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INTRODUCTION TO LB2 1/O SERIES

The Brodersen LB2 I/O modules can be used with RTU32N
& RTU32M Series products. The modules are in two parts -
the bottom part contains the backplane bus and top part
contains the I/O board and logic. All LB2 modules can be hot
swapped.

The LB2 modules are equipped with a 200 MHz processor to
process 1/0, perform filtering, SOE, debounce, module clock
and general module logic. Diagnostic variables are available
for all LB2 modules. See the module datasheets for full info.
Firmware updates are handled from Brodersen Worksuite.

Use only genuine Brodersen bus cables for connection to
Brodersen RTUs and for extension of I/O module blocks. The
LB2 connection cables are a special build, to handle the
power requirements and shielding to run bus
communications. The maximum overall length of a
complete system is 5m. Each |/O module & Power supply
module is calculated as 2cm. The cables are available in
various lengths from 25cm to 200cm.

Each LB2 Bus supports up to 250 I/0 modules.

LB2 Cables
Description Part Number
100cm LB2 Cable UCC-610/1
200cm LB2 Cable UCC-610/2
25cm LB2 Cable UCC-610/25
50cm LB2 Cable UCC-610/50

Table 1

10 MODULE BACKPLANE PARTS

Description Part Number
Bus I/O module Start BB-1LS.10
BUS I/0 module, Middle BB-1L1.10
BUS I/0 module, Expansion (End) BB-1LE.10
BUS Power supply module, Start BB-1PS.10
BUS Power supply module, Middle BB-1PI.10
BUS CPU module, Start BB-1CS.10
BUS CPU module, Middle BB-1CI.10

Table 2
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LB2 Modules
Description Part Number
20D, bipolar 30-60 VDC BL-20DI.D3
20D, bipolar 10-30 VDC BL-20DI.D6
18DI, 2ClI 5kHz, bipolar 10-30 VDC BL-20CI.D6
10DI bipolar 30-60 VDC, 10DO 10-
30VDC BL-10DIO.P3
10D, bipolar 10-30 VDC, 10DO 10-
30VDC BL-10DIO.P6
8DlI, 2Cl, 5kHz bipolar 10-30 VDC,
10D0 10-30VDC BL-10¢IO.P6
12RO BL-12DO.R1
20D0 10-30VDC BL-20D0.D6
8Al 16 bit user configurable BL-08AI.D
2A0 16 bit user configurable BL-02A0.D
Power supply 10-30 VDC Input,
12VDC 1.2A BUS output BP-51.105
CPU Module BC-32M.A

Table 3

Brodersen A/S, Islevdalvej 187, DK-2610 Roedovre, Denmark , Tel: +45 45 35 26 27, Fax: +45 45 35 26 29, Email: sales@brodersen.com
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DESIGNING A SYSTEM WITH LB2 1/0 MODULES
In the following example, a single 1/O module with a mix of
10 Digital Inputs and 10 Digital Outputs is selected.

RTU32N system with one 1/0 module.

For a single module system, a Bus Start module BB-1LS.10
and a UCC cable is also needed. The BB-1LS.10 has a RJ-45
connector to allow a connection to the RTU32N or to other

blocks of I/0 modules.

Part numbers used in this example:

1 x 1/0 module
1 X Bus I/O module Start
1 x 25cm LB2 Cable

BL-10DIO.D6 (10DI+10DO)
BB-1LS.10
UCC-610/2

Figure 1

RTU32N system with multiple I/O modules - example 1.
When a multiple 1/O configuration is engineered, the
power consumption must also be considered. See the
datasheet for the RTU or the power supply module to
calculate how many I/O modules can be connected before
extra power supply modules BB-1P1.10 or BB-1PS.10 are

needed.

Additional I/O modules can be inserted in between the
start and end module to further expand the I/0.

Part numbers used in this example:

9 x I/0 module
1 X Bus I/O module Start
7 x Bus I/0 module Middle

various I/O modules
BB-1LS.10
BB1LI.10

1 X Bus I/O module Expansion BB-1LE.10

1 x 25cm LB2 Cable

% BRODERSEN
RTU32 5 =

UCC-610/25

Figure 2
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RTU32N System with multiple I/O modules - example 2.
When a multiple 1/0 configuration is engineered, the
power consumption must also be considered. See the
datasheet for the RTU or the power supply module to
calculate how many I/O modules can be connected before
extra power supply modules BB-1P1.10 or BB-1PS.10 is
needed.

Part numbers used in this example:
17 x I/O module various /O modules

2 X Bus I/O module Start BB-1LS.10
13 x Bus I/0 module Middle BB1LI.10

2 X Bus I/O module Expansion BB-1LE.10

1 x 25cm LB2 Cable UCC-610/25
1 x 100cm LB2 Cable UCC-610/1

% BRODERSEN

RTU2 s =

Figure 3

RTU32M System with CPU & 1/0 modules.

For a backplane CPU system, the CPU and power supply
module/s are always to the left of the I/O modules (power
supplies can be used as a redundant pair if required).

Part numbers used in this example:

1 x CPU module BC-32M.A
2 x Power supply module BP-51.105
7 x1/0 module BL-10DI0.D6 (10DI+10DO)
1 X Bus CPU module Start BB-1CS.10
2 X Bus PS module Middle BB-1PS.10
7 X Bus I/0 module Middle BB-1LS.10

Figure 4

Extra I/O modules can be added as per examples above.

+45 45 35 26 27, Fax: +45 45 35 26 29, Email: sales@brodersen.com



&

User Manual for Brodersen LB2 Series Modules

ASSEMBLE BUS I/O MODULES
Backplane modules are assembled by gently pressing them
together with hands, no tools needed.

"
:
g
2
g
:

“CLICK”
Figure 5

SEPARATE BACKPLANE MODULES

If two backplane modules need to be separated, use a
flathead screwdriver. Push it in between the backplane
modules and rotate it gently to allow the modules to be
pulled apart.

Figure 6
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INSERTING A MODULE INTO BACKPLANE BUS REMOVING A MODULE FROM A BACKPLANE

MODULE MODULE
Gently slide the module into the backplane part.

************Attention************

Note: Power supply modules have a different backplane

connector location to ensure I/0 modules and CPU Ta ke Out MOdU |e
modules cannot be inserted by mistake into a power
supply backplane module. % 1) Push down + pu Il out.
BUS Power supply module, Start. BB-1PS.10
BUS Power supply module, Internal. BB-1PI1.10
Table 4
Figure 8
1/0 Module
Backplane & 1/0 module side view
d & Backplane bus connector located in the circle marked with
D.

94.5
@
i e —

115.5
1115

Backplane part

Figure 7

]

Figure 9

Backplane & 1/0 module top view

| I

24

28
25.8

—
Figure 10
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BACKPLANE BUS MODULES

Backplane Start Bus Module:

The Backplane Start base module has a RJ45 connector for
connecting /0 modules to a RTU32N (not required with the
backplane style CPU).

Backplane Expand or End module

The Expand base module is also the End module. The
Expand module has a RJ45 connector for Backplane bus
expansion. It can be used for expansion to the next 1/0 block
that is local/nearby, or for future expansion. The maximum
overall system bus length is 5 meters.

N
=
i ]
= ,
14
14.6
Figure 4

Part numbers for backplane bus start/end modules

Backplane Power Supply Bus Module
The backplane power supply bus module can only be used
with power supply modules BB-1PI.10 and BB-1PS.10.

The connector on the backplane power supply bus module
is located in a different position to ensure I/O cards cannot
be inserted by mistake. The power supply can be redundant
like all the rest of the modules (load is shared across the two
power supplies).

-y

|
=

Figure 6

Part number for backplane bus power supply module.

BUS 1/0 module Start BB-1LS.10

BUS Power Supply module, Start BB-1PS.10

BUS 1/0 module, Expansion (End) BB-1LE.10

BUS Power Supply module, Middle BB-1PL.10

Backplane middle with I/0 module

-y

]
-

— |

Figure 5

Part number for backplane bus module middle (no RJ45)

| BUS 1/0 module, Internal ( middle )

| BB-1L1.10 |

> Document no. 40430 101 LB2 User Manual-PKedits.docx




>

User Manual for Brodersen LB2 Series Modules

MODULE CONFIGURATOR
All modules are configured in the Brodersen Worksuite. It Inserting a module in Brodersen Worksuite )
is recommended to see our video about how to configure To open the /0 configurator press the ICON in the top

and insert LB2 modules. It can be found on our webpage or | menu bar “open 1/0s” "

by pressing this link: VIDEO
Modules can be inserted in several ways.

Module configurator Toolbar e Leftclickin the I/O module window and select
Figure 7 shows the 1/O configurator toolbar with icon “Upload Configuration” This will upload modules
explanations. connected to the online RTU.
e Leftclick in the I/0 module window and select

i Insert new module ADD Module

i Remove module e Dragand drop from module list in the right side of
1 Move module Left 1/0 module window

#Move module right e An existing module can be copied using Windows
B Upload Configuration copy paste commands “Ctrl+C” & “Ctrl + V",

<= Insert Variable
Move Down
HMove Up
B+ Sort Symbols
¥ |terate property
£ Set Variables in Module
25 Set Status Variable
[il Set all offsets
E3 Remove all Variables in module

(2| Declare Variables in database

Disable Configuration

Import Variables e e
K Export Variables

Fi 8
Figure 7 ‘gure

Move a module in Brodersen Worksuite

e Modules can be moved left or right by placing the
mouse cursor on the module, then press and hold
the left mouse button and drag the module to the
desired position.

e Modules can be moved left or right by placing the
mouse cursor on the module, then press the right
mouse button and select “Move Right” or “Move
Left”.

Remove a module in Brodersen Worksuite

e Modules can Removed/Deleted by placing the
mouse cursor on the module, then press the right
mouse button and select “Remove Module”.

e  Modules can Removed/Deleted by placing the
mouse cursor on the module and then pressing
Delete on the keyboard.

> Document no. 40430 101 LB2 User Manual-PKedits.docx
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Add variables to a module in Brodersen Worksuite

In the left pane of the I/0O module window, the Icon E-1
“Set Variables In Module” opens the variables editor.
Remember to check ‘Declare variables in database’ if
variables are to be used later as Global Variables.

Use the Drop Down list to select a suitable syntax, or make
your own.

Bl Set Variables X
Declare variables in databaze
[ 5et offzets
Marne: o
Fesult Wark
me FSLOT)_SOFFSET] Var
Hoduleg [$[SLOT) Marks
Ak
o temnp
Modulee o 1_moduled
2_module
3 modulei
4 module _

Figure 9

For example, if the syntax $(SLOT)_S(OFFSET)_VARis
selected, the variables will be as shown below for an 8
channel analogue input module.

MName | Value Syrnbal | Twpe | Channel |
Art-Mo BL-0841.0 Slot2_0 War  InputWORD 1]
Description 8 Analogue Inputs [16 bit] Slot2_1_War  InputwORD 1

Slot2_2 War  InputWORD 2

Slot2_3 War  InputWORD 3

Slot2_4_War  InputWORD 4

Slot2 5 War  InputWORD 5

Slot2_B War  InputWORD B

Slot2_ 7 War  InputWORD 7

Figure 10

The way the syntaxes are used allows flexibility to engineer
your own variable names. Eg. the syntax could be:

Module_Nr_$(SLOT)_Analogue_In_S(OFFSET)

This creates eight variables named;
‘Module_Nr_2_Analogue_In_1’
‘Module_Nr_2_Analogue_In_2’
‘Module_Nr_2_Analogue_In_3’
‘Module_Nr_2_Analogue_In_4’
‘Module_Nr_2_Analogue_In_5’
‘Module_Nr_2_Analogue_In_6’
‘Module_Nr_2_ Analogue_In_7’
‘Module_Nr_2_Analogue_In_8’

> Document no. 40430 101 LB2 User Manual-PKedits.docx
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Rename auto generated variables

In cases where variable names can’t be easily generated
through a syntax, they can be created/edited manually by
placing the mouse cursor on the variable and using
DoubleClick to access the editor, as shown below.

‘TBmp_MOtDI_221 |§E bS
-y SlotE_4 War ~
-y SlotE_5 War
-y SlotB_E War
-y SlotB_7 War
-y SlotB_B War
-y SlotB_3 War
-y Test_1

™

To 44

£ >

Wariables: [all] w

[ Local variables only
[ Hide FB instances

Figure 11

The user can then change the name of the variable or
create a new variable, as shown below.

Temp_Motor_221 x

This symbol does not exist. Do you want to

@ Fienams the vaiable; Modile_ N2 Aralougein &
O Declare & new varistle

Type:
Where:

BOOL
GLOBAL ~

Description: [

es No Cancel

Figure 12

Configure Modules

This is a general document for all modules. As there will
be new features on modules, use the datasheet of the
module to see what specific features are. In this example a
combination DI/DO module and an Al module are shown.

Figure 13

DoubleClick on a module in the 1/O configurator to access
the module 1/0 editor.

+45 45 35 26 27, Fax: +45 45 35 26 29, Email: sales@brodersen.com
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Configure Combination DI/DO module example

BL18O.DT x

Dgralnguts configuraton
a

Irwerted: a a O o m} m} [m} O O a
Counter: o o o o s o o o m} o
Debounes (mS): |0 T [ : Q = [ H o N o T o T a N o : 0
te confguraton

Fauit mode: low ~| Low ~ Low Low Low Low

7

iy
[Todie not presant in confgurason o | con

Figure 14

In this example a Combination DI/DO module with 10 DI
and 6 DO has been selected.

Configuration Fields - Inputs and Outputs:

o Inverted: Select if input is to be inverted.

o Counter: Select if input is a counter. Note: If an input
is receiving a 5 Khz pulse/count, but not defined as a
counter, the /0 bus will be spammed with 5000
pulses/sec!

o Debounce: Debounce in milliseconds, determines how
long time the I/O must be high or low before it is
detected as state change.

o Fault Mode Fault mode is when the module loses
contact with the CPU. It is necessary to select for all
channels.

o Keep (I/0 module will keep last state)
o Low (Output will be forced Low)
o High (Output will be forced High)

Configure Al module example

BL-0BALD x

Anlogue Inputs configuration
[ 1 2 3 4 5 5 7

0wy +] [o-wv 510y o-wv v [ewv v focwv v femw

gt | (g uhtik  ~| i v [ughtmR v [ugem

Range 0-10v
Fiter: Light .
Delta Change: 100 100 100 100 10 100 100

Scaie M, 000 0.00 0.00 000 .00 0.00 000

Seale Max.: 85535.00 65535.00 &5535.00 6553500 6553500 £5535.00 6553500

[ Mside st present m comfsrtion

T [ ol
Figure 15

In the above example an eight channel Al module has been
selected.

Configuration Fields - Inputs and Outputs:
o Range: Select input type for each channel in dropdown
menu.
o Filter: select filter type
for each channel in
dropdown menu.

light IR, ~

Digabled

g
Medium IIR
Strong IIR

o Delta change: See Al module datasheet
Scale Min: See Al module datasheet
o Scale Max: See Al module datasheet

O
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Export/Import Module variables.

Export:

Select the I/O module of interest and then select the
Export Variables icon in the toolbar on the left to create a
CSV export file that can be edited in EXCEL.

The file includes Scale min, Scale Max, Variable name etc.

A B C D E F G H

1 |NAME TYPE OFFSET  SCALEMIN SCALEMAX HWMIN HWMAX &F

2 |4_modulel 1X 0 0.0 65535.0 0 65535 -1
3 |4_module2 1X 10.0 65535.0 0 65535 -1
4 |4_module3 1X 20.0 65535.0 0 65535 -1
5 |4_moduled 1X 3 0.0 65535.0 0 65535 -1
6 |4_modules X 4 0.0 65535.0 0 65535 -1
7 |4_modules X 5 0.0 65535.0 0 65535 -1
& |4_module7 X 6 0.0 65535.0 0 65535 -1
9 |4_modules X 7 0.0 65535.0 0 65535 -1
10 d_muduleﬂ X 8 0.0 65535.0 0 65535 -1
1 d_mudulelD X S 0.0 65535.0 0 65535 -1
12 d_mudulell ax 0 0.0 65535.0 0 65535 -1
13 d_mudulelz ax 10.0 65535.0 0 65535 -1
14 |4_module13 ax 200 63535.0 0 63335 -1
15 |4_modulel4 ax 300 65535.0 0 65535 -1
16 |4_modulels ax 4 0.0 65535.0 0 65535 -1
17 |4_modulels ax 500 65535.0 0 65535 -1

Figure 16

Import:

Select the Import Variables icon in the toolbar on the left
to read in updates from a CSV file.

Firmware update I/0 modules

Firmware update of LB2 modules is done through the
Firmware update utility in the Brodersen WorkSuite. The
Firmware version is displayed in the Brodersen Worksuite.

Check www.brodersen.com for new firmware releases or
contact support at support@brodersen.com

10
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Module status LED flashing codes.

A two color (red/yellow) LED is provided on each module.
This indicates the module status with different blinking
patterns. The yellow color indicates the module mode (run,
stop). The red color indicates module errors or warnings.
Each pattern / color will operate in 2 second duty cycles.
When the red LED is inactive (off), only the 2 second yellow
duty cycle will operate (yellow is always active). When the
red LED is active, a switch between 2 seconds of yellow, and
2 seconds of red patterns will occur.

Module LED pattern

RED 1/0 module LED Codes:

Red LED

Pattern Description

Off

No warnings or errors.

On

Module LB2 communication error.

A number of LB2 communication errors has
occurred, which has caused the LB2 error
counters to reach the error level.

The module will automatically stop any
transmission on the bus, to prevent LB2 bus
corruption for other modules (nodes). The
module will still listen for NMT commands, and
a communication reset command will
reconfigure module configuration /
communication, if the error was temporary.

Blinking

NA

Flickering

Corrupted module information / calibration
data in EEPROM. Fatal error

Single Flash

Module communication error warning.

A number of LB2 communication errors has
occurred, which has caused the LB2 error
counters to reach the warning level. A number
of successful communications will
automatically reset this warning.

Double
Flash

NA

Triple Flash

NA

LED Pattern
Off LED is constantly off
On LED is constantly on
Blinking LED is flashing, 200 ms on, 200 ms off
Flickering LED is flashing, 50 ms on, 50 ms off
Single Flash | LED pattern is, 200 ms on, 1800 ms off
Double LED pattern is, 200 ms on, 200 ms off, 200 ms
Flash on, 1400 ms off
Triple Flash | LED patternis, 200 ms on 200 ms off, 200 ms on
200 ms off, 200 ms on 1000 ms off
Quadruple LED pattern is, 200 ms on 200 ms off, 200 ms on
Flash 200 ms off, 200 ms on 200 ms off, 200 ms on
600 ms off
Table 5

Yellow 1/0 module LED Codes:

Quadruple
Flash

Yellow LED | Pattern Description

Off No module power

On Module is Operational mode.

Blinking Module is in Operational Timeout, caused by

missing RTU heartbeat “timeout from CPU to
1/0 module”. Outputs will be managed
according to failsafe configuration (Last state,
forced On, forced Off)

Flickering NA

Single Flash | No valid node ID. Normal after power up.
Double Module is assigned a valid node ID, and is
Flash Stopped.

Triple Flash | NA

Quadruple Module is in firmware update mode.

Flash

Table 6
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Table 7
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Remote Management Remote Access and Wireless access
Remote Data

Products: Products: Anybus Wireless Bridge

eWON Netbiter Products: Anybus Wireless Bolt, IXXAT CANblue Il
eWON Flexy & Cosy ‘

CAN infrastructure

Products:
IXXAT CAN products

/ ) PC Interfaces
= Products:
IXXAT PC cards
IXXAT INpact

7
'

Functional safety

Products

- _
Connectivit

____solvedi

Embedded
multi-network
connectivity

Products: Anybus CompactCom

Multi-network connectivity

Products: Anybus  at  ay
Anybus Communicator

e-SO+T

Industrial Control &

Communication Systems

Todo en Redes Industriales, Buses de Campo, Comtrol de Proceso.
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