAS-3520/BAS-3512 DDC Module

Channel DI FI UT DO IAOC

0 00001 14801 40001 00401 40401

1 00002 44803 40003 00402 40403

2 00003 44805 40005 00403 40405

3 00004 A4807 40007 00404 40407

a4 00005 44809 i i i

5 00006 44811 i i i

6 00007 14813 i i i
00008 44815 i i i

FI: Represents Pulse input function, only supports 2 channels DI as Pulse input function each DDC

Only supports 2 channels DO as PWM function each DDC

BAS-3520 DDC Module: 8DI/4DO/4UI/AA0

BAS-3512 DDC Module: 8DI/4DO
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2 Extended DDC Module

a. DI

BAS-3000 DI Module as local ext.

(gl

BAS-3000 DI Module as remote extension

Ch. BW=1 [SW=2 [SW=3 ° Ch. BW=1 [SW=2 [SW=3 SW=4 SW=5 ].....
0 0001/ 0033 (00049 © 0 04001 04017 (04033 4049 04065 |.....
1 00018 00034 |00050 © 1 04002 04018 (04034 04050 04066 |.....
2 00019 0035 [00051 © 2 04003 04019 04035 {04051 4067 |.....
K] 00020 0O036 00052 © 3 04004 04020 (04036 04052 04068 |.....
4 00021 0O037 |00053 © 4 104005 (04021 04037 04053 04069 |.....
5 00022 00038 00054 © 5 04006 04022 04038 {04054 040/0 |.....
§] 00023 DO039 00055 © 6 04007 04023 (04039 04055 P40/1 |......

00024 00040 00056 © 04008 04024 04040 {04056 04072 |.....
(S] 00025 00041 [00057 © 8 04009 04025 04041 {04057 04073 |.....
9 00026 00042 00058 © 9 04010 04026 (04042 04058 04074 |......
10 00027 00043 00059 © 10 04011 04027 (04043 04059 04075 |.....
11 00028 00044 00060 © 11 04012 04028 (04044 04060 04076 |.....
12 00029 00045 00061 © 12 04013 04029 (04045 04061 04077 |.....
13 00030 00046 00062 © 13 04014 04030 (04046 04062 04078 |.....
14 00031 0004/ (00063 © 14 04015 04031 (04047 04063 04079 |.....
15 00032 00048 [00064 © 15 04016 (04032 04048 04064 04080 |.....

Only supports 2 channels DI as Pulse input function each D
BAS-3050: 8DI/8DO, BAS-3051: 16DI

C

b. DI as Pulse input function

BAS-3000 DI Module as local extension[™™ BAS-3000 DI Module as remote extension
Ch. SW=1 SW=2 SW=3 "7 Ch. SW=1 SW=2 [W=3 [SW=4 [SW=5
0 46833 46865 46897 °0 KAI5001 |A15033 {15065 Y1509/ AI5129
i 46835 46867 46899 ° 1 15003 [|15035 @1I5067 @A15099 {15131
2 46837 46869 46901 T2 415005 WYI15037 W@I15069 WKI5101 415133
K] 46839 46871 A6903 ° B KAI5007 415039 |150/1 ¥I15103 AI5135
4 46841 46873 46905 ° @ 415009 {15041 4150/3 BA15105 @15137
5 46843 46875 46907 T b 15011 WY15043 WI50/5 WKI510/7 415139
§] 46845 A6877 A6909 o KAIS013 415045 {15077 @UI15109 AI15141
46847 46879 46911 ° 415015 |15047 415079 415111 HAI5143
(<] 46849 46881 46913 °* 18 15017 415049 WI5081 WKI5113 415145
9 46851 46883 46915 °P KAI5019 |I15051 |15083 415115 WAI15147
10 46853 46885 4691/ ° 10 415021 [15053 |15085 @15117 @15149
11 16855 46887 46919 T 11 415023 {15055 WI5087 WKI5I19 415151
12 |@6857 46889 46921 ° 12 KA15025 |A15057 415089 415121 AI15153
13 46859 46891 46923 13 15027 [A15059 K|I5091 KA15123 WI15155
14 146861 46893 46925 "7 14 1415029 W4I15061 WI5093 KI15125 415157
15 16863 46895 46927 ° 15 KAI5031 [A15063 {15095 415127 AI15159

Only supports 2 channels DI as Pulse input function each DDC
BAS-3050: 8DI/8DO, BAS-3051: 16Dl
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c. DO

BAS-3000 DO Module as local ext.

T

BAS-3000 DO Module as remote extension

Channel SW=1 [SW=Z2 [SW=3 [7 Ch. BW=1 [SW=2 SW=3 [SW=4 [SW=5 |.....
0 00417 00433 (00449 [ 0 04801 (04817 04833 (04849 (04865 |.....
i 00418 00434 00450 ° 1 04802 (04818 04834 [04850 [04866 |.....
2 00419 00435 0451 [~ 2 04803 04819 04835 (04851 (04867 |.....
K] 00420 00436 (00452 [ 3 04804 04820 04836 (04852 (04868 |......
4 00421 00437 00453 ° 4 04805 (04821 (04837 04853 (04869 |......
5 00422 00438 00454 |~ 5 04806 (04822 04838 (04854 04870 |.....
§] 00423 00439 00455 [ 6 04807 04823 04839 (04855 04871 |.....

00424 100440 00456 ° 04808 [04824 04840 [04856 04872 |......
(<] 00425 00441 0457 |~ 8 04809 104825 04841 (04857 04873 |.....
9 00426 00442 00458 [ 9 04810 (04826 04842 (04858 04874 |.....
10 00427 100443 00459 ° 10 04811 04827 04843 (04859 04875 |.....
11 00428 00444 00460 [~ 11 04812 04828 04844 (04860 (04876 |.....
12 00429 00445 00461 ° 12 04813 04829 04845 (04861 04877 |.....
13 00430 00446 (00462 ° 13 04814 04830 04846 [04862Z2 04878 |.....
14 00431 00447 00463 [~ 14 04815 (04831 04847 (04863 (04879 |.....
15 00432 00448 (00464 ° 15 04816 (04832 04848 (04864 (04880 |......

Only supports 2 channels DO as PWM function each DDC
BAS-3050: 8DI/8DO, BAS-3024: 4U1/4ADO/4A0, BAS-3060: 8 Relay, BAS-3061: 16 Relay

d. Ul
BAS-3000 Ul Module as local ext.”” BAS-3000 Ul Module as remote extension
Ch. BSW=1 [W=2 [SW=3 “ICh. BW=1 [SW=2 SW=3 [SW=4 [SW=5 |.....
0 40033 HA0065 K009/ °0 KI0001 KI10033 H{10065 HMI10097 HI0129 |.....
1 40035 40067 {40099 I W@I10003 [10035 HYI006/7 410099 WKI0131 |.....
2 40037 HA0069 40101 2 W@I10005 [|10037 WI10069 KI10101 WKAI0133 |.....
3 40039 KA00/1 40103 °[3 KI10007 |410039 HY100/1 410103 HI10135 |.....
4 40041 HA00/3 {40105 4 410009 410041 WYI00/3 K4I10105 W@AI0137 |.....
5 40043 HA00/5 40107 b W@I10011 |10043 WI100/5 @10107 KAI10139 |.....
§] 40045 KA00/7 40109 °le  KI10013 |410045 HYI100/77 |10109 H10141 |.....
40047 40079 40111 ° 410015 W4I10047 4100/9 KI0I1I1I H4I0143 |.....
(S] 40049 WH0081 40113 B8 W@I1001/ |410049 WYI0081 KI10113 10145 |.....
9 40051 H40083 H40I15 °P KI10019 K4I10051 H10083 KI10115 HI10147 |.....
10 40053 }40085 HOI17 10 410021 |10053 HMI0085 K4I10117 [A10149 |.....
11 40055 |40087 HOII9 11 WI10023 |410055 WI008/7 @4I10119 10151 |.....
12 K005/ 40089 [0121 12 KI10025 K|10057 HY10089 HKI10121 HKI0I5S3 |.....
13 0059 0091 40123 113 WI100Z7 [410059 HWYI0091 K4I10123 |AI10155 |.....
14 40061 [A0093 H40125 °114 W¥10029 |10061 WI0093 KI10125 WKAI10157 |.....
15 K0063 40095 [40127 15 KI10031 410063 HI10095 410127 HI0159 |.....

BAS-3018: 8UI,BAS-3024:4U1/4DO/4AA0
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e. AO

BAS-3000 AO Module as local ext]”” BAS-3000 AO Module as remote extension

SW=1 [SW=Z [SW=3 i JSW=1 SW=Z2 [SW=3 [EW=4 [SW=5 [.....

40433 KA0465 {40497 i 411001 411033 AI1065 K{I11097 Q11129 |.....

40435 KA0467 {40499 i 411003 411035 41106/ H|I11099 KAITI31 |.....

40437 A0469 {40501 i 411005 411037 AI1069 K4I1101 411133 |.....

40439 40471 {40503 i 411007 411039 AI10/1 KMI11103 MII135 |.....

40441 A04/3 40505 i 411009 411041 A110/3 W|I11105 KAI11I37 |.....

40443 40475 {40507 i 411011 411043 WAI10/5 H4I1107 BIII39 |....

40445 WA0477 140509 i 411013 411045 AI10//7 W@I11109 WI1141 |.....

40447 A04/9 H4O511 i 411015 411047 AI110/9 W@I1111 |AI11143 |.....

40449 40481 {0513 i 411017 411049 AI1081 K4I1113 MI1145 |.....

T Noi o NONH I
2|
TN o NONH O
=i

40451 40483 |0515 i 411019 411051 WAI1083 W{I1115 WI11147 |.....

10 0453 KH0485 |0O517 ’° 10 411021 WI11053 ¥11085 {11117 KAI1149 |......

11 40455 $40487 {40519 " 11 411023 WI1055 411087 |AI1I119 KIII51 |......

12 140457 KA0489 {0521 * 12 11025 WI11057 411089 |I11121 KII1I53 |......

13 40459 KH0491 |0523 ’° 13 A11027 BAI11059 411091 {11123 KI11I55 |......

14 140461 W40493 {0525 "7 14 411029 WAI1061 411093 K|I11125 WII1I57 |......

15 140463 WH0495 {0527 7 15 AI11031 AI11063 M4I11095 {11127 WAIIIS9 |.....

BAS-3024: 4U1/4ADO/4AO
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