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ELECTRICAL SPECIFICATIONS

1.1 IMOTOR SPECIFICATIONS

The motors used in the diverters are small and robust motors. They work on 24 voltage, they
have a nominal output of 50W and the nominal current is 2.5A. The starting current can be
around 3A.

1.2 CONTROLLER CONNECTION
The controllers used in the diverters are advanced intelligence, high end networked motor
drive controllers.

e te) © .
- L
- ~ \;. —
- & T
MDR (motor) Connection M8 4 pin Female
Sensor Connection M8 4 pin Male
Power Terminals 24VDC Power Terminals with separate connections for Logic
and Motors
Power requirement 18V-30V — 120 mA Logic — 6A MDR (with 2 MDR connected)
Power conductors 0,2 —2,5mm? (28 - 12AWG)
Network Link Link Left and Link Right — RJ-45 style Ethernet network
connection between modules including LED Indicators

13 CONNECTION DIAGRAM
[ T T R T
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1.4 BUS SPECIFICATION
Baud Rate 10 Mbps / 100 Mbps
Network Protocole PROFINET, Ethernet I/P, Modbus/TCP, EtherCAT**
PLC type All major PLC manufacturers (Siemens, Beckhoff, Allen
Bradley, ...)

** specify bus protocol when ordering module
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CONTROLLER INFORMATION

2.1 CONTROLLER INFORMATION
The SLD / DLD modules come standard with Conveylinx-Ai2 controllers. They support the
following protocols: PROFINET, Ethernet I/P, Modbus / TCP. On request, you can also
choose the Motionlinx-Ai controller when ordering, which works on the Ethercat bus
protocol.

In the following document, a basic principle will be explained which variable is required for
your chosen controller type. However, the method of control can be chosen entirely
according to the programmer's wishes and can be expanded with additional functions
depending on the need.

For the full set of variable and possibilities you can read the manuals of the specific
controller at https://www.pulseroller.com/downloads/ Here you can also find specific
documents on how to connect to specific PLC brands.

General developers guide:
https://www.pulseroller.com/webroot/files/EU/Control%20Literature%20&%20Drawings/
ConveyLinx%20Ai/Users%20Manual%20and%20Specifications/Developers%20Guide.pdf

Conveylinx-Ai2 controller:
https://www.pulseroller.com/webroot/files/EU/Control%20Literature%208&%20Drawings/
ConveyLinx%20Ai/Users%20Manual%20and%20Specifications/Users%20Guide.pdf

Motionlinx-Ai controller:
https://www.pulseroller.com/webroot/files/EU/Control%20Literature%20&%20Drawings/
MotionLinx%20Ai/Users%20Manual%20and%20Specifications/User%20Guide.pdf

For some PLC brands you also need optional files. ESI, GSDML, ... files. These can be found
per controller in the software and firmware download section.

Profinet GSDML file:
https://www.pulseroller.com/webroot/files/EU/Software%208&%20Firmware%20Downloa
ds/PLC%20-%20UDT%20&%20Data%20Sheets/PLC%20-
%20GSDML%20Profinet%20Files/ConveyLinx%20Ai2/GSDML.zip

Ethercat ESI file:
https://www.pulseroller.com/webroot/files/EU/Software%20&%20Firmware%20Downloa
ds/PLC%20-%20UDT%20&%20Data%20Sheets/PLC-
%20EtherCat%20ESI%20Files/MotionLinx%20Ai/ESI.zip

Il Always check on the website for the latest version !!



https://www.pulseroller.com/downloads/
https://www.pulseroller.com/webroot/files/EU/Control%20Literature%20&%20Drawings/ConveyLinx%20Ai/Users%20Manual%20and%20Specifications/Developers%20Guide.pdf
https://www.pulseroller.com/webroot/files/EU/Control%20Literature%20&%20Drawings/ConveyLinx%20Ai/Users%20Manual%20and%20Specifications/Developers%20Guide.pdf
https://www.pulseroller.com/webroot/files/EU/Control%20Literature%20&%20Drawings/ConveyLinx%20Ai/Users%20Manual%20and%20Specifications/Users%20Guide.pdf
https://www.pulseroller.com/webroot/files/EU/Control%20Literature%20&%20Drawings/ConveyLinx%20Ai/Users%20Manual%20and%20Specifications/Users%20Guide.pdf
https://www.pulseroller.com/webroot/files/EU/Control%20Literature%20&%20Drawings/MotionLinx%20Ai/Users%20Manual%20and%20Specifications/User%20Guide.pdf
https://www.pulseroller.com/webroot/files/EU/Control%20Literature%20&%20Drawings/MotionLinx%20Ai/Users%20Manual%20and%20Specifications/User%20Guide.pdf
https://www.pulseroller.com/webroot/files/EU/Software%20&%20Firmware%20Downloads/PLC%20-%20UDT%20&%20Data%20Sheets/PLC%20-%20GSDML%20Profinet%20Files/ConveyLinx%20Ai2/GSDML.zip
https://www.pulseroller.com/webroot/files/EU/Software%20&%20Firmware%20Downloads/PLC%20-%20UDT%20&%20Data%20Sheets/PLC%20-%20GSDML%20Profinet%20Files/ConveyLinx%20Ai2/GSDML.zip
https://www.pulseroller.com/webroot/files/EU/Software%20&%20Firmware%20Downloads/PLC%20-%20UDT%20&%20Data%20Sheets/PLC%20-%20GSDML%20Profinet%20Files/ConveyLinx%20Ai2/GSDML.zip
https://www.pulseroller.com/webroot/files/EU/Software%20&%20Firmware%20Downloads/PLC%20-%20UDT%20&%20Data%20Sheets/PLC-%20EtherCat%20ESI%20Files/MotionLinx%20Ai/ESI.zip
https://www.pulseroller.com/webroot/files/EU/Software%20&%20Firmware%20Downloads/PLC%20-%20UDT%20&%20Data%20Sheets/PLC-%20EtherCat%20ESI%20Files/MotionLinx%20Ai/ESI.zip
https://www.pulseroller.com/webroot/files/EU/Software%20&%20Firmware%20Downloads/PLC%20-%20UDT%20&%20Data%20Sheets/PLC-%20EtherCat%20ESI%20Files/MotionLinx%20Ai/ESI.zip
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2.2 CONTROLLER USAGE
An SLD or DLD module comes standard with one controller per row. A controller thus
operates a row for turning as well as for the transport rollers.
From the factory, all sorting movements are connected on the left and the transport
rollers on the right. The links that must be made in the software therefore relate to the left
and right side of the controller.

LEFT PGD CONTROL RIGHT PGD CONTROL

We recommend setting the Conveylinx-Ai2 controller in Full PLC mode via the EasyRoll
program. This gives you the advantage that the controller works completely as an 10-
module and full control can be done by the PLC. The setting for this mode can also be
found in the developer manual of the manufacturer.

The Motionlinx-Ai controller is a standard 10-module without internal logic and should
therefore not be set. Here, the settings are made exclusively at PLC level.

2.3 Disk MoToR CONTROL (LEFT PGD)
The left side of the controller is used to control the rotation of the sorter module. An
homing sensor is also provided here to detect the zero point. It is recommended to
perform the rotational movement with standard commands as well as the extended servo
commands for positioning the discs.
The PGD-motor for the rotary movement is standard delivery of the type with gear ratio
15. This means that a full 360° rotation of the motor (30 * 15) gives 450 pulses / 360°.

The formula below can be used to calculate the angle for the number of pulses that the
motor has to move for a desired angle. The mechanical ratio of the gears is 1:2.

Formula: Pulses = ( desired angle * 30 * gear ratio * 2) / 360
Example for 45°: Pulses = (45 *30* 15 *2) /360 =112.50

Since the value to be set is an INT, the result should be rounded to a integer value.
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For the controls the following output parameters are used:

OUTPUTS ESD (Ethercat) Offset (Profinet) Min Max

Left Motor SpeedLeft BYTE 20(HI)/21(LO) | 380 3870

Speed Reference

Left Motor Accelleft BYTE 24(HI)/25(LO) | 10 10000

Acceleration Ramp

Left Motor DecelLeft BYTE 26(HI1)/27(LO) | 10 10000

Deceleration Ramp

Left Motor BrakeModeleft | BYTE 10(HI)/11(LO) | 3 (See 3 (See

Brake Method guide for | guide for
detail) detail)

Left Motor MDRCtrlLeft BYTE 8(HI)/9(LO) (See (See

Run / Reverse guide for | guide for
detail) detail)

Clear Motor Error ClearMotorError | BYTE 32(HI1)/33(LO) | (See (See
guide for | guide for
detail) detail)

Left Motor Servo ServoCtrl BYTE 48(HI1)/49(LO) | (See (See

Command Word guide for | guide for
detail) detail)

Left Motor Servo Servoleft BYTE 46(HI1)/47(LO) | (See (See

Command Distance guide for | guide for
detail) detail)

For the controls the following input parameters are used:

INPUTS ESD (Ethercat) Byte (Profinet) Min Max
Sensor Port Inputs | AllSensors BYTE 2(HI)/3(LO) BIT 00 (See
guide for
detail)
Left Motor Servo ServoStatel BYTE 42(HI)/43(LO) | (See (See
Status guide for | guide for
detail) detail)
Left Motor Status | DiagnosticLeft BYTE 14(HI)/15(LO) | (See (See
guide for | guide for
detail) detail)

Value of speed, voltages, temperatures, etc. as a feedback from the controller can be
added in the code. All these values can be found under the chapter "PLC I/O MODE
ASSEMBLY INPUTS" of the developers guide. The integrator is free to choose to use these
values.
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2.4 ROLLER MOTOR CONTROL (RIGHT PGD)
The right side of the controller is used to control the blue transport rollers. There are only
a few parameters used to be controlled. As standard it is equipped with a PGD motor type
gear ratio 11. This motor has a minimum of 52 RPM and a maximum of 528.9 RPM. Some
projects with diverters could be delivered with another gear ratio.

The wheel diameter of the transport rollers is 58 mm. The speed settings in the controllers
should be multiplied by 10 to use in the controls. The actual speed on the rollers can be

calculated with the following formula.

The minimum speed (RPM x 10) = 520 pulse which results in 0.15 m/s on the blue wheels
The maximum speed (RPM x 10) = 5289 pulse which results in 1.55 m/s on the blue wheels

Formula: v={(pi*0.058 * RPM )/ 60
Example (maximum speed): v=(3.14 *0.058 *528.9) /60 =1.606 m/s

We calculate with a mechanical loss of max 5% so that the aforementioned value is lower
than the calculated value.

For the controls the following output parameters are used:

OUTPUTS ESD (Ethercat) Byte (Profinet) Min Max
Right Motor SpeedRight BYTE 22(HI)/23(LO) | 520 5289
Speed Reference
Right Motor AccelRight BYTE 28(HI1)/29(LO) | (See (See
Acceleration Ramp guide for | guide for
detail) detail)
Right Motor DecelRight BYTE 30(HI)/31(LO) | (See (See
Deceleration Ramp guide for | guide for
detail) detail)
Right Motor BrakeModeRight | BYTE 16(HI)/17(LO) | 1 (See 1 (See
Brake Method guide for | guide for
detail) detail)
Right Motor MDRCtrIRight BYTE 14(HI)/15(LO) | (See (See
Run / Reverse guide for | guide for
detail) detail)
Clear Motor Error ClearMotorError | BYTE 32(HI1)/33(LO) | (See (See
guide for | guide for
detail) detail)

Value of speed, voltages, temperatures, etc. as a feedback from the controller can be
added in the code. All these values can be found under the chapter "PLC I/O MODE
ASSEMBLY INPUTS" of the developers guide. The integrator is free to choose to use these
values.
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2.5 HOMING SEQUENCE DIsKS

For the correct functioning of the disks it is mandatory for the system to know in which
position the disk is. The disks can be turned manually when there’s no power on the
controller.

The controller doesn’t register this movement so it is mandatory to do a homing sequence
for the disk to correct its position. In the flowchart shown below the homing sequence of the
disks is described. This is the homing sequence which is implemented in the example
function block.

Due to the play in the gear box and the mechanical movements, the discs could not be
aligned perfectly to the desired 0° position. The angle can be adjusted by setting a small
offset in degrees to the homing sequence. This will be showed in the example below and it is
written in the function blocks as well.

The homing sequence should be executed multiple times during operation to be sure that
the discs are aligned properly during the sortation. Ignoring the homing sequence during the
operation hours is on the customers on responsibility and could affect the succession of the
amount of sortation. Flowsort recommends to execute the homing sequence after the
following interval:

Low speed High speed

(0-0.75m/s) (0.75 - 1.55m/s)
Mostly light products 100 sortation 85 sortation
(0 - 10kg) movements movements
Mostly heavy products 75 sortation 50 sortation
(10 — 25kg) movements movements

-10 -



flowsort Integration Manual SLD/DLD 24V

MOOULER SORTING SYSTEMS

Flowchart of the homing sequence:

POSITIVE_EDGE(Home_Trigger)

HomeRunning =1
0 HomeExecutedCorrecly =0
Initialise ServoCommandLeft.GotoPosition =0
ServoCommandLeft.ResetPosition =0
v
1
Turn Disk Low MDRCommandLeft.Run =1
MDRCommandLeft.Direction =0
Speed
NEGATIVE_EDGE(Home_Sensor)
2
S?t' UM MDRCommandLeft.Run =0
position as zero ServoCommandLeft.ResetPosition =1
position
MDRDistanceleft >= -1 &
MDRDistanceLeft <=1
3 ServoCommandLeft.GotoPosition =0
Wait for Return to ServoCommandLeft.ResetPosition =0
Position TON.WaitforReturn.IN =1
TON.WaitforReturn.Excecuted (t = 1 second)
4 ServoCommandDistanceLeft := iHomePositionOffset
Go To Home ServoCommandLeft.GotoPosition =1
Position ServoCommandLeft.ResetPosition =0
ServoStatusLeft.CommandExecuted
5
Set current ServoCommandLeft.GotoPosition =0
position as zero ServoCommandLeft.ResetPosition =1
position
MDRDistanceLeft >=-1 &
MDRDistanceLeft <=1
6 ServoCommandLeft.GotoPosition =0
Homing Complete ServoCommandLeft.ResetPosition =0
HomeRunning =0
50 HomeExecutedCorrecly =1
Release Disk MDRCommandLeft.Run =0
for Positioning ServoCommandLeft.GotoPosition =
ServoCommandLeft.ResetPosition =0

-11 -
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EXAMPLE FUNCTION BLOCK

3.1 GENERAL INFORMATION
The Flowsort function block can used to control the SLD/DLD 24V diverters. In the following
PLC programming packages, the Flowsort function block is available.

e Siemens TIA V15.1 or higher with the ConveylLogix-Ai2 Controller

e Siemens Simatic Manager STEP 7 V5.6 + SP2 AND SIMATIC-SCL Professional 2017
V5.6 with the ConveyLogix-Ai2 Controller

e Allen Bradley Studio 5000 V32 or higher with the ConveyLogix-Ai2 Controller

e Beckhoff TC v3.1.4024.0 or higher with the Motionlinx-Ai Controller or with the
Conveylogix-Ai2 Controller

e Omron Sysmac Studio 1.40.0 or higher with the ConveyLogix-Al2 Controller

This document is designed to show how it is possible to control the diverter by different
systems. The function block can be used in a multi-instance structures.
It is also possible to use the controller on other brands PLC’s. When structured text
programming language is available in the programming package, the code from the example
function block can be copied and used to the project. However it is mandatory for the PLC to
have one of the following network protocol available on the controller:

- ProfiNET - Modbus/TCP

- Ethernet|/P - EtherCAT

3.2 GENERAL FUNCTIONING

The function block is an example of the basic usage of the diverter. With the function block it
is possible to send the diverter to 3 custom positions. Also a homing functionality is
implemented to show how to make a reference travel to make sure the disks always start at
the correct middle position.

The calculations to the desired angle from degrees to pulses are also implemented in the

example function block. The functionality of the function block will be explained by the
inputs and outputs of the function block.

-12 -




flowsort Integration Manual SLD/DLD 24V
3.2.1 INPUT VARIABLES
Input Datatype |Description Additional Information
bEnable Bool Enable the module roller MDR start  [Enable signal to enable the module
rolling and disc function Enable
bHoming_Trigger Bool The Homing cycle is activated by a Only rising edge of signal is evaluated
positive edge at this input
bSortPos_Execute Bool Execute go to selected position Only rising edge of signal is evaluated, Disks should be homed first!
bRoller_Execute Bool Start Rollers Start Rollers
iGearRatio_Disk Int Gear ratio of the PGD Motor pulse Standard modules are supplied with engine type 15. Only adjust if
rotation disk another motor type is being installed.
iMechanicRatio_Disk |Int Mechanical ratio of the of the system |Mechanical gear ratio. Is fixed by the manufacturer. (1:2)
rotation disk
iGearRatio_Roller Int Gear ratio of the PGD Motor Pulse Standard modules are supplied with engine type 11. Only adjust if
Roller another motor type is being installed.
iMechanicRatio_Roller |Int Mechanical ratio of the system roller [Mechanical gear ratio. Is fixed by the manufacturer. (1:1)
iRotationSpeed Int Rotational speed sort discs 0- 100% |[Calculated value in relation to the installed MDR type. Adjustable
between 0 (min. Speed, still turning) and 100% (max. Speed).
iRollerSpeed Int Rotational speed rollers 0 - 100% Calculated value in relation to the installed MDR type. Adjustable
between 0 (min. Speed, still turning) and 100% (max. Speed).
iSortPos_MID Int Sorting Position Middle Angle in degrees for the middle position of the disks
iSortPos_LEFT Int Sorting Position Left Angle in degrees for the left sorting position of the disks
iSortPos_RIGHT Int Sorting Position Right Angle in degrees for the right sorting position of the disks
iHomePositionOffset |Int Offset Home Sensor to zero position |Angle in degrees for the offset of the home position to the zero
position of the disks
iSortPos_Location Int Disc position to sort (0 = MID, 1= LEFT, [Next sort position. Value 0 = Middle position, 1 Left Position, 2 Right
2=RIGHT) Position.
3.2.1.1. Enable

The enable signal must always be enabled before any movement is possible. When the
enable is True the release is given for the motors to move. When the enable is False all
movements are stopped immediately and also the homing program will be aborted.

3.2.1.2.

3.2.1.3.

3.2.1.4.

3.2.1.5.

Homing Trigger
The Homing trigger will start the homing sequence described in chapter 2.5. The homing
sequence will only be started on the rising edge of this signal. When the Homing trigger stays
True, the homing sequence will not be started a second time. For the homing sequence to
start the Enable must be True!

SortPos Execute
The Sort Position Execute signal will start the disk to go to the requested position. The Sort
Position Execute will only be started on the rising edge of this signal. When the Sort Position
Execute trigger stays True, the homing sequence will not be started a second time. For the
Sortpos Execute to start the Enable must be True and the Disks must be Homed first!

Roller Execute
The Roller Execute signal will start the rollers to start running. When the Roller Execute

signal changes to False, the rollers will stop running. . For the rollers to start running the
Enable must be True!

GearRatio Disk
The gear ratio from the disks is a given value with the configuration Flowsort has delivered.
It can be found in the documentation. This value will be used to convert the angle in degrees
to a value in pulses which will be send to the controller.

-13 -



O

flowsort Integration Manual SLD/DLD 24V

3.2.1.6. MechanicalRatio Disk
The mechanical ratio from the disks is a given value with the configuration Flowsort has
delivered. It can be found in the documentation. This value will be used to convert the angle
in degrees to a value in pulses which will be send to the controller.

3.2.1.7. GearRatio Roller
The gear ratio from the Rollers is a given value with the configuration Flowsort has delivered.
It can be found in the documentation. This value will be used to convert the angle in degrees
to a value in pulses which will be send to the controller.

3.2.1.8. MechanicalRatio Roller
The mechanical ratio from the Rollers is a given value with the configuration Flowsort has
delivered. It can be found in the documentation. This value will be used to convert the angle
in degrees to a value in pulses which will be send to the controller.

3.2.1.9. Rotation Speed
The rotation speed is the rotating speed of the disks. The input value must be between 0%
and 100%. When entering 0% the lowest possible speed for the motor will be send to the
controller. When entering 100% the highest possible speed for the motor will be send to the
controller. When the homing sequence is carried out the function block will automatically
send the lowest possible speed to the controller.

3.2.1.10. Roller Speed
The roller speed is the speed of the rollers. The input value must be between 0% and 100%.
When entering 0% the lowest possible speed for the motor will be send to the controller.
When entering 100% the highest possible speed for the motor will be send to the controller.

3.2.1.11. Sortpos MID
The middle sorting position is basically the normal position of the disks. In most cases this
will be the position of the disks when packages are going straight forward. The position can
be given in degrees. The position is calculated according to the home position.

3.2.1.12. Sortpos LEFT
The Left sorting position is to sort out a package to the left track. The position can be given
in degrees. The position is calculated according to the home position.

3.2.1.13. Sortpos RIGHT
The Right sorting position is to sort out a package to the right track. The position can be
given in degrees. The position is calculated according to the home position.

3.2.1.14. Home Position Offset
The Home position offset is an offset that will be added to the home position. Normally this
value will be 0, but when it’s not possible to get the home position exactly in the middle this
offset can be used to get the home position exactly in the middle.

3.2.1.15. Sortpos Location
The sort position location is the location to which the disks should be send to. There are
three possibilities. The middle position is 0, the left position is 1 and the right position is 2.

-14 -
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For the discs to execute the position change a rising edge on the SortPos Execute is
necessary!

3.2.2 OuTPUT VARIABLES

Output Datatype |Description Additional Information

bSTAT_Ready_Roller Bool State Rollers Ready to Start Status of Rollers Ready to Start

bSTAT_Ready_Disk Bool State Disk Ready for Positioning Status of Disk Ready for Positioning

bSTAT_CommOK Bool State Communication to Module OK |Status Communication to Conveylinxmodule OK

bSTAT_HomingOK Bool State Homing of Disk executed Status Homing of Disks executed Correctly

Correctly

bSTAT_InPosition_Disk |Bool State Disk is in Position Status Disks in Requested Position

WSTAT_DiagnosticDisk |Word Diagnostic Status of Disk motor Diagnostic Status of Disk motor. More info on
controller specifically.

WSTAT_DiagnosticRoller|Word Diagnostic Status of Roller motor Diagnostic Status of Disk motor. More info on
controller specifically.

3.2.2.1. Ready Roller
The Ready Roller signal is a status signal for the rollers. The status signal is True when there
are no motor faults on the roller motor, the communication with the controller is OK and
when the Enable signal (input) is True. When one of these conditions is not met, the signal
will be false.

3.2.2.2. Ready Disk
The Ready Disk signal is a status signal for the disks. The status signal is True when there are
no motor faults on the disk motor, the communication with the controller is OK, the homing
sequence is executed correctly and when the Enable signal (input) is True. When one of
these conditions is not met, the ready signal will be false.

3.2.2.3. Communication OK
The communication OK signal is True when the heartbeat received from the controller keeps
on toggling. When the heartbeat signal not changes status in 5 seconds then a
communication fault occurred and the signal changes to False.

3.2.2.4. Homing OK
The homing OK signal is the signal which shows the status the homing sequence was
executed correctly. The homing OK signal is always false after a restart or new power-up of
the PLC. Also when a new homing sequence is started the signal will return to False. When
the homing sequence is executed correctly the signal will change to True. When the homing
sequence is aborted in the middle of the sequence the signal will stay false.

3.2.2.5. In Position Disk
The signal In Position Disk shows the status of the positioning action of the disk. When a
positioning of the disks is started (rising edge on the SortPos Execute), the In Position signal
changes to False and the positioning will start. When the controller gives a ready signal that
the action was carried out, the In Position signal changes to True.

3.2.2.6. Diagnostic Disk
The Diagnostic disk status is a combination variable which shows the status of the disk
motor. This diagnostic can be used to check a motor error. Each bit in the Word describes a
diagnostic status of the Disk:
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Bit Description
BitO Motor Status (see below)
Bit 1 Motor Status (see below)
Bit 2 Port in Digital Mode
Bit 3 Reserved
Bit 4 Reserved
Bit 5 Reserved
Bit 6 Over-Voltage
Bit 7 Low Voltage
Bit 8 Overheated
Bit9 At Maximum Torque
Bit 10 Short Circuit
Bit 11 Motor Not Connected
Bit 12 Overloaded
Bit 13 Motor Stalled
Bit 14 Hall Sensor Error
Bit 15 Motor Not Used
Motor Status:
Bit 1 | Bit O | Description
0 0 | Motor not Running, Standard or servo braking Applied
0 1| Motor Running in CCW Direction
1 0 | Motor Running in CW Direction
1 1| Motor not Running and no braking applied (free to spin)
3.2.2.7. Diagnostic Roller

The Diagnostic roller status is a combination variable which shows the status of the roller
motor. This diagnostic can be used to check a motor error. The description of the signals can
be in paragraph 3.2.2.6.
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3.3 PROGRAM INTEGRATION FOR SIEMENS TIA PORTAL V15.1 OR HIGHER (PROFINET)
For the use of the Flowsort 24V Diverter with a Siemens Controller (CPU1200 — CPU1500) via
ProfiNET, follow the steps described below.

U S o

“WFB1
“Flowsort_24V_Diverter”
—|EN ENO —
bSTAT Ready_
Rollerf—
bSTAT Ready
Hardware_ Disk —1
Identifier_ bSTAT_
Input CommOK =
bSTAT_
HomingOK —
bSTAT_
InFosition_
Hardware_ Dickl—
Identifier_ WSTAT.
Cutput DiagnosticDisk
WSTAT_
= bEnable DiagnosticRolle
r
bHorming_
— Trigger
bSortPas_
—{Execute

= bRoller_Execute

iGearRatio_Disk
iMechanicRatio
_Disk
iGearRatio_
Raller
iMechanicRatio
_Roller
iRotationspeed
iRollerSpeed
iSortPos_MID
iSortPos_LEFT

1SortPos_RIGHT
iHomePosition
Offset

iSortPos_
Location

3.3.1 HARDWARE

To integrate the Flowsort 24V Diverter in a Siemens 1200 or 1500 Controller, first the GSDML
file of the controller must be downloaded. This can be done on the Pulserollers website:
https://pulseroller.com/downloads/. Go to Software & Firmware downloads -> PLC — UDT &
Data sheets -> PLC — GSDML ProfiNET files -> Conveylinx Al2 and download the GSDML file.

Now the GSDML file must be imported into the project. This can be done in the options
menu of Tia portal under Manage General station description files.

Project Edit View Insert Online | Options |Tools Window Help
F % B saveproject Zh M 3= 1 setings "

Support packages

Project tree

Manage general station description files (G5D)

Devices

Start Automation License Manager
ats
I:-E

[#] Show reference text

LI Global libraries »

» [2 PLCtags
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In the following popup select the path of where the GSDML file from the diverter is
downloaded and install the GSDML file. When the installation was done correctly, the device

is now available in the hardware catalog of the Devices & Networks.
~ [ Other field devices
4 'II Additional Ethernet devices
~ [l PROFINET IO
» [ Drives
» r»_m Encoders
4 rj. Gateway
~[guo
- r»_u Industrial Software Co.
- rj. Conveylinx
» (il Conveyor Control with EasyRoll configuration
- p_[. Conveyor Control with topolagy and full PLC configuration
[l ConveyLinx Al in PLC made
[l conveylinx i in PLC mode with Conveylogix
[. ConveyLinx Al in reduced PLC mode
[l ConveyLinx Al in reduced ZPA mode
[l conveylinx 4 in ZPA mode
[. ConveyLinx A Merger

Drag and drop the ConveyLinx Ai in PLC mode into the network. Assign the Conveylinx object
to the controller.

PLC 1
CPU 1515F-2 PN

CLAIPLC Convagling 412
ConveyLinx Al i... ;-_a,'p.';
PLC 1 i

Now the system integrator can give the module an ProfiNET name and IP-adress.

The following Module parameters must be set in the properties of the Conveylinx-Al.

J General " 10 tags " System constants " Texts ‘
» General [ Downstream IP4: |0
~ PROFINETinterface [X1]
General Left side
Ethernetaddresses
~ Advanced options (7] Left Fin 2 invert
Interface options [T Left Pin 2 PUSHIPULL
Media redundancy
(7] Left Fin 4 inver
» Real time settings
b Port1 X1 P1R] (7] Left Fin 4 PUSHIPULL
» Port2 [X1 P2 R] ("] Reverse motor

AT RIS Moter mede: | ECO mode(3A start / 2.8A continuous current limit)

specdinms:

Brake mode: | Servo brake method

Module parameters

(]

Accellmm]: 120
ecelfmm:

Right side

[ might Fin 2 invert
[ Right Fin 2 PUSHIFULL
[ ight Fin 4 invert
[ Right Fin 4 PUSHIFULL

[ Reverse motor

Motor mode: | ECO mode(3Astart / 2.84 continuous current limit)

Speed[mmis]: |5280

Brake mode: | Mormal brake method

Accellmm): | 500

Decelfmm]: | 500]
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The speed and acceleration can be adapted to the application of the diverters. These
settings are the settings that the controller uses after a communication fault.

After these settings are set the configuration can be downloaded to the controller. When
the configuration is in de controller, the ProfiNET name needs to be assigned to the device
before operation is possible.

3.3.2 SOFTWARE
In the Demo program, the following blocks are available. For the integration of the Flowsort
function block, copy the Flowsort folder to the project.

Devices

~ | ] FlowSert_DemoFLC [
ﬁ”' Add new device
iy Devices & netwarks
= r\-_[. CPU1212 [CPU 1212C DC/DC/DC]
[l§ Device configuration

%/ Online & diagnostics
~ [gl Program blacks
E ~dd new block
38 Nain [OB1]
* [&] Flowsort
3 FC_ValueConvertion [FC1]
4 Flowsort_24V_Diverter [FB1]
» 4 Systern blocks
¢ [ Technology objects
» External source files
» [ PLC tags

Also copy the datatypes in the Demo program:
~ [g PLC data types
ﬁ Add new data type
1| CLxAIPLC_IN
] cLxairLc_ouT

b L Systern data types
= ‘e =

The Flowsort function block is freely accessible for the integrator to adapt. The example

function block is divided in 12 parts.

B GetData
MotorType_Disk
MotorType_Roller
Set_MDR_Parameters
CorrectionToFulse
Enable

Homing Module
Sorting

Rollers
Communication
Status

SendData

iw w Ww w W w w W w w w
0 0000008000
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The Get Data parts reads out the data from the ProfiNET Device with the given Hardware
Identifier

The MotorType_Disk part scales the speed values from the disk from 0 — 100% to pulses to
send to the controller

The MotorType_Roller part scales the speed values from the rollers from 0 — 100% to pulses
to send to the controller

The set_MDR_Parameters part sets some default settings to the controller

The CorrectionToPulse part recalculates the angles on the input of the functionblock to the
value in pulses to send to the controller

The Enable part stops all the movements of the motors when the enable is not “TRUE”.

The Homing Module part is a step program which makes the disks do a reference travel and
set a new zero position.

The Sorting part is the part where the positioning of the disks is handled.

The Rollers part is where the starting and stopping of the rollers is handled.

The Communication part checks if the communication with the Conveylinx module is still
online.

The Status part checks the status of the disk and the rollers and outputs them on the
functionblock.

The Send Data parts gets the data from the function block and sends it to the ProfiNET
Device with the given Hardware Identifier

For the exact functioning of the function block, the example code is supported with
comments on what certain parts of the code do. The code is just an example on how to start
with the Flowsort diverter and is freely accessible for the integrator to adjust.

3.3.3 CONTROLLER LINK SOFTWARE TO HARDWARE

The link from the software to the hardware can be done by linking the variable of the
hardware identifier or by linking the constant number of the hardware identifier to the
function block. The hardware identifiers of the module can be found under the “Devices &
Network” on the device itself.

conveylingplc-__
ConveyLinx Aii_..

PLC_1

ConveyLin At

"la.l 1 —

oD | ] OB
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In the Properties window open the “System constants”. Here the Hardware identifiers of the
input and output can be found.

| General || 10 tags || System constants || Texts
| Show hardware system consta *'.|v|
Name Type Hardware identi. Used by Comment
B conveylingplc-21-20~Interface~Pore_1 Hw_Interface 260 PLC_1
B conveylingplc-21-20~Interface~Port_2 Hw_Interface 261 PLC_1
& conveylingplc-21-20~Interface Hw_Interface 259 PLC_1
B conveylinxplc-21-20~Proxy Hw_SubModule 258 PLC_1
B conveylingplc-21-20~Head Hw_SubModule 262 PLC_1
@1 conveylinxplc-21-20~virtual_input_module_64_byte_1 Hw_Sublodule 264 FLC_1
& conveylinxplc-21-20~virtual_output_module_64_byte_1 Hw_Sublodule 266 FLC_1

The .....~virtual_input_module_64_byte_1 must be linked to the “Hardware identifier Input”
and the ~virtual_output_module_64 byte 1 must be linked to the “Hardware identifier
Output”. The linking can be done by selecting the tag and dragging it to the input of the
function block you want to link this module to. It can also be done by just typing the number
which is in the hardware identifier column at the input of the function block.

264
"conveylinxplc-
21-20-virtual_  {Hardware
input_medule_ | |dentifier

64_byte_1° Input

266
"conveylinxplc-
21-20~virtual_ Hardware

output_module_  {|dentifier
64_byte_1" __{Qutput
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34 PROGRAM INTEGRATION FOR SIEMENS SIMATIC MANAGER V5.6 OR HIGHER
(PROFINET)

For the use of the Flowsort 24V Diverter with a Siemens Controller (57-300/57-400) via
ProfiNET, follow the steps described below.

iDB_

Flowsort_

g

LoL™

"Flowsort_24V_

Diverter"™

EN ENO

LADDR BSTAT

Input Ready
Boller

LADDR

Cutput BSTAT
Ready

bEnakle Disk

bBHoming LSTAT

Trigger CommlE

bSortPos_ BSTAT

Execute HomingQlE

bRoller_ bBSTAT_

Execute InPositio
n Disk

iGearBati

o_Disk wSTAT

Diagnosti

iMechanic cDisk

Ratio

Disk wSTAT_

Diagnosti

iGearRati cBRoller

o_Roller

iMechanic

Ratio

Boller

iBotation

Speed

iRBollerSp

eed

iSortPos_

MID

iSortPos_

LEFT

iSortPos_

BIZHT

iHomePosi

tionOffse

T

iSortPos_

Location
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3.4.1 HARDWARE

To integrate the Flowsort 24V Diverter in a Siemens S7-300 or S7400, first the GSDML file of
the controller must be downloaded. This can be done on the Pulserollers website:
https://pulseroller.com/downloads/. Go to Software & Firmware downloads -> PLC — UDT &
Data sheets -> PLC — GSDML ProfiNET files -> Conveylinx Al2 and download the GSDML file.

Now the GSDML file must be imported into the project. This can be done in the options
menu of the Hardware configuration in Simatic Manager:

@' HW Config - SIMATIC 200(1)
Station Edit Inset PLC  View Options Window Help
O = 2~ B & Customize... Ctrl+Alt+E

Specify Module...

E“] SIMATIC 300(1) (Configuration) -
Configure Netwerk

T(0) UR Symbol Table Ctrl+Alt+T

Report System Error...

CPU 3152 DP Edit Catalog Profile
LOF

Update Catalog

i cP 3431

Install HW Updates ...
Install GSD File...

nU!J:-wQN:

Find in Service & Support...

Create G5D file for I-Device...

In the following popup select the path of where the GSDML file from the diverter is
downloaded and install the GSDML file. When the installation was done correctly, the device
is now available in the hardware catalog.

=1
Fnd | tht| A
Profile: | Standard j

=8 !ﬁ'ﬁ' PFIDFIEUS P
=42 PROFINET 1D
B3 Additional Field Devices
&7 Drives
{:l G ateway
-1 General
=3 140
ED ConveyLins
E-C0 Conveyor Control with EazyFoll configuration
EI {:I Cotweyor Contral with topology and full PLC configuration
E CorreeyLing &iin PLC mode
E Cotweyling Aiin PLC mode with ConveyLogi
E CorrvepLing A1 in reduced PLC mode
E Correeyling &iin reduced ZPA mode
@ ConveyLing Afin ZPA mode
E CorvveyplLing i Merger

Drag and drop the ConveylLinx Ai in PLC mode into the network and assign the Conveylinx
object to the controller.
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Eﬁ HW Config - [ProfiNET_Onboard (Configuration) -- Flowsort_Diverter]
En]Statinn Edit Insert PLC View Options Window Help

D8 & S5 g &ln | 2| 9% | w2

% (0) IM151-8F PN/DP CPU
1 ~
2 IM151-8F PN/DF CPU
j; = iﬁ? 1 ProfiNET: PROFINET IO system (100)
X1P2R Port 2
X1P3 Port 3
x2
3
1 ConveyLIng A2
2 hd SNE

Now the system integrator can give the module an ProfiNET name and IP-adress.
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The following Module parameters must be set in the properties of the Conveylinx-Al. Right
click on Slot 0 of the module and go to the Parameters tab.

- :I (1] conveplingplc-sern

| Module | Orcer number [ | Adchese | O address | (
TS Copy CtrisC
w7 [[§ A Paste Ctrlay
’;’7” :mjmﬂmm Insert Multi-Controller Device
7 st cuppnt o Replace Object...
Add Master System
Disconnect Master System
Master System Isochronous Mode
Insert PROFINET 10 System
Disconnect PROFINET 0 System
PROFINET 10 Domain Management...
PROFINET 10 Topology...
PROFINET 10 Multi-Controller Devices...
PROFINET 10 LLDP Mode.
PROFINET 10 lsochronous mode
Specify Module...
Delete Del
GoTo >
Filter Assigned Modules
isplays properties of the selected | Monitor/Modiy
Edit Symbols...
Object Properties... AltsReturn
Open Object With... Cirl+Alt-0
Change Access
Assign Asset D,
Product Support Information Cul-F2
FAQs Ctri-F7
Find Manual Ctri+F6
Start Device Tool
Properties - conveylinkplc-xooc-xxx (R-/50) X
General I Addresses  Parameters
Walue A
[Z] Downstream IP 4 0
—H=q) Left side
[Z] Left Pin 2 invert ]
] Left Pin 2 PUSH/PULL O
[Z] Left Pin 4 invert ]
] Left Pin 4 PUSH/PULL O
[£] Reverse motor ]
Z] Motor type: ECO(0),BOOST(),... |0
[Z] Speed[m/s x 1000] 1000
] Break mode: BREAK(D), FREE(T),... |2
[Z] Accel[mm] 120
[#] Decellmm] 120
-H=3 Right side
[Z] Right Pin 2 invert ]
Z] Right Pin 2 PUSH/PULL O
[Z] Right Pin 4 invert ]
[Z] Right Pin 4 PUSH/PULL O
[£] Reverse motor ]
Z] Motor type: ECO(0),BOOST(),... |0
[Z] Speed[m/s x 1000] 1000
] Break mode: BREAK(D), FREE(T),... |0
[Z] Accel[mm] 500
[Z] Decellmm] 500
v
Cancel Help

The speeds and ramps (Accel/Decel) are send in the program so it is not necessary to set the
speed in the configuration of the controller. The values used here are only used after a
communication failure as “initial values”.

After these settings are set the configuration can be downloaded to the controller. When

the configuration is in de controller, the ProfiNET name needs to be assigned to the device
before operation is possible.
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3.4.2 SoFTWARE (PROFINET ONBOARD)
In the Demo program, there are two PLC’s available. If a PLC with a ProfiNET interface
onboard is used (where the diverters are connected to), use the blocks/UDT’s/Sources in the
ProfiNET_Onboard Project. For the integration of the Flowsort function block copy first the
UDT's:

- UDT1: CLXAIPLC_IN

- UDT2: CLXAIPLC_OUT

E@ Flawszart_Diverter ‘ Object name Symbolic name Created in language Size in the work me. Type | Yersion [Header]
PrafiMET_CP_Card QSyslem data - SDB
CPU315-20P 3 0B1 L&D 304 Oigarization Block 01

57 Prearamll] 3 gpgg FBD B Ongarization Block 01

{2 Soucss o 0882 FED 62 Ongarication Black 01

& c;?a ?'”CKS o 05 FED 3 OiganizaionBlack 01

- F’rnfiNET_D‘nhnard 4k OBBE 5TL 3 Ellgan!zal!un Block 01
= IM151-9F PH/DP cpi | 0B121 L&D 38 Organization Block o1
B 57 Program(2) ik 0B122 FED 38 Organization Block 01
(B Sources 3 FE1 Flowisort_24Y_Diverter 5CL 2444 Function Block 21

raTg Ellock s oFC FC_ValeConvertion SCL 196 Function o1

ik DEN DB _Flowsaort_5LD1 DE 326 Instance data block ... 0.0

TuDT! CLXAPLE_IN STL — DataType 01

ounTz CLaiPLC_OUT 5TL —  Data Type 01

"El’ VAT _Test VAT Test -~ Wariable Table o1

&3 SFE4 STL -~ System function block. 1.0

&3 SFC14 DPRD_DAT STL - System function 1.0

EFSFCI5 DPwWHR_DAT STL - System function 1.0

After this want to copy the FC and FB. Because of the SCL language we first need symbol
names from the symbolEditor. You are freely to change the Numbers of the FC/FB.

{5 57 Program(1) (Symbols) -- Flowsort_Diverter\SIMATIC 300(1\CPU 315-2 DP | =<
Statu | Symbaol Address Data type | Comment

1 Always_0 M 0.0 | BOOL Always false

2 Always_1 M 0.1 | BOOL Always true

3 Clock_Byte MB 1 |BYTE Clockbyte

4 CLXAIPLC_IN uoT 1 (ubT 1

3 CLEAIPLC_OUT uopT 2 (ubTt 2

5} DPRD_DAT SFC 14 |SFC 14 | Read Consistent Data of a Standard DP Slave
7 DPWER_DAT SFC 15 |[SFC 15 | Write Consistent Data to a Standard DP Slave
P | FC valueConverton FC 1 (FC 1

q Flowsort_24V_Diverter FB 1 FB 1

On addition you need to copy the sources of the FC and FB.

E@ Flowsort_Diverter Object name | Symbalic name | Tupe
S ProfNET_CP_Card FC_W alueConvertion SCL source

' EFU315-2DP Flowsort_24_Diverter SCL source
E-{z5] 57 Program(1)

(B Sources

PrafiNET_Onboard

= 1M151-6F PNADP CRI

El-{z1] 57 Program(2]
SlER) S ources

After the copy you need to open and compile first the FC and then FB. When al this is
finished without error’s there is generated a FC and FB in the Blocks folder.

Note: If you copy the FC and FB from the example project from the Blocks instead of the
Sources it’s easy to monitor and modify the block. Still it should work.

The Flowsort function block is freely accessible for the integrator to adapt. The example SCL
source function block is divided in 12 parts.
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The Get Data parts reads out the data from the ProfiNET Device with the given Hardware
Identifier

The MotorType_Disk part scales the speed values from the disk from 0 — 100% to pulses to
send to the controller

The MotorType_Roller part scales the speed values from the rollers from 0 — 100% to pulses
to send to the controller

The set_MDR_Parameters part sets some default settings to the controller

The CorrectionToPulse part recalculates the angles on the input of the functionblock to the
value in pulses to send to the controller

The Enable part stops all the movements of the motors when the enable is not “TRUE”.

The Homing Module part is a step program which makes the disks do a reference travel and
set a new zero position.

The Sorting part is the part where the positioning of the disks is handled.

The Rollers part is where the starting and stopping of the rollers is handled.

The Communication part checks if the communication with the Conveylinx module is still
online.

The Status part checks the status of the disk and the rollers and outputs them on the
functionblock.

The Send Data parts gets the data from the function block and sends it to the ProfiNET
Device with the given Hardware Identifier

For the exact functioning of the function block, the example code is supported with
comments on what certain parts of the code do. The code is just an example on how to start
with the Flowsort diverter and is freely accessible for the integrator to adjust.

3.4.3 SofFTWARE (PROFINET CP-CARD)

In the Demo program, there are two PLC’s available. If a PLC with a ProfiNET interface with a
CP-card is used (where the diverters are connected to), use the blocks/UDT’s/Sources in the
ProfiNET_CP_Card Project. The rest of the steps are identical to the steps described in
paragraph 3.4.2.
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3.4.4 CONTROLLER LINK SOFTWARE TO HARDWARE (PROFINET ONBOARD)
The link from the software to the hardware can be done the start address of input and
output find in the hardware configuration.

B HW Config - [ProfiNET_Onboard (Configuration) -- Flowsort_Diverter]
@) Station Edit Insert PLC View Options Window Help

DEs-8 g i g || %8 | w2

E(ﬂ] IM151-8F PN/DF CPU

1

A
2 iﬂ IMT571-8F PN/DP CPU

Xi PO .

XiFIR ot 1 ProfiNET: PROFINET 10 system (100}
XiP2R Port 2

XiP3 Port 3

X2

= (1) CLAPLY

3
r) ConvegLing a2
5

L e L =g

<

:I :l (1) CLAPLE
Slot Mouls Order rumber | hddiess | § address | [Diagnestic Address
7 LXAFEE Lonvepl ins A £
7 Iariore %
Al R
Ay [ Fvr w
7 it gt et 64~ W GEOER GO 765
; ol A o 6 NI GRDER CITDE = |
I

In this example are the input and output start address 0. The “LADDR_Input” and the
“LADDR_Output” needs to be linked with these start addresses in hexadecimal format.
(0 Decimal = 0 HEX but 100 decimal = 64 HEX.)

0(DEC) = W#le#0 (HEX)
DB11
"iDB
Flowsort
SLD1"™
FB1
"Flowsort 24V _
Diverter"
EN ENC
LADDR §bSTATRead
W#1le#0 Input bSTAT yRoller
Ready | #bSTATRead
LADDE. Roller —yRoller
W#le$0 —{Cutput
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3.4.5 CONTROLLER LINK SOFTWARE TO HARDWARE (PROFINET CP-CARD)

When a CP-card is used the data from the devices must be read and write by the PNIO_RECV
and PNIO_SEND blocks from Siemens. With this function block all data from the CP-card is
read and write.

The Adress from the PNIO_Send/PNIO_Receive function blocks can be read out in the
Hardware configuration:

% HW Canfig - [ProfiNET_CP_Card (Configuration) -- Flowsort_Diverter]
W] Station Edit Inset PLC View Options  Window  Help

Do~ B | & s g0 | 2| 58 | k2

=0 UR
1 ~
2 CPU 3152 DP
X2 orP
%
)4(}' 221?43_1 Profinet: PROFINET 10 systen (100}
XiPt Port 1 J
X2 CP-243-1
X2P1R Port 1
X2P2R Port 2 & (1) conveyii & (@ conveyli
5 ConveyLing A2 ConvsyLin a2 ConveyLing ALz
G o1 o] IS ot o | T o
E v
o

In this example the CPLADDR is W#16#100. Use Mode B#16#0. The LEN parameter depends
on the number of Modules needs to be read out. 1 diverter needs 64 bytes, in this example 3
diverters are configured so 3x64 = 192 bytes. The Data area for the data of the diverters is
put at the RECV IO from the function block. This data area needs to be linked to the Flowsort
Function block.

B skl : Read data SLD's

256 (DEC) = W#le#100 (HEX)

FNIC RECEIVE
"ENIO RECWV"
EN - ENC
W#le¥1l00 CPLADDR P#DEL00 . DB
X192.0
B#le#0 —|MODE "Inputs_
Flowsort_
192 qLEN Modules™.
Input
P$DBE100.DB ICPS —5tatus
X0.0
"Inputs fRecieve.N
Flowsort_ DR
Modules™. $Recieve.
SLDs_IN—|RECV NLDE [NDR
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3.5 PROGRAM INTEGRATION FOR BECKHOFF TWINCAT V3.1.4024.0 OR HIGHER

The Flowsort 24V Diverter can be controlled with a MotionLinx-Ai Controller or a Conveylinx-
Ai2 controller. For the Conveylinx-Ai2 controller a ProfiNET IO Controller option must be
added to the configuration.

—bEnable
—bHoming_Trigger
—bSortPos_Execute
—bRoller Execute
—iGearBatio Disk

—iMechanicRatic Disk

—iGearRatic ERoller

—iMechanicBRatic Roller

—iRotaticnipeed
—iRollerSpeed
—iSortPos_MID
—iSortPos_ LEFT
—i5ortPos_RIGHT

—iHomePositionOffset

—]iS5ortPoa_Location
—IMDE_Hardware

FlowScrt 24V Diverter ProfiNET

b5TAT Ready Roller|—
b5TAT Ready Disk

ESTAT CommOE —

bSTAT HomingOK[—

b5TAT InPosition Disk—
w3TAT DiagnosticDiak —
w3TAT DiagnosticRoller —
OMDE._ Hardware —

3.5.1 MoTIONLINX-AI CONTROLLER HARDWARE

To integrate the Flowsort 24V Diverter in a Beckhoff Controller, first the ESI file of the
controller must be downloaded. This can be done on the Pulserollers website:
https://pulseroller.com/downloads/. Go to Software & Firmware downloads -> PLC — UDT &

Data sheets -> PLC — Ethercat ESI files -> Motionlinx Al and download the ESI file.

Now the ESI file must be placed into the installation folder of TwinCat. Normally this should
be: C:\TwinCAT\3.1\Config\lo\EtherCAT . But can be different when TwinCAT is installed in
another folder. Extract the ESI file and copy the XML file into this folder.

In the TwinCAT IDE now “Reload Device Descriptions” in TWINCAT under EtherCAT Devices.

TWINCAT | TWINSAFE PLC SCOPE  TOOLS

Y 0
id -

#H'e® a0

Windows

Activate Configuration

Restart TwinCAT System

Restart TwinCAT (Config Mode)
Reload Devices

Scan

Toggle Free Run State

Show Online Data

Show Sub Items

Hide Disabled Items

Software Protection...

MAccess Bus Coupler/IP Link Register...
Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...

File Handling
Selected Item
EtherCAT Devices
TcProjectCompare

Target Browser
Bode Plot

Filter Designer

About TwinCAT

WINDOW  HELP

g ~| | TwinCAT RT 664) -||

-| 2% [Untitled1 | |

4 Update Device Descriptions (via ETG Website)...
Reload Device Descriptions

e Manage User Defined Whitelist...

» Manage User Defined Blacklist...
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Now the MotionLinx-Ai controller can be added to the project. In the project under I/O ->
Devices, go to the EtherCAT master at which the Motionlinx-Ai controller is connected to and
then push insert. The following popup will be shown:

Insert EtherCAT Device

Search:

Tupe:

Mame: Box 1

HMultiple:

[F-E Beckhoff Automation GrbH & Co. KG
B% Industrial Software

B% Industrial Software Devices

P 1 MationLins-4i PLCmode

(2]
Tk
Fort
B
o]
@) B [Ethernet)
C

[] Extended Information [] Shaw Hidden Devices

Check Connector [ Show preconfigured Devices [SCI)

[ Shaw Sub Groups

Select the MotionLinx-Al PLCmode and click OK. Now the MotionLinx-Ai Controller is added
to the project. In the Solution Explorer the MotionLinx-Ai Controller is available with all the

data.

Box 1 (MotionLinx-Ai PLCmode

g

4 W

4

Madule Inputs
AllSensors
ServoStatel
ServoStateR
PositionLeft
PositionRight
Medule Diagnostics
# DiagnosticLeft
#1 DiagnosticRight
#] SystemDiagnostic
#| Reservedl

#| Reserved2
Muotor Setup

- MDRCtrlLeft

- MDRCtrIRight
- SpeedLeft

- SpeedRight

E+ BrakeModeleft
&~ BrakeMuodeRight
Muotor Ramps

- Accelleft

- Decelleft

- AccelRight

I+ DecelRight

L

4 [ Servo/Periphery

- ServoCtrl

- Servoleft

- ServoRight

- WritePin2Qutput
- ClearMotorError
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3.5.2 MoTIONLINX-AlI CONTROLLER SOFTWARE
In the Demo program, the following blocks are available. For the integration of the Flowsort
function block, copy the FlowSort_24V_Diverter_EtherCAT and the ValueConvertion into the
project.
4 [ POUs
4 | 7 FunctionBlocks

b H FlowSort_24V_Diverter EtherCAT (FB)

[ Ej FlowSort_24Y_Diverter_ProfiMET (FB)
4 | 7 Functions
HEJ ValueConvertion (FUN)

The Flowsort function block is freely accessible for the integrator to adapt. The example

B Communication

Eﬂ. CorrectionToPulse
Eﬁ Enable

ER Homing_Module
Eﬂ Metortype_Disk
ER Motortype_Roller

ER Rollers
Eﬂ. Set_MDR_Parameters

Eﬂ Sarting
Eﬂ Status

The MotorType_Disk part scales the speed values from the disk from 0 — 100% to pulses to
send to the controller

The MotorType_Roller part scales the speed values from the rollers from 0 — 100% to pulses
to send to the controller

The set_MDR_Parameters part sets some default settings to the controller

The CorrectionToPulse part recalculates the angles on the input of the functionblock to the
value in pulses to send to the controller

The Enable part stops all the movements of the motors when the enable is not “TRUE”.

The Homing Module part is a step program which makes the disks do a reference travel and
set a new zero position.

The Sorting part is the part where the positioning of the disks is handled.

The Rollers part is where the starting and stopping of the rollers is handled.

The Communication part checks if the communication with the Conveylinx module is still
online.

The Status part checks the status of the disk and the rollers and outputs them on the
functionblock.

For the exact functioning of the function block, the example code is supported with

comments on what certain parts of the code do. The code is just an example on how to start
with the Flowsort diverter and is freely accessible for the integrator to adjust.
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3.5.3 MoOTIONLINX-AI CONTROLLER LINK SOFTWARE TO HARDWARE

The link from the software to the hardware can be done directly or by a global variable. In
the example project all “hardware” variables are firstly linked to a global variable, this
variable is then linked to the input of the function block.

To link the variables directly, go to the controller and right-click on variable and click on
change link. Here you can directly select the instance to which you want to attach the
“hardware” variable to. In the table below the input/output variables with their “hardware”
variable links are shown.

Input Datatype |Hardware Variable
bMDR_Homing_Sensor_Disc |Bool Module Inputs_AllSensors.0
bMDR_Heartbeat Bool Module Inputs_AllISensors.15
sMDR_DiskDiagnostic Uint Module Diagnostic_DiagnosticLeft
sMDR_RollerDiagnostic Uint Module Diagnostic_DiagnosticRight
iMDR_DistanceDisc Uint Module Inputs_PositionLeft
wMDRStatusDisk Usint Module Inputs_ServoStateL
wMDRStatusRoller Usint Module Inputs_ServoStateR
Output Datatype |Hardware Variable
iMDR_Speed_Disc Uint Motor Setup_SpeedLeft
iMDR_BrakeMode_Disc Usint Motor Setup_BrakeModeLeft
iMDR_Acc_Disc Uint Motor Ramps_AccellLeft
iMDR_Dec_Disc Uint Motor Ramps_DecelLeft
iMDR_Speed_Roller Uint Motor Setup_SpeedRight
iMDR_BrakeMode_Roller Usint Motor Setup_BrakeModeRight
iMDR_Acc_Roller Uint Motor Ramps_AccelRight
iMDR_Dec_Roller Uint Motor Ramps_DecelRight
iMDR_ControlMotor_Disc Usint Motor Setup_MDRCtrlLeft
iMDR_ServoCTRL_Disc Uint Servo/Periphery_ServoCtrl
iMDR_ControlDistance_Disc |Uint Servo/Periphery_Servoleft
iMDR_ControlMotor_Roller |Usint Motor Setup_MDRCtrlRight

For the correct functioning of the function block it is mandatory that the variables are linked
according to this table.

3.5.4 CONVEYLINX-AI2 CONTROLLER HARDWARE

To integrate the Flowsort 24V Diverter in a Beckhoff Controller, first the GSDML file of the
controller must be downloaded. This can be done on the Pulserollers website:
https://pulseroller.com/downloads/. Go to Software & Firmware downloads -> PLC — UDT &
Data sheets -> PLC — GSDML ProfiNET files -> Conveylinx Al2 and download the GSDML file.
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Now the ConveylLinx-Ai2 controller can be added to the project. In the project under 1/0 ->
Devices, go to the ProfiNET master at which the Conveylinx-Ai2 controller is connected to
and then push insert. The following popup will be shown:

Insert Box

Type:

Mame:

--% Beckhoff Automation GmbH Ok
-4 PROFIdrive MC [DFV2 / PHID]
= . Miscellaneous
----- L4 PROFIMNET 10 Device
Multiple:
1 =
Box 25

Select the PROFINET 10 Device under miscellaneous and click OK. Now select the folder

where the unpacked GSDML file is located. Select the .XML file and click Open. The following
popup will be shown. Select the ConveyLinx Ai in PLC mode and click OK.

Insert Device

Module DAPs

Type: =~ . Device Access Point

EI . Carnveyor Contral with topology and full PLC
CorveyLing A1 in Z2P4 mode

CorweyLing Af in PLC mode

CarveyLing Aj in reduced PLC mode
CorveyLing A Merger

Corweyling Al in reduced ZPa mode

i CarveyLing Ai in PLC mode with Convey
EI . Conveyor D:nntn:nl with E azvR oll configuratior

P mm o~ x

L [H 2

m

-

Comment;

]
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Now the Conveylinx-Al2 Controller is added to the project. In the Solution Explorer the
Conveylinx-Al2 Controller is available with all the data. The data is available in the API as an
Array of 64 Bytes.
4 claiple
4 Inputs
#| PnloBoxState
#| PnloBoxDiag
[ Outputs
4 B AP
o BE Term 37 (DAP Module)
4 BB Term 38 (virtual input module 64 byte)
4 H Subterm 77 (virtual input module 84 byte)
P Inputs
B Outputs
4 BB Terrn 39 (virtual cutput module 64 byte)
4 B Subterm 78 (virtual cutput module 64 byte)
Inputs
b [ Outputs

Make sure that the checkbox Swap LOBYTE and HIBYTE is checked! This can be found under
the controller -> APl -> Term (Virtual input module 64 byte) -> Inputs -> Inputs. Double click
on the Inputs and go to the tab “Flags”. Check the checkbox Swap LOBYTE and HIBYTE. Do
this also for the outputs!

Under the API go to Term (DAP Module) and go to the Subterm (ConveyLinx Al in PLC mode).
Go to the tab “Parametrize Module”.

The following Module parameters must be set in the properties of the Conveylinx-Al2.

Left side_Motor mode -> ECO Mode

Left side_Brake mode -> Servo brake method

Right side_Motor mode -> ECO mode

Right side_Brake mode -> Normal brake method

The speeds and ramps are send in the program so it is not necessary to set the speed in the
configuration of the controller. The values used here are only used after a communication
failure as “initial values”.

3.5.5 CONVEYLINX-AI2 CONTROLLER SOFTWARE
In the Demo program, the following blocks are available. For the integration of the Flowsort
function block, copy the FlowSort_24V_Diverter_ProfiNET and the ValueConvertion into the
project.
4 [ POUs
4 | = FunctionBlocks

b H FlowSort 24V Diverter EtherCAT (FB)

[ I.IEJ FlowSert_24V_Diverter_ProfiMET (FB)
4 | 7 Functions
u':j ValueConvertion (FUMN)
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Also copy the data unit types from the Demo program to the project:
4 [ DUTs
4 [ CLXAIPLCIN
& AllSensors (STRUCT)
ﬁ‘l} Convey_stop_status (STRUCT)
ﬁ‘l} LeftMORDiagnostic (STRUCT)
ﬁ'lg RightMDRDiagnostic (STRUCT)
& SensorDetect (STRUCT)
4 | CLxaiPLC_OUT
ﬁ‘[; LefthMDRaszDI0 (STRUCT)
£ LeftMDRControl (STRUCT)
ﬁ; RightMDRasDIO (STRUCT)
ﬁ‘l; RightMDRCentral (STRUCT)
& SensorPolarity (STRUCT)
&1 SensorPortsDO (STRUCT)
ﬁ‘lg CLHAIPLC IM (STRUCT)
ﬁg CLAIPLC_OUT (STRUCT)

The Flowsort function block is freely accessible for the integrator to adapt. The example
function block is divided in 12 parts.
4 I.IEJ FlowSort_24V_Diverter_ProfiMET (FE)

E‘A Communication

Eﬁ CorrectionToPulse

Eﬁ Enable

Eﬂ Homing_Maodule

Eﬁ Motortype_Disk

E‘A Motortype_Reller

Eﬁ Rollers
Eﬁ Set_MDR_Parameters

Eﬂ Sorting
Eﬁ Status

The MotorType_Disk part scales the speed values from the disk from 0 — 100% to pulses to
send to the controller

The MotorType_Roller part scales the speed values from the rollers from 0 — 100% to pulses
to send to the controller

The set_MDR_Parameters part sets some default settings to the controller

The CorrectionToPulse part recalculates the angles on the input of the functionblock to the
value in pulses to send to the controller

The Enable part stops all the movements of the motors when the enable is not “TRUE”.

The Homing Module part is a step program which makes the disks do a reference travel and
set a new zero position.

The Sorting part is the part where the positioning of the disks is handled.

The Rollers part is where the starting and stopping of the rollers is handled.

The Communication part checks if the communication with the Conveylinx module is still
online.

The Status part checks the status of the disk and the rollers and outputs them on the
functionblock.
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For the exact functioning of the function block, the example code is supported with
comments on what certain parts of the code do. The code is just an example on how to start
with the Flowsort diverter and is freely accessible for the integrator to adjust.

3.5.6 CONVEYLINX-AI2 CONTROLLER LINK SOFTWARE TO HARDWARE

The link from the software to the hardware can be done directly or by a global variable. In
the example project all “hardware” variables are firstly linked to a global variable, this
variable is then linked to the input of the function block.

To link the variables directly, go to the controller and right-click on variable and click on
change link. Here you can directly select the instance to which you want to attach the
“hardware” variable to. The array of 64 Bytes in the hardware can be linked directly to the
data unit type’s CLXAIPLC_IN and CLXAiPLC_Out while they are the same size.

For the linking make sure the checkbox “Matching Size” in “Show Variable Types” is checked.
Then all the instances of the Function block will be shown. Link the Inputs and the Outputs
to the function block.

Input Datatype Hardware Variable
iMDR_Hardware  [CLXAIPLC_IN Inputs

Output Datatype Hardware Variable
OMDR_Hardware |CLXAIPLC_OUT |Outputs

Make sure that the checkbox Swap LOBYTE and HIBYTE is checked! This can be found under
the controller -> APl -> Term (Virtual input module 64 byte) -> Inputs -> Inputs. Double click
on the Inputs and go to the tab “Flags”. Do this also for the outputs!

For the correct functioning of the function block it is mandatory that the variables are linked
according to this table.
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3.6 PROGRAM INTEGRATION FOR ALLEN BRADLEY STUDIO 5000 V32 OR HIGHER
For the use of the Flowsort 24V Diverter with a Allen Bradley CompactLogix/ControlLogix,

follow the steps described below.
SLD functionblock

Flowsort_24%_ Diverter

{ Flowsort_24V_Diverter FB_Control_Module_10_20 [.]

bEnable 1 .
bHoming_Trigger BIT_3 HomingStart =i
04
bSortPos_Execute Sorting_Execute .
04
bReoller_Execute BIT4_StartRollers =i
04
iGearRatio_Disk M1020_DiskType .
154m
iMechanicRatio_Disk 2

iGearRatio_Roller
iMechanicRatic_Roller

iRotationSpeed

M1020_RolerType
11 4m
1

M1020_DiskSpeed

100 4=

iRollerSpeed M1020_RollerSpesd
&0 4m

iSortPos_MID Sort_Pos_Middle
04

iSortPos_ LEFT Sort_Pos_Left
45 4m

isortPos_RIGHT Sort_Pos_Right
45 4m

iHomePositionO fizet Pos_Correction_Servo
Z04m

iSortPos_Location Sorting_Posto_Execute
04

|_Hardware Module_10_20:1

O_Hardware Module_10_20:01
wSTAT_DiagnosticDisc L
wSTAT DiagnosticRoller () 4m

3.6.1 HARDWARE
To integrate the Flowsort 24V Diverter in a CompactLogix or ControlLogix Controller, first the
EDS file of the controller must be downloaded. This can be done on the Pulserollers website:
https://pulseroller.com/downloads/. Go to Software & Firmware downloads -> PLC — UDT &

Data sheets -> PLC — Allenbradley files -> Conveylinx Al2 and download the EDS file.
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Now the EDS file must be imported into the project. This can be done in the Tools menu of
the Logix Designer under EDS Hardware Installation Tool. The Following Popup will be
shown:

Rockwell Automa

- Welcome to Rockwell Automation's EDS
Wizard

e EDS Wizard allows you to:
gister EDS-based devices.

- - unregister a device
- change the graphic images associated with a device
- create an EDS file from an unknown device.

- upload EDS file(z] stored in a device.

To continue click Next

i

Click Next in this Popup. In the next window Select “Register an EDS file” and click next. In
the next window select “Register a single file” and Browse to the directory where the
unpacked EDS file is located and click Open. When the directory is chosen click next. When
the path was OK the Installation Test Result will be good. Again click next in this popup. In
the following popup it is possible to edit the image of the module. This is not necessary.
Again click next in this window. In The final Task summary an overview is shown of the files
that are going to be registered:

r = B
Final Task Summary s
This is a review of the task you want to complete 1’ 3
You would like to register the following device.

< Vorige I Volgende > I Anruleren |

Again click next. After this a confirmation of the successfully registered EDS file will popup.
Click Finish to complete the procedure.
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The Controller is now available to add to the ethernet/IP network. Click on the Ethernet/IP
network where the Motionlinx controller is going to be connected to and click “New
Module” In the following popup the Conveylinx module can be searched:

-
Select Module Type

Catalog ‘ Module Discovery | Favoritssl

A2 Ai2-x

Alz Clear Filters Hide Filters %
Module Type Category Fiters - Module Type Vendor Fiters -
AC Drive Device [ Advanced Energy Industries, Inc. [
Analog Cognex Comporation

CIP Motion Corwerter Darfoss

Communication = Dialight -
4| [ + 4 [ ] »
Catalog Number Description Vendor Category

Insight Automati... Generic Devicelkeya|

4| [

| 2

1 of 567 Module Types Found
[] Close on Create [Create] [ Close ] [ Help ]

Choose the Al2 and click on Create. The “New Module” popup will be shown. Here the name
and IP address can be set by the integrators wishes.

Now the correct connection parameters need to be set. This can be done in the module
definition window, click Change. In the window Module Definition that will popup the
connection needs to be “PLCIO”. The Sizes of the input and output are defined by the
connection. However the Type needs to be changed to “INT”. For the integrator it is possible

to set a tag suffix to the hardware.

L B
# Module Definition® =5
Revision: 01
Blectronic Keying: [Compatible Module vl
Connections:
Name Size Tag Suffix
Input: 25 ; Al
PLCIO INT
Output: 27 = || A0
[ ok || canced | [ Hebp
b T
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When the settings are correct, click OK. A Confirmation popup will be shown that the
module definitions will be changed, Click Yes. In the New Module popup also Click OK.
Now the module is available in the 1/O configuration.
4 Z A2 Ethernet
EE] 5069-1306ER FlowSort_DemoSetup
= Ai2 Module 10_20

3.6.2 SOFTWARE
In the Demo program, the following blocks are available. For the integration of the Flowsort
function block, copy the Add-On Instructions folder to the project.
4 Tasks
4 2% MainTask
4 L MainProgram
<7 Parameters and Local Tags
B MainRoutine
Unscheduled
4 Motion Groups
Ungrouped Axes
P Alarm Manager
4 Assets
4 Add-On Instructions
A2 PLCIO_AQL4 5
[ Flowsort_24Y_Diverter
Trends
% Logical Model

The In/Output datatype of the Function block will be automatically generated when the
module is add in the hardware.

The Flowsort function block is freely accessible for the integrator to adapt. The example
function block is divided in 11 parts.
H| et DEtE:]

#(Motor Type_Disk)|

o L

|

51 [E[(MoterType_Roller)|

89 MH|(Set_MDR_Farameters)

98 M|(CorrecticnToPulse)
167 ME[{Enable)

119 H[(Homing Module)
#(Sorting)
A(Rollers)

H[{ Communicetion)

4| Status)

[
B

%3]

)]
i

[=)]
LR WE I L R

[ DO % N % I B R O L I S ]

[ R R I |
B
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The Get Data parts reads out the data from the Ethernet/IP Device with the given Hardware
data and convert the data to values.

The MotorType_Disk part scales the speed values from the disk from 0 — 100% to pulses to
send to the controller

The MotorType_Roller part scales the speed values from the rollers from 0 — 100% to pulses
to send to the controller

The set_MDR_Parameters part sets some default settings to the controller

The CorrectionToPulse part recalculates the angles on the input of the functionblock to the
value in pulses to send to the controller

The Enable part stops all the movements of the motors when the enable is not “TRUE”.

The Homing Module part is a step program which makes the disks do a reference travel and
set a new zero position.

The Sorting part is the part where the positioning of the disks is handled.

The Rollers part is where the starting and stopping of the rollers is handled.

The Communication part checks if the communication with the Conveylinx module is still
online.

The Status part checks the status of the disk and the rollers and outputs them on the
functionblock.

For the exact functioning of the function block, the example code is supported with
comments on what certain parts of the code do. The code is just an example on how to start
with the Flowsort diverter and is freely accessible for the integrator to adjust.

3.6.3 CONTROLLER LINK SOFTWARE TO HARDWARE
The link from the software to the hardware can be done by double clicking on the
“I_hardware” or “O_hardware”. A Dropdown menu appears.

Lzl

Click on the arrow and a popup will appear where the “hardware” module can be selected.
T. »  Show: Al Tags

|Name ::\|Data Type |Usage |
-| @ » DLD_24V_00ZH _055C:Ai2_1FTFS6C5:10 <controllers
B b SLD_24vV_001H _055C:Ai2_1FTFS6C5:10 <controllers

Select the module that needs to be linked to the function block. Do the same for the
“O_Hardware” parameter.

Now the function block is linked to the module in the hardware configuration.
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3.7 PROGRAM INTEGRATION FOR OMRON SYSMAC STuDIO 1.40.0 OR HIGHER
For the use of the Flowsort 24V Diverter with a Omron CPU Unit, follow the steps described
below.

FlowSort_24Y_Diverter

—{bEnable bStat_ CommOK =
~{bHoming_Trigger bStat_HomingOK (=
—{bSortPos_Execute bStat_InPositionDisc—
—{bRaller_Execute bStat_Ready Disc—
—iGearRatio_Disk b5tat_Ready Roller—
= iMechanicRatio_Disk 0O_Hardware =
~{iGearRatio_Roller WSTAT_DiagnosticDisc [~

iMechanicRatio_Roller wiTAT_DiagnosticRaller —

iRotationSpeed

iRollerSpeed

iSertPos_MID

iSortPos_LEFT

iSortPos_RIGHT

iHomePaositionOffset

iSortPos_Location

|_Hardware

3.7.1 HARDWARE AND LINK TO SOFTWARE

To integrate the Flowsort 24V Diverter in a Omron Controller with Sysmac Studio, first the
EDS file of the controller must be downloaded. This can be done on the Pulserollers website:
https://pulseroller.com/downloads/. Go to Software & Firmware downloads -> PLC — UDT &
Data sheets -> PLC — Allenbradley files -> Conveylinx Al2 and download the EDS file.

Now the EDS file must be placed into the installation folder of Sysmac Studio. Normally this
should be:

C:\Program Files (x86)\OMRON\Sysmac Studio\lODeviceProfiles\EipConnection\Eds .

But can be different when Sysmac Studio is installed in another folder. Extract the Zip file
and copy the EDS file into this folder.
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In the Multiview Explorer go to Programming -> Data -> Global Variables.

In this window create an Input variable with datatype ARRAY[0..24] OF INT and an Output
variable with datatype ARRAY[0..26] OF INT.

Global Variables X

Group Filter ¥ | (No group)

Name Data Type Initial Value Network Publish Comment
SLD_001_0 ARRAY[0..26] OF INT O O QCutput
SLD_001_l ARRAY[0..24] OF INT O O Input v

Open the Ethernet/IP connection settings via Tools -> Ethernet/IP connection settings.

In the window that opens select the Ethernet/IP Device at which you want to connect the
Diverter to. Right-click on the device and click “edit”.

In the opened Ethernet/IP connection settings window, Click on “Registration All”.

In the opened window select the In and Output tags you want to register, and click
“Register”.

Select the variables to set.

| Variable Name | Data Type
VR Input Tag

K SLD_001_| ARRAY[0..24] OF WORD
Elw Qutput Tag

Y] SLD_001_O ARRAY[0..26] OF WORD

Comment

Check Selected ltems Uncheck Selected ltems

Register Cancel

Now the tags are registered. Now go to the Connection window in the Ethernet/IP
connection settings window.

¥ Connection

Connections/Max: 0 / 32

Target Device  AlConnection NilConnection /O Input/Cut| Ta
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In the Connection window at the right hand side the toolbox is located. In this window click
on the “+” to add a new target device. In the window fill in the Node address of the Diverter
and select the model name and revision. The model name should be:

Toalbox

S T LT 102, 168 . 10_. 10_

Maodel name  |[Al2-50

Rewvision

When the settings are filled in correctly click “Add” at the bottom of the toolbox.

Now the target device is added in the toolbox. Drag and drop the device in the connections
table.

As Connection 1/0 Select “PLCIO” as target variable select 107 for the Input and 108 for the
Output. As Originator Variable select the Tag sets that are registered. When all the settings
are filled in correctly everything will have a light blue color. When a setting is pink that
means that the se

tting is not correct.
E I —

st

nff

¥ Connection
Connections/!
| Connection Name |Connection /O [Input/Out| Target Vanable | Size [Byte] |Originator Variable | Size [Byte] | Connection Type IRPI [ms]Timeout Vi|
192.168.10.10 Ai2-5xx  Rev 5 [SLD_001_| - | 30 Multi-cast connection 500 RPIx4
LD_001_.0 54 Point to Point connection

Now the connection is configured and linked to the software. Make sure the Node address
(IP) is correctly configured on the controller of the diverter.

3.7.2 SOFTWARE
In the Demo program, the following blocks are available. For the integration of the Flowsort
function block, copy the Function blocks from the example project to the project.

| M Configurations and Setup
Ll Programming
¥ i@ POUs

= Programs

L ¥ Functions

¥ & Function Blocks
LB FlowSort_24V Diverter
L[
LE MVM

Also copy the datatypes structures from the example project to the project.

Offset Type Offset Byte

Union » | AiZ_Madule STRUCT M)
B » | A2 Module_In_Raw STRUCT NJ
» | 42 Module Qut_Raw STRUCT MNJ
p | Ai2_Module In_UDT STRUCT M)
» | Ai2_Maodule_Out_UDT STRUCT NJ
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The Flowsort function block is freely accessible for the integrator to adapt. The example
function block is divided in 11 parts.

1 Jf Flowsort bv 24V Diverter Function Block
2 /i Belease 0370372021 V2.1
3
4| // Get/Send Data
s{@|F AlwaysOn THEN.]
10!
11! // MotorType_Disk
12/ EfF AlwaysOn THEN.]
56|
5}' i MotorType_Roller
58]=|F AlwaysOn THEN.]
as|
995 ff Set_MDRE_Parameters
100/®fF AlwaysOn THEN..]
196!
1a?§ ffCorrectionToPulse
108{HfF AlwaysOn THEN..]
116/
117 //Enable
118{@fF NOT bEnable THEN.]
126
12}'§ /f Homing Module
128 {®|F AlwaysOn THEN..]
2251
2265 /f Sorting
227|@|F AlwaysOn THEN.]
265
266/ // Rollers
267|=[F AlwaysOn THEN.]
271]
272! J/ Commuication
273{@fF AlwaysOn THEN.]
279|
25@§ Jf Status
281/@|F AlwaysOn THEN..]

The Get/Send Data parts reads out the data from the Ethernet/IP Device and sends the data
to the Ethernet/IP device with the given Hardware data and convert the data to values .

The MotorType_Disk part scales the speed values from the disk from 0 — 100% to pulses to
send to the controller

The MotorType_Roller part scales the speed values from the rollers from 0 — 100% to pulses
to send to the controller

The set_MDR_Parameters part sets some default settings to the controller

The CorrectionToPulse part recalculates the angles on the input of the function block to the
value in pulses to send to the controller

The Enable part stops all the movements of the motors when the enable is not “TRUE”.

The Homing Module part is a step program which makes the disks do a reference travel and
set a new zero position.
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The Sorting part is the part where the positioning of the disks is handled.

The Rollers part is where the starting and stopping of the rollers is handled.

The Communication part checks if the communication with the Conveylinx-Ai2 module is still
online.

The Status part checks the status of the disk and the rollers and outputs them on the
function block.

For the exact functioning of the function block, the example code is supported with

comments on what certain parts of the code do. The code is just an example on how to start
with the Flowsort diverter and is freely accessible for the integrator to adjust.
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3.8 PROGRAM INTEGRATION FOR MiTsuBISHI GX WORKS 2 OR HIGHER
For the use of the Flowsort 24V Diverter with a Mitsubishi Q Series Controller via Modbus,

follow the steps described below.

-~ Flowsort_i

Flowsort
M5000 —— bEnable bStat CommOK ——M5004
M5001—— bHoming_Trigger bStat_ HomingOK ——M=&005
M5002 —— bRoller_Execute BStat InPositionDisc ——M5006
M5003 —— bSornPos_Execute bStat_ Ready Disc ——M&007
15—— iGearRatio_Disk bStat_Ready_Roller ——M=E&008
11— iGearRatio_Roller wSTAT_DiagnosticDisec ——D15001
- 0—— iHomePositionOffset wSTAT_DiagnosticRoller ——D15002
- 2—— iMechanicRatio_Disk iIMDR_Speed_Disc ——D6&010
- 1—— iMechanicRatio_Roller iMDE_BrakeMode_Disc ——D&005
80— iRollerSpeed IMDR_Acc_Disc ——D6012
‘80— iRotationSpeed iIMDR_Dec_Disc ——D68013
60— iSonPos_LEFT iIMDR_Speed_Roller ——D&011
- D15000—— iSorfPos_Location iIMDR_BrakeMode_Roller ——D6008
- - 0—— iSortPos_MID IMDE_Acc_Roller ——D6014
B0—— iSonPos_RIGHT iIMDRE_Dec_Raoller ——D6&015
-01001.0—— bMDR_Homing_Sensor_Disk iIMDR_ControlMotor_Disc ——D8004
-‘D1001.F—— bBMDR_Heartbeat iIMDR_ServoCTRL_Disc ——D6024
- D1007—— sMDR_DiscDiagnostic iMDR_ControlDistance_Disk ——D6023
010711 —— sMDR_RollerDiagnostic iMDRE_ControlMotor_Roller ——DG007
01019—— IMDR_DistanceDisc D
01021 —— wMDRStatusDisk
01022 —— wMDRStatusRoller

3.8.1 HARDWARE

To integrate the Flowsort 24V Diverter in a Mitsubishi Q-Series Controller via modbus the
following settings should be configured (in this example we used a QJ71MT91 card). The

settings can be configured under the Intelligent Function Module in the

Eg Intelligent Function Module
E\h D00 CITIMT

project tree.

..... 4 Switch Setting
g Basic_Parameter(Router_Information)
7 Basic_Parameter{Preferred_node_specification(MODBUS(R)/TCP_Setting))

s Autormnatic_Communication_Parameter

----- = =t MODEUS_Device Assi gnrment_Pararneter

----- 5 E

The Basic_Parameters (Preferred_node_specification) should be configured as follows:

—| MODBUS/TCP Setting i The parameter setting concerning the MODBUS/TCP setting.
Local Slave Station Port No. 502
Target 5!.E|'-.-'n=-T Port Nu:u._ for Automatic =02
Communication Function
FLC Response Monitoring Timer Value 10

- - e - am r [l [l ran -
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Then the automatic Communication Parameters should be configured as follows (per
Device):

— Automatic Communication
Parameter

— Automatic Communication
Parameter 1

Set the automatic communication parameters when using the automatic

The parameter setting concerning the automatic communication.

Target Station IP Address 192, 165.202.20
Module ID :255

Repetition Interval Timer Value 10

Response Monitaring Timer Value 0

Type Spedfication of The Target

MODELIS Device 0505h:Read/MWrite Holding Registers

-1 Read Setting The parameter setting concerning reading data from slave.
Head Buffer Memary Address 1000 h
Target MODBLS Device Head
MNumber 1653
Access Points 25
-1 Write Setting The parameter setting concerning writing data to slave.
Head Buffer Memary Address 3000 h
Target MODBUS Device Head
MNumber 1733
Access Points 27

The IP-adress of the device depends on the configuration of the conveylinx module.

The type specification of the Target Modbus device must be 0505h. The Head Buffer
memory address of the Read settings and write settings can be set customer specific these
are the memory addresses in the PLC buffer where the modbus data will be stored. This
address must be unique within the Automatic Communication Parameters. This Adress is not
the address that is used in the PLC! This address is in the Auto Refresh parameter which is
explained later. The Target MODBUS Device Head Number must be 1699 for the Read
settings and 1799 for the Write settings. This is the address of the Modbus holding registers
in the Conveylinx module. The Access Points for the Read settings must be 25, and for the
write settings this must be 27. These are the number of registers that are read/written in the
Conveylinx module.

For adding more Conveylinx modules the same parameters with a different IP-Address and
with different Head Buffer memory addresses.

3.8.2 CONTROLLER LINK SOFTWARE TO HARDWARE RECEIVE DATA

The Auto_Refresh settings are customer specific:

Item
-] Transfer to PLC The data of the buffer memory is transmitted to the specified device.
Auto Communication Function Buffer Input (01000 (0,2150)

Auto Communication Function Operation Status
Storage Area (Parameter 1 to 64)

User Setting Area (Input)

-] Transfer to Intelligent Function Module The data of the specified device is transmitted to the buffer memory.
Auto Communication Function Buffer Qutput Area | D6000 (0,2150)
User Setting Area (Output)

This means that the data configured in de Function Buffer Input is stored from PLC-address
D1000 till address D3150 (these are the data read from the Conveylinx modules). The data
configured in the Function Buffer Output is stored from PLC-address D6000 till address
D8150 (these are the data that is written to the Conveylinx modules).
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3.8.3 SOFTWARE
In the Demo program, the following blocks are available. For the integration of the Flowsort
function block, copy the Flowsort function block to the project.
L___lx T:'.EU
:} Prograrm
- FB/FUN
é‘"'@
i gT] Program

: - & Local Label
{3 Structured Data Types

-4y Local Device Comment

The Flowsort function block is freely accessible for the integrator to adapt. The example
function block is divided in 12 parts.

The MotorType_Disk part scales the speed values from the disk from 0 — 100% to pulses to
send to the controller

The MotorType_Roller part scales the speed values from the rollers from 0 — 100% to pulses
to send to the controller

The set_MDR_Parameters part sets some default settings to the controller

The CorrectionToPulse part recalculates the angles on the input of the functionblock to the
value in pulses to send to the controller

The Enable part stops all the movements of the motors when the enable is not “TRUE”.

The Homing Module part is a step program which makes the disks do a reference travel and
set a new zero position.

The Sorting part is the part where the positioning of the disks is handled.

The Rollers part is where the starting and stopping of the rollers is handled.

The Communication part checks if the communication with the Conveylinx module is still
online.

The Status part checks the status of the disk and the rollers and outputs them on the
functionblock.

For the exact functioning of the function block, the example code is supported with

comments on what certain parts of the code do. The code is just an example on how to start
with the Flowsort diverter and is freely accessible for the integrator to adjust.
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APPENDIX A — UPDATING THE FIRMWARE

Flowsort has improved the movements of the controls in multiple ways. One of them is that
the firmware for the Conveylinx-Ai2 controller is created especially for our 24V diverters.
Along with the supplier of the controllers, Flowsort has developed a special firmware which
will improve the start and stop movements of the discs.

The controllers on the diverters with the old firmware need to be upgraded manually. The
new firmware has to be upgraded by the EasyRoll program. This can be done for the
complete line of controller in a sequence or for one single separate controller. To upgrade
the firmware, follow the following steps.

Step 1:

Download and open the EasyRoll program. It can be downloaded on the website of the
supplier of the controllers:
https://www.pulseroller.com/webroot/files/EU/Software%20&%20Firmware%20Downloads
/Software/EasyRoll/EasyRoll/Latest%20EasyRoll/EN/EasyRoll V4 19.zip

Download the Flowsort firmware here or ask the Flowsort team for the newest files:
https://www.flow-sort.com/images/files/downloads/ConveyLinxAl 5 6 2-FLOWSORT.bin

Step 2:
Make a connection to the controllers by typing in the IP-address of the controller. Click on
refresh to get the controller alive.

ﬁ EasyRoll Version 4.19 (US) — O x
I Network P:| 192 | 1688 | 20 xx I Blink&W/ink N t
Th T o
FromMode 8| I ToMadett| 1 J g (el I Advanced
Serial Nurnber: Cloze Dialog Con nected
Firmware Yersion: Hardware Revision
Upstream Zone Downstream Zone
ZPA Mode ’—;| Setal Enor and Infarmation ZPA Mode ’ﬁ el Enar and Infarmation
Clear | JamEno: @ Clear | JamEnor: @
G&P Timer s Set Jam enor Counter GAP Timer 38 Set Jam emor Counter:
T-zone T-zone
Ancept time: = Set Accept time: HEE et
Settings Settings
" Dynamic Release Temination | Disable SensorJam Auto Clear [ Dynamic Release Teminaton | Disable Sensor Jam Auto Clear
[™ Dpramic Release Cantrol ™ Disahle Amival Timeout Setal ™ Dynamic Release Control ™ Disable Arival Timeout Set Al
[™ Disahle Arrival Jam Reset Delay [ Disable Manual Dperations ™ Disahle Ammival Jam Reset Delay [ Disable Manual Dperations
[” Disable Sensor Jam Reset Delay " Disable Sensor Jam Reset Delay
Aunval/Departure: @Accumuh{e Arrival/D eparture: @A\:cumulﬂle
el Errar and Information L Errar and Information
Rlocilbees :‘ 52t Al | Senser Connection Enor: @ || | Motor Type: ] SelAl | sansor Connection Enar: @
% Sensor Gain X ’—_l Sensor Gain
Brake Mathadt Setal poang || Braks Method Setal Enor @
Error Counter: Error Counter:
Spesd: 4 Set | Setal Speed: # Set | SetAl
J—‘ Iotor Conpector Enor @ J—I Mater Connector Erar:
. . . Voltage drop (<16v]: &
Only upgrade the firmware on the controllers in the diverters!
Mator shart-circuit: &
Do not upgrade the firmware on the controller on other equipment Ma. Torgue: @
. Overload: @&
(i.e. controllers on roller convevors / belt conveyors) o st ©
otor stalled:
Current: | mé, Mator Sensor Erar: @ ||| Current: ‘ mé, Motor Sensor Emor: @

Overheat: @ =
Operating time: min Operating time: . .
— — For the diverters delivered

P[d;r:’\Dplerature' T Motor Enor Counter: ?;rﬁj[erature'

T vty @ Nedde ] after 12-2020, the firmware is
upgraded before delivery.

&Ejzco
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Step 3:
Click on Advanced Dialog, a new window will open. Go to the Upgrade tab. Click on Browse...

Network IF: ’ﬁ ,ﬁ ’7 S @Blink&Wink D\aﬁzgsnc
FromNoce [ 1 ToNosew[ # | +| setal P
Serial Number.[306329 | Uiy

You can use both nommal and
Fimware ersior: |5.04.0 R i B
Leftlink @ @ RightL|
Upstream Zane a 1921682120 | 4 + Refresh 1
ZPaMade: | Singulation Special Services | B = exZone | Semsos | Extensions | e
| Look Ahead & Timing Corrections | Metwork Services | B3| JamEnor @

GAR Timer |00 o Finmware EIN fil location Jam eror Counter: 0
T-zone B I
Settings | Selested Devices: (4) L
1921682120 \am Auto Clear
1921682121 Upload e

192 168.21.22 Jimeaut Set Al

192168.21.23 Uplosd ALL | Operations

Arrival/Depatture: 0/0 NOTE: You can sslect mulipls devices via Network Services, "Uparads P button () acoumutate

I Disable Arival Jam Ress
I Disable Sensor Jam Resi

4

Output: L

Left MDR I Enor and Information

el el conov i ECT weor Connection Enor:
Brake Method:  [Marmal SEnsanE';aowrn o
Feal Speed 0.000 f Error Counter: 0
Speed: 1.000 1
Aotor Connestor Enor: &
i L Yoltage drop [¢18V): @
Acceleration: |30 L Motor short-circuit: &
(4]
Deceleration: |30 " Mai, Torque:

< > Overload: &

Motor stalled: &
Current: 0 mé T WMotor Sensor Erfar @ [ Current: © mé Motor Sensor Enmor: &

Overheat: @ Overheat: &
Operating time: 7 min Operating time: 4 mir
Mater <40 4 Matar <40 4
Temperature: 5 Motor Error Counter: 0| || Temperature i

Module o o ltage(s 30wy & | | Module o
Temperature: i & vl ) Temperature: 5o C

Hotar Exror Counter: 0

Ey=zco
Eyzco

Overvoltagel>30v). &

Step 4:
Select and open the Flowsort firmware (ConveylLinxAl_5_6_2 — FLOWSORT.bin). Click only
on Upload ALL to upgrade all the controllers for the diverters in the sequence at once. Do
not upgrade the controllers of other equipment (i.e. roller conveyors / belt conveyors)!

&

Newor B[ 152 [188 [T EDainkewink

Fonodes:[ 1 ToNodet|[ ¢ - | «| R ||| e Not
Serial Mumber B | [ Connected

Firmware Versian:

Conveylinx Advanced Dialog X
et 4 1921682120 |1 4 E
ZPA Mods: Special Services ] PFinZ Usage ] Flex Zone } Sensors ] Extensions ] G
Look Ahead & Timing Upgade | Comnections | Network Semvices | P | JamEror @

GAP Timer: bes
T-zone
Accept lime =B
Settings
I~ Dynamic Releass Tami

Firrware BIN file location: Jam erar Counter:
DAL LinsAi2Fir A LireAl_5_04_0.bi
[ \ConveyLinkiZFimware\ConveyLinetl_5_04_0bin .

192.168.21.20

192.168.21.21
i a1 e 2 % sl ConveylinxAl_5_6_2 — FLOWSORT.bin

[ Disable Sensor Jam Fies
e NOTE: You can select mulple HE\W Fu button G accumutate
1 Dutput L

Left MDR

Uploading ConveyLinsbl_5_04_0 bin to 132156 21 20 (53456 of 410228] e
Motor Type: Uploading CorveyLinsal_5_04_0 binto 192.168.21.21 [83456 of 410228]
Uploading CorveyLinsAl_5_04_0 bin to 192.168.21.22 [B3456 of 410228] sor Connection Enor. &
Brake Method: Uploading CarveylLireal_5_04_0.bin to 192.168.21.23 (83456 of 410228).. SensanEam
ror:
Enor Counter:

s

Speed:
otor Connector Enar. @
Cw/COw: Yoltage drop [<18v): @
Acceleration: Motor short-circuit: @
Deceleration: i e
Only upgrade the firmware on the controllers in the diverters!
Current:

Do not upgrade the firmware on the controller on other equipment
Operating time:

A (i.e. controllers on roller convevors / belt conveyors)

Temperaturs: @ '

)
Module o il ltagel> 20v), @ || |Module . 4
Temperature: © pa ] ) Temperature: 2

Overvoltagel> 30V @

-52-



flowsort

AOOULER SORTING SYSTEMS

Step 5:
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Wait for the program to show “Done” after every node. Now the upgrade to the Flowsort
firmware has been succeeded.

Serial Number:

Metwark |P; W ’ﬁ ’T bes
From Node #: ’TTDNudeﬂ:’T Jj

@Elink&Wink

M Advanced
Dial
Close i

Not
Connected

Firmware Versior:

Upstream Zone |

ZP4 Mode:
GAP Timer: sec
T-zone ’—SEE

Accept ime.
Settings = |
™ Dynamic Release Termi
[ Dunamic Release Contr
[” Disable Arival Jam Resq

I Disable Sensor Jam Res)
Aival/Departure:

Left MDA -
Mator Type:

Erake Method:

Speed:

L

CwICOW:

Acceleration:

@

Deceleration:

@

Conveylinx Advanced Dialog

19216821.20 |1 4 Jj Refresh

X

r and Information

Current:

DOperating time:

Motar
Temperature:
Module
Temperature:

ma

Special Services ] Pin2 Uzage ] Flex Zone ] Sensors } E stensions }
Lok Ahead & Tiring eas Corveciors | Nelwark Sewvicss | P2 | JamErvor @
Firmnware .BIN file location: Jam error Counter:
‘D ACorveplinedi2FirmwarstConveylinedl_5_04_0 bin Browse...
Selected Devices: [4) E
192 168.21. 20 :
192.168.21.21 _Upluad One
192.168.21.22 H H
leiea ConveylinxAl_5_6_2 — FLOWSORT.bin
Upload ALL iy
NOTE: You can select multiple devices via Network Services, "'Updrade P button. @Accumulﬁle
Output E
Upgrading 192.166.21.20 with P fle ConveyLinwl_E_04_0Lbin revision 5.04- Dane. | Evor and Information
Upgrading 192.168.21.21 with P/ file ConveyLinkl_5_04_0.bin revision 5.04- Done c ion Enor: 1
Upgrading 192.168.21.22 with P file ConveypLingdl_5_04_0.bin revision 5.08- Done. 0 R el "Ef[
Upagrading 192.168.21.23 with Pw file ConveyLinsdl_5_04_0.bin revision 5.04- Done. SE”SUTEGHIH
nor:
Errar Counter:
otor Cornector Ernor: @
‘oltage drop (¢18v]: @
Motar short-circuit; &
Ma, Torque: @
< > Overload: &
Motor stalled: @
Fator Sensor Erer @ [T TCanert I e T Motar Sersar Eror: @
Overheat @ Overheat: @&
R Operating time: mir R
u u
Matar o
@ Matar Ermar Counter: Tempesature: C ﬁ Maotar Errar Counter:
Overvoltage(> 30v): @ ?;rﬁ:‘:lature: c Overvolage]> 0] &

Please note that if you upgrade firmware, all of each module’s settings
(motors, speeds, acceleration, deceleration, etc.) are preserved.

Only upgrade the firmware on the controllers in the diverters!
Do not upgrade the firmware on the controller on other equipment
(i.e. controllers on roller convevors / belt conveyors)
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