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Welcome
WELCOME TO WEG LADDER PROGRAMMER!

Thanks for using WEG LADDER PROGRAMMER, a graphic ladder program used to facilitate the PLC
programming, through an integrated development environment.

WLP is a powerful 32 bits tool that grants you characteristics and functionalities to create professional
applications through simple mouse clicks.

Overview

What the news in WLP
WLP V9.10

New functions:
- CFW700 V1.22:

- Engineering units referenced according to the parameters P510, P512, P514 or P516 in the
configuration of user parameters (%0UW);

- Decimal points referenced according to the parameters P511, P513, P515 or P517 in teh
configuration of user parameters (%0UW);

- Included %SX3022 = state of command run;

- Included %SX3023 = force run SoftPlc;

- Included %SX3024 = in quick stop;

- Allow config Ts field of PID as %MF;
- CFW701:

- Included %SX3024 = in quick stop;

- Included %SX3026 = in bypass;

- Included %SX3028 = in firemode;

Correction of V9.00 functional deviations:

- New application was not showing the latest standard version of equipment;

- TRANSFER Block: floating point data was converted to integer;

- MUX and DMUX block: fixed system markers according to the equipment;

- IMMEDIATE COIL: fixed help that was not open;

- CFW11: updated the EDS;

- CFW?700: changed V1.20 that does not exist to VV1.22;

- CFWT701 - user parameters: fixed items of engineering units;

- SCAO06 - inside USERFB block: fixed data types on SRC field of TRANSFER block
- SCAO06 - inside USERFB block: fixed INT2FL and FL2INT blocks to the float and double data types;
- SCAO06: disabled monitoring of macro parameters;

- SCAO06: fix error code in the help of MC_Power block;

WLP V9.00

New blocks SCA06:
- IMMEDIATE COIL
- CTENC2

New functions:

- Included version 1.20 of the SCA06

- Upload/decompiler function for SCA06

- Added Jerk argument for the following blocks of the SCAQ6:
- MC_Stop
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- MC_MoveAbsolute
- MC_MoveRelative
- MC_MoveVelocity
- Added Velocity, Aceleration e Deceleration arguments for the following block of the SCAQ6:
- MC_Phasing
- New float system markers and double system markers of the SCA06 (101}
- Added encoder inputs of the EEN1 and EEN2 accessory for following SCA06 blocks:
- MC_Camin|[159)
- MC_Gearln
- MC_GearInPos
- Added signed variable option in trend of variables dialog

Correction of V8.90 functional deviations:

- SDO block did not work properly for the retentive markers of the SCA06, could use incorrect values in its
execution.

- Conversion of unit speed "rps" was incorrect.

WLP V8.90

Included new equipments:
- CFw701
- CTW900

WLP Vv8.81

Correction of V8.80 functional deviations:
- Correction in identification of equipment and/or versions of the equipment in download, which could lead
to improper requests for changes to equipment.

WLP V8.80

Included V4.0X of SRW01-PTC and SRW01-RCD
Included VE2.50 of VE3.90 and CFW11

WLP V8.71

New applications for CFW11:
- Crane horizontal and vertical motion
- Center winder via dancer, load cell or motor torque

Correction of V8.70 functional deviations:

- Compilation error of block USERFB for CFW700, this error make the program incompatible with these
equipments

- Error on loading aplications in spanish language, no aplication was loaded in this situation

WLP V8.70

Included new equipments:
- SSW7000
- CFW500

Correction of V8.60 functional deviations:

- Solved the problem in setting languages for Windows Vista and Windows 7, that do not load correctly the
data of the language;

- Solve the problem that WLP load the wrong menu when the Ladder project is openned (loading the
language of the Windows);

- Not descompile PLC-01 VV1.4X and PLC11-02 VV1.4X because WLP was identifying a wrong version;
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- Not descompile CAM and CALCAM blocks for PLC11-01 and PLC11-02;

- Uploading of wizards values of configuration do not read negative values of words;

- Descompiler of user program parameters had problems with negative values of the minimum and maximum
values and the decimal digits;

- Configuration of the tags of MUX and DMUX blocks were not possible because the tag button used wrong
markers addresses.

WLP V8.60

Included V1.1X of SCA06
100% compatible with Windows Vista and Windows 7 (32 and 64bit)

New blocks SCA06:

- MC_CamTableSelect /157
- MW CamCalc|1s8
-MC_Camin|1s9)

- MC CamOut /16

New functions:
CANopen master for SCA06 according WSCAN V2.00
Tool Cam Profiles for SCAQ6 utilized for managing the CAM profiles of equipment.

WLP V841

Modifications:
For the CFW700 V1.03, the compiler blocks programs with size superior to 5986 bytes.

Correction of V8.40 functional deviations:
For SCA06 when the inputs of MUX block were disabled, in some situations the boolean value read and
transfered to output was 1.

WLP V8.40

Included V3.0X of SRWO01-RCD and SRWO01-PTC

New functions:
* USERERR |2111 : User error block to SRW01-RCD V3.0X/Higher and SRW01-PTC V3.0X/Higher

Correction of V8.30 functional deviations:

- Programmable parameters of SCA06 were not working properly

- Block IDATA in SCA06 was not working correctly for double marker
- In CFW700 in some situations the download does not work correctly

WLP V8.30

New functions:

* CAM: creation of CAM [138) positioning profile for PLC11-01 and PLC11-02 firmware versions 1.30 or
higher

Verify block compatibility 1031 and data type| ¢0 for more details.

Correction of V8.22 functional deviations:

- Error while compiling USERFBs for PLC11-01 and PLC11-02

- MC_PHASING block - PhaseShift argument was truncating the value when configured as constant
- In the USERFB it was not releasing parameters (%PM) for the encoder counter reset

- Error in the project conversions from wip 8.00 to 1.20, 1.30 and 1.70 CFW11 firmware versions

- SCA06 MATH block was not correctly enabling the tag button for double markers
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- It released double marker in the IDATA for equipments different from the SCA06

- It released the double option in the USERFB configuration for equipments different from the SCA06
- The parameter value window did not indicate the correct project pass when saving a file

WLP Vv8.22

Version to correction of WSCAN V1.80 functional deviations.

WLP V8.21

Correction of V8.20 functional deviations:

- Fixed the table parameters for the CFW11.
- In PLC11-02 analog inputs and outputs were not allowed in the TRANSFER block.

WLP V8.20
New supported equipment:

- SCA06
Verify block compatibility 103 and data typel oo for more details.

New function blocks for the SCA06:

- MC_Power : Real axis enabling

- MC_Reset : Fault reset

- MC_Stop : Stop execution

- MW._IqgControl : Ig control

- MC_MoveAbsolute : Absolute positioning

- MC_MoveRelative : Relative positioning

- MC_StepAbsSwitch : Search of zero switch

- MC_StepLimitSwitch : Search of limit switch
- MC_StepRefPulse : Search of reference pulse
- MC_StepDirect : Axis position value change

- MC_FinishHoming : Axis status change

- MC_MoveVelocity : Speed movement

- MC_Gearln : Speed synchronism

- MC_GearInPos : Synchronism in position

- MC_Phasing : Axis shift execution

- MC_GearOut : Finalize synchronism

WLP V8.00

New supported equipment:

- PLC11-02

- SRW01-RCD

Verify block compatibility 103 and data typel o0 for more details.

New functions:

- The MMC 2281 block for the SSWO06 was added (one block per ladder and only with the SSW06 optional
10S6 board).

- The CANopen Follow 1741 block for PLC11-01 and PLC11-02 was added.

- Support to Spanish language for SRWO01-PTC and SRW01-RCD.

Modifications:
- The equipment SRWO01 was changed to SRWO01-PTC.
Verify block compatibility 1031 and data type| e0 for more details.

WLP V7.23
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New functions:

- An english wizard for the SWDA, SWLC and SWMT surface winders has been included.

- Before recording a backup, it verifies if the file has been saved.

- The SRW wizard has been changed in order to inform that the unbalance protection is only for three-phase
motors.

- It generates a compilation error when putting SX system markers in contacts and coils for PLC1, PLC2,
POS2 and SRW.

Correction of VV7.24 functional deviations:

- “lllegal Operation Error” was indicated when an anybus table was opened, only one output was put in and
the “Close” button was clicked.

- By changing the CAME number of points to a constant and defining a value, it always indicated an out of
range error when OK was pressed.

- Errors regarding the PW-PD term and wrong comments in BTBA, BTCC and BTTM applications, were
corrected.

- The sign logic in the position conversion to floating point (it was inverted) in the PO2FLOAT user block
has been corrected.

- The wake up mode activation logic to enable the multipump system for the MBCF, MBCM, MPFIC and
MPFLC applications, has been corrected.

- The visualization of the Line Speed Reference variable in the Surface Winder monitoring dialog box for
BTBA, BTCC, BTTM, SWDA, SWLC and SWMT applications, has been corrected.

- The logic to switch off the pump driven by the inverter when this pump is disabled during operation with
MBCM and MPFLC applications, has been corrected.

WLP V7.22

Included V1.30 of CFW11.
Final version for PLC11-01.

WLP V7.21

Included V1.30 of SRWOL1.

Correction of V7.20 functional deviations:

- Sometimes when the "Print Preview" function was used, it could not quit WLP anymore;

- When downloading a program with the ladder file closed, if it was needed to compile, an 'lllegal Operation'
was issued.

WLP V7.20

Final version for SRWO01;
Check the modifications of the VV7.10 Beta, V7.11 Beta, V7.12 Beta, VV7.13 Beta and V7.14 Beta versions.

Correction of VB7.14 functional deviations:

- If more than one project is open with different equipment, when changing from one project to another and
executing the “compile” command in certain situations, the address range of the other project was used,
causing a compilation error in several points because the addresses are not completely compatible (ex: one
PLC2 project and one PLC11 project).

- Illegal operation when the customized monitoring window was closed.

- Optimized time to close the customized monitoring window.

- User blocks (USERFB) were corrected so that they are compatible with the PLC1, PLC2, POS2, PLC11
and CFW11 equipment.

- In certain situations, online monitoring did not open, which loaded different communication configurations
from the macros or the subprograms.

- lllegal operation when converting a project with a macro.
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- Compiler generated invalid program for the 0.5X versions of the PLC11-01.

WLP V7.14 Beta

New blocks:

* REF[168); Send speed reference or the torque current reference for the drive.
* CALCCAM [152); Calculate CAM.

For more details verify the block compatibility [105)

New functions:

* Force Inputs/Outputs| 65

* General Information (Online)! 631

* CFW11: the USERERR |211 and RTC/1821 blocks for use in the ladder were released.

Correction of VB7.13 functional deviations:

- Error message when creating new USERFB.

- Conversion of equipment to sat block did not work for markers that were not float.

- When creating a project with a name that contained "-;.,:" the text was erased from the character on and a
project was created (sometimes overwriting projects).

- Error message was inserted for when the SSWO06 program is > 1024 bytes.

- System marker monitoring generated error.

- Modbus upload function via serial was corrected (SSW-06 decompiler sometimes did not work).

- USB error messages were simplified.

- A method was created to prevent illegal operations accessing monitoring dialogs which sometimes
occurred because a monitoring thread had not been completely finished.

- Error when creating marker description with “Tag” text (wlp understood that it was a tag definition again).
- USERFB parameter does not work at the output of the dmux block to the PLC11.

- USERFB block + fieldbus configuration in the same PLC11 project blocks the card.

- Dmux does not allow PM to be inserted in the conversion bits.

- USERFB parameter monitoring does not work for SoftPLC CFW11.

- Combobox error in the transfer to PM of the SoftPLC CFW11.

- Modbus offset for SX and SW system markers are incorrect for PLC1, PLC2 and POS2.

WLP V7.13 Beta

Correction of VB7.12 functional deviations:

- CFW11 SoftPLC: the PID and FILTER blocks did not show the time base correctly.

- The TON block time base was altered when a ladder page was inserted in the program.

- The tag key of the CTENC block reset was not working.

- When a block was removed the unnecessary monitoring boxes were not automatically erased.

- Monitoring blocks moved themselves erratically when trying to rearrange them.

- SRW1: the %PM addresses for the TRANSFER block did not work correctly in the USERFB block ladder.
- SRW1: correction of the digital output addresses.

- SRW1: an image for monitoring the digital outputs was included.

- The fault that could cause the loss of the WLP tags while the “Save” or “Save as” commands of the
“Project” menu were used, was corrected.

New functions:

- Tools for saving and restoring the WLP project back-up were created.

- A tool for exporting and importing applications was created.

- SRW1: the MUX and DMUX blocks for use in the ladder were released.

- PLC11: the PID and FILTER blocks for use in the USERFB block ladder were released.
- Now an attempt to monitor incorrect equipment aborts the monitoring.

WLP V7.12 Beta
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Correction of VB7.11 functional deviations:

- Address of the SRWO0L1 stack was incorrect, this caused an error when coils in parallel were used.
- It did not open VB6.21 and V6.22 version files

- The text of the parameters for the SRWO1 wizards was updated.

New functions:
- The bit marker %SX3033 was inserted: torque reference (compatible with the VE1.20 CFW11 SoftPLC)
- Files of the SSW06 parameter HMI were added

WLP VB7.11

Correction of VB7.10 functional deviations:

- PLC11: subroutine must not access drive parameters.

- PLC11: by erasing a block that had internal float, it generated error in USERFB address calculation.

- PLC11: internal resources calculation bug when using a USERFB.

- PLC11: the description of the SX3068 and SX3070 markers when the tag option is selected was corrected.
- when compiling (F7) or downloading (F8) it must save all the files.

- PLC11: USERFB compilation error (output parameters with wrong mask).

- PLC11: boolean USERFB parameter monitoring error.

- PLC11: bug in the TRANSFER and IDATA inside the USERFB (the firmware was not identifying the type
of USERFB parameter).

- PLC11: USERFB compiler bug was calculating wrong addresses for the USERFB parameters.

- the bug that could occasionally occur by adding/removing numerical value monitoring boxes due to the
interaction between the main and the monitoring threads, was corrected.

- IDATA address value for constant type data was released, in order to allow the creation of a ladder routine
that accesses specific drive parameter as a function of the equipment.

WLP VB7.10

New supported equipments:

*PLC11-01

* SRW01

For more details refer to block compatibility[1031 and data types| oo™,
For the SRWOL relay, verify the new functions below.

New functions:

* Project tree| 24

* Configuration Wizards| 261

* Monitoring Dialogue Boxes| 261
* Monitoring via HM1| 83

New blocks:
* RTCl182; real time clock
* USERERR [211): it generates user error

Several modifications:
- MACRO block was renamed to USERFB [216)

Correction of VV7.01 functional deviations

- During the compilation a fatal error is generated for blocks with two inputs, when one is connected directly
to the left bar.

WLP V7.01

Correction of functional deviations \VV7.00:
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- Online monitoring of CFW-11 SoftPLC V1.00 showed values captured in the middle of scan cycle. This
deviation generate incorrect transitions on monitoring values.
Note: This correction was done with firmware VV1.01 of CFW-11.

WLP V7.00
Supported new equipments:

* CFW-11 SoftPLC
* SSW-06 SoftPLC
For more details verify the block compatibility (1051 and data type| 90",

New functions:

* USB communication| 887 with the CFW-11 SoftPLC.

* Upload/decompiler|e3: It is possible to read the ladder program from the CFW-11 SoftPLC and from the
SSW-06 SoftPLC.

* Configuration possibility for the presentation format of the numeric values during on-line monitoring. For
more details verify the numeric value monitoring| 747 and the communication menu.

Correction of functional deviations V6.20:

- The online monitoring keeps monitoring boxes from blocks that have been erased and changed by others.
- Several problems related to button bars and windows blinking during online monitoring were solved.

- During online monitoring incorrect values were read when trying parameter upload in the parameter box.
- It allowed project page erasing when it was a single page, which caused an illegal operation.

- An error occurred while moving blocks that had exceeded the edition area due to increase of their size,
compared to the saved version of the project.

WLP V6.20
New Blocks:

* CAM |[1381: creation of CAM positioning profiles for POS2.
* SPEED [1661: drive speed reference.

Changed blocks:

* SETSPEEP /161, JOG 165, SCURVE [125), TCURVE 128, TCURVAR [137, HOME 131}, INPOS 175}, INBWG
1771, STOP 126, QSTOP 123,

FOLLOW 178, MSCANWEG [212), SHIFT [1551 Added axis|1081 selection parameter.

* STOP[120), QSTOP |125: Added control 128 selection parameter.

Correction of functional deviations VV6.11:

- File opening fault with blocks of different sizes in projects of version V5.10R2.

- Macro parameter inclusion for all PID 186 parameters.

- Comment block fault when Control+Enter is used for more than one line.

- TCURVAR [1371 block copy/paste fault not all markers were copied.

- Fault for transporting project to another computer without any project macro, no project will be
transmitted.

- No network markers in the address table.

- When the address table was closed, the WLP application focus was lost.

- No user parameters are opened in English language during variable monitoring.

- Macros text font has been changed, including space character and increasing the number of the
macro parameter characters.
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WLP V6.11

Correction of functional deviations V6.10:

- Problem on opening projects that have been created on the WLP ve5.10.r2.

- Problem on opening projects that have been created on the WLP 4.20 or minor.

- Problem on the online monitoring dialog box. The dialog boxes disappeared after a SAVE command.

- Problem on the macro block. This block had a problem when INT2FL [2081 or FL2INT [2081 blocks were used
in the same project.

- Problem on the SCURVE 1251 and TCURVE [1281 simulator.

- Problem on opening macro files.

- Minor bugs have been fixed.

WLP V6.10

New features:
* CANopen master to PLC2, using WSCAN [ 52" (WEG Software CANopen) software.

New ladder blocks :

* SDO|2131: service data object - CANopen master.

* TCURVAR 137 executes a positioning with variable trapezoidal.

* QSTOP/1231: stops a movement adefendant for the fast entrance of the connector X8, bolt 8 (null pulse of
encoder).

* MUX 208 and DMUX [206%: multiplexer and demultiplexer.

* IDATA [2167; indirect data transfer.

Obs.: this new blocks is available for the followings firmware versions: V1.80 of the PLC1, V1.20 of the
PLC2 and V1.30 of the POS2.

Blocks changed:

* New options on MATH [1951 block: operations in word - pow, or, and, xor, nor, nand, xnor, shift and
aschift; operations in float - pow

* New options on FUNC [202) block: exp, In, log10, trunc, frac, round

* New options on INPOS|1751 block: <=, =

* 6 more types of homing on HOME [131) block

* New options on PID [ block: manual or automatic selection, direct or reverse and filter on reference
* New option on SHIFT [1551 block: degrees / scan cycle

WLP V5.00
New ladder blocks :

* MACRO 216): the user can create and use ladder sub-routines into the program.

* CTENC 1011 encoder pulses counter.

* MATH 1951 possibility of executing math instructions with words.

* COMP|192); possibility of executing comparison instructions with words.

* EUNC |202; possibility of executing math functions with words.

* SETSPEED/1611: possibility of using float marker do set speed of block.

* MSCANWEG |2121; possibility of select between real speed and reference speed to send for slaves.

Obs.: this new blocks is available for the followings firmware versions: V1.70 of the PLC1, V1.10 of the
PLC2 and V1.20 of the POS2.
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New functions :

- WLP edit environment : save all projects and close project
- Variables Monitoring| 757 : remember last file and save as file
- Trend of Variables/ 77 : remember last files, save as file and pause trend

WLP V4.20

Launching of the new board PLC2, used by the drive CFW-09. The user must select the equipment and the
respective firmware version that will be used for this project, via Menu-Project-Proprieties| 23", This board
included in hardware all features of the PLC1 board and add 1 encorder input, 1 analog input with 14 bits of
resolution, 1 PTC input and 2 analog outputs.

NOTE: The V1.10 version of the POS2 board is only compatible with the WLP V4.20.

WLP V4.10

Launching of the new board POS2, used by the servodrive SCA-05. The user must select the equipment
and the respective firmware version that will be used for his project, via Menu-Project-Proprieties| 29

Blocks implemented for the board POS2 :

* TRANSFER [207; it compares the current position with the programmed one.

* SAT |2081 2 new programming modes have been created. It follows the master in position, but it can also
follow it speed. In addition, the synchronization source may be via CAN network or via Encoder.

* INT2FL |2081: it executes the position increment of the motor shaft.

* COMP /1931 it executes positioning correction at each received signal.

* PID 1861 it allows speed and position read received via CAN network.

Variable write functions have been implemented for the following online monitoring items:

Online Monitoring| 72
Variables Monitoring 751

WLP V4.01

The online monitoring on WLP V4.00 does not work in Windows 95/98. This bug is already fixed.

WLP V4.00
Online monitoring functions were implemented in this version. These functions are:

* Online Monitoring| 721: view the states of the contacts and coils and values of the function blocks in the
ladder editor.

* Variables Monitoring| 75 a dialog with variables monitoring.

* Trend of Variables| 77 a graphic with the values of the variables in real time.

* 1/0O Monitoring| &1 a dialog that shows the states of the inputs and outputs.

* Parameters Table/se: a dialog with options of saving or loading from a file, upload and downlad the
values to the PLC.

WLP V3.42

WLP V3.41 is only compatible with the firmware version V1.41 of PLC. Now, WLP is compatible with all
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2.2

firmware version up V1.30 of PLC.

WLP V3.41

Permit to the user select between english language or the portuguese language.

Implemented blocks:

* FOLLOW [1711: follow the speed of the master motor de according with the synchronous relation.
* CAN2MS [212): send throw the CAN net the speed and position reference to the slave.

WLP V3.31

Access options to the system parameters (P750 to P799) of the PLC1 and access to the drive parameters in
the source fields (SRC) and destination (DST) of the Transfer block have been inserted.

WLP V3.30

The WLP V3.30 is used for PLC1 board programming of the CFW-09.
IMPORTANT: It is not possible to compile projects of this version for the POS-01 board of the SCA-04.
Implemented blocks:

* INBWG [1771: monitors the motor speed through a programmed value.

* SCURVE 1251 executes a positioning with S-profile in positioning loop.

* TCURVE [1281 executes a positioning with trapezoidal profile in positioning loop.

* HOME 1311; executes a machine home position.

* STOP|120%: cancels or stops a movement that is being executed.

* JOG 186); executes a movement in speed loop.

* SETSPEED/1611: operates in speed different as the POS-01 board set speed.

* TRANSFER [207; executes a data transfer

* INT2FL |2081: converts an entire and fractional word to float point word.

* EL2INT |208%: converts a float point Word to an entire and fractional word

* MATH 1951 executes adding, subtracting, multiplication and division operations with float point.
* COMP|194); executes comparisons between 2 data with float point.

* PID1861; executes a PID type control (max. 2 controls per project)

* SAT [208; executes data saturation in float point, in required.

* EUNC [205} executes mathematical functions, such as: square root, sine, cosine, tangent, etc.
* FILTER/189); executes a low-pass filter or high-pass filter of a variable with float point.

General Information

This guide is intended to provide you with comprehensive information on how to use the functions and tools
available in the WLP software.

The WLP or "Weg Ladder Programmer" is a Windows based software that allows the user to program using
ladder language, command and monitor the following equipaments.

e PLC1 optional boards for the CFW-09 series
e PLC2 optional boards for the CFW-09 series
e POS2 optional boards for the SCA-05 series
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2.3

SoftPLC of the CFW-11 series

SoftPLC of the SSW-06 series

PLC11-01 optional board for the CFW-11 series
PLC11-02 optional board for the CFW-11 series
SRWOQ1-PTC relay.

SRWO01-RCD relay

SoftPLC of the SCA-06 series

The main characteristics of the software are listed below:

Program edition using many ladder function blocks.

Compilation of the ladder program to a board-compatible language.

Transfer of the compiled program to the boards.

Receive of the program from the boards. (1)| 217

Online monitoring of the program that is running on the board.

Point-to-point RS-232 Serial or USB (2)! 211 communication with the boards.

Multi-drop RS-485 Serial Communication with up to 30 boards, since a RS-232 to RS-485 converter is
used.

o Online Help for all software functions and blocks.

(1) Olny for SoftPLC of CFW-11, SoftPLC of SSW-06, PLC11-01 and PLC11-02.
(2) USB only avaliable for SoftPLC of CFW-11, PLC11-01, PLC11-02, SRWO01-PTC , SRWO01-RCD and
SoftPLC of SCAO6.

NOTE!
This help has a basic training tutorial for WLP software programming. Its reading is recommended for those
who are not familiar with the Ladder language.

Installation and initialization of the WLP
INSTALLATION :

To install the WLP software on your computer using the product CD, complete the following steps:

1. Insert the CD-ROM on the source drive.

2. Though "My Computer™ icon explore the CD-ROM.
3. Find the "wlp-X.YZ.setup.exe" file and execute it.
4. Follow the setup instructions.

It is also possible to download the WLP software from the WEG website http://www.weg.net.

After downloading the WLP installer (a ZIP format file), extract the files to a temporary folder before
running the installation program.

To extract the ZIP file you can use the Zip software (http://www.7-zip.org/) or the WinZip software (
http://www.winzip.com/).

Your files have now been extracted to the folder you specified. Go to the temporary folder and run the WLP
installer (wlp-X.YZ.setup.exe) by double-clicking it.

INITIALIZATION :
Perform the following main steps to create a new program and transfer it to the board.
1. Open the WLP.

2. Choose the option "New Project".
3. Choose a name for the project.



http://www.weg.net.
http://www.7-zip.org/
http://www.winzip.com/
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2.4

4. Start programming by using the commands available on the edition bar.

5. After finishing the program, press <F7> or select Menu-Built-Compile in order to compile the program
and correct the errors (if necessary).

6. Connect the PC cable to the board.

7. Configure the communication by selecting the port, the board network address and the baud rate
(<Shift>+<F8> or under Menu-Communication-Configurations).

NOTE: Always use "No parity" option.

8. Transfer the program (<F8> or under Menu-Communication-Transfer User Program).

Introduction

Ladder diagram is a graphic presentation of Boolean equations, by combining contacts (input arguments)
with coils (output results) and functional blocks.

The Ladder program allows to test and change data by standard graphic symbols.
The symbols are positioned in the ladder program similar to a logic diagram line with relays. The Ladder
diagram is limited at the right and at the left by bar lines.

GRAPHIC COMPONENTS
See below the basic graphic components of a Ladder Diagram:

e I
—H| <T>—

—HF
1

#
- A G B—~

A - Left power rail

B - Right power rail

C - Horizontal connection
D - Vertical connection

E - Contact

F - Cail

G - Power flow

Power rails
The Editor is left delimited by a vertical line known as left power rail and right delimited by a vertical line

known as right power rail.

Connections, Elements and States

The connection elements may be horizontal or vertical. The status of the elements can be denoted by 1 or 0O,
corresponding to true 1 or false 0, boolean values, respectively. The term Connection Status should be
synonym of the term Power Flow.

The status of the left power rail can be considered always equal to 1. No status is defined for the right power
rail.

A horizontal line should indicate a horizontal connection element
A horizontal connection element transmits the status of the elements immediately to the left for the
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immediate right element.

A vertical connection element must consist of vertical lines intersected by one or more horizontal
connections at each side. The vertical connection status should represent the OR of the 1 status of the
horizontal connections of the left side, i.e., the status of the vertical connections should be:

- 0, if all horizontal connections, including the left ones, are 0
- 1 if the status of one or more horizontal connections, including the left, ones, is 1

The status of the vertical connections should be copied for all horizontal connections associated to the right
ones. The status of the vertical connections cannot be copied for all horizontal connections associated to the
left ones

EXECUTION CONTROL
Figure 1 shows how the Ladder program is executed. PLC1 executes continuously one scan cycle. The cycle
starts reading the values of the inputs and outputs signals and saving them in the internal memory.

4]

fif""lffﬁ D

A- Inputs read to the memory
B - Memory write at the outputs
C - Ladder line scanning

Then the lines of the Ladder program are executed in a fixed order, by starting with the first line. During the
program scanning new values of the physical outputs, as determined by the logic of the different Ladder
lines, can be modified int the memory.

Finally, after Ladder program concluded the program execution (one scan cycle), the outputs image is
writeen to the physical outputs in a unique operation.

LOGIC CALCULATION FORM
The logics are calculated from top to bottom and from left to right, as shown in the Ladder Diagram.

TRAJECTORY EXAMPLE
4+ Speed

w1

2 13

Time

145 6 t7 18t

vi
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2.5

2.6

Project Architecture

A project consists of a set of configurations and source files that all together determine the output file that
you want.

SOURCE FILE
The project is divided into several source files in the project directory. The source files are as follows:

<Project>.ldd = source file

<Project>.mld = USERFB source file

<Project>.wcn = WSCAN source file (CANOpen master configuration)
<Project>.mol = online monitoring file

<Project>.bus = fieldbus network configuration

<Project>.ai = file with the analog input tags

<Project>.ao0 = file with the analog output tags

<Project>.di = file with the digital input tags

<Project>.do = file with the digital outputs tags

<Project>.mx = file with the bit marker tags

<Project>.mw = file with the float marker tags

<Project>.rw = file with the read words tags

<Project>.rb = file with the write words tags

<Project>.ww = file with the read bytes tags

<Project>.wb = file with the write bytes tags

<Project>.pp = files with the tags of the programmable user parameters
<Project>.tp = files with the tags of the memorized points
<Project>.par = files with the values of parameters

<Project>.tr = file of trend variables (graphic)

<Project>.mv = file of variables monitoring

WORK FILES (WORK FOLDER)
These files are created after compiling process.

Cmplnfo.txt = information about the compiling, programs and files
Errors.crd = coordinates of the errors detected in the source program
Errors.txt = Message about the errors detected in the source program
<Project>.bin = executable program that can be run in the PLC
DEBUGGING FILES (DEBUG FOLDER)

Files created after compiling. Files reserved by the System.

Project Tree

By means of this box it is possible to access the files and the functionalities available for the project.
In order to activate this box use the View — Project Tree menu/ss.

PROJECT TREE
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rele.|dd x

-- Ladder Diagrams
rele ldd

Configuration Wizards
Control Configuration
Protection Configuration

=+ Maonitoring Dialogs

Diagnostic
Measurements
Control / Signals
- Trend Varables Dialog
trend tr
=~ Manitoring Variables Dialog
marvarl.my
-1 Parameters Value Dialog
parl.par
Manitaring Inputs/Outputs Dialog
Manitaring Parameters by HMI

The project tree has the following items:

- Ladder Diagrams:
It lists all the ladder files of the project.
In order to open the ladder file give a double click on the file name.

For the PLC11-01 and PLC11-02, besides the main ladder, the following files will exist:

- INITIALIZE.sld: it is the ladder program executed only during the board initialization

- INT_DI108.sld: it is the ladder program executed by the D1108 interruption digital input signal

- INT_DI109.sld: it is the ladder program executed by the D1109 interruption digital input signal

- INT_TIMER:.sld it is the ladder program executed by means of a programmable time interruption

- Configuration Wizards:
It lists all the project configuration wizards.
In order to execute the configuration wizard, double click the wizard name.

When selecting the configuration wizard at the project configuration tree, the following items of the icon bar
will be activated:

B #

20): Download of the configuration wizard settings to the equipment.
B #*

*8J: Upload of the equipment configuration wizard settings.

Note:
The configuration wizard download will only become active after executing the configuration wizard and
thus generating a valid configuration, i.e., after finishing the configuration wizard.

- Monitoring Dialog:
It lists all the monitoring dialog| 26" boxes of the project.
In order to open the dialog box, double click the dialog box name.
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2.7

2.8

- Trend Variable Dialog:

It lists all the trend variable| 771 files of the project.

In order to open the trend variable dialog box, double click the text “Trend Variable Dialog” or the file
name.

- Monitoring Variables:

It lists all the variable monitoring| 751 files.

In order to open the variable monitoring dialog box, double click the text “Variable Monitoring Dialog” or
the file name.

- Parameters Value Dialog:

It lists all the parameter value| 517 files.

In order to open the parameter value dialog box, double click the text “Parameters Value Dialog” or the file
name.

- Monitoring Inputs/Outputs:
It gives access to the input/output monitoring dialog| &1 box.
In order to open the input/output monitoring box, double click the text “Monitoring Inputs/Outputs™.

- Monitoring Parameter by HMI:

It gives access to the parameter monitoring|s31through the HMI dialog box.

In order to open the parameter monitoring through the HMI dialog box, double click the text “Monitoring
Parameter by HMI”.

Configuration Wizards

They are routines especially created to configure in a guided way the equipment applied in the project.
Those routines guide the user in order to configure the equipment in a simple and self explained form.
Those routines are presented according to the equipment to be configured and to the selected project.
The configuration wizards are also available in the “Equipment” sub-menu of the “Tools” menu.

The following equipments have defined configuration wizards:

SRWO01-PTC and SRWO01-RCD:
- Control Configuration: It configures the SRWO01 relay control mode.
- Protection Configuration: It configures the SRWOL1 relay protection actuation.

Monitoring Dialogs

They are dialog boxes especially created to monitor the equipment configured in the project. Those dialog
boxes monitor equipment exclusive information.

Those dialog boxes are presented according to the configured equipment and to the selected project.

The monitoring dialog boxes are also available in the “Equipment” sub-menu of the “Communication”
menu.

The following equipments have defined monitoring dialog boxes:

SRWO01-PTC and SRWO01-RCD:

- Diagnosis: it presents information on the SRWO01 relay general status.

- Measurements: it presents information on the SRWO01 relay motor measurements.
- Control/Signals: it presents commands/information for the SRWO01 relay control.
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3.1
3.1.1

3.1.2

3.1.3

Menus

Project
New

ACCESS
Menu: Project - New
Hot Key: Ctrl+N

Standard Toolbar: El

FUNCTION
Creating a new project.

DESCRIPTION

Enter the name of the new project. If the chosen name is valid, the project will be open after the
confirmation with OK button. If the Cancel button is pressed, the project is interrupted and dialog box is
closed.

Note: If the creation of a new project is required still during the application initialization, you must activate
button Open and then follows the previous steps.

Open

ACCESS
Menu: Project - Open
Hot Key: Ctrl+O

Standard Toolbar: El

FUNCTION
Opens an existing project.

DESCRIPTION
Select the project you wanto to open in the Project List and press the button Open Project or double-click
the project with the left mouse button.

Note: In the WLP initialization, do the same as described before.

Save

ACCESS
Menu: Project - Save
Hot Key: Ctrl+S

Standard Toolbar: El

FUNCTION
Saves current project
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3.1.4

3.1.5

3.1.6

3.1.7

3.1.8

Save As

ACCESS
Menu: Projet - Save As
Hot Key: Ctrl+Shift+S

FUNCTION
Saves the current project with another name.

DESCRIPTION

Enter a new name for the current project. If the chosen name is valid, the project will be open after
conformation with OK button. If Cancel button is activated, the project is interrupted and dialog box is
closed.

Save All

ACCESS
Menu: Project - Save All
Hot Key: Ctrl+Alt+S

FUNCTION
Save all projects opened.

Close

ACCESS
Menu: Project - Close
Hotkey: Ctrl+F4

Standard Toolbar: ﬂ

FUNCTION
Close the current project.

Remove

ACCESS
Menu: Project - Remove
Hot Key: Alt+Del

FUNCTION
Deletes the selected project.

DESCRIPTION
Select one of the projects of the existing project list and press button Remove Project and confirm its
deleting.

Print

ACCESS
Menu: Project - Print
Hot Key: Ctrl+P

Standard Toolbar: %l

FUNCTION
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Prints the active project.

3.1.9 Print Preview

ACCESS
Menu: Project - Print Preview
Hot Key: Ctrl+W

Standard Toolbar: &l

FUNCTION
Shows how the project will be printed.

3.1.10 Print Setup

ACCESS
Menu: Project - Print Setup
Hot Key: Ctrl+U

FUNCTION
Changes the printer configurations and printing options.

3.1.11 Units

ACCESS
Menu: Project - Units
Hot Key: Alt+U

FUNCTION
It allows the user to define the units for positioning, speed, acceleration and jerk when the values are
constants.

3.1.12 Proprieties

ACCESS
Menu: Project - Properties
Hot Key: Alt+P

FUNCTION
It permits selecting the equipment and the respective firmware version that will be used in the project.

Project Properties |X|
E quipament oK
|CPw11 -

LCancel
Firrmwaare *'erzion
w1.00 -]

v Enable Lpload Passward

Project Author
Author
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3.1.13

3.1.14

3.1.15

3.2
3.2.1

In this dialog is possible to define upload password for SoftPLC of the CFW-11, PLC11-01 and PLC11-02.

DESCRIPTION
After the equipment and the respective firmware version have been selected, the WLP disables and/or
disables the commands available in the selected firmware version.

Language

ACCESS
Menu: Project - Language

FUNCTION
Allow the user to select between portuguese or english languages. However, this change is only update after
the user exits from the application and open it again.

Load the last Project during initialization

ACCESS
Menu: Project - Load the Last Project during initialization

FUNCTION
It opens the last project that is used automatically when the WLP is started and when this command is
enabled.

Exit

ACCESS
Menu: Project - Exit
Hot Key: Alt+F4

FUNCTION
It closes the application.

Edit
Undo

ACCESS
Menu: Edit - Undo
Hot Key: Ctrl+Z

Standard Toolbar: 2'

FUNCTION
The last executed action is undone.

DESCRIPTION
Only 10 actions can be undone.
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3.2.2 Redo

ACCESS
Menu: Edit - Redo
Hot Key: Ctrl+Y

Standard Toolbar: £=

FUNCTION
The last undo executed is redo.

DESCRIPTION
Up to 10 actions can be redone. This command remains disabled if there are no redo to be done.

3.2.3 Cut

ACCESS
Menu: Edit - Cut
Hot Key: Ctrl+X

Standard Toolbar: il

FUNCTION
It copies selected cells to a transfer area and deletes them.

DESCRIPTION
This command is only enabled when any cell has been selected | 6¢".

3.24 Copy

ACCESS
Menu: Edit - Copy
Hot Key: Ctrl+C

Standard Toolbar:

FUNCTION
Copies selected cells to the clipboard.

DESCRIPTION
This command is only enabled when cells have been selected| s¢'.

3.2.5 Paste

ACCESS
Menu: Edit - Paste
Hot Key: Ctrl+V

Standard Toolbar: El

FUNCTION
Makes a copy of the data from the transfer area to the Editor.

DESCRIPTION
This command only is enabled if there are data in the transfer area, i.e., after a copy/ 31 or cut/ 31 command
has been executed.




32

WLP V9.1X mEu

3.2.6

3.3
3.3.1

3.3.2

3.3.3

3.34

See item Paste Cells| 70"

Find

ACCESS
Menu: Edit - Search
Hot Key: Ctrl+F

Standard Toolbar: @

FUNCTION

Searches the coordinates in the element editor with the indicated address, after Start button has been pressed.
The a window with the page, line and column of all found elements is open. This window is only closed
when button Close or button Sys (X) is pressed.

DESCRIPTION
For searching addresses in the editor, you must specify a possible address. Otherwise the button that starts
the search will be disabled. To see possible address range, see Data Type| e,

View
Standard Bar

ACCESS
Menu: View - Standard Bar
Hot Key: Ctrl+Shift+P

FUNCTION
Shows or hides the standard bar.
Communication Bar

ACCESS
Menu: View - Communication Bar
Hot Key: Ctrl+Shift+C

FUNCTION
Shows or hides the communication bar.
Edition Bar

ACCESS
Menu: View - Edition Bar
Hot Key: Ctrl+Shift+D

FUNCTION
Shows or hides the Edit Bar.
Block Bar

ACCESS
Menu: View - Block Bar
Hot Key: Ctrl+Shift+B

FUNCTION
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3.3.5

3.3.6

3.3.7

3.3.8

3.3.9

Shows or hides the block bar.

Page Bar

ACCESS
Menu: View - Page Bar
Hot Key: Ctrl+Shift+G

FUNCTION
Shows or hides the page bar.

Status Bar

ACCESS
Menu: View - Status Bar
Hot Key: Ctrl+Shift+U

FUNCTION
Shows or hides the Status Bar.

Project Tree

ACCESS
Menu: View - Project Tree
Hot Key: Ctrl+Shift+H

FUNCTION
Shows or hides the Project Tree| 247,

Grid

ACCESS
Menu: View - Grid
Hot Key: Ctrl+Shift+G

Standard Toolbar: El

FUNCTION
Shows or hides the Grid.

Tag/Address

ACCESS
Menu: View - Tag / Address
Hot Key: Ctrl+Shift+T

Standard Toolbar: L/ﬁl

FUNCTION
It shows the tag or the element address.

33
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3.3.10 Compilation errors

ACCESS
Menu: View - View - Compilation Errors
Hot Key: Ctrl+E

EFE.
Standard Toolbar: El

FUNCTION
Shows the errors of the last compilation.

3.3.11 Searching errors

ACCESS
Menu: View - Errors Search
Hot Key: Ctrl+L

E
Standard Toolbar: L@l

FUNCTION
Shows the cell where occurred an error during the last compilation

3.3.12 Compilation Info

ACCESS
Menu: View - Compilation Information
Hot Key: Ctrl+l

ERE
Standard Toolbar: _1|

FUNCTION
Shows the information about de last compilation.

3.3.13 Address table

ACCESS
Menu: View - Address table
Hot Key: Ctrl+T

Standard Toolbar: g

FUNCTION

It shows all existing addresses, data types, tags and description of the current project.

It also permits to search the address that has been selected, to insert a new address and exclude the address
that has been selected.

3.3.14 User parameter table

ACCESS
Menu: View - User Parameter Table
Hot Key: Ctrl+T

Standard Toolbar: @

FUNCTION
It displays all parameters of the current project that may be programmed by the user.
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3.4
3.4.1

3.4.2

3.4.3

3.44

Page
Insert before

ACCESS
Menu: Page - Insert Before
Hot Key: Ctrl+B

Standard Toolbar: ﬁl

FUNCTION
Inserts a page before the current page.

DESCRIPTION
This command will be disabled if the project already has 255 pages.

Inserte after

ACCESS
Menu: Page - Insert After
Hot Key: Ctrl+A

Standard Toolbar: i

FUNCTION
Inserts a page after the current page.

DESCRIPTION
This command will be disabled if the project already has 255 pages.
Delete

ACCESS
Menu: Page - Delete
Hot Key: Ctrl+Del

Standard Toolbar: %l

FUNCTION
Deletes current page.

DESCRIPTION

This command will be enabled only if the project has more than 1 page.

Previous

ACCESS
Menu: Page - Previous
Hot Key: Page Up

Standard Toolbar 1‘

FUNCTION
Goes to the previous page in the current project.

35
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3.4.5 Next

ACCESS
Menu: Page - Next
Hot Key: Page Down

Standard Toolbar: il

FUNCTION
It skips to the next page.

DESCRIPTION
This command is only disabled if the current page is the last page of the project.

346 Goto

ACCESS
Menu: Page - Go To
Hot Key: Ctrl+G

Standard Toolbar: El

FUNCTION
Goes to the chosen page.

DESCRIPTION
This command will open a dialog box where it is possible to choose the wished page, define a name for the
page and also a comment for the page.

3.5 Insert
3.5.1 Select

ACCESS
Menu: Insert - Select
Hot Key: ESC

Standard Toolbar: M

FUNCTION
Select/ 631and change the element properties.

DESCRIPTION
For component property change, double-click with the left mouse button within the element.

3.5.2 Delete Element

ACCESS
Menu: Insert - Delete
Hot Key: DEL

Standard Toolbar: El

FUNCTION
Deletes an element.
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3.5.3

3.54
3541

3.54.2

DESCRIPTION
The cursor acts like a eraser. Click with the left mouse button on the element that should be deleted.

Comment

ACCESS
Menu: Insert - Comment

Standard Toolbar: il

FUNCTION
Inserts a comment 112,

DESCRIPTION

The cursor becomes similar to the toolbar button shown above. You can insert a comment by clicking with
the left mouse button on the desired position. If the cursor changes to the symbol "Not-Allowed", the
comment cannot be inserted and an information is written on the status bar.

Connection

Horizontal

ACCESS
Menu: Insert - Connection - Horizontal

Standard Toolbar: :l

FUNCTION
It draws an horizontal connection.

DESCRIPTION

The cursor becomes similar to the toolbar button shown above. You can insert a horizontal connection by
clicking with the left mouse button on the desired position. If the cursor changes to the symbol
"Not-Allowed", the horizontal line cannot be inserted and an information is written on the status bar.

Vertical

ACCESS
Menu: Insert - Connection - Vertical

Standard Toolbar: Ll

FUNCTION
It draws a vertical connection.

DESCRIPTION

The cursor becomes similar to the toolbar button shown above. You can insert a vertical connection by
clicking with the left mouse button on the desired position. If the cursor changes to the symbol
"Not-Allowed", the vertical line cannot be inserted and an information is written on the status bar.
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3.55
3.5.51

3.5.5.2

3.5.6
3.5.6.1

3.5.6.2

Contacts

NO CONTACT

ACCESS

Menu: Insert - Contact - NO CONTACT
Standard Toolbar: il

FUNCTION
It inserts a NO Contact /1131 element

DESCRIPTION
You can insert a contact by clicking with the left mouse button on the desired position. If the cursor changes
to the symbol "Not-Allowed", the contact cannot be inserted and an information is written on the status bar.

NC CONTACT

ACCESS
Menu: Insert - Contact - NC CONTACT

Standard Toolbar: il

FUNCTION
It inserts a NC Contact /1131 element

DESCRIPTION
You can insert a contact by clicking with the left mouse button on the desired position. If the cursor changes
to the symbol "Not-Allowed", the contact cannot be inserted and an information is written on the status bar.

Coils

COIL

ACCESS
Menu: Insert - Coils - COIL

Standard Toolbar: il

FUNCTION
Inserts a coil (115 element

DESCRIPTION
You can insert a coil by clicking with the left mouse button on the desired position. If the cursor changes to
the symbol "Not-Allowed", the coil cannot be inserted and an information is written on the status bar.

NEG COIL

ACCESS
Menu: Insert - Coils - NEG COIL

Standard Toolbar: El

FUNCTION
Inserts a negated coil [115) element

DESCRIPTION
You can insert a coil by clicking with the left mouse button on the desired position. If the cursor changes to
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3.5.6.3

3.5.6.4

3.5.6.5

3.5.6.6

the symbol "Not-Allowed", the coil cannot be inserted and an information is written on the status bar.

SET COIL

ACCESS
Menu: Insert - Coils - SET COIL

Standard Toolbar: ﬁl

FUNCTION
Inserts a set coil[1161element

DESCRIPTION
You can insert a coil by clicking with the left mouse button on the desired position. If the cursor changes to
the symbol "Not-Allowed", the coil cannot be inserted and an information is written on the status bar.

RESET COIL

ACCESS
Menu: Insert - Coils - RESET COIL

Standard Toolbar: El

FUNCTION
Inserts a reset coil [127 element

DESCRIPTION
You can insert a coil by clicking with the left mouse button on the desired position. If the cursor changes to
the symbol "Not-Allowed", the coil cannot be inserted and an information is written on the status bar.

PTS COIL

ACCESS
Menu: Insert - Coils - PTS COIL

Standard Toolbar: ﬂl

FUNCTION
Inserts a positive transition coil 115 element

DESCRIPTION
You can insert a coil by clicking with the left mouse button on the desired position. If the cursor changes to
the symbol "Not-Allowed", the coil cannot be inserted and an information is written on the status bar.

NTS COIL

ACCESS
Menu: Insert - Coils - NTS COIL

Standard Toolbar: ﬂl

FUNCTION
Inserts a negative transition coil 119 element

DESCRIPTION
You can insert a coil by clicking with the left mouse button on the desired position. If the cursor changes to
the symbol "Not-Allowed", the coil cannot be inserted and an information is written on the status bar.
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3.5.7 Function Blocks

3.5.7.1 Controle de Movimento

3.5.7.1.1 STOP

ACCESS
Menu: Insert - Function Block - Stop - STOP

Standard Toolbar: @l

FUNCTION
Inserts a Stop /1201 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.1.2 QSTOP

ACCESS
Menu: Insert - Function Block - Stop - QSTOP

Standard Toolbar: @

FUNCTION
Inserts a Quick Stop 1231 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.2 Positioning
3.5.7.2.1 SCURVE

ACCESS
Menu: Insert - Function Blocks - Positioning - SCURVE

Standard Toolbar: El

FUNCTION
Inserts a S-Curve[125)element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.2.2 TCURVE

ACCESS
Menu: Insert - Function Blocks - Positioning - TCURVE

Standard Toolbar: El

FUNCTION
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Inserts a Trapezoidal-Curve 1281 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.2.3 HOME

ACCESS
Menu: Insert - Function Blocks - Positioning - HOME

Standard Toolbar: ﬁl

FUNCTION
Inserts an Home/ 131 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.2.4 TCURVAR

ACCESS
Menu: Insert - Function Blocks - Positioning - TCURVAR

Standard Toolbar: IE'

FUNCTION
Inserts a Variable Trapezoidal-Curve /1371 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.2.5 CAM

ACCESS
Menu: Insert - Function Blocks - Positioning - CAM

Standard Toolbar: @

FUNCTION
Inserts a CAM [135element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.
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3.5.7.2.6 CALCCAM

ACCESS
Menu: Insert - Function Blocks - Positioning - CALCCAM

Standard Toolbar: @

FUNCTION
Inserts a CALCAM 152 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.2.7 SHIFT

ACCESS
Menu: Insert - Function blocks - Positiong - Shift

Edit Tool Bar: Ql

FUNCTION
Inserts a Shift/1551 element.

DESCRIPTION

You can insert the function block by clicking the left mouse button to the desired position. If the cursor
changes to symbol "Denied", the function block can not be inserted and one information is written to the
status bar.

3.5.7.2.8 MC_CamTableSelect

ACESSO
Menu: Inserir - Bloco de Funcéo - Posicionamento - MC_CamTableSelect

Barra de Ferramentas de Edi¢&o:

FUNCAO
Insere um elemento MC CamTableSelect 157

DESCRICAO

Vocé pode inserir 0 bloco de funcdo clicando o botdo esquerdo do mouse na posicao desejada. Se o cursor
se alterar para o simbolo de proibido, o bloco de funcdo ndo pode ser inserida e uma informacéo é escrita na
barra de status.

3.5.7.2.9 MC_CamcCalc

ACESSO
Menu: Inserir - Bloco de Funcéo - Posicionamento - MW_CamCalc

Barra de Ferramentas de Edi¢&o:

FUNCAO
Insere um elemento MW _CamCalc /581,

DESCRICAO
Vocé pode inserir o bloco de funcéo clicando o botéo esquerdo do mouse na posicdo desejada. Se o cursor
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se alterar para o simbolo de proibido, o bloco de funcdo ndo pode ser inserida e uma informacéo é escrita na
barra de status.

3.5.7.2.10 MC_Camin

ACESSO
Menu: Inserir - Bloco de Funcéo - Posicionamento - MC_Camin

Barra de Ferramentas de Edi¢&o:

FUNCAO
Insere um elemento MC_Camin 159,

DESCRICAO

Vocé pode inserir o bloco de funcéo clicando o botéo esquerdo do mouse na posicdo desejada. Se o cursor
se alterar para o simbolo de proibido, o bloco de funcéo ndo pode ser inserida e uma informagdo € escrita na
barra de status.

3.5.7.2.11 MC_CamOut

ACESSO
Menu: Inserir - Bloco de Funcao - Posicionamento - MC_CamOut

Barra de Ferramentas de Edi¢&o:

FUNCAO
Insere um elemento MC_CamOut /165

DESCRICAO

Vocé pode inserir o bloco de funcéo clicando o botéo esquerdo do mouse na posicdo desejada. Se o cursor
se alterar para o simbolo de proibido, o bloco de funcéo ndo pode ser inserida e uma informagdo € escrita na
barra de status.

3.5.7.3 Movement
3.5.7.3.1 SETSPEED

ACCESS
Menu: Insert - Function Blocks - Movement - Set Speed

Standard Toolbar: El

FUNCTION
Inserts a Set Speed [161) element.

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.3.2 JOG

ACCESS
Menu: Insert - Function Blocks - Movement - JOG

Standard Toolbar: E
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FUNCTION
Inserts a Jog|1641 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.3.3 SPEED

ACCESS
Menu: Insert - Function Block - Movement - SPEED

Standard Toolbar: g

FUNCTION
Inserts a SPEED (1681 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.3.4 REF

3.5.74

ACCESS
Menu: Insert - Function Block - Movement - REF

Standard Toolbar: @

FUNCTION
Inserts a REF (1681 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

Gear-Box

3.5.7.4.1 FOLLOW

ACCESS
Menu: Insert - Function Blocks - Gear-Box - FOLLOW

e
Standard Toolbar: ﬁl

FUNCTION
Inserts a FOLLOW [1711 element. See also MSCANWEG [212)

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar
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3.5.7.4.2 AUTOREG

3.5.75

ACCESS
Menu: Insert - Function Blocks - Gear-Box - AUTOREG

1.3
Standard Toolbar: Z=

FUNCTION
Inserts a AUTOREG 1731 element.

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar

Verify

3.5.7.5.1 INPOS

ACCESS
Menu: Insert - Function Blocks - Verify - INPOS

Standard Toolbar: El

FUNCTION
Inserts an In Position[175) element.

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar

3.5.7.5.2 INBWG

ACCESS
Menu: Insert - Function Blocks - Verify - INBWG

Standard Toolbar: El

FUNCTION
Inserts an In Movement /1771 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the function block cannot be inserted and an information is written
on the status bar.

3576 PLC
35.7.6.1 TON
ACCESS

Menu: Insert - Function Blocks - PLC - TON

Standard Toolbar: @l

FUNCTION
Inserts a Timer On[178) element.
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DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.6.2 RTC

ACCESS
Menu: Insert - Function Blocks - PLC - RTC

Standard Toolbar:

FUNCTION
Inserts a RTC/182) element.

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.6.3 CTU

ACCESS
Menu: Insert - Function Blocks - PLC - CTU

12,
Standard Toolbar: ﬁl

FUNCTION
Inserts a Counter Up /1851 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.6.4 PID

ACCESS
Menu: Insert - Function Blocks - PLC - PID

F
Standard Toolbar: ﬂ

FUNCTION
Inserts a P1D|185) element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.6.5 FILTER

ACCESS
Menu: Insert - Function Blocks - PLC - FILTER

Standard Toolbar:
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FUNCTION
Inserts a Filter[185) element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.6.6 CTENC

ACCESS
Menu: Insert - Function Blocks - PLC - CTENC

123
Standard Toolbar: @

FUNCTION
Inserts a Encoder Counter 191 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.7 Calculation
3.5.7.7.1 COMP

ACCESS
Menu: Insert - Function Blocks - Calculation - COMP

}Z =
Standard Toolbar: ﬂ

FUNCTION
Inserts a Comparator 194 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.7.2 MATH

ACCESS
Menu: Insert - Function Blocks - Calculation - MATH

+ -
Standard Toolbar: ﬂ

FUNCTION
Inserts an Arithmetical [1951 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.
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3.5.7.7.3 FUNC

ACCESS
Menu: Insert - Function Blocks - Calculation - FUNC

Standard Toolbar: ﬂ

FUNCTION
Inserts an mathematical function 2021 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.7.4 SAT

ACCESS
Menu: Insert - Function Blocks - Calculation - SAT

Standard Toolbar: ﬂ

FUNCTION
Inserts a Saturation /2081 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.7.5 MUX

ACCESS
Menu: Insert - Function Blocks - Calculation - MUX

Standard Toolbar: ﬂ—

FUNCTION
Inserts a Multiplexer|2041 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.7.6 DMUX

ACCESS
Menu: Insert - Function Blocks - Calculation - DMUX

Standard Toolbar: _E

FUNCTION
Inserts a Demultiplexer 2061 element

DESCRIPTION
You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
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on the status bar.

3.5.7.8 Transference
3.5.7.8.1 TRANSFER

ACCESS
Menu: Insert - Function Blocks - Transference - TRANSFER

Standard Toolbar: |

FUNCTION
Inserts a Transfer 207 element

DESCRIPTION
You can insert the function block by clicking with the left mouse button on the desired position. If the cursor

changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.8.2 FL2INT

ACCESS
Menu: Insert - Function Blocks - Transference - FL2INT

—
Standard Toolbar: ﬂ

FUNCTION
Inserts a Float to Integer 2081 element.

DESCRIPTION
You can insert the function block by clicking with the left mouse button on the desired position. If the cursor

changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.8.3 INT2FL

ACCESS

Menu: Insert - Function Blocks - Transference - INT2FL
—

Standard Toolbar; .HF

FUNCTION
Inserts an Integer to Float|2081 element.

DESCRIPTION
You can insert the function block by clicking with the left mouse button on the desired position. If the cursor

changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.8.4 IDATA

ACCESS
Menu: Insert - Function Blocks - Transference - IDATA

Block Bar: @

FUNCTION
Inserts a IDATA[218) element.
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DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.8.5 USERERR

ACCESS
Menu: Insert - Function Blocks - Transference - USERERR

ERR
Block Bar: ﬁ

FUNCTION
Inserts a USERERR 2111 element.

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.9 CAN Network
3.5.7.9.1 MSCANWEG

ACCESS
Menu: Insert - Function Blocks - CAN Network - MSCANWEG

CAR
Standard Toolbar: ﬁ

FUNCTION
Inserts a MSCANWEG 2121 element. See also FOLLOW [171),

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

3.5.7.9.2 RXCANWEG

ACCESS

Menu: Insert - Function Blocks - CAN Network - RXCANWEG
AR
Standard Toolbar; [ *E

FUNCTION
Inserts a RXCANWEG [2131 element.

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.
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3.5.7.9.3 SDO

3.5.7.10

3.5.7.11

3.6
3.6.1

ACCESS
Menu: Insert - Function Blocks - CAN Network - SDO

AR
Block Toolbar: ﬂ

FUNCTION
Inserts a SDO [2131 element.

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

USERFB

ACCESS
Menu: Insert - Function Block - USERFB

Standard Toolbar: ﬂ

FUNCTION
Inserts a USERFB [216 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

MMC

ACCESS
Menu: Insert - Function Block - MMC

.|
Standard Toolbar: ﬁ

FUNCTION
Inserts a MMC [2251 element

DESCRIPTION

You can insert the function block by clicking with the left mouse button on the desired position. If the cursor
changes to the symbol "Not-Allowed", the Function block cannot be inserted and an information is written
on the status bar.

Tools
Parameter Values

ACCESS
Menu: Tools - Parameters Value
Hot Key: F10

Communication Bar: E

FUNCTION
Allow upload the values of the parameters and save in a file (.par). Also load a file (.par) and dowload to the
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3.6.2

3.6.3

3.6.4

parameters.

Note: The Upload and Download function of the SRWO1 should only be used if:

The relays have the same hardware and same firmware version. Please refer to the identification label to
verify the product version.

A "different hardware" would be the model of the control unit (CU) with PTC protection (SRWO01-PTC) or
earth leakage (SRWO01-RCD) and a "different version" would be those with different "x" or "y" numbering,
assuming that the firmware version is described as Vx.yz.

Anybus

ACCESS
Menu: Tools - Anybus
Hot Key: F11

FUNCTION
Allow to the user define the input and output variables that will be used by anybus.

CANOpen

ACCESS
Menu: Tools - CANopen
Hot Key: Shift+F11

FUNCTION
Configures the CANopen master network.

Cam Profiles

ACESSO
Menu: Ferramentas - Cam Profiles

Barra de Ferramentas: El

FUNCAO
Permite carregar e editar as tabelas de pontos das curvas CAM.

]

DESCRICAO

As tabelas de pontos (Cam Table) de 1 a 10 sdo tabelas de pontos fixos, que serdo transmitidos no momento
do download do aplicativo. Para usar as tabelas de 1 & 10, primeiramento o bloco MC_CamTableSelect|157)
deve ser executado com a tabela desejada e apds o bloco MC_Camin|1581,

As tabelas de pontos de 11 a 20, sao tabelas de pontos variaveis. Para usar as tabelas de 11 a 20,
primeiramento o bloco MC_CamCalc 1581 deve ser executado com a tabela desejada e apds o bloco
MC_Camln /158,

Para o equipamento SCAQ6 é permitido programar no maximo 200 pontos fixos e 100 pontos variaveis,
sendo que 0 nimero maximo de pontos variaveis de cada tabela deve ser configurado na coluna Max Points,
conforme abaixo:

E]
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Para editar a tabela cam clique no botdo "Editar", o editor de perfil cam abrira, conforme figura a seguir :

CAM Ed
Frofile
|tu:uy ﬂ
Open ‘ Create | Save bz, ‘ Remove |
Cam Profile Type
(& Fiwed ™ Calculable

Constant

Firzt b azter Point
Float b arker

Firzt Slave Point
Float b arker

First Curve Type
Bit Marker

MHurnber of Points

b aximun Mumber of Points

4

oo = T |
oo = __Tes. |
oo = _ Tes. |

. =

k% R etentive Ward Marker : 6000 ... 6099
hd

A
kAW Wolatile Word Marker : 7000 .. 7643

1] 8 | Cancel Help

Nessa janela existe os seguintes controles :

Tabela de pontos :
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B CAM Edit <tuter.cpr=

N T A P
s B E e
I
! IR . | Coredie ;. | ,' . :. ,. ;. e
Al SN SR S RO
=] " v ] ] v " Il v
- : : i i : : : :
. U R VR R SR URTR SUOIN L R SN
H i ; ; ; H H : Master Spesd
A . [ | R
(= A [ T [ T [ S yoTT
Eoob S Csor Values
o : H q i ; H : H I asber | [T
ﬁ === S R e sEpeeEs = Rl H e
T N save | o0 =
- - R S e N S R PR b Spead | 00w
T T S Accaleaton | 0o s
5 : ; : | : g g : Jok st
0.1 0z 03 o4 05 05 0.7 0E o8 | | on
@l el & [P s|a|l v 2 el & ok || Cancel | | Hep |
)

NOTAS!

- Como citado anteriormente o bloco CAM é sempre relativo, logo o primeiro ponto da tabela de
pontos sempre sera mestre=0 e escravo=0.

- Mestre = eixo virtual

- Escravo = eixo real (drive)

Gréfico do perfil :

&dd points to the point table
Insert points inthe point tabls
/ Remove points from the point table
(o] |

Mestre (rotl  Escravo (rof) | Tipo
0 i}

Interpolatiom point between the point and the next point
Slave position for the point

Ilaster position for the point

Ferramentas de controle do gréfico :
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Cursor

0%

Chart plotting area

06 . 07

03

02, 03, 04

0l

L L L7 S B
\ Daster scale axis

Slave scale axis

Valores do cursor :
Valores relativos ao ponto selecionado do cursor.

+Zoom Selects the position line
- Zoom Selects the speed line
Fit to Bereen Selects the acceleration line
Selects the Jerk line
Disahles the selected line
Sets the selected Fit to Screen line
Sets the width of the selected line
/ Sets the height of the selected line

@la|/w| [P s|Al v B el &f e

Velocidade do mestre :
Velocidade utilizada para calculo da velocidade, aceleracdo e jerk do escravo.

Cursor Yalues

t azter I—UU rat
Slave I—DD rot
Speed I—DD 1pm
Acceleration I—EIEI pmd's

Jerk, I—EIEI prm/fs

I NOTA
- A velocidade, aceleracdo e jerk do escravo devem ser utilizados como referéncia para o
desenvolvimento do perfil cam, onde os mesmos séo calculados numericamente e ndo levam em
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consideracao carga, inércia, torque e a dindmica do drive.

Adicionando um novo ponto no perfil cam:

Um ponto pode ser adicionado através dos botdes adicionar ou inserir ponto ou através de um
duplo clique do mouse no grafico na posigdo onde deseja-se adicionar o ponto. O duplo clique pode ser feito
em qualquer regido do grafico. Caso ja exista uma interpolacdo nessa regido o editor ira inserir esse ponto
entre os dois pontos da interpolag&o.

O ponto ¢é sempre adicionado como interpolagdo do tipo linear.

Quando ¢ adicionado ou inserido um ponto através dos respectivos botdes os valores de mestre e
escravo vem zerados. No caso da insercdo de ponto isso pode ocasionar uma interrupcao do perfil, pois a
posicdo do mestre deve sempre crescer em relacdo a origem, entéo, deve-se editar o valor do mestre e
escravo clicando sobre suas células na tabela de pontos.

Na figura a seguir foi inserido um ponto através do duplo clique do mouse:

b aster Speed

1.DEIEIEIE|: TP

Para alterar o tipo da interpolacéo clique na célula de tipo na linha correspondente a origem da
interpolacdo e selecione a desejada.
Na figura a seguir foi alterado o ponto para interpolacao tipo cubica.

B CAM Edit <tuter.cpr=

1
& Wiaster (rot)  Slawe (rof) | Typs
i il Linear
o 1 [0.630831 0.664000
[t
(=]
L=
=
!
=
=t
.-
Il aztes Spesd
=l N
(=]
Curgor Values
el I asber 0500000 ok
Slave 0525457 ot
o Spe=ad 1.052914  rom
. H Acceleration 0000000 remis
o, 1 ] !
g aE e | ek oooooop feends

B 0] 92 93 04 . 0F
I

@l el al[Fs] Al s @ elalal o || coon | v |

Agora nessa curva ja é possivel observar outras grandezas além da posicdo como velocidade,
aceleracdo e jerk. Para uma melhor visualizacdo de todas grandezas podemos utilizar o botdo "Ajusta Zoom
Tudo" conforme figura a seguir.
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i Pl (o B

T T S Msster (rot) | Sive (r2) | Type

: . . : oo o

: i B ;- 0 ’:I_EI.ESDEBI 0.664000

i I

S A0 N | oo |

i : 1 i Curgor Values

e I N E I aster 0500000 ok

; . ] Shave 0580027 | et

NN SN — Sy — b ER— I Spead 1.037624 e

] ) ‘. Accoleration SEIT00 | el
— 1oz e oW ms U oE 07 oEow| | ek I ETE
ela|al [Fls]alJ] = elaa] G = |

£ |

Da mesma maneira podemos escolher uma das grandeza e utilizar o botdo "Aplica Zoom
Selecionado". No exemplo a seguir foi efetuado um zoom na velocidade.

B CAM Edit <tuter.cpr=

| | @]
Master (rot) | Siave rot) | Type

o |0 1] Cubic
1 0630631 0664000

- I
i oo -
50l R B B B it Master Speed
. e ull e e |
'-":" B e [ [ ATt T T e
: : H H : ) : H : : - Cusor Values
™ ; : i H ; ; : ; : [ i ; M aster 05000 ok
N C b [Master {rot)=0,3636 , Slave (rob)=-23.4516 | - EL=a0027 ok
O bbb dh x| Bee=d 1037624 em
S s ot S s st s s | PSS SO0 o
05,40, LS 3p 35,30 33 4D &3 sp, 53, el o EGEA

el FPis|alJ] = el alel ok ||| Cocs || W |

|

Outra ferramenta interessante de ser citada é o cursor. No exemplo a seguir posicionaremos o
cursor no ponto de maxima velocidade.
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B CAM Edit <tutor.cpr=

| [l =] [wl

E Master (rot) | Save o) | Type
e pemnen o |0 i} Cubic
; : 1 0630631 0664000
o1 O S L bl

o ’ :

1

S R

Il aztes Spesd
( 1.03103, [i=al |
""""" Curzor Values
ldasher 0500000 ok
o Slave 0590027 ot
Speed 1.037624  1Em
.Ir.__..E__.._Er_.._.E_..__.i...__.i. _..I.__..:r___..E__.._ e e Ay e A Accaleration SR3FT00 rpmds
05 100025 050 85 4@ &5 5055 ey | ek I ETE

@lalal p[FAlJ B@ .l &) [ ] ow | w |

Deve-se lembrar que as grandezas velocidade, aceleracdo e jerk do escravo sdo dependentes da
velocidade do mestre, entdo € interessante altera-la de modo a simular algo muito préximo ao real. Na figura
a sequir a velocidade do mestre sera alterada para 1000 rpm e analisaremos a mesma posi¢do do cursor.

B CAM Edit <tuter.cpr=

| ]
Master (rot) | Siave (rot) | Type

o |0 1] Cubic
1 0630631 0664000

Il aztes Spesd
( 'I.CIIIUE, 1= |
""""" Curzor Values
Hasher [ oamE
Slave 0327586 ot
: Speed [ 1576751 rpm
05 100025 050 85 4@ &5 sg S5y | ek I ETE

@lalal p[FalJ B@ @l &) [ ] ow | w |

|

Durante o projeto do perfil cam todas essas grandezas devem ser observadas pois as mesmas
poderdo ou ndo ser cumpridas em funcdo de limitagdes mecanicas, elétricas e eletrbnicas dos equipamentos
envolvidos.
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Como os graficos de aceleracgdo e jerk sdo calculados levando em consideragdo a interpolagéo entre
dois pontos, nas jun¢des entre interpolaces lineares a aceleracao e jerk serdo mostrados como iguais a zero.
Mas sabemos que teoricamente num degrau de velocidade a aceleracéo e jerk sdo infinitos, na pratica a
aceleracdo e jerk nesse momento dependera também das limitagcGes mecanicas, elétricas e eletrdnicas dos
equipamentos envolvidos. Esses degraus de velocidade devem ser observados e considerados no projeto do
perfil cam. Na figura a seguir é exemplificado esta situacao.

b agter Speed

1000 El: Tpm
Cursor Walues

b aster IW rat
Slave lw rok
Speed IW Tpm
Anceleration lm rprs

Jerk 31B159571513 o0R34z TPV

O bloco CAM tem disponivel dois tipos de interpolacao, linear e ctbica. Sendo utilizada as seguintes

equacoes :
- Linear :
[— pfm-pfﬂ g el ic
pim— pim i — pim
e = T P * v
pim— pim  pim— pim
ae=1
je=1
- Clbica :

‘ne=a*lﬁm—‘yim';+b*lﬁm—p:’m I:+c*l_.nm—piml+p:'e

ve = '3*a*l_.nm—pimlz +2*E*ipm— pim i+ ¢ " vm

ae=6*a* pm— pimi+ 2%h *ym?

. 3
Je=6%a*um

Onde :
pe = posic¢ao do escravo
ve = velocidade do escravo
ae = aceleracgdo do escravo
je = jerk do escravo
pm = posicdo do mestre
vm = velocidade do mestre
pim = posic¢do inicial do mestre
pfm = posicdo final do mestre
pie = posicdo inicial do escravo
pfe = posicdo final do escravo
a = coeficiente calculado pelo editor CAM
b = coeficiente calculado pelo editor CAM
¢ = coeficiente calculado pelo editor CAM

Alterando um ponto no perfil cam:
Um ponto pode ser alterado através da tabela de pontos pela edi¢do direta ou movendo o ponto no
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grafico. Para mover o ponto no gréfico leve 0 mouse até o ponto em questao que é marcado com um
quadrado vermelho, clique sobre 0 mesmo e mantenha 0 mouse pressionado e arraste 0 mesmo para a nova
posicao.

Ao clicar sobre o ponto a tabela de pontos sera deslocada para o ponto em questao, selecionando a
célula relacionada.

A operacgdo de mover o ponto no grafico é interativa e calcula todo o perfil a cada mudanca do
ponto em questdo. O novo ponto pode ser visto na tabela de pontos.

Removendo um ponto no perfil cam:
O mesmo é removido diretamente na tabela de pontos. Para isso selecione uma das células
respectiva ao ponto e clique no botdo "Remover Ponto".

Zoom de uma &rea determinada do grafico:

Clique com o mouse sobre um dos cantos da regido que deseja executar 0 zoom e mantenha o
mouse pressionado, mova 0 mouse de modo a marcar uma regido. Nesse momento um retangulo aparecera
no gréfico, solte o botdo do mouse, e entdo dé um duplo clique sobre esse retangulo. Na figura a seguir um
exemplo desse zoom.

- Linear :

pe = pie® —pfm— it +pfe® s zum
i — pim pim— pim

ve = B i + e *vp
pim— pim  pim— pim

ae =0
Jje=1
- Ciibico

pe=a*pm—pim " +b* pm— pim ) e ¥ pm— pim )+ pie
ve=3%a* pm— pim)* +2%b* pm— pim \+c|*vm

ae = (6%a ¥ pm— pim) + 2 %b Fvm”

o= 6 *a*um’

Movendo o grafico:
Pressione a tecla SHIFT e clique com o0 mouse sobre o grafico e mantenha o mouse pressionado,
mova o0 mouse e grafico movera junto.

Menu gréfico:
Para ter acesso ao menu do grafico clique com o botdo direito do mouse sobre a area do grafico,
apos 0 seguinte menu aparecera.
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3.6.5
3.6.5.1

Nesse menu € possivel executar as seguintes operacdes :
- Habilitar/desabilitar coordenadas do mouse.
- Habilitar/desabilitar eixos x e y.
- Executar operacdes de zoom.
- Executar operacdes de ajuste da tela.
- Abrir caixa com as propriedades do grafico.

Na figura a seguir € mostrada a caixa de propriedades do grafico.

v Trace mouse coordinates

W Axis
Z00m »
Fit... 3
Properties

Nessa caixa de propriedades do grafico é possivel executar as seguintes operacdes :
- Ajustar manualmente a escala dos eixos x e y
- Habilitar/desabilitar coordenadas do mouse.
- Habilitar/desabilitar eixos x e y.

Application
Create

ACCESS
Menu: Tools - Application - Create

FUNCTION

It allows the user to create a new ladder project based on applications|235) pre-defined in the WLP.

61
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3.6.5.2

3.7
3.7.1

3.7.2

3.7.3

Configurate

ACCESS
Menu: Tools - Application - Configurate

FUNCTION
It allows the user to configure an application (2351 that has been previously created.

Build
Compile

ACCESS
Menu: Build - Compile
Hot Key: F7

Standard Toolbar: :

FUNCTION
Compiles the project.

DESCRIPTION

After compiling, a dialog box is opened showing the possible compiling errors| 341 and the location of the
errors| 341 in the ladder editor.

See also the error messages, fatal errors|2sf], warnings/2s% and information|235 about compiler.

Compile Subroutine/USERFB

ACCESS
Menu: Build - Compile
Hot Key: Ctrl+F7

Standard Toolbar: @

FUNCTION
Compiles the subroutine/USERFB.

DESCRIPTION

After compiling, a dialog box is opened showing the possible compiling errors| 341 and the location of the
errors| 341 in the ladder editor.

See also the error messages, fatal errors|2sf], warnings/2341 and information|235) about compiler.

Debug

ACCESS
Menu: Build- Debug
Hot Key: Shift+F7

FUNCTION
It enables or disables the debugging information.
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3.8 Communicate
3.8.1 Download

ACCESS
Menu: Communicate - Download
Hot Key: F8

m
Communication Toolbar: LEll

FUNCTION
Writes the user program into the board.

IMPORTANT
* Check the Communication-Configurations| es".

3.8.2 Upload

ACCESS
Menu: Communicate - Upload
Hot Key: Alt+F8

B}
Communication Toolbar: ﬂ

FUNCTION
Reads the user program into the board.

IMPORTANT

* Check the Communication-Configurations| es".

* Only available for the CFW-11 SoftPLC and the SSW-06 SoftPLC.

* For the CFW-11 SoftPLC it is possible to protect this function via password. For more details verify the

project properties| 297,

3.8.3 Online Monitoring

ACCESS
Menu: Comumnication - Online Monitoring
Hot Key: F9

Communication Toolbar: E

FUNCTION
Activate or deactivate the oniline monitoring.

IMPORTANT
* Check the Communication-Configurations| ee .

3.8.4 Config Online Monitoring

3.8.4.1 Signed

ACCESS
Menu: Communication - Config Online Monitoring - Signed

FUNCTION
During online monitoring it changes all the monitoring boxes to a format with signal.




64

WLP V9.1X mEu

3.8.4.2

3.8.4.3

3.84.4

3.8.4.5

3.8.5

3.8.6

Not Signed

ACCESS
Menu: Communication - Config Online Monitoring - Not Signed

FUNCTION
During online monitoring it changes all the monitoring boxes to a format without signal.

Decimal

ACCESS
Menu: Communication - Config Online Monitoring - Decimal

FUNCTION
During online monitoring it changes all the monitoring boxes to a decimal format.

Hexadecimal

ACCESS
Menu: Communication - Config Online Monitoring - Hexadecimal

FUNCTION
During online monitoring it changes all the monitoring boxes to an hexadecimal format.

Binary

ACCESS
Menu: Communication - Config Online Monitoring - Binary

FUNCTION
During online monitoring it changes all the monitoring boxes to a binary format.

Monitoring Variables

ACCESS
Menu: Communication - Variables Monitoring
Hot Key: Shift+F9

Communication Toolbar: ﬂ

FUNCTION
Activate or deactivate the variables monitoring| 75 .

IMPORTANT
* Check the Communication-Configurations| es".

Trend Variables

ACCESS
Menu: Communication - Trend of Variables
Hot Key: Ctrl+F9

Communication Toolbar: %

FUNCTION
Open a dialog showing a trend graphic/ 771 with the chosen variables
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3.8.7

3.8.8

3.8.9

3.8.10

65

IMPORTANT
* Check the Communication-Configurations| ee .

Monitoring Input/Outputs

ACCESS
Menu: Communication - 1/0 Monitoring
Hot Key: Alt+F9

Communication Toolbar: ﬂ

FUNCTION
Open a dialog that shows the current state of the digital inputs and outputs| &1 from the PLC and drive.

IMPORTANT
* Check the Communication-Configurations| ee .

Monitoring by HMI

ACCESS
Menu: Communication - Monitoring by HMI
Hot Key: Ctrl+Alt+F9

Communication Toolbar: @

FUNCTION
Open a dialog that shows the Monitoring by HMI Dialog | 3",

IMPORTANT
* Check the Communication-Configurations| es".

Force Inputs/Outputs

ACCESS
Menu: Communication - Force Inputs/Outputs

)
Communication Toolbar: X

FUNCTION
Open a dialog that shows the Force Inputs/Outputs| &,

IMPORTANT
* Check the Communication-Configurations| es".

General Information

ACCESS
Menu: Communication - General Information

Communication Toolbar: ﬂ

FUNCTION
Open a dialog that shows the General Information| s,

IMPORTANT
* Check the Communication-Configurations| es".
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3.8.11 Config

3.9
3.9.1

3.9.2

ACCESS
Menu: Communicate - Config
Hot Key: Shift+F8

FUNCTION
Configures the communication.

Communication Configuration

Part

Serial port Ok

Address |‘| ﬂ

Baudrate 9600 -

Farity: Mo
Mumber of data bitz; 8

Mumber of stop bits; 1

Ok Cancel

Port : COM1 to COM8 and USB.

User Block

Configuration

ACCESS
Menu: User Block - Configuration
Hot Key: Ctrl+M

FUNCTION
Change the configuration of the USERFB that is being edited.

DESCRIPTION
Through this menu it is possible to change the configurations that were previously stored during the
USERFB creation wizard.

Information

ACCESS
Menu: User Block - Information
Hot Key: Ctrl+Shift+M

FUNCTION
Change the information about the USERFB that is being edited.

DESCRIPTION
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Menus

3.10
3.10.1

3.10.2

3.10.3

3.11
3.11.1

3.11.2
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Through this menu it is possible to change the information that appears when info button is pressed in the

USERFB properties box.

Window

Cascade

ACCESS
Menu: Window - Cascate

FUNCTION
Cascate the windows of the all opening projects.
Tile Horizontally

ACCESS
Menu: Window - Tile Horizontally

FUNCTION

Arranges the windows as horizontal, nonoverlapping tiles.

Tile Vertically

ACCESS
Menu: Window - Tile Veritcally

FUNCTION
Arranges the windows as veritcal, nonoverlapping tiles.

Help
Contents

ACCESS
Menu: Help - Contents
Hot Key: F1

Standard Toolbar: @l

FUNCTION
It shows the Help for the current task or command.

About WLP

ACCESS
Menu: Help - About
Hot Key: Ctrl+Shift+A

FUNCTION
It shows information about the program.
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Edit Operations
Selecting Cells

1. Activate the pointer command

2. Click with the left mouse button on a cell and drag the mouse to the desired cell.

The selected cell may be deleted by clicking Delete.

CLICKING ON THE FIRST CELL

Er FoOLLCWY ERC

SLANE

bl = TER
INTEGER
DIRECTICN

—— O
r vy Yoy

Same

EM  STOP  ENO

1200000 M OECELERATICHN
Kill-motion | W mMODE

DRAGGING TO THE LAST CELL

Er FOLLCWY ERC

SLANE
MAZTER
INTEGER
DIRECTION

0
o
3L .o
h . A N

Er  STOP  EMO

1200000 | | DECELERATICN
Kill-motion| W MEDE

%

RELEASING THE LEFT MOUSE BUTTON




Edit Operations

4.2

Er FOLLOWY ERNC

12000.00
Hill-rmiction

Moving Cells

1. Select| 687 the desired cells.
2. Click with the left mouse button on a cell and drag it to the desired cell.

CLICKING ON THE FIRST CELL

Relative

DRAGGING TO THE LAST CELL

12000.00
3000.00
1500.00
Relative

RELEASING THE LEFT MOUSE BUTTON
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4.3

Relative

Pasting Cells

1. Select| 68 the desired cells.
2. Copy! 31 or cut/ 31" the cells to the transfer areas.
3. Activate command Paste| 31,

] 1 2 3

4. Click with the left mouse button on the desired position.
5. Click with the right mouse button to end the operation.

Monitoring

Introduction

The online monitoring is executed through the interface of the board and in the same manner as the Ladder
program is loaded to the board, i. e., after the compiled Ladder program has been loaded, you can use the
WLP program through the interface to display charts and to show through the logic status of the ladder
program. By means of the online monitoring you can display the logic status of contacts and coil of the
ladder program, as well as display the current values of the word and float markers and the parameter of the

drive and board.
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5.2

5.3

Toolbar

FIGURE :

SR E| S el 458 2 |RINl o] B

On this toolbar you can find all functions relating to the online monitoring, which are:
El - LADDER MONITORING

ﬂl - VARIABLES MONITORING

ﬂl - VARIABLESTREND

El - MONITORING OF INPUTS AND OUTPUTS
@ - MONITORING PARAMETER BY HMI

All online monitoring functions can be used individually or jointly, i. e., all function use the same
communication channel with the board realized through the shared interface. Please consider that the more
monitoring function are used, the more information will be requested from the board which will slow down
the monitoring functions.

Online Monitoring
After the Ladder program has been compiled and loaded to the board, you now can monitor the Ladder

program by pressing the button online monitoring El Now the WLP tries establishing communication with
the board and tests the communication with this board. When no communication erros is detected, following
message will be displayed on the status bar at the bottom of the WLP.

Serial port 1 open successul,

On the same status bar you can find a blue LED that flashes, indicating the the communication is operating

correctly - .

If some coomunication error is detected, a box will be opened, indicating the detected fault and which
required action should be adopted. After that the online monitoring will be disabled.

When the online monitoring is active, all editing tools are disabled and the Editing window displays the
logic status of the ladder program. Press the online monitoring key again for disabling this function

Please find below the graphic presentation of the logic status of coil and contacts during online monitoring :
_l I_ NORMAL OPEN (NO) CONTACT CLOSED

_l I_ NORMAL OPEN (NO) CONTACT OPEN

_VI_NORMAL CLOSED (NC) CONTACT CLOSED

|r‘ | NORMAL CLOSED (NC) CONTACT OPEN

_( )_ COIL ACTIVATED
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_( )_ COIL DEACTIVATED

_(/)_ NEGATED COIL DEACTIVATED

_(/)_ NEGETAED COIL DEACTIVATED

_(S)_ SET COIL ACTIVATED

_(S)_ SET COIL DEACTIVATED

_(R)_ RESET COIL ACTIVATED

_(R)_ RESET COIL DEACTIVATED

_(P)_ POSITIVE TRANSITION COIL ACTIVATED
_(P)_ POSITIVE TRANSITION COIL DEACTIVATED
_(N)_ NEGATIVE TRANSITION COIL ACTIVATED

_(N)_ NEGATIVE TRANSITION COIL DEACTIVATED

NOTE!

The language to describe the Ladder operation does a comparison to an electric circuit with contactors and
their respective contacts. When a contact in the ladder is mentioned as being conducting, it refers to its
capability of being giving continuity (logic sequence) to the next program phase. In the same way, an
"energized" coil has its contacts in the program logic:

- Normally Open - NO: conducting;

- Normally Closed - NC: not conducting.

Next, an example of ladder online monitoring using 4 digital inputs (each one represented by a NO or NC
contact) and 4 coils:
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The previous figure presents the graphic representation of the logic status of the 4 digital inputs when they

are deactivated, i.e., when there is no signal at their terminals.

Those DI's associated to NO contacts show no conduction, and those associated to NC contacts indicate

conduction.

The normal coils will be energized if the contact connected to them allows conduction, i.e., the coil input is

equal to 1.

The negated coils appear as energized only when the contact connected to them is not conducting, i.e., the

coil input is equal to 0.

In next figure the digital inputs are active, with 24Vdc applied to their terminals. According to the
indication, the contact logic status is the opposite of what was presented in the figure 5.4 (NO = conducting

and NC = not conducting).

/1

eyl

WlX2

(-

ED
{

A

el XS

A

ey

Hi

lXd

=

/1

i

{1

Now the logic status of the contacts and coils are exactly contrary the previous ones.
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5.4

Monitoring Numerics Values in the Ladder

Some ladder function blocks, as for instance the SCURVE and TCURVE, use numeric variables with word
markers, floating markers and board or drive parameters. The monitoring of those functions is done with the
mouse click at the connector related to the numeric variable.

For example, for monitoring the actual time of a timer that is in the Word marker %MW®6000, according to
the next figure, you must click with the mouse on the position indicated by means of the next figure, and the
variable value monitoring box will appear.

0
Xl tahE2001 SelIE2000

1 | | {
[ I/‘I IN TON ] {
1500 MPT ET ¥ 2sRIWE000

ET |t g

MEZ2000

vzl SaE2001
505
: l IVA IH TOH Q {
I I T '
1500 WFT o e T

The monitoring box can be placed in any place in the ladder editing window; therefore it is necessary only to
click on the box and while the mouse key is pressed, to drag it to the desired position.

1500 bir_______,__-ﬁz' AN WIE000

Figure - Monitoring box repositioned.

To delete the monitoring box, click on it, select it and then press key DEL.

IN TOM L
1500 MPT B b ARO00

T

Figure - Monitoring box selected.
Undo the selection by clicking on ESC.

In order to change the monitoring format click on it with the mouse right button, so that the following menu
shows up:
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5.5

5.6

N TOH !
WET i HMWE000
W Signed

Mok Signed

w Decimal
Hexcadecimal
Binary

Figure - Format menu.

It is possible to choose the following options in that menu:
- With signal

- Without signal

- Decimal

- Hexadecimal

- Binary

It is also possible to select the format for all the monitoring boxes of the current page, therefore, verify in the
option Menu — Communication — Online Monitoring Configuration.

Ladder Variable Write

When online monitoring is active, you can write values in variables of the type bit marker, word markers,
float markers, system bit markers, user parameters, system parameters and digital outputs.To write in
variables used in contacts or coils, you must give adouble-click on it.

To write in variables used in function blocks, you must give a double-click on the variable connector as
shown below.

442000 o
Hi—

After the double-click, following box will be displayed.

1500 K

%MX2000 X

W alue IE— ﬂ

In this box you must write now the new value to be written and confirm it by key.

Variables Monitoring

Through the variable monitoring dialog box you can check the status of the variables used in the ladder
program, indifferent if you are monitoring the ladder program or not. For loading this dialog box, press the

variable monitoring button ﬂl In the same manner as in the online monitoring, the WLP will try to
establish the communication with the board, by testing the communication with this board, and it will
execute the same operations described previously.

The variable monitoring dialog box has following features :
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WLP ¥ariables Monitoring
File Help

Symbol | Type

For inserting new variables, press the button insert and the following dialog box will be displayed:

Insert Variable b__<|
e [ ~ |
Address |
Sumbol |

(] 4 | Cancel

For executing this dialog, select Type, Address and a representative Symbol. In the example below has been
selected the word marker %MW6000:

Insert Variahle

Type |5’£MW’: word Marker j

iddress |E|:||:||j

Symbaol

| Time]

(] 4 | Cancel

The monitoring dialog box will have following features after pressing the button OK:
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5.7

tmp.mv - WLP Variables Monitoring

File Help
Symbaol | Type | Address Walue |
Time1 b WwWord Marker 000 1500 Inzert

E dit

fTite

Delete

e

Down

o
H

p

Now the number inserted in the column Value corresponds to the effective variable value acquired from the
board through the communication interface.

In this dialog box you can also edit the variable, delete it, or move it up and down.

Through the menu File at the left bottom corner of the dialog box you can save and open the variable
configurations that have been made in the respective dialog box.

When the variable monitoring box is active and has been configured, you can write values in variables of
type bit marker, word marker, float marker, system bit marker, user parameter, system parameter and digital
outputs.

To write in variables, you must select with the mouse the variable to be written and click on the button, or
give a double-click on the variable to be written. The following box will be displayed

SMWe000

In this box you must write the new value to be written and confirm it by the button.

Trend of Variables

Through the variable trend dialog box you can check the status of the variables used in the ladder program,
indifferent if you are monitoring the ladder program graphically, for instance, with a pen plotter or not. For

loading this dialog box, press the button Variable Trend %El .

The dialog box of the variable trend has following feature:
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I WILP Yariables Trend E]

Eile  &Graph  Help
Curgor : 19:42:33.000

15:41:33.000 19:41:48.000 13:42:03.000 1%:4218,000 15:42:33.000

Colar | Symbol Type | Address | Min Max Cursor val | Actual Yal | ”~
== w

All configurations related to the variable trend are in the Graphic menu as shown below::

Skart Trend 3
v Stop Trend u]
Pause Trend p

Disable Read Cicle Correction
Configure

‘Wariable 1
‘ariable 2
‘ariable 3
‘ariable 4
‘ariable 5
‘ariable 6

The variable trend has a slight different operation when compared with the other ones mentioned above. For
using this Trend, proceed as follows:

1. Configure the graphic through the option "Configure".

2. Configure the Variables to be plotted through the options"Variable 1 to 6".

3. Start the Trend trough the option "Start Trend".

TREND CONFIGURATION
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WLP Trend Configuration

Trend Time Base _DK
Fead Cicle

1 |Secund [5] j Cancel
Trend ¥ Axiz
Scale
| E0 |Secnnd [5) j

In this dialog box you can select the variable read cycle which corresponds to the time interval between each

reading of the
selected variables. The scale of the X shaft corresponds to the time that is available for the graphic
visualization.

VARIABLES CONFIGURE

e [ - |

Address ||:|

Symbal |

Finimun |E|

b axirriuin ||:|

ak | Cancel | Remove

Select in this dialog box the Type, Address, a representative Symbol the Minimum and the Maximum and
the Color of the variable.
In the example below has been selected the word marker %MW6001:

Insert Variable [$__<|

Type |5’£MW’: whord Marker ﬂ

iddress ||3|:||:|1

Symbol [ Time

tinimun |EI

b awirnun |2|:||:||j
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After pressing OK, the dialog box of the variable trend will be as follows:

W WLP Yariables Trend

File @raph Help

Curgor : 19:42:33.000

20000 : : : i

15000 : : i |

10000 | ' ' ! |

R00.0 : ; : : |

oo | e e | |
15:41:33.000 19:41:48.000 19:42:03.000 19:42:18.000 19:42:33.000
Colar | Symbol Type | Address | Min Max Cursor val | Actual Yal | ”~
Time1 Faln: Wiord Marker &001 0.0 Z2000.0 Il
s

START TREND

As during the online monitoring process, when the option "Start Trend" is pressed, the WLP tries to
establish the communication with the board and it will test the communication and executes the same
operations as described above. After the communication has been established, the Trend will acquire the
variables according to the requested cycle and will draft them on the screen as shown below :
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5.8

IR WLP Yariables Trend

Ele Graph Help
Cursor : 19:57:04.000

20000 : : : i

1500.0 |

10000 |

500.0 : ; : : |

0.0 ' ' ' |
19:56:54.000 1% 56:56.500 19:56:59.000 1957:01.500 19:57:04.000
Scan: 0.203s

Colar | Symbuol Type | Address | Min Max Cursor val | Actual Yal | ”~

Timel Faln: Wiord Marker 6001 0.0 2000.0 1140 1140

=== »

In this dialog box you can also edit and delete the variable.
In the menu File at the left bottom corner of the dialog box you can save and open these trend configurations
from the dialog box, as well as print the respective trend.

Inputs/Outputs Monitoring
You can check the status of the digital inputs/outputs of the board and drive through the input/outputs

monitoring dialog box. Press button Input/Output Monitoring El for loading thisdialog box.

As during the online monitoring process, the WLP tries to establish the communication with the board and it
will test the communication and executes the same operations as described above.

The input/output monitoring dialog box has following features:

PLC1, PLC2e POS2:
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WLP [0 Monitoring

Inputs
D (] D3 D4 D5
o e N ™
Dirive [nputs

0 @ 9 9w @

Outputs
om ooz Do3 Do4 Dbos

¢ @ @ 9 @

Dnive Outputs
Dot DOo10z2  DO103

ohm Doz 003 Do D05

DIE

@

DI10&

@

DOos

@

DIz Dla ]

0 @ @

SOFTPLC CFW-11 :

WLP [#0 Monitoring

Inputs
D (] D3 D4 D5

0 @ 9 9w @

Expanzion Inputs
oI7 Dlg bl bio bl

0 @ 9 9w @

Outputs
Dol ooz Do3
@ @ @

Expansion Dutputs
Do4 Das Dog Dov (k]

0 @ 9 9w @

DIE

@

bz

@

Dog

DH3 D4
@ @
DO10 DOTY
@ @

SOFTPLC SSW-06 :

WLP Monitoracdo de EfS

Inputs
(]} Diz DI3 DI4 DI
@ @ @ @ @
Outputs
Dol ooz Do3
@ W @

DIg

PLC11-01 and PLC11-02:
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5.9

WLP I/0 Monitoring

Inputs
Dim Doz D03 DI04 D05 DNos Doy D10z D03
@ W 1 R @ W @ W o
Dirive [nputks
D1 (] D3 D4 D5 ]
@ W 1 R @ W
Outputs
Dot DO10z2  DOM02 DO104  DO70s  DOv0e
@ @ @ @ @ @
Dnive Outputs
Do Doz Doz
@ W v

SRWO01-PTC and SRWO01-RCD:

WLP 1/0 Monitoring

Inputs
o oz DI3
¢ @ @
Outputs
Do Doz Do3
@ @ 9

Lo4

D14

o

@

The active inputs/outputs are displayed in green color and the inactive inputs/outputs are displayed in gray

color.

Monitoring via the HMI

Through the HMI monitoring window, it is possible to monitor and edit the parameter values. In order to

load this window, it is necessary only to press the monitoring key on the HMI @ In the same manner as in
the online monitoring, in this moment the WLP will try to establish the communication with the board by
testing the communication with it, and it will perform the same operations previously described.

The monitoring box via HMI has the following aspect:
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HMI

Pardmetro

|E :I lﬁ.ccess to Paramneters
Actual Value . |0

Fange: 0...939

1] | Send

5.10 Force Inputs/Outputs
Through the force inputs/outputs monitoring window, it is possible to force the inputs/outputs value of the

B L]
drive or board. In order to load this window, it is necessary only to press the force inputs/outputs button M
. In the same manner as in the online monitoring, in this moment the WLP will try to establish the
communication with the board by testing the communication with it, and it will perform the same operations
previously described.

The force inputs/outputs window has the following aspect:

SOFTPLC CFW-11 :
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Digital Inputs [%1x]

1 2

Enable: | [
& &

Walwe: I T
o

L Y
[ e I Ty N
¢« |l e |m
[ <o B “ha .

Digital Outputs [Z0]
1 2

Enable: I T
& @

© ]~
&) & o
¢ |l e o

& | w
L i I <l (EN

Walue: [ [
g @

L
|

Analog Inputs [0
Enable Walue

awt: | [
T

T
T

Apply |

FALEN

EALTNC

AL

¢ le ]l e e

—_
(o)
—_
—
—_
-
—_
(5 )
—_
o

CZhmn Y T
€] ¢ @
(¥l B Tl X7
€] o]
¢ |l e ]
© ]«
¢ | e]
€] o]

[ =
& |w
¢

|
«

Analog Dutputs [EEW]

Enable Walue
%W l;
W2 ';
ZOW3 ';
W ';
Claze ‘

PLC11-01 and PLC11-02:

Force Inputs/Outputs

Digital Inputs [%13]
1
Enable :

L T I “hi
¢l e w
L Tiam [ gy (KN
@« | & |m
L Ziam I M -]

-
]
Value: [
9

Digital Outputs [Z0]

Enable :

& & ]
¢ | €& |w

-
]
Walue: [
]

Analog Inputs [Z0wW]
Enable Walue

s T
)

bz |
)

[T
T

st [
-

Apply |

101 1021

_

3 104 105 106 107 108 103
[ I

& @
[T
& @

« | e
[ o I
] e
« ] e
¢ | v ]
« | @

—y
[
=
—
=
(%)
—
=
LT5)
—y
()
=
—y
_
(]
—
=
o

H e N e N
2 9 9 9 I 3
H N N NN
= T - T -

Analog Outputs [Z0Ww)

Enable Walue
W ';
ZOW2 l;
AW ';
EW102 ';
Claze ‘
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IMPORTANT
* Only available for SoftPLC CFW-11, PLC11-01 and PLC11-02.

5.11 General Information (Online)
Through the general information window, it is possible to monitoring the general information of the board.

In order to load this window, it is necessary only to press the general information button ﬂ In the same
manner as in the online monitoring, in this moment the WLP will try to establish the communication with the
board by testing the communication with it, and it will perform the same operations previously described.

The general information window has the following aspect:

General Information (online)

General Information
E quipment Cornected: ‘PLCH-D'I W1.00
Equipment Status: |5: Frogram Bunning
San Cycle [ma): |D.3 s
Ladder Froject: |a1 _bin
Project Authar: tw‘eg Autamagino
Project Date: |21 0272008
Project Time: 0938 44
Commatids
Run ‘ Delete

5.12 Parameters Value Table

It is a tool that allows to read the values of the parameters of the board, clicking on "Upload" button. Also it
is possible to transfer values from the list of the dialog to the board clicking on "Download" button. This list
can be edited, saved to a file or loaded from a file ".par".

Below follow an exemple of a reading process of the parameters values.




[WEeg

Monitoring
Upload x]
Reading P43 - B2%
INENERERNEEREENR
| Cancel |
gt v x|
- Parametro | Walor | i Upload ... :
E;g? 150 Drawrload ...
F752 ]
E;gi g Carregar ...
P755 ] Salvar ...
P75E 1 =
F757 ]
EEEE E w Fechar
— Editar ... | Deletar |
6 Communications
6.1 General Review
Comunicacao :
Download| 63
Upload| 63"
Online Monitoring| 63
Variable Monitoring| 64
Trend of variables| 641
Inputs/Outputs Monitoring| s
Monitoring via the HMI| 83
Config/ 661
Serial Cable/&?)
Installing/Uninstalling USB Driver| ss"
6.2 Serial Cable
XC7 Connector Function Specification
1 S5VDC | SVDC supply Current capacity: S0mA
2 RTS Request to send
3 GND Reference
4 RX Receives
5 GND Reference
3] TX Transmits

CONNECTION

The figure below shows how must be done the RS-232 link (point to point) between PC and drive.

87
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6.3

A - cable to RS-232
B - connector X4
D - Drive WEG

CABLE
The figure below indentify the parts of the cable used to RS-232.

=]

2 (REDY -1 5 (GND)

]

A - flat cable 6 wires (only 2, 3 and 5 pins of the DB9 connector are used)
maximum size 10m.

B - X4 connector RJ-11 (6x6)

C - female DB9 connector

Signal PC (DB9) Drive (XC7)

RXD 2 6
TXD 3 4
GND 5 5

Installing/Uninstalling USB Driver
INSTALLING

The procedure below explains the method of installing the USB driver onto the PC, to establish
communication between the PC and drives through the USB port. Read it thoroughly before setting up the
hardware/software.

o Close all applications on your PC. If you are using an anti-virus or firewall software, close them (or
disable their function).

o After connecting the drive to the USB port of PC, Windows will find a new hardware. The Found New
Hardware Wizard will launch. The operational system will ask you for necessary drivers. Choose Install
from a list or specific location (Advanced) and click Next.

o Ensure the Search for the best driver in these locations and Include this location in the search boxes are
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7.1
7.1.1

both checked.

o Click Browse. Now you need to enter the path to the driver. Folder "C:\Weg\WLP VX.YZ\DRIVER_USB
" contains driver. Choose it and click Next.

o If the location you specified is correct, Windows will locate the drivers and proceed with the installation.

o After Windows has installed the necessary drivers, you will be notified by a window indicating that the
wizard has finished installing the software. Click Finish to complete the installation process.

NOTE !
"C:\Weg\WLP VX.YZ\" is the folder where WLP is installed.

INSTALLATION CHECK

You can check if the installation was succesful from device manager (drive needs to be connected to the
PC).

e To run device manager, click Start, click Run , type devmgmt.msc, and then click OK. Another way to
reach device manager is by clicking on Settings > Control Panel > System > Hardware > Device Manager.

¢ In the device manager window that appears, near the bottom of the list you should find the entry USBIO
controlled devices containing WEG USBIO R02. This indicates that the installation was successful.

UNINSTALLATION

Connect the drive to the PC.

Open the device manager and expand the entry USBIO controlled devices by clicking the + sign.
Now right-click the WEG USBIO R02 and select Uninstall.

You will be prompted to confirm the uninstall. Answer by clicking OK.

Windows will uninstall the driver and then you can disconnect the drive from the PC.

Reconnecting the drive will start over the installation process described previously in Installing USB Driver.

Language

Introduction

Element Structure
CONTACT

—

The contact is a Boolean element that transfers the value to the horizontal link at the right side, which is
equal to Boolean AND of the horizontal link value at the left side with proper input, output function and
associated Boolean variable memory. The contact does not modify the value of the associated Boolean
variable.

COIL

—{

The coil is a Boolean element that transfers the value contained at its input to its output and stores the
current value. It can be used only as the last element of the logic.

FUNCTION BLOCK
The Function Block (FB) is part of a packed control program that may be used in different parts of the same
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7.1.2

or in different programs. The FB function block provides a software solution for some small problems,
such as for the creation of a timer pulse, our it can provide a control for a larger part of an equipment or
machine, for example, the control of a pressure valve.

Comparisons have been made between the FB and the objects present programming oriented by objects.

However this concept may be easily understood through the analogy with the hardware. In many cases, the
FB can be compared with integrated circuits.

Function Block Integrated Circuit

—En XXM ENO El

r r

akelaled.

Input Parameters Qutput Parameters

200X
e

h. 2
Il 0 0 0 0 [0

EN - Boolean variable indicates if the operation defined by a function can be executed or not.
ENO - Boolean variable indicates if the operations are executed successfully or not.
In short, these Boolean inputs allow the power flow through the block.

Data Types

Address Table PLC1, PLC2, POS2, SOFTPLC CFW-11 and SOFTPLC SSW-06:
BOARDS

PLC1V2.0X PLC2 V1.5X POS2 V1.6X SOFTPLC V2.0X | SOFTPLC V1.4X

DATA TYPE CFW-09 CFW-09 SCA-05 CFW-11 SSW-06

[First] [First] [First] [First] [First]
[Last] Qty [Last] Qty [Last] Qty [Last] Qty [Last] Qty

Retentive Bit| %MX1000| 672 | %MX1000| 672 [%MX1000| 672 - - - -
Markers | %MX1671 %MX1671 %MX1671

Volatile Bit | %MX2000| 1308 | %MX2000| 1308 | %MX2000| 1308 | %MX5000| 1100 [ %MX5000( 1100

Markers | %6MX3407 %MX3407 %MX3407 %MX6099 %MX6099
Retentive |%MW6000| 100 |%MW6000( 100 |%MW6000{ 100 - - - -
Word Markers %MW6099 %MW6099 %MW6099
Volatile Word| %MW7000| 650 [%MW7000| 300 |%MW7000| 650 |%MWS8000| 200 [%MWB8000| 200
Markers [ %MW7649 %MW7299 %MW7649 %MW8199 %MW8199
System Bit %SX0 2 %SX0 4 %SX0 3 %SX3000 21 %SX3000 21
Markers (1) %SX2 %SX3 %SX3 %SX3040 %SX3030
963
System Word| %SWO0 7 %SWO0 8 %SWO0 7 %SW3000 3 %SW3003 2
Markers (1) %SW7 %SW7 %SW7 %SW3002 %SW3005

9

Retentive | %M95000 25 %M95000 25 %M95000 25 - - - -
Float Markers| %MF9524 %MF9524 %MF9524

Volatile Float| %MF9000 | 175 | %MF9000| 175 | %MF9000 | 175 | %MF9000| 200 - -
Markers | %MF9174 %MF9174 %MF9174 %MF9199




mE[I Language 91

BOARDS
PLC1V2.0X PLC2 V15X POS2 V1.6X SOFTPLC V2.0X | SOFTPLC V1.4X
DATA TYPE 'CFW-09 .CFW-09 .SCA-05 'CFW-ll 'SSW-O6
[First] [First] [First] [First] [First]

[Last] Qty [Last] Qty [Last] Qty [Last] Qty [Last] Qty

User %UWS800 | 100 | %UWS800 | 100 | %UWS800 [ 100 |%UW1010| 40 %UW952 18
Parameters | %UW899 %UW899 %UW899 %UW1049 %UW969

System %PW750 | 50 | %PW750 | 50 | %PW750 | 50 %PWO | 1100 | %PWO 951

Parameters | %PW799 %PW799 %PW799 %PW1009 %PW950
Drive %PDO 750 %PDO 750 %PDO 750 - - - -
Parameters | %PD749 %PD749 %PD749
Board’s %IX1 9 %IX1 9 %IX1 9 - - - -
Digital Inputs|  %IX9 %I1X9 %I1X9
Drive’s %1X101 6 %I1X101 6 %I1X101 6 %IX1 14 53) %IX1 6
Digital Inputs| %I1X106 %I1X106 %I1X106 %IX14 9 %1X6
Board’s %QX1 6 %QX1 6 %QX1 6 - - - -
Digital %QX6 %QX6 %QX6
Outputs
Drive’s %QX101 3 %QX101 %QX101 3 %QX1 |11(3)| %QX1 3
Digital %QX103 %QX103 %QX103 %QX11 K2 %QX3
Outputs
Board’s - - %IW1 1 %IW1 1 - - - -

Analog Inputs

Drive’s %IW101 2 %IW101 2 %IW101 2 %IW1 4’47%) - -
9

Analog Inputs| %IW102 %IW102 %IW102 %IW4
Board’s - - %QW1 2 - - - - - -
Analog %QW?2
Outputs
Drive’s %QW101 2 %QW101 2 %QW101 2 %QW1 | 4(3) [ %QW1 2
Analog %QW102 %QW102 %QW102 %QW4 [o7) %QW2
Outputs
USERFB %PMO 32 %PMO 32 %PMO 32 - - - -
Parameters | %PM31 %PM31 %PM31
Read Words - - %RWO0 32 - - - - - -
@)l 96 %RW31
Write Words - - %WWO0 32 - - - - - -
(2)[ 98 %WW31
Read ’@y‘;es - - %RB0 32 - - - - - -
(2)19 %RB31
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BOARDS
PLC1V2.0X PLC2 V15X POS2 V1.6X SOFTPLC V2.0X | SOFTPLC V1.4X
DATA TYPE CFW-09 CFW-09 SCA-05 CFW-11 SSW-06
[First] [First] [First] [First] [First]
[Last] Qty [Last] Qty [Last] Qty [Last] Qty [Last] Qty
Write ’gﬁes - - %WBO0 32 - - - - - -
(2)l9 %WB31
CANOpen - - %RS0 64 - - - - - -
Status (2)[ 96" %RS63
CANOpen - - %WCO0 2 - - - - - -
Contol (2)[ 96"} %WC1
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Address Table PLC11-01, PLC11-02, SRWO01-PTC, SRW01-RCD and SCA06:

BOARDS
PLC11-01 V1.4X SRWO01-PTC SCAO06 V1.0X -
PLC11-02 V1.4X V4.0X
CFW-11 SRWO01-RCD
DATATYPE V40X
[First] [First] [First]
[Last] Qty [Last] Qty [Last Qtd
Retentive Bit| %MX6100| 384 - - %MX6000| 2000

Markers %MX6483 %MX7999 _(Q!?ﬁ
Volatile Bit | %MX6500| 1488 [ %MX6100| 1408 | %MX8000| 2000

Markers %MX7987 %MX7507 %MX9999 _(Q!?ﬁ

Retentive |[%MW8200( - - - |%MW1200{ 1000
Word Markers| %MW8399 0 (@)

%MW1299
9
Volatile Word| %MW8400| 600 |%MW8200| 650 [%MW1300( 2000
Markers [ %MW8999 %MW8849 0 (Ao
%MW1499
9

System Bit | %SX3000| 25 [ %SX3000 5 %SX3064 4

Markers (1) | %SX3111 %SX3006 %SX3070

967
System Word| %SW3300 9 %SW3300 1 %SW3404 3
Markers (1) | %SW3404 %SW3408

[96)

Retentive | %M92000| 200 - - [%MF16000] 500
Float Markers| %MF9399 %MF16499| (4)[ o7
Volatile Float| %MF9400| 600 | %MF9000| 175 |%MF17000| 1000

Markers %MF9999 %MF9174 %MF17999 _(Q!?ﬁ

Retentive - - - - |%MD18000| 250

Double %MD18249 _(Q!?ﬁ

Markers

Volatile - - - - |%MD19000] 500

Double %MD19499| (4)[ e7

Markers

User %UW1300( 200 | %UWS800 [ 100 | %UWS800 | 200
Parameters | %UW1499 %UW899 %UW999

System %PW1200| 100 %PWO 800 | %PW?750 | 50

Parameters | %PW1299 %PW799 %PW799
Drive %PDO 1050 - - %PDO0 750
Parameters | %PD1049 %PD749
Board’s %I1X101 9 %IX1 4 - -
Digital Inputs| %]I1X109 %IX4
Drive’s %IX1 6 - - %IX1 3

Digital Inputs|  %IX6 %IX3
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BOARDS
PLC11-01 V1.4X SRWO01-PTC SCAO06 V1.0X -
PLC11-02 V1.4X V4.0X
CFW-11 SRW01-RCD
DATATYPE \V4.0X
[First] [First] [First]
[Last] Qty [Last] Qty [Last Qtd
Expansion’s - - - - %I1X101 36
Digital Inputs %1X312
Board’s %QX101 6 %QX1 4 - -
Digital %QX106 %QX4
Outputs
Drive’s %QX1 3 - - %QX1 1
Digital %QX3 %QX1
Outputs
Expansion’s - - - - %QX101 | 18
Digital %QX306
Outputs
Board’s %IW101 1 - - - -
Analog Inputs
Drive’s %IW1 2 - - %IW1 1
Analog Inputs|  %IW?2 %IW1
Expansion’s %IW2 1
Analog Inputs %IW?2
Board’'s %QW101 2 - - - -
Analog %QW102
Outputs
Drive’s %QW1 2 - - - -
Analog %QW?2
Outputs
Expansion’s - - - - - -
Analog
Outputs
USERFB %PMO 32 %PMO 32 %PMO 32
Parameters | %PM31 %PM31 %PM31
Read Words | %RW4200| 100 - - - -
()97 | %RW4299
Write Words [%WW4600{ 100 - - - -
)97 [%WwWA4699
Read Bytes | %RB4400 | 100 - - - -
(2)1 9 %RB4499
Write Py‘ﬁtes %WB4800| 100 - - - -
(2)19 %WB4899




[WEeg

Language 95
BOARDS
PLC11-01 V1.4X SRWO01-PTC SCA06 V1.0X -
PLC11-02 V1.4X V4.0X
CFW-11 SRWO01-RCD
DATATYPE \V4.0X
[First] [First] [First]
[Last] Qty [Last] Qty [Last Qtd
CANOpen | %RS4000 | 128 - - - -
Status (2)[ 96| %RS4127
CANOpen | %WC4136 2 - - - -
Contol (2)[ 96| %WC4137

Address Table CFW700, CFW701, CTW900:
CARTOES / EQUIPAMENTOS

DATA TYPE : CFW700 : CFW701 : CTW900
[First] Qtd [First] Qtd [First] Qtd
[Last] [Last [Last
Retentive Bit - - - - - -
Markers
Volatile Bit %MX5000 1100 %MX5000 1100 %MX5000 1100
Markers %MX6099 %MX6099 %MX6099
Retentive Word - - - - - -
Markers
Volatile Word | %MX8000 200 %MX8000 200 %MX8000 200
Markers %MX8199 %MX8199 %MX8199
System Bit %SX3000 23 %SX3000 23 %SX3000 28
Markers (1)[967| %SX3040 %SX3040 %SX3040
System Word %SW3000 13 %SW3000 13 %SW3000 8
Markers (1)[ 967 | 9%SW3024 %SW3024 %SW3010
Retentive Float - - - - - -
Markers
Volatile Float %MF9000 200 %MF9000 200
Markers %MF9199 %MF9199
Retentive Double - - - - - -
Markers
Volatile Double - - - - - -
Markers
User Parameters| %UW1010 50 %UW1010 90 %UW1010 50
%UW1059 %UW1059 %UW1059
System %PW1000 4 %PW1000 4 %PW1000 3
Parameters %PW1003 %PW1003 %PW1002
Drive Parameters| %PD0000 1000 %PD0000 100 %PD0000 100
%PD0999 %PD0999 %PD0999
Board’s Digital - - - - - -
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Inputs

Drive’s Digital %IX1 8 %IX1 8 %IX1 8
Inputs %I1X8 %I1X8 %I1X8

Expansion’s - - - - - -
Digital Inputs

Board’s Digital - - - - - -
Outputs

Drive’s Digital | %QX1 5 %QX1 5 %QX1 5
Outputs %QX5 %QX5 %QX5

Expansion’s - - - - - -
Digital Outputs

Board’s Analog - - - - - -

Inputs
Drive’s Analog %IW1 2 %IW1 3 %IW1 4
Inputs %IW2 %IW3 %IW4
Expansion’s - - - - - -

Analog Inputs

Board’s Analog - - - - - -

Outputs
Drive’s Analog %QW1 2 %QW1 2 %QW1 4
Outputs %QW2 %QW2 %QW4
Expansion’s - - - - - -

Analog Outputs

USERFB %PMO 32 %PMO 32 %PMO 32
Parameters %PM31 %PM31 %PM31

Read Words (2) - - - - - -
967

Write Words (2) - - - - - -
96

Read Bytes (2) - - - - - -
[96)

Write ’ggﬁtes 2 - - - - - -
96

CANOpen - - - - - -
Status (2)[ 96"

CANOpen - - - - - -
Contol (2)[ 96"

(1) Verify system marker function| ¢7
(2) Refer to the WSCAN manual (WEG Software CANOpen Config) for further information.
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(3) With expansion modules
4 The amount of markers is dynamic according of user need, but included a total of 2000 bytes of
retentive memory and 7344 bytes of volatile memory, which will also be used for the internal variables of

the blocks.

Functions of the system markers

Functions of the system markers

- CFW-11/ 99"
- CFW?700/10h
- CFW?701 /100
- CTW900 (102!
-PLC1[9h
-PLC2[e7

- PLC11-01 e PLC11-02]105)

- POS2| e8
- SRWO01-PTC /10
- SRW01-RCD/10h

97

- SCA06]101)

- SSW06 | 997

- SSW7000/ o7
PLC1 :

MARKER READING FUNCTION WRITING FUNCTION
%SX0 Drive Enabling Return Drive Enable
%SX2 - Fatal Error Reset
%SX3 Analog Input Alarm -

%SWO0 Drive Speed Return [rpm] -
%SW1 Drive Speed Return [13 bits] -
%SW2 - Generate User Error
%SW3 Board Error Return -
%SW4[ 97 - Drive Logic Command
%SWS5] 983 Drive Logic State Return -
%SW7 Reference Speed Return [rpm] -
PLC2 :

MARKER READING FUNCTION WRITING FUNCTION
%SX0 Drive Enabling Return Drive Enable
%SX1 Motor PTC Sensor Input -

%SX2 - Fatal Error Reset
%SX3 Analog Input Alarm -
%SWO0 Drive Speed Return [rpm] -
%SW1 Drive Speed Return [13 bits] -
%SW?2 - Generate User Error
%SW3 Board Error Return -
%SW4 97 - Drive Logic Command
%SW5| 98 Drive Logic State Return -
%SW6 Encoder Input Speed Return [rpm] -
%SW7 Reference Speed Return [rpm] -

%SW4 Drive Logic Command (PLC1/PLC2) :

The Word that defines the logic command is formed by 16 bits, 8 high bits and 8 low bits, having the
following construction:
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High bits - select the function to be activated when set to 1.

Bit 15 - Drive Error Reset;

Bit 14 - No function;

Bit 13 - Save P169/P170 parameter modifications in theEEPROM;
Bit 12 - Local/Remote command;

Bit 11 - JOG command,;

Bit 10 - Direction of rotation;

Bit 09 - General Enabling;

Bit 08 - Start/Stop.

Low bits - determine the desired status for the functions selected with the high bits.

Bit 7 - Drive Error Reset: every transition from 01 causes thedrive errors to be reset (except for E24, E25,
E26 and E27);

Bit 6 - No function / Stop detection. It is not necessary to activatethe corresponding high bit (refer to
parameter P310

description);

Bit 5 - Save P169/P170 in the EEPROM: 0 = Save, 1 = Not tosave;

Bit 4 - Local/Remote command: 0 = Local, 1 = Remote;

Bit 3 - JOG command: 0 = Inactive, 1 = Active;

Bit 2 - Direction of rotation: 0 = Counter clockwise, 1 = Clockwise;

Bit 1 - General Enabling: 0 = Disabled, 1 = Enabled,;

Bit 0 - Start/Stop: 0 = Stop, 1 = Start.

“NOTES!

- The drive will only execute the low bit command if the corresponding high bit is set to 1 (one). If the high
bit is set to 0 (zero) then the drive will disregard the corresponding low bit value.

- When P221 = 11 (local reference via PLC) and in local mode, or P222 = 11 (remote reference via PLC)
and in remote mode, then the bits 0 and 2 (Start/Stop and Direction of Rotation) have no function. In this
moment the Start/Stop and Direction of Rotation commands are defined exclusively by the movement and
positioning function blocks of the PLC board. In this situation the speed reference will enter in the drive
total reference, so that the ramp parameters P100, P101, P102 and P103 have no effect, and the ramps are
being generated by the movement and positioning function blocks.

- When P224 = 4 (Local Start/Stop via PLC) and in local mode, or P227 = 4 (Remote Start/Stop via PLC)
and in remote mode, then the logic command bit 1 and the system marker %SX0 have the same function,
enabling the drive.

%SWS5 Drive Logic Status Return (PLC1/PLC2) :
The word that defines the logic status is formed by 16 bits, 8 high bits and 8 low bits, having the following
construction:

High bits -indicate the status of the associated function;

Bit 15 - Active error: 0 = No, 1 = Yes;

Bit 14 - PID regulator: 0 = Manual, 1 = Automatic;

Bit 13 - Undervoltage: 0 = No, 1 = with;

Bit 12 - Local/Remote command: 0 = Local, 1 = Remote;

Bit 11 - Jog command: 0 = Inactive, 1 = Active;

Bit 10 - Direction of Rotation: 0 = Counter clockwise, 1 = Clockwise;
Bit 09 - General Enabling: 0 = Disabled, 1 = Enabled;

Bit 08 - Start/Stop: 0 = Start, 1 = Stop;

Low bits - indicate the error code number.

POS2 :
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MARKER READING FUNCTION WRITING FUNCTION
%SX0 Drive Enabling Return Drive Enable
%SX2 - Fatal Error Reset
%SX3 Analog Input Alarm -

%SWO0 Drive Speed Return [rpm] -
%SW1 Drive Speed Return [13 hits] -
%SW2 - Generate User Error
%SW3 Board Error Return -
%SWS5| 997 Drive Logic State Return -
%SW6 Encoder Input Speed Return [rpm] -
%SW7 Reference Speed Return [rpm] -
%SW8 Virtual Axis Speed Return [rpm] -

%SWS5 Drive Logic Status Return (POS2) :

It indicates the servo drive actual status, according to below :

0 = Servo drive disabled and without error.

1 = Servo drive ready (enabled and without error).

2 = Servo drive in error status. The HMI display shows the error code.

SOFTPLC CFW-11 :

MARKER READING FUNCTION WRITING FUNCTION

%SX3000 General Enabling active -

2%SX3001 - General Enablinh

%SX3002 Ramp Enabled -

%SX3003 - Start/Stop

%SX3004 Speed Direction -

%SX3005 - Speed Direction

%SX3006 JOG -

%SX3007 - JOG

%SX3008 Local/Remote -

%SX3009 - Local/Remote

%SX3010 Fault -

%SX3011 - Error Reset

%SX3012 Undervoltage -

%SX3014 PID Operation -

%SX3016 Alarm -

%SX3018 Configuration Mode -

%SX3032 HMI Key “1” -

%SX3034 HMI Key “0” -

%SX3036 HMI Key “Revert Speed Direction” -

%SX3038 HMI Key “Local/Remote” -

%SX3040 HMI Key “JOG” -

%SW3300 Motor Speed [13 bits] -

%SW3301 - Speed Reference [13 bits]

%SW3302 Motor Synchronous Speed [rpm] -
SOFTPLC SSW-06 :

MARKER READING FUNCTION WRITING FUNCTION

%SX3000 Rotating Motor

%SX3001 - 1=Start/0=Stop

%SX3002 General Enabling active -

%SX3003 - 1=General Enabling

%SX3004 In Jog -

%SX3005 - 1=Jog

%SX3006 In Acceleration -

%SX3007 - 0=Clockwise/1=Counterclockwise

%SX3008 In Current Limit -
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MARKER READING FUNCTION WRITING FUNCTION
%SX3009 - 0=Local/1=Remote
%SX3010 At Full Voltage -
%SX3012 With Alarm -
%SX3014 In Deceleration -
%SX3015 - 1=Error Reset
%SX3016 In Remote -
%SX3018 In Braking -
%SX3020 In change of Speed Direction -
%SX3034 In Counterclockwise sense -
%SW3303 - User Fault
%SW3305 - User Alarm
PLC11-01 and PLC11-02:
MARKER READING FUNCTION WRITING FUNCTION
%SX3000 General Enabling active -
%SX3002 Ramp Enabled -
%SX3004 Speed Direction -
%SX3006 JOG -
%SX3008 Local/Remote -
%SX3010 Fault -
%SX3012 Undervoltage -
%SX3014 PID Operation -
%SX3016 Alarm -
%SX3018 Configuration Mode -
%SX3032 HMI Key “1” -
%SX3034 HMI Key “0” -
%SX3036 HMI Key “Revert Speed Direction” -
%SX3038 HMI Key “Local/Remote” -
%SX3040 HMI Key “JOG” -
%SX3064 Blinker 2Hz -
%SX3066 Pulse Stop/Run -
%SX3068 Always 0 -
%SX3070 Always 1 -
%SX3101 - General Enabling
%SX3103 - Start/Stop
%SX3105 - Speed Direction
%SX3107 - JOG
%SX3109 - Local/Remote
%SX3111 - Error Reset
%SW3300 Motor Speed [13 bits] -
%SW3302 Motor Synchronous Speed [rpm] -
%SW3306 Speed Reference [rpm] -
%SW3308 Alarm -
%SW3310 Fault -
%SW3400 Speed - Auxiliar Encoder -
%SW3402 Control Mode -
%SW3404 Scan Count -
SRWO01-PTC :
MARKER READING FUNCTION WRITING FUNCTION
%SX3000 Reset Reset
%SX3001 Local Command 1 Local Command 1
%SX3002 Local Command 2 Local Command 2
%SX3003 Local Command 3 Local Command 3
9%SX3005 Motor Running -
%SX3006 Local/Remote Local/Remote
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MARKER READING FUNCTION WRITING FUNCTION

%SW3300 PTC -
SRWO01-RCD

MARKER READING FUNCTION WRITING FUNCTION

%SX3000 Reset Reset

9%SX3001 Local Command 1 Local Command 1

%SX3002 Local Command 2 Local Command 2

%SX3003 Local Command 3 Local Command 3

%SX3005 Motor Running -

%SX3006 Local/Remote Local/Remote
SCAOQ6 :

MARKER READING FUNCTION WRITING FUNCTION

%SX3064 Blinker 2Hz -

%SX3066 Stop/Run Pulse -

%SX3068 Always 0 -

%SX3070 Always 1 -

%SW3404 Scan Cycles Elapsed -

%SX3406 Axis Status Real -

%SW3408 Axis Status Virtual -

CFW700 e CFW701:

MARKER READING FUNCTION WRITING FUNCTION
%SX3000 General Enabling -
%SX3001 - General Enabling
%SX3002 Motor Running -
%SX3003 - Start/Stop
%SX3004 Speed Direction -
%SX3005 - Speed Direction
%SX3006 JOG -
%SX3007 - JOG
%SX3008 Local/Remoto -
9%SX3009 - Local/Remote
%SX3010 In Fault -
%SX3011 - Fault Reset
%SX3012 In Subvoltage -
%SX3014 PID Operation Mode -
%SX3016 In Alarm -
%SX3018 In Config Mode -
%SX3020 Active Ramp

9%SX3021 - 2nd Rampa
9%SX3022 State of Command Run (Only for CFW700) -
%SX3023 - Force Run SoftPIc
9%SX3024 In Quick Stop -
9%SX3026 In Bypass (Only for CFW701) -
9%SX3028 In Fire Mode (Only for CFW701) -
9%SX3032 Start "1" Keyhorad -
%SX3033 - Torque Reference
%SX3034 Stop "0" Keyboard -
%SX3036 Speed Direction Keyboard -
%SX3038 "Local/Remote" Keyboard -
%SX3040 "JOG" Keyboard -
%SW3300 Motor Speed [13 bits] -
%SW3302 Synchronous Motor Speed [rpm] -
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MARKER READING FUNCTION WRITING FUNCTION
%SW3304 Motor Speed [rpm] -
%SW3306 Speed Reference [rpm] -
%SW3308 Alarm -
%SW3310 Fault -
%SW3312 Id Current Flux [13 bits] -
%SW3314 Iq Current Torque [13 bits] -
%SW3316 Id* Flux Current Reference [13 hits] -
%SW3318 Ig* Torque Current Reference [13 hits] -
%SW3320 Inverter Nominal Current (HD) [A x10] -
%SW3322 Motor current without filter (P003) [A x10] -
%SW3324 Motor torque without filter [% x10] -
CTW900:
MARKER READING FUNCTION WRITING FUNCTION
%SX3000 Ready -
%SX3001 - General Enable
%SX3002 Run -
%SX3003 - Start
%SX3004 Counter-Clockwise -
%SX3005 - Conter-Clockwise
%SX3006 JOG -
%SX3007 - JOG
%SX3008 Remote -
%SX3009 - Remote
%SX3010 With Fault -
%SX3011 - Fault Reset
9%SX3012 Subvoltage -
9%SX3013 - Quickly Stop
%SX3014 Changing speed direction -
%SX3016 With Alarm -
9%SX3018 In Config Mode -
9%SX3020 2nd Ramp
%SX3021 - 2nd Ramp Activate
%SX3022 Blocked -
%SX3024 On Acceleration -
%SX3026 On Deceleration -
%SX3028 Auto Tunning -
%SX3032 Start "1" Keyboard -
%SX3033 - Torque Reference
9%SX3034 Stop "0" Keyboard -
9%SX3036 Speed Direction Keyboard -
9%SX3038 "Local/Remote"” Keyboard -
9%SX3040 "JOG" Keyboard -
%SW3300 Speed Motor [13 hits] -
%SW3302 Nominal Speed Motor[rpm] -
%SW3304 Speed Motor [rpm] -
%SW3306 Speed Reference [rpm] -
%SW3308 Alarm -
%SW3310 Fault -
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7.1.4

Compatibility

In order to use the ladder blocks under WLP see the following compatibility table. This table presents which
blocks are compatible with each board model.

PLC1, PLC2, POS2, SOFTPLC CFW-11 and SOFTPLC SSW-06:
BOARDS/EQUIPMENT COMPATIBILITY

LADDER BLOCK

PLC1 V2.0X
CFW-09

PLC2 V1.5X
CFW-09

POS2 V1.6X
SCA-05

SOFTPLC V2.0X

CFW-11

SOFTPLC V1.4X

SSW-06

NO CONTACT

v

v

v

v

NC CONTACT

COIL

NEGATE COIL

SET COIL

RESET COIL

PTS COIS

NTS COIL

ANNEBYBYRYERYRY AN

NENENENENENEN

INPOS

INBWG

SCURVE

TCURVE

HOME

FOLLOW

|107)

MSCANWEG

SHIFT

STOP

JOG

SETSPEED

TON

CTuU

TRANSFER

NENE

MATH

(3)[109

COMP

(3)]107

SAT

(3)[207

FUNC

NEEIR

(3)]107

INT2FLOAT

FLOATZ2INT

PID

FILTER

<
N R R A A A A A A A A A A A A IR A A A R A A A A A AV A A

NN R RN R R R R AR R A R A R A A R R A R R R A A B A

NEYBRYRYRIRYERY YR B B

AUTOREG

RXCANWEG

CTENC

USERFB

MUX

DMUX

IDATA

TCURVAR

ANNEBYBRYRYERYAY AN

NEEENERRAE

ANERNERNERN AN RN RN IRN N N N AN AN AN RN IRN RN EEN IR N BN IEN IAN RN IR N IRN RN BN AN BN BN RN IRN IR N IRN BN BN BN
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BOARDS/EQUIPMENT COMPATIBILITY

LADDER BLOCK

PLC1 V2.0X
CFW-09

PLC2 V15X
CFW-09

POS2 V1.6X
SCA-05

SOFTPLC V2.0X
CFW-11

SOFTPLC V1.4X
SSW-06

QSTOP

v

v

SDO

v (2)]107

CAM

CALCCAM

SPEED

v

RTC

USERERR

REF

AN ERN IR

MMC

PLC11-01, PLC11

-02, SRW01-PTC, SRW01-RCD, SCA06, SSW7000 and CFWS500:
BOARDS/EQUIPMENT COMPATIBILITY

LADDER BLOCK

PLC11-01 V1.4X
PLC11-02 V1.4X
CFWw-11

SRWO01-PTC
V4.0X
SRWO01-RCD
V4.0X

SCA06 V1.0X

SOFTPLC V1.1X
SSW7000

SOFTPLC V1.0X
CFW500

NO CONTACT

NC CONTACT

COIL

NEGATE COIL

SET COIL

RESET COIL

PTS COIS

NTS COIL

NENENENENENENEN

NEBYBRYRYRIERYAY AN

NESNENENEN RV AN AN

NENENENENENENEN

INPOS

INBWG

SCURVE

TCURVE

HOME

FOLLOW

MSCANWEG

SHIFT

STOP

JOG

SETSPEED

TON

CTU

TRANSFER

MATH

COMP

SAT

FUNC

INT2FLOAT

NESENENENENENEVANENENENENENENENENENENENENENENENENEVEN AN

FLOATZ2INT

NERENRRARRAE

ANERNERNERN IRN IRN IRN IRN IR N

NERENRARRRAE
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LADDER BLOCK

BOARDS/EQUIPMENT COMPATIBILITY

PLC11-01 V1.4X
PLC11-02 V1.4X
CFWw-11

SRWO01-PTC
V4.0X
SRWO01-RCD
V4.0X

SCA06 V1.0X

SOFTPLC V1.1X
SSW7000

SOFTPLC V1.0X
CFW500

PID

v

FILTER

AN

AUTOREG

RXCANWEG

CTENC

USERFB

MUX

DMUX

IDATA

TCURVAR

QSTOP

SDO

|107)

CAM

CALCCAM

SPEED

RTC

USERERR

REF

<
NENENENENENIIREVENEN ANENENENEN K

MMC

MC_Power

MC_Reset

MC_MoveAbsolut
e

AN IR IR

MC_MoveRelative

MC_MoveVelocit
y

MW _IqControl

MC_Stop

MC_Gearln

MC_GearlnPos

MC_Phasing

MC_GearOut

MC_StepAbsSwitc
h

NERRRAAAR

MC_StepLimitSwi
tch

AN

MC_StepRefPulse

MC_StepDirect

MC_FinishHomin
g

CFwW700, CFW701 e CTW900:
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LADDER BLOCK

BOARDS/EQUIPMENT COMPATIBILITY

CFW700
CFW701

CTW900

NO CONTACT

v

NC CONTACT

COIL

NEGATE COIL

SET COIL

RESET COIL

PTS COIS

NTS COIL

ANNEBYRYRYERYAY AN

NENENENENENENEN

INPOS

INBWG

SCURVE

TCURVE

HOME

FOLLOW

MSCANWEG

SHIFT

STOP

JOG

SETSPEED

TON

CTuU

TRANSFER

MATH

COMP

SAT

FUNC

INT2FLOAT

FLOATZ2INT

PID

FILTER

NSRRI RIRYERY YR B B

NN RN R RRA

AUTOREG

RXCANWEG

CTENC

USERFB

MUX

DMUX

IDATA

TCURVAR

QSTOP

SDO

CAM

CALCCAM

SPEED
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BOARDS/EQUIPMENT COMPATIBILITY
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LADDER BLOCK CFW700 CTW900
CFW701

RTC

USERERR

NENE
< < <

REF

MMC - -

MC_Power - -

MC_Reset - -

MC_MoveAbsolu - -
te

MC_MoveRelativ - -
e

MC_MoveVelocit - -
y

MC_Stop - -

MC_Gearln - -

MC_GearlnPos - -

MC_Phasing - -

MC_GearOut - -

MC_StepAbsSwit - -
ch

MC_StepLimitSw - -
itch

MC_StepRefPulse - -

MC_StepDirect - -

MC_FinishHomin - -
g

(1) only via CAN protocol

(2) PLC board enabled as the CANOpen master

(3) only in integer format

(4) possibility of operations in double float.

(5) one block at a ladder and only with optional board 10S6 of SSWO06

Types of arguments

POSITION / POSITION OFFSET

The position / offset comprises three parts:
- signal
- number of revolutions
- fraction of revolution

Signal :

Depending on the chosen data type, the signal comprises a data type and an address or a constant value.

The data type of signal may be:
- constant
- user parameter
- bit marker
- digital input
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For the constant data type, the value may be:
- positive
- negative

Number of Revolutions :
Depending on the chosen data type, the number of revolutions consists in a data type and an address or a
constant value.

The data type may be:
- constant
- user parameter
- word marker

For the constant data type, the value must be programmed according to the unit that has been configured in
the project, and the configuration of the field "Fraction of Revolution™ is nt required.
For the user parameters and the word markers, should be considered for this field the number of revolutions..

Fraction of Revolution :

The fraction of revolution consists only in an address, since it shares the same data type of the field "Number
of Revolutions".

When the data type is constant, this value is ignored and only the constant configured in the field "Number
of Revolutions".

For the user parameters and the word markers, the considered unit for this field is the pulse number, which
may vary between 0 a 65535 pulses, and is equivalent to a range from 0 to 359,99450°.

SPEED / SPEED OFFSET
Depending on the chosen data type, the speed consists in a data type and an address or a constant value.

The speed data type may be:
- constant
- user parameter
- word parameter

For the constant data type, the value should be programmed according to the unit configured in the project.
For the user parameters and the word marker, the unit to be considered for this field is the RPM (rotation per
minute).

ACCELERATION/DECELERATION
Depending on the chosen data type, the acceleration/deceleration consists in a data type and an address or
just a constant value.

The acceleration/deceleration data type may be:
- constant
- user parameter
- word marker

For the constant data type, the value should be programmed according to the unit configured in the project.
For the user parameters and word markers, the unit to be considered for this field is the RPM/s (rotation per
minute/second).

JERK
Depending on the chosen data type, the jerk consists in a data type and an address or constant value.

The jerk data type may be:
- constant
- user parameter
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- word marker

For the constant data type, the value should be programmed according to the unit configured in the project.
For the user parameters and word markers, the unit to be considered for this field is the RPM/s2 (rotation per
minute per second square).

MODE
The mode is always constant.

There are two options:
- relative
- absolute

In relative mode it refers to a positioning, starting from its last position. In this case, the direction of rotation
of this positioning is given by the signal, i. e., clockwise direction of rotation when positive and
counterclockwise direction of rotation, when negative.

The absolute mode refers to the machine zero position, but this zero position may be used only when a zero
search (HOME block) has been executed previously.

DIRECTION OF ROTATION
It has 1 data type and 1 address.

The data type can be:
- constant
- bit marker
- digital input
- user parameter

When the data type was constant, we have the following options:
- clockwise
- counter-clockwise

DIRECTION
It has 1 data type and 1 address.

The data type can be:
- constant
- bit marker
- digital input
- user parameter

When the data type was constant, we have the following options:
- opposite
- same

AXIS
It determines for which axis will be generated the speed and/or position reference.

It offers following options:
- Real : axis controlled by the drive.
- Virtual : axis used by the CAM block as master.

NOTE !
The CAM block and the virtual axis will be only available for the POS2 card with firmware version
>=1.50.
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CONTROL
It determines the control type that is used for executing the block.

It offers following options:

- Automatic: as function of the control previously selected for the block.
- Speed

- Position

INTEGER
Depending on the chosen data type, the total part consists in a data type and an address or constant value.
The data type of the integer part may be:

- constant
- word marker
- user parameter

Attention: When the integer part refers to an output result of any block, the constant data type is not allowed.

The limits to integer are :
- maximum = 32767
- minimun = -32768

FLOAT
The float comprises a data type and an address.

The float data type may be:
- float constant
- float marker

Attention: When the float refers to an output result of any block, the float constant data type is not allowed.

The float limits are:
- maximum = 3.402823466e+38F
- minimun = 1.175494351e-38F

LIMITS

The limits consists in 2 parts:
- integer[1161/ float 116 - maximum
- integer[1161/ float 116 - minimum

INPUTS VALUES / OUTPUT VALUES
The values consists in 2 parts:

- integer[1161/ float 116 - input

- integer[1161/ float 1161 - output

CONTROL MODE
It determines the type of reference that will be sent to the drive.

The data type may be:
- constant
- user parameter
- bit marker
- digital input

It offers following options :
- 0 : speed reference;
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- 1 : torque current reference.

TORQUE CURRENT

Depending on the chosen data type, the torque current consists in a data type and an address or just a

constant value.

The data type may be:
- constant
- user parameter
- word marker
- float marker

The torque current reference is set in percentage of the motor nominal current.

Quick reference
LOGIC

NOCONTACT - Normally Open Contact/115

NCCONTACT - Normally Closed Contact /1131

COIL - Coil[118)

NEGCOIL - Negated Coil[115)
SETCOIL - Set Coil[116)
RESETCOIL - Reset Coil [117

PTSCOIL - Positive Transition Coil[115
NTSCOIL - Negative Transition Coil [115

POSITIONING BLOCKS
SCURVE - S Curve[125)

TCURVE - T Curve[125

HOME - Search Zero Position [13)
TCURVAR - Variable T Curve[1sn
CAM - Defined Curve 13

SHIFT - Shift/s8)

MOVEMENT BLOCKS
SETSPEED - Set Speed [161)
SPEED - Speed 1661

JOG - Move|164]

REF - Send Reference/[168)

STOP BLOCKS

STOP - Stop/1201
OSTOP - Quick Stopl123)

GEAR-BOX BLOCKS
FOLLOW - Follower /174
AUTOREG - Automatic Register/175

VERIFY BLOCKS
INPOS - In Position[175
INBWG - In Motion 177

PLC BLOCKS

TON - Timer/[175)

RTC - Real Time Clock /183
CTU - Incremental Counter [183)

111
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PID - PID Control[188)
FILTER - First Order Filter /188
CTENC - Encoder Counter 191

CALCULATION BLOCKS
COMP - Comparator 194
MATH - Arithmetic /195
FUNC - Math Function [202)
SAT - Saturation|205

MUX - Multiplexer|208
DEMUX - Demultiplexer [206)

TRANSFERENCE BLOCKS
TRANSFER - Transfer[200

INT2FL - Integer to Float Conversion [208)
FL2INT - Float to Integer Conversion /208
IDATA - Indirect Transfer[2101
USERERR - User Error|211)

CAN NETWORK BLOCKS
MSCANWEG - CANWEG Master 212
RXCANWEG - Read CANWEG [215
SDO - Service Data Object/213)

OTHER BLOCKS
USERFB - Subroutine 218
MMC - Multimotor Control[228)

TEXT
Comment /113
7.2 Texto
7.2.1 Comment
DESCRIPTION

To change the comment, double-click with the mouse left button on the comment line. Type the new text and
confirm with Ok.

Seels7 1 how to insert a comment on WLP

DIALOG

Ingert the comment herel
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7.3
7.3.1

7.3.2

Contacts
NO CONTACT
SYMBOL

—

DESCRIPTION
Consists of 1 input, 1 output and 1 argument.

The argument consists of one data type and one address.

The argument data type may be:
- bit marker
- digital input
- digital output
- user parameter

NOTE: In the user parameter option, the even values correspond to 0, while the odd ones correspond to 1.

OPERATION
When its argument value is 1, it transfers the signal contained in its input to its output. Otherwise it transfers
0 to the output.

CHART

. NO CONTACT

L

EXAMPLE

Sl 1000

If the bit marker 2000 and the digital input 1 is 0, writes 1 in the bit marker 1000. Otherwise, writes 0.

NC CONTACT
SYMBOL

_M_

DESCRIPTION
Consists of 1 input, 1 output and 1 argument.
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7.4
7.4.1

The argument consists of one data type and one address.

The argument data type may be:
- bit marker
- digital input
- digital output
- user parameter

NOTE: In the user parameter option, the even values correspond to 0, while the odd ones correspond to 1.

OPERATION
When its argument value is 0, it transfers the signal contained in its input to its output. Otherwise it transfers
0 to its output.

CHART
I NF CONTACT

L 4

EXAMPLE

N A O
Sl 2000

%K1 %X 1000
| {
| I/I 1

If the bit marker 2000 and the digital input 1 is 0, writes 1 in the bit marker 1000. Otherwise, writes 0.

Coils
COIL
SYMBOL

—~

DESCRIPTION
Consists of 1 input and 1 argument.

The argument comprises one data type and one address.

The argument data type may be:
- bit marker
- digital output
- user parameter

NOTE: In the user parameter option, the current value is not saved in the E2PROM memory, i. e. the last
value is not recovered. In addition, the even values correspond to 0 or false and the odd ones correspond to 1
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7.4.2

or true.

OPERATION
Transfers the signal contained in its input to its argument.

|_ L
SAMPLE

N OO0 T
Tl 2000 T 1000

B ‘
_|

If the bit marker 2000 or the digital input 1 is 1, writes 1 in the bit marker 1000. Otherwise, writes 0.

CHART
. COIL

L 4

NEG COIL
SYMBOL

—{—

DESCRIPTION
Consists of 1 input and 1 argument.

The argument consists of one data type and one address.

The argument data type may be:
- bit marker
- digital output
- user parameter

NOTE: In the user parameter option, the current value is not saved in the E2PROM memory, i. e., the last
value is not restored. In addition, the even values correspond to 0 and the odd ones correspond to 1.

OPERATION
It transfers the negated signal contained in its input to its argument.

CHART
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4 NEGATED COIL
PUT
I I
SAMPLE
%2000 | %LWE00
| |
— 1
2al{1

If the bit marker 2000 or the digital input 1 is 1, and the user parameter 800 is 0, write 0 to the digital output
1, otherwise, writes 1.

7.4.3 SET COIL
SYMBOL

—{sh—

DESCRIPTION
Consists of 1 input and 1 argument.

The argument consists of one data type and one address.

The argument data type may be:
- bit marker
- digital output
- user parameter

NOTE: In the user parameter option, the current value is not saved in the E2PROM memory, i. e. the last
value is not recovered. In addition, the even values correspond to 0 and the odd ones correspond to 1.

OPERATION
The argument is set, when the input signal is 1. The argument will be reset only when one component "resets
coil" is activated.

CHART
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7.4.4

i SET COIL

1

L 4

ouT
L
EXAMPLE
%UWS01 | %QX101 | %UWS00 QX1
| | | | {
| | I/} \S

1

If the user parameter 801 and the digital output 1 of the drive are 1, or the digital input 1 is 1 and the user
parameter 800 is 0, it sets the digital output 1. Otherwise, the output value is maintained.

RESET COIL
SYMBOL

—{R)—

DESCRIPTION
Consists of 1 input and 1 argument.

The argument consists of one data type and one address.

The argument data type may be:
- bit marker
- digital output
- user parameter

NOTE: In the user parameter option, the current value is not saved in the E2PROM memory, i. e., the last
value is not recovered. In addition, the even values correspond to 0 and the odd ones correspond to 1.

OPERATION
When the input signal is 1, the argument is reset. The argument will be set only if a "set coil" component is
activated.

CHART

. RESET COIL

L
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7.4.5

EXAMPLE

1 %W 300
| f
| \E

If the digital input 1 is 1, resets the user parameter 800. Otherwise, the parameter value is maintained.

PTS COIL
SYMBOL

—{ph—

DESCRIPTION
Consists of 1 input and 1 argument.

The argument consists of one data type and one address.

The argument data type may be:
- bit marker
- digital output
- user parameter

NOTE: In the user parameter option, the current value is not saved in the E2PROM memory, i. e., the last
value is not restored. In addition, the even values correspond to 0 or false and the odd ones correspond to 1
or true.

OPERATION
When there is a transition from 0 tol at the input signal, the argument is set during the scan cycle. Then the
argument is reset, even if its input remains at 1.

CHART
M
+ POSITIVE TRANSITION SENSING COIL

T hh

1 5CAMN CYCLE

SAMPLE

#I1 T X2000
| f
| \P

When the digital input 1 commutates from 0 to 1, writes 1 for 1 scan cycle into the bit marker 2000.
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7.4.6

NTS COIL
SYMBOL

—{N—

DESCRIPTION
Consists of 1 input and 1 argument.

The argument consists of one data type and one address.

The argument data type may be:
- bit marker
- digital output
- user parameter

NOTE: In the user parameter option, the current value is not saved in the E2PROM memory, i. e., the last
value is not restored. In addition, the even values correspond to 0 or false and the odd ones correspond to 1
ot true.

OPERATION
When there is a transition from 1 to 0 at the input signal, the argument is set for one scan cycle. Then the
argument is reset, even if its input remains at 0.

CHART
' NEGATIVE TRANSITION SENSING COIL
ouT E

1SCANCYCLE =

SAMPLE
L1 HNEL2000
l {
I {N

When the digital input 1 commutates from 1 to 0, writes 1 for 1 scan cycle into the bit marker 2000.
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7.5
7.5.1
7.5.1.1

Function Blocks
Controle de Movimento

STOP
SYMBOL

=1 EH STOF  EMO =

DECELERATION
MOOE

CONMTROL

AKIS

ry vy r v

DESCRIPTION
Itis formed by 1 EN input, 1 ENO output and 4 arguments:
- deceleration [108)
- mode [1201
- control[116)
- axis|109)

The EN input is responsible for the block enable.
The ENO output informs the moment when the block is terminated.

Mode
The mode is always a constant.

There are two options avaliable:
- feed enable
- kill motion

OPERATION
If the EN input is 0, this block is not active, the ENO output remains at 0.

If the EN input goes 1, even for a short time (at least one scan cycle), a stop with trapezoidal profile will be
executed, based on the characteristics programmed in the arguments.

When the stop has been finished, the ENO output goes 1 for one scan cycle and then returns to 0.

Once started, the stop block can not be cancelled until it has been completely finished, even if the EN input
changes to 0 before the end of ramp.

The feed enable mode causes the block stop while the EN input is 1. As soon as the input EN changes to O,
the previous active positioning block is restored, since the current position do not be higher or equal to the
desired one. This can occur if the deceleration of the stop block is too slow.

The kill motion mode does not restore the previous positioning if the EN input returns to 0.

Note: If a stop is done in the HOME block, it will be always cancelled, even if programmed as feed enable.

Important: This block does not change the control way, despite if it is in position loop or in speed loop.

FLOWCHART
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was there one previous
positioning?

run
stop

is feed enahble
mode?

CHART

- Kill Motion Mode

restore -
pasitioning
M
stopped? -
finish the "
positioning
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EM
STOP - KILL MOTION
SPEED T puimimuM 1 SCAN CYCLE
EMO

. 1 SCAN

CYCLE

Please note that in this case, after the EN input returns to 0, a S-Curve is started, since this S-Curve was
being executed before the stop command was given.

- Feed Enable Mode

EN
STOP - FEED ENABLE
SPEED i MINIMUR 1 SCAN CYCLE
.J/
ENC i CONTINUE THE PREVIOUS MOVEMENT

.1 SCAN CYCLE

EXAMPLE
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2l “ehdZ2000
—| I EM TCURVE EMO {Fb—
Positive | W SIGR POSITION
100.00 MPOSITION
%Rl TWE00 | M SFEED
10000.0) | ACCELERATION
Eelativa M MODE
Feal MARIS
2lE2 101
—l I EM  STOP  EMO { :|_
&0000.0 W DECELERATION
Interrompe W MODE
Automatico M COMTROL
Eeal WAKIS

When the digital input 1 is 1, a positioning of 100 revolutions is enabled. When the digital input 2 is 1, the
stop block is enabled, causing the positioning interruption. After stopping, the digital output 1 of the drive 1
goes 1 during one scan cycle. As soon as the digital input 2 returns to 0, the positioning of 100 revolutions is
completed.

7.5.1.2 QSTOP
SYMBOL

=1 EN QSTOF  EMO =

H DECEL
H WIMFOS
H
M

COMTROL
XIS

DESCRIPTION
It has 1 EN input, 1 ENO output and 4 arguments:
- deceleration|108)
- position 107
- control [118)
- axis |09

The EN input enables the block.
The ENO output inform the instant that the movement was finalized.

FUNCTION
If the EN input was 0, the block is not active and the ENO output is 0.

If the EN input goes to 1, the block is enabled. When the board detect a pulse in quickly input and the
position elapsed was reached, it starts a stop.

When the stop was finalized, the ENO output goes to 1 during a scan cycle.
Other movement can only be started if this block was disabled after finished.

Quickly Input (marker of encoder) - 8-pin of X8 conector to POS2 or 8-pin of XC9 conector to PLC1 and
PLC2
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Important: This block do not change the control format, keeping the position loop or speed loop.

CHART
+ EN

+ FAST INPUT

I I

+ SPEED
\ / R
+ ENO
4
EXAMPLE
alE] SabE 2000
} {
—| [ EN TCURVE EMO { )_
Positivo | M SIGH POSITION
10,00 MFOSITION
sehWE000, W SFEED
wMWED01 W ACCELERAT IOM
Felativo W MODE
Real MAXIS
FAN] SabZ 2001
} {
| EM GSTOP EMO { :|_
ebWE002 W DECEL
500 MUIMPOS
Automatico M COMTROL
Feal WARIS

When the digital input 1 is 1, a 10 turn positioning will be enabled. If the digital input 2 is 1, a fast stop
block will be enabled, passed 5 turns, when a pulse occurs at the X8 fast input the positioning will be
canceled. When stopping, 1 is written in the bit marker 2001 during one scan cycle. At the moment when the
digital input 2 goes back to 0, the positioning will be able to be restarted.
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7.5.2
75.2.1

Positioning
SCURVE
SYMBOL

= EM  SCURUE EMO =

SIGM FOSITION
FOSITION
SPEED
ACCELERATION
JERE

MODE

AKIS

Oy Y T T ¥ Y

DESCRIPTION
It is formed by 1 EN input, 1 ENO output and 6 arguments, as follows:
- position|107
- speed (108}
- accePgtion (1081
- jerk 1o
- mode|108)
- axis|1o

The EN input is responsible for the block enable.
The ENO output goes to 1 when the move has finished.

OPERATION
If the EN input is 0, the block will not be executed and the ENO output keeps in 0.

If EN is activated for at least one scan cycle and there is no other active movement block, a positioning with
S-profile will be executed, based on the arguments programmed.

When the positioning is finished, the ENO output goes to 1 for on scan cycle and then returns to 0.
Important: This block operates with position loop, so, when it stops, it continues in closed loop of position.

CINEMATIC EQUATIONS

X = X0 + vO*t + (1/2)*a0*t"2 + (1/6)*J*t"3
v =V0 + a0*t + (1/2)*J*t"2

a=a0+J*t

- X = end position

- X0 = start position

- v =end speed

- vO = start speed

- a = end acceleration

- a0 = start acceleration
-J=jerk

FLOWCHART
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SCURVE

|5 there one M BN < 07 M
positioning active? o o
b
¥
_ start
- pasitioning
Did positioning i, -
finizh?
finish the el
block
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EN SCURVE

o SPEED | T MINIMUM 1 SCAN CYCLE

Y

4 ACCELERATION |

JERK
ENO
15CAN CYCLE
EXAMPLE
4%l %X 2000
' /
— | (P}
52000 Q%1
' q
_l I EH SCURVE  EMHO { )_
Positive | | SIGH POSITION
20.50 MPOSITION
2000.0 W SPEED
$0000.0 | ACCELERATION
50000.0 W JERK
Relativo M MODE
Real MAXIS

When a transition from 0 to 1 is captured at the digital input 1 a positioning is started with 20.5 revolution at
a speed of 2000 rpm, with an acceleration of 50000 rpm/s and a jerk of 230000 rpm/s”2, in the clockwise
direction of rotation, since the mode is relative and the positioning signal is positive. After the positioning
process has been ended it writes 1 during 1 scan cycle to the digital output 1.

Remember that the jerk is the derivative of the acceleration as time function. Thus we can conclude that the
max. acceleration will be reached at 50000 rpm/s / 230000 rpm/s"2 = 0.22 seconds.
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7.5.2.2

TCURVE
SYMBOL

=1EM  TCURUE EMNO =

SIGM FOSITION
POSITION
SPEED
ACCELERATION
MODE

RAXIS

ry ry r Y r. Y

DESCRIPTION
Itis formed by 1 EN input, 1 ENO output and 5 arguments, as follows:
- position 107
- speed|108)
- acceleration [108)
- mode [108)
- axis |08

The EN input is responsible for the block enable.
The ENO output informs the moment that the block is finished.

OPERATION
If the EN input is O, the block will not be executed and the ENO output keeps in 0.

If EN is activated for at least one scan cycle and there is no other active movement block, a positioning with
trapezoidal profile will be executed, based on the arguments programmed.

When the positioning is finished, the ENO output goes to 1 for one scan cycle and then returns to 0.
Important: This block operates with position loop, so, when it stops, it continues in closed loop of position.

CINEMATIC EQUATIONS
X = X0 + vO*t + (1/2)*a*t"2
v=Vv0+a*t+ (1/2)

- X = end position

- X0 = start position

- v =end speed

- vO = start speed

- a = end acceleration

FLOWCHART
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‘i:n. TCURVE
4 SPEED | MINIMUNM 1 SCAN CYCLE
4 ACCELERATION
| | | .
ENO
1 SCAN CYCLE
EXAMPLE
Izl 32000
} {
_l | \F)_
542000 %]
} {
—] | EN  TCURVE END { —
S IWE00 | M SIGR POSITION
2 WE1, %IWE02 W POSITION
24ITWE03| W SPEED
%3I1WE04 | W ACCELERATION
Relativo | W MODE
Real MAxIS

When a transition from 0 to 1 is captured at the digital input 1, a Tcurve positioning is started in the absolute
mode, configued with the signal of the user parameter 800, with the number of revolutions of the user
parameter 801 and with the fraction of revolution of the user parameter 802, with the speed of the user
parameter 803 and with an acceleration based on the user parameter 804 in rpm/s. Since it is an absolute
positioning, is required that a machine zero search has been executed previously. When finished, it writes 1

for one scan cycle at the digital output 1.
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7.5.2.3

HOME
SYMBOL

=1 EN HOME  EMO

=1 ZERCSH

M SPEED

M ACCELERATION
H SIGN OFFSET
M OFFSET
W ROTATIORN
H TYFE
HA-IS

DESCRIPTION
It is formed by 1 EN input, 1 ZEROSW input, 1 ENO output and 6 arguments, as follows:
- directi’@éﬁ of rotation|108)
- speed |10
- acceleration [108)
- offset (signal, number of revolutions, fraction of revolution)/107

- type :

- Standard [13h)

- Immediate |13

- Unidirectional with Sensor/132)

- Unidirectional with Sensor and Null Pulsel [132)

- Unidirectional with Null Pulse 1)

- Bi-Directional with Sensor /132

- Bi-Directional with Sensor and Null Pulse (133
- axis /108

The EN input is responsible for the block enable.
The ZEROSW input is responsible for informing the block that the zero machine position has been reached.
The ENO output informs the moment when the block has been finished.

TYPE
Standard

It starts with a trapezoidal profile. When the signal in ZEROSW goes to 1, the block reaches the marker. In
this moment, the block stop and come back to the marker position.

Speed
1 2
1: ZEROSW sensor detected
Bositi 22 Mull pulse positicn detected
osition 3: Stopped position (£Zero machineg)
NOTE!

If the ZEROSW input was enable when the block starts, it run in opposite direction until ZEROSW goes to
1. After this, it changes its direction and will have the original behaviour.

Immediate (*)
In this case, the moviment are not executated and the current position is considerated the zero machine.
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Speed

1: Zero machine position

1 . E
t ¥ Position

NOTE!
In this option, this block can be executated without the drive is enabled.
It also can be executated during some other positioning function.

Uni-Diretional with Sensor (*)

This type can be used when the marker is not available and only one direction is required.

It starts an trapezoidal profile. When the switch ZEROSW was detected, this current position was
considerated the zero machine and the block starts its decceleration until stop.

If the ZEROSW input was enabled, the current position was considerated like zero machine and it was not
generated the moviment.

Speed

1: ZEROSW sensor detected (zero machineg)
1 2: Stopped position

2
| Position

Uni-Diretional with Sensor and Null Pulse (*)

This type can be used when the switch and the marker on encoder were available and only one direction is
required.

It starts an trapezoidal profile. When the switch ZEROSW was detected, it enabled to reach the marker.
When the marker was detected, this current position was considerated the zero machine and the block starts
its decceleration until stop.

Speed

1: ZEROSW sensor detected

2: Mull pulse detected (zero machine)
3: Stopped position

| Positian

Uni-Diretional with Null Pulse (*)

This type can be used when the marker on encoder was available and only one direction is required. When
the marker was detected, this current position was considerated the zero machine and the block starts its
decceleration until stop.

S 1: Mull pulse detected (zero machineg)

q 2 Stopped position

?

s

Position

Bi-Diretional with Sensor (*)

This type can be used when the marker is not available.

It starts with a trapezoidal profile until reach the marker. Then, it makes that the motor invert its direction
and it analises when the switch goes to 0 and this position will be the zero machine. Then, it makes that the
motor deccelerate and come back to the zero machine position.
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If the block was enabled and the ZEROSW=1, the moviment run in the opositte direction until the
ZEROSW=0. This position will be considerated the zero machine. Then the block force the motor
deccelerate and came back to zero machine.
Speed
1 1: ZEROSW sensor detected
2 Instant which ZEROSW =0
3: Stopped position (zero maching)

Pasition

Bi-Diretional with Sensor and Null Pulse (*)

It starts with a trapezoidal profile until reach the switch ZEROSW. Then it inverts its direction until
ZEROSW=0. Then it reaches the marker and this position will be the zero machine. The block decelerates
and comes back to the zero machine.

If the block and the switch ZEROSW were enabled, the block run in oposite direction until ZEROSW=0.
Then it reached the marker, decelerated and came back to the zero machine.

Speed 1: ZEROSW sensor detected
T . 2: Instant which ZEROSW=0
32 Mull pulse detected {zero machine)
/\\‘4 4: Stopped position (zero machine)
\‘_/ Position
i ?
OPERATION

If the EN input is 0, the block is not executed and the ENO output remains at 0.

When the EN input is activated, and no other positioning block is active, the zero search is enabled with
trapezoidal profile based on the characteristics of the programmed arguments.

When there is a pulse present for at least one scan cycle at the ZEROSW input, the search for the zero pulse
is started. As soon as the zero pulse is found, the stop process is started and then the shaft returns to the zero
pulse position.

At this point, the block is finished and the ENO output goes to 1 for one scan cycle and then returns to 0.

NOTE: If the block is enabled and the ZEROSW input is 1, the search is started in the opposite direction as
programmed, until the ZEROSW input changes to 0. At this moment, the block reverses the direction of
rotation and repeats the steps described in the item above.

When the block is finished, the found position will be referenced to the programmed offset value that is
usually zero. If we program a negative offset with 25 revolutions and we execute a relative positioning with
50 revolutions and 0 fraction of revolution with positive signal, the final position would be 25 revolutions
and 0 fraction with positive signal. However if the positioning is in absolute mode, the end position would
be of 50 revolutions and 0 fraction of revolution with positive signal and, in fact, 75 revolutions in
clockwise direction of rotation, would be done.

NOTE: The homing position, depends on the value of the parameter 769, that causes a position advance
regarding to the zero pulse.

ATTENTION: After the homing, the control remains in position loop.
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FLOWCHART
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- Normal condition - ZEROSW =0

EN HOME
ZEROE‘-Wé MINIMUM 1 SCAN CYCLE P
ZERD PUé.SE ;
SPEED | ]
Depending on P76
END
(L

1 SCANCYCLE

- Exceptiong - ZEROSW =1
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EN HOME

EERGSW: - MINIMURM 1 SCAN CYCLE

ZERO PULSE
& H

v

JSPEED
Depending on PTE9
ENO
1 S5CAN CYCLE
EXAMPLE
lE1 “LME 2000
| {

— | (P}—
wME2000 | 2ehII2001 LM 2001
| | {

—| [ I/} EM  HOME EMO 'LS)_

sl
—| I ZEROSY
200.0 M SFEED
100000 M ACCELERATION
Positivo M SIGHN OFFSET
0.00| M OFFSET
Hordrio | | ROTATIORN
Padrio M TYFE
Eeal HAXIS

Considering that the drive has been reset recently or switched on, when the digital input 1 goes from0to 1,
activates the homing, if the bit marker 2001 is at 0. The zero pulse search starts after the ZEROSW (%I1X2 =
zero switch) goes to 1. The motor decelerates and returns to the found zero pulse position plus the value of
P769, as soon as the zero pulse is found. The bit marker 2001 is set as soon as the positioning process has
been concluded and then a new homing is enabled.
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7524

TCURVAR
SYMBOL

EM TCURUAR  EMO p=

FOSITION
ACCELERATION
DIRECTION
SPEED SOURCE
SPEED GAIM
RAXIS

ry ry r Y r. Y

DESCRIPTION
It have 1 input EN, 1 output ENO e 6 arguments:
- position 107
- speed (137
- acceleration 1081
- direction [109)

- syncronism|137]
- axis|1081

The EN input is responsable to enable the block
The ENO output informs that the block was finished.

Speed
This field has 1 data type and 1 address.

The data type can be:
- encoder (auxiliary encoder of PLC2 or main encoder of POS2)
- user parameter
- word marker

When the data type was user parameter or word marker, the unit is RPM (revolutions per minute).

Syncronism
This field has 1 data type and 2 addresses or constants, depending on data type.

The data type can be:

- constant

- user parameter

- word marker
The addresses or constants are destinates to the relationship between master and slave.
Important: The syncronism relationship only is applied when the field speed was encoder.

FUNCTION
If EN=0, the block is not executed and the ENO=0.

137

If 1 pulse (at least 1 scan cycle) was applied to EN and do not have other block active, will be executed a

trapezoidal provile positioning where the speed can be changed during the positioning.
When the positioning finish, the ENO goes to 1 during 1 scan cycle.

Important: This block works in position loop, keeping this feature after its execution.
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FLOWCHART
TCURVAR

ls there one N e 02 M
positioning active? o oY
b
¥
N N start
o positianing
. e M
Did positioning -
finish?
finish the -
block
¥
[ Eno=0 ]
CHART
EN = | b
at least 1 scan cycle = y
4 | scan cycle
ENO = ,
Position
)‘; t

—— Speed Reference
—— Motor Drive Shaft Speed

EXAMPLE
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7525

i1 eI 2000
l {
_l | \P)_
S 22000 i1
—| I EM TCURUAR EMO { )_
IWWE0L, eI Wa0Z | M POSITION
I IWE04 | M ACCELERATION
el TWE00, W DIRECTION
serTwEns | | SPEED SOURCE
171 W SPEED GAIH
Feal WASIS

When a transition from 0 to 1 at the digital input 1 is captured, then a positioning will be triggered, with the
signal from the user parameter P800, the number of turns from the user parameter P801, the turn fraction
from the user parameter P802, the speed in rpm from the user parameter P803 and the acceleration in rpm/s
based on the user parameter P804. When finished, it writes 1 during 1 scan cycle at the digital output 1.

CAM
SYMBOL:
—En  cAn  ENOf=
W FROFILE
DESCRIPTION:

This block comprises 1 EN input, 1 ENO output and 2 argument, being:
- PROFILE:

CAM positioning profile.

- Cam Profile Type:

- Fixed: the positioning profile is transferred together with the user program and it will not be able to suffer
modifications.

- Calculable: the positioning profile is transferred together with the user program and it will be able to suffer
modifications through the execution of the CALCCAM block. For calculable positioning profiles the
following parameters are necessary:

o Maximum Number of Points:
It is a constant value that configures the maximum number of points that this CAM will be able to
have.

o First Master Point

It is a float marker that configures the position of the master of the first point of this CAM profile,
the position of the master of the other points will be according to the contents of the float markers
subsequent to the selected one. The contents of the used float markers must have the format of
turns, for instance: 1.5 turns, 0.25 turn...

Important: If the master position of a point is smaller than the position of the master of the previous
point at the moment of the CALCCAM block execution, this CAM profile will not be executed
again if the CALCCAM block is not executed again with the use of the correct contents of the
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markers.

o First Slave Point

It is a float marker that configures the position of the slave of the first point of this CAM profile, the
position of the slave of the other points will be according to the contents of the float markers
subsequent to the selected one. The contents of the used float markers must have the format of
turns, for instance: 1.5 turns, 0.25 turn...

e First Curve Type

It is a bit marker that configures the interpolation type (0 for linear interpolation and 1 for cubic
interpolation) of the first point of this CAM profile. The interpolation type of the other points will
be according to the contents of the bit markers subsequent to the selected one.

o Number of Points
It is a word marker that configures the quantity of points of this CAM profile.

NOTES!

- If the programmed word marker contains a value bigger than the “Maximum Number of Points
“argument at the moment of the CALCCAM block execution, this CAM profile will not be
executed anymore if the CALCCAM block is not executed with the correct contents of the used
marker.

- At the first scan cycle after the user program download, the CALCCAM block loads the number
of points, the point values and the interpolation types for the arguments programmed in the
calculable CAM blocks.

The EN input is responsible for the block enabling.
The ENO output informs the moment the block is started.

The block CAM is responsible for the positioning defined in its profile.
Fundamentally the CAM device has the function to convert a rotary motion into a forward and backward
motion defines by a cam profile. Figure below shows how this cam profile is defined mechanically:

Figure - Mechanical CAM.

OPERATION:

If the EN input is O, the block is not executed and the ENO output is 0.

If the EN input is 1, the block executes the programmed CAM profile, using the virtual axis as master.

All WLP positioning and speed blocks can be used for generating the reference for the virtual axis.

The CAM block is always relative, i.e., the position of the virtual axis will be considered as master zero
position at the start.

As soon as the CAM profile is ended, the ENO output goes to 1 during one scan cycle, after that is returns to

0.

NOTE!

The virtual axis is the used axis as master for the CAM block. From the firmware version 1.50, all
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positioning and motion blocks in POS 2 can generate a reference for the virtual axis:

CHART:

Is there any
positioning
active?

Is the positioning
ended?

A

The positioning is
started

k4

The block
15 ended

¥
EMO =0

EN TRAMSFER END

iE]
{

SRC DaT

EM JoG EMD

LA

ey
{

ROTATION
SPEED
ACCELERATION
RXIS

EXAMPLE:
wlE1 M
AN
|
|
Clackarise M
25IIWE00 | H
25l WE01 | H
Virtaal M
lE3
| |
|
toyr M

EH CAM EHOD

\

A

FROFILE

The digital input %I1X1 enables the drive.
The digital input %I1X2 enables the JOG block, which has been programmed for generating a speed

(s
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reference for the virtual axis defined by user parameter %UWB800 with acceleration defined by the user
parameter %UW801.

The digital input %I1X3 enables the CAM block that from this moment n follows the master according to the
profile defined in the parameter PROFILE. As soon as this profile is ended, the digital output %QX3 will be
activated.

If the digital input %I1X3 is always active, the CAM profile will be executed continuously.

The profile below was used in the example:
B CAM Edif <toy.cpr>

0 ] !-‘ml | T
| |Masterrot)  Swwegot) | Type
3 ﬂ_l] 1] Lingar
o0 1 0.75 1] Lingar
. N L
2 0.495 10 Lingar
- 3 |1 0
o
=
=
Il aztes Spesd
o ( 1.0000—=] | e |
Curgon Values
. — ldasher 0500000 ok
5 Slave 0.000000 et
= Spead 000200 e
= . - Acceleration 0000000 | remds
— 1oz e oW ms U oE 07 oE ow | | ek 0000000 ElE
ala|&| [P s| Ay = a e 0K | cancdl | Hep |
)

Through the online monitoring, following data were acquired:

H speed.tr - WILP Variables Trend

Fle Graph Help
Cursor : 130338 000

ECETI : T
101000 | ; |
AS0000 : |

-AI. ----------------------- FEPTETTTTT T TET T | T S .----.-----------! ------------------------ ]-
LT T Sl ATt & RUL b ﬂl
600000 | ' : |
L | iy AR L L C b R Rl R I
05000 : : : |
onme | i
50000 ¢ i 1 ' |
13:09:26.000 13:0%:28.500 12:0331.000 12:09:33.500 13:0%:35.000
Scen: 0203
Coler | Symibal | Type | Address | |Max | Cursor val | Achusal val |=
— W0TF; Floak Marker 3000 -1500,0000300,0000 0.0000000=4000 0,0000000e+000 |
— ot SLIE: Floak Marker 5001 0.0000 10,1000  0.0044444 00044444
f — W

PROPERTIES BOX OF THE CAM BLOCK:
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CAM (%]

Frofile

| tay ﬂ

Open ‘ Create | Save bz, ‘ Remove |

Cam Profile Type

™ Calculable

b aximun Mumber of Points

Constant 3
Firzt b azter Point

Float b arker 3
Firzt Slave Point

Float b arker EI
First Curve Type

Bit Marker 3

MHurnber of Points

. =

k% R etentive Ward Marker : 6000 ... 6099
hd

A
kAW Wolatile Word Marker : 7000 .. 7643

1] 8 | Cancel Help

This box is called by giving a double click on the CAM block.

In this box you can execute following operations:

- Select the profile used though the "Profile" selection.

- Open the profile for editing though the button "Open" .

- Create a new profile through the button "Create".

- Remove the profile selected through the button "Remove".

- Save with other name the profile selected through the button "Save as..."

Creating a new CAM profile:
For creating a new Cam profile, click on the button "Create. An input box will ask you for the new
profile name. After the cam profile editor will open as shown below:
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B CAM Edit <tuter.cpr=

S

2| SO N (R R N A L S S S
= ' 1
o : : :
B SRS . NRR e
o fi g 5 i M aster Speed
R T O T O N | a0
= L) v " W v
: : H : : Cursor Values
o : H H : H I asber | [T
ﬁ"' S I i i b
E ' H ' : Slave I oo et
P T ' e S Il it Too-e- 3r-mme pommoee Spead [ 00 em
: : ; | : : ; .ﬁmulualbnl 00 mmis
— 0j] 0% 63 04 05 05 07 08 _ 0@ | | ek | [

@l alal [F 5]l =l

ok | cancel |

Help

There are following control in this window:

Point table:

&dd points to the point table
Insert points inthe point tabls
/ Remove points from the point table
(o] |

Mestre (rotl  Escravo (rof) | Tipo
0 i}

NOTES

Slave position for the point

Ilaster position for the point

Interpolatiom point between the point and the next point

- As already mentioned above, the CAM block is always relative. Thus the first point of the table

point will be always master = 0 and slave = 0.
- Master = virtual axis
- Slave = effective axis (drive)

Tools for the chart control:
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Cursor

0%

Chart plotting area

06 . 07

03

02, 03, 04

0l

L L L7 S B
\ Daster scale axis

Slave scale axis

Tools for the chart control:

@la|/w| [P s|Al v B el &f e

Cursor values:
Relative values for the point selected by the cursor.

Cursor Yalues

t azter I—UU rat
Slave I—DD rot
Speed I—DD 1pm
Acceleration I—EIEI pmd's

Jerk, I—EIEI prm/fs

Master speed:
Speed used for the speed, acceleration and slave jerk calculation.

145

+Zoom Selects the position line
- Zoom Selects the speed line
Fit to Bereen Selects the acceleration line
Selects the Jerk line
Disahles the selected line
Sets the selected Fit to Screen line
Sets the width of the selected line
/ Sets the height of the selected line
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M aster Speed

1.DEIEIEIE|: =

NOTE!

- The speed, acceleration and slave jerk should be used as reference for the cam profile
development, where they contents are calculated numerically without considering the load, inertia, torque
and dynamic of the drive.

Adding a new point to the cam profile:

A point can be added by activating the button Add Point or Insert Point, or by giving a double click
on the chart at the position the new point should be added. The double click can be given on any area of the
chart. If there already was an interpolation at this area, the editor will insert this point between the two
interpolation points.

The point will be always added as interpolation of linear type.

When a point is added or inserted through the respective buttons, the master and the slave values
enter as zero. In the case the point is inserted, this can cause a profile interruption, since the master position
must always increase relating to the origin. In this case the master and the slave value must be edited by
clicking on their cells in the point table.

The figure below shows the insertion of a point through a double click.

B CAM Edit <tuter.cpr=

....... S N U — Master (rof)_ Save (rot) | Type

il 0 Lingar
= SECEEEE re----- prommme e nene- peeme-- { ; : ] : 1 0630631 0664000
L S S
(=]
L=
=
- Y OO S S
=
=t
=--
Il aztes Spesd
- S W WP U S RN SN W S 1.0000 =7 tem
L S A S
Curgor Values
o Iaster 000000 rok
Slave 0525457 ot

Spead 1.05294 e
i Acceleration 0000000 remds

I~ u'i: 0z 05 o4 05 0 u?*.r ogs o | | ek ooooogn  EE
@l alal [ s]al J] @ ele e o | cos | v |

01

To change the interpolation type, click on the type cell on the line that corresponds to the
interpolation origin and select the desired one.
In the figure below a point has been changed to the cubic type of interpolation.
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i Pl (o B

T T S Msster (rot) | Sive (r2) | Type

: . . : oo o

: i B ;- 0 ’:I_EI.ESDEBI 0.664000

i I

S A0 N | oo |

i : 1 i Curgor Values

e I N E I aster 0500000 ok

; . ] Shave 0580027 | et

NN SN — Sy — b ER— I Spead 1.037624 e

] ) ‘. Accoleration SEIT00 | el
— 1oz e oW ms U oE 07 oEow| | ek I ETE
ela|al [Fls]alJ] = elaa] G = |

£ |

Now you can note other values in this curve beside the position, such as speed, acceleration and
Jerk, For better viewing of all values, you can use the button "Fit to Screen", as shown below.

B CAM Edit <tuter.cpr=

| | @]
Master (rot) | Siave rot) | Type

o |0 1] Cubic
1 0630631 0664000

. - |
/NN - - A - R B - N it Master Speed
[ ull i |
I";I'"" Dl SRS TTTIAT TR [ [ ATt T T e
5 H : H : E l : H l : — Curzar Yaluss
= : § § ; : i : . [ b ; I asber 0500000 rok
e B T e Rt et ettt ettt st B AP
- bbb [Masker (roh=0.3636 , Save Goll=-23. 4516 [ 0.590027 | et
O bbb dh x| Bee=d 1037624 | reen
| SN S S S N S S S S |} R — S0 s
05 100025 050085 4g &5 sn o ss ey | ek I e

el FPis|alJ] = el alel ok ||| Cocs || W |

|

In the same way we can select one of the values and use the button "Apply selected Zoom". In the
example below a zoom has been given for the speed.
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B CAM Edit <tutor.cpr=

™Y 1Y
Master (rot) | Siave (rot) | Type

o |0 1] Cubic
1 0630631 0.664000

1
SOt
R R .

S R

Il aztes Spesd
( 1.03103, [i=al |
""""" Curzor Values
ldasher 0500000 ok
o Slave 0590027 ot
Speed 1.037624  1Em
.Ir.__..E__.._Er_.._.E_..__.i...__.i. _..I.__..:r___..E__.._ e e Ay e A Accaleration SR3FT00 rpmds
05 100025 050 85 4@ &5 5055 ey | ek I ETE

@lalal p[FAlJ B@ .l &) [ ] ow | w |

|

Another important tool to be mentioned is the cursor. In the example below the cursor is positioned
on the point of the maximum speed.

B CAM Edit <tuter.cpr=

] ] [

Master (rot) | Siave o) | Type

_____ I L [ L3 R S [ . Tl o b
. ! 1 0630631 0664000

Il aztes Spesd
( 'I.CIIIUE, 1= |
""""" Curgor Values
Hasher [ oamE
Slave 0327586 ot
: H : : . : : | : Speed [ 1576751 rpm
.:,.--..E__.._Er_.._.é_.. . . . .Er___._E : .- . Acceleration 00BESE0  mmis
05 100025 050 85 4@ &5 sg S5y | ek I ETE

@lalal p[FalJ B@ @l &) [ ] ow | w |

Please consider that the speed, acceleration and slave jerk values depend on the master speed. Thus
we recommend changing them in order to simulate them very near the effective values. In the figure below
the master speed will be changed to 1000 rpm and we will analyze the cursor at the same position.
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b agter Speed

1EIEIEIE|: Tpm
Cursor Walues
b aster 0312516 rot
Slave 0327586 ot
Speed 1576.751405  pm
Acceleration 02512822218 pmds

Jerk 31B159571513 o0R34z TPV

During the cam profile design all these values must be considered since they may or not be
executed due to the mechanical, electroelectronic limits of the installed equipment.

As the acceleration and the jerk charts are determined by considering the interpolation between two
points at the junctions between the linear interpolations, the acceleration and jerk will be displayed as zero.
However theoretically it is known that in a speed step the acceleration and jerk is infinitely variable. In the
practice the acceleration and jerk depends at this moment on the mechanical, electrical and electronic
limitations of the involved equipment. These speed steps should be noted and considered in the cam profile
design. Figure below shows the condition as example.

B CAM Edit <tuter.cpr=

h
] Master (rot) | Siawe (rot) | Type
. ! o |o o cubic
""Jll """""""""" i 1 |0.630831 0.664000 Lingar
: 2 1 1 Lingar
EE: kz ]
al
Il aztes Spesd
1000 fem
o e s B Wl
=" ; "'i ; I aster 1.000775  rck
1 1 ' Slave ’w rok
1 Spead 1200000000 remn
gi Accelesation [ 0.000000 i
I— 0:3 u'? 10 1:1 | Jetk 0000000 pendst
@jels| Plls|alJ] m[e]a| a T R
The CAM block has two different interpolation types: the linear and the cubic. Following equations
are used:
- Linear :
i — i i — P
[— nim-p + pfek | PP
pim— pim i — pim

e = ~ pie + P * v
pim— pim  pim— pim
ae=1
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je=10

- Cubic :

pe=a*lpm—pim13+b*lpm—pim I:+c*lpm—ps'rw+pfe
ve = 'B*a*lpm—pimf +2%h* pm— pim+ o M em

ae = 6% a* pm— pimi+ 2%h ¥yum?

: 3
Je=6%a*um

Were:
pe = slave position
ve = slave speed
ae = slave acceleration
je =slave jerk
pm = master position
vm = master speed
pim = initial master position
pfm = final master position
pie = initial slave position
pfe = final slave position
a = coefficient calculated bit the CAM editor
b = coefficient calculated bit the CAM editor
c = coefficient calculated bit the CAM editor

Changing one point in the cam profile:

One point in the cam profile can be changed through the point table by the direct editing or by
moving the point in the chart. To move the point in the chart, place the cursor on the point which will be
marked by a red square. Click on this red square and maintain the mouse activated and draw it to the new
position.

Clicking on the point, the point table will be displaced to the desired point, selecting the related
cell.

The moving operation of the chart point is interactive. The whole profile is calculated at every
change of the point. The new point can be viewed in the point table.

Removing a point in the cam profile:
The point is remover directly on the point table. Select one of the cells relating to the point and
click on the button "Remove Point".

Zoom of a determined chart area:

Click with the cursor on one of the edges of the region that should be zoomed and maintain the
mouse button activated. Move the mouse to mark the region. At this moment a rectangle will be displayed on
the chart. Release the mouse button and give a double click on this rectangle. Please find below an example
of this zoom
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Moving the chart:
Press the key SHIFT and click with the cursor on the chart. Maintain the mouse button compressed.

Move the cursor and the chart will move jointly.

Chart Menu:
To access the chart menu, place the cursor and click with the right mouse button on the chart area.

Following menu will be displayed.

v Trace mouse coordinates

W Axis
Z00m »
Fit... 3
Properties

In this menu following operations can be executed:

- Enable/disable mouse coordinates

- Enable/disable x and y axis

- Execute Fit to Screen operations

- Execute Fit to Window operations

- Open the box with the chart properties

Figure below shows the box with the chart properties.
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Properties E|
Gerneral l
Coordinates range
«1 =0 vl = |-00332
12 = |0.630531 y2 = |0.E372
[+ Mouse coordinates
[ Az
ak | Cancelar Ajuda
In the box of the chart properties you can execute following operations:
- Set manually the X and Y axis scale
- Enable/disable the mouse coordinates
- Enable/disable the X and Y axis
7526 CALCCAM
SYMBOL

EM CALCCAM EMOp—

DESCRIPTION
It is composed by 1 EN input and 1 ENO output.

The EN input is responsible for the block enabling.
The ENO output informs the instant when the block is finished.

The CALCCAM block is responsible for the calculable CAM [138) blocks calculation (the CAM block profile

type defined as calculable), according to the argument contents of these CAM blocks.

OPERATION

When the EN input changes from 0 to 1, the block is executed.
By finishing the calculable CAM blocks calculation, the ENO output changes to 1 during 1 scan cycle,
returning later to 0.

NOTE!
At the first scan cycle after the download of the user program, the CALCCAM block loads de number of

points, the values of the points and the interpolation types for the programmed arguments in the calculable
CAM blocks.

EXAMPLE

Ladder:
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%QX1
{
EN TRAMSFER EMO i )—
W1 MERC DET e 3330
%D %02
| {
—l I EH JaG EHO i )—
Cloclowize| M ROTATION
el TW a0 MSPEED
ol W ED1, M ACCELERATION
Virtual M AXIS
%D3 ShE{2000
—l I EH CAM EHO ::
tov| M PROFILE
Calevlablz| M THFE
%el4 Sal2001
—l I EH CHLCCAM EHO {
CAM block properties:
Frofile
toy =l
Open ‘ Create Save bz, ‘ Remove |
Cam Profile Type
" Fixed + Calculable

b aximun Mumber of Points

Constant

Firzt b azter Point

Float b arker

Firzt Slave Point
Float b arker

First Curve Type
Bit Marker

MHurnber of Points

9500 3: Tag...
9503 EI: Tag...

1000 3: *Tag...

ZMw: Marcador de word j

Fange: 1 ... 700

5000 = “Tag ..

1] 8 | Cancel Help

CAM profile:




154

WLP V9.1X mEu

B CAM Edit <toy.cpr>

taximun number of pointg : |5 3:
§ Master (rot)  Slave (rot) |T1,r|:|e |
S» ------------------------------------- o |0 0 Linear
b 1 0.750000 10.000000 Linear
- I
=7 Rttt ittt 2 |D.950000 10.000000 Linear
Q- 3 1.000000 0,000000
[ S S S, SN SR =
o]
R T e e = T
<]
= S
b Master Speed
) S A R A S 1.0000=] m
el Cursor Values
e e e it ittt el i azter 0.500000  rot
1 Slave 0.000000 o
b A
i Speed 0.000000  rpm
3 : : : : Acceleration 0.000000 rem/s
T o1 02 03 04 05 06 07 08 o9 . | ek 0.000000 PSS
@ e W P s A J e | o k. | Cancel | Help |

After the download of the user program the value 3 will be loaded into the %MW®6000 word marker. The
values 0.75, 0.95 and 1.0 into the %MF9500, %MF9501 and %MF9502 float markers, respectively. The
values 0.0, 10.0 and 0.0 into the %MF9503, %MF9504 and %MF9505 float markers, respectively. And the
values 0 (linear interpolation), 0 and 0 into the %MX1000, %MX1001 and %MX1002 bit markers,
respectively.

When it is necessary to change a point of a calculable profile, it is enough to change the desired points at the
respective defined markers and to execute the CALCCAM block.

In this example, in order to change the “toy” CAM profile previously demonstrated, it is enough to load the
new values into the mentioned markers and to execute the CALCCAM block.

Important:

- The CALCCAM block will not be executed if a CAM block were active and the error E68 will be
generated on its attempt.

- When executing the CALCCAM block with a marker used in the CAM profile containing an improper
value, on the attempt of executing this CAM profile the error E53 will be generated and this CAM block will
not be executed.

Improper Values:
- Number of Points value bigger than the Maximum Number of Points.
- Master Position value smaller than the Master Position of the previous point.
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7.5.2.7

SHIFT
SYMBOL

=1 EN SHIFT EMO =

M INCREMENT
HROTATION
M AXIS

DESCRIPTION

It consists of 1 EN input, 1 ENO output and 3 arguments, as follows:
- increment
- float result/116}
- axis |09

The EN input is responsible for the block enable.

OPERATION
If the EN input is 0, the block will not be executed and the ENO output reminas at 0.

If the EN input is 1 and no positioning block is active, excepting the block Follow, then the block increments
the motor shaft position by the positioning increment value per second.

As soon as the EN input changes to 0, the position increment stops and the ENO output changes to 1 during
a scan cycle, and then returns to 0 again.

NOTE: The increment can be updated online.
Important: This block operates in position loop and remains in this status even after ending the work.

FLOW CHART
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SHIFT

Is there
any active
positioning?,

M

Was it being
executed?

I5 it this hlock?

Executes
the hlock

¥

Finishes
the hlock

¥

Y

{ ENO =0 h

CHART

[— R —

EN
#—— 1 scan cycle

ENO = _l

4+— incrernent £ second

Position

-

EXAMPLE
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7.5.2.8

IX1 WK1

—| I EMN  SHIFT ENO { )—

3600 MW IMCREMEMT
Hordrio M ROTATION
Eeal MAXLS

When the digital input 1 is activated, the motor shaft will run 360° within one second in the clockwise
direction of rotation.

MC_CamTableSelect

SIMBOLO
| =]

DESCRICAO
Seleciona uma tabela de pontos de uma curva CAM previamente programada através da ferramenta CAM
PROFILES.

Para 0 uso do bloco MC_Camin 158, uma tabela de pontos devera ser selecionada através do bloco
MC_CamTableSelect ou a tabela de pontos devera ser calculada através do bloco MW _CamCalc |58

Quando houver uma transicdo de 0 para 1 na entrada Execute, o bloco serd iniciado e executado de acordo
com os argumentos configurados.

Quando a tabela for selecionada com sucesso, a saida Done vai para 1 durante um ciclo de scan ou enquanto
a entrada Execute estiver em 1.

ARGUMENTOS
E composto por 1 entrada Execute, 1 saida Done e 9 argumentos, sendo eles:
- Master/107]
- Slave 107
- Cam Table 107
- Periodic /107
- Busy [107]
- Error|107]
- Error Id[107
- Cam Table ID 100
- Bloco Retentivo /107

A entrada Execute é responsavel pela habilitagcdo do bloco.
A saida Done informa o instante em que o bloco é finalizado com sucesso.

ERROS DO BLOCO
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7.5.2.9

Na transicdo de 0 para 1 do marcador de bit 8000, o bloco MC_CamTableSelect é executado, com isso a
tabela de pontos "3" (contetdo do marcador de word 13000) podera ser utilizada pelo bloco MC_Camln.

Ao executar o bloco, a saida Done, marcador de bit 8001, é setado e permanece em 1 enquanto a entrada
Execute, marcador de bit 8000, est4 setado.

Nesse exemplo, 0 marcador de bit 8001 garante que o bloco MC_Camin ndo sera acionado antes do bloco
MC_CamTableSelect ser executado com sucesso.

MW_CamcCalc

SIMBOLO
| ]

DESCRICAO
Calcula uma tabela de pontos de uma curva CAM.

Quando houver uma transicdo de 0 para 1 na entrada Execute, o bloco serd iniciado e executado de acordo
com os argumentos configurados.

Quando a tabela de pontos estiver disponivel, a saida Done vai para 1 durante um ciclo de scan ou enquanto
a entrada Execute estiver em 1.

ARGUMENTOS
E composto por 1 entrada Execute, 1 saida Done e 13 argumentos, sendo eles:
- Master /107
- Slave/10h
- Number Of Points /107
- Master Points/107
- Slave Points |07
- Curve Type/107
- Periodic 107
- Table|10n
- Busy [107)
- Error|107]
- Error Id[107
- Cam Table ID[10h
- Bloco Retentivo[10n

A entrada Execute é responsavel pela habilitagcdo do bloco.
A saida Done informa o instante em que o bloco é finalizado.

ERROS DO BLOCO
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Na transicdo de 0 para 1 do marcador de bit 8000, o bloco MW_CamCalc é executado e a tabela de pontos
11 (marcador de word 13001) sera calculada de acordo com os argumentos do bloco.

Nesse exemplo, 0 nimero de pontos da curva sera o contetdo do marcador de word 13000 (2 pontos), a
posicdo do eixo mestre sera de acordo com os contetidos dos marcadores de double 18000 e 18001 (3 e 7
voltas), a posicao do eixo escravo seré de acordo com os contetidos dos marcadores de double 18010 e
18011 (10 e -5 voltas) e o tipo da curva sera de acordo com os contetidos dos marcados de word 13100 e
13101 (O - linear e 1 - spline cubica).

Colocando os mesmos valores na ferramenta CAM PROFILES podemos observar a curva abaixo:

]

Ao finalizar o calculo da tabela de pontos 11, a saida Done, marcador de bit 8001 é setado enquanto a
entrada Execute permanece setada.

Com o marcador de bit 8001 setado, 0 bloco MC_Camin|158 podera ser executado.
7.5.2.10 MC_Camin

SIMBOLO
| ]

DESCRICAO

O bloco MC_Camln é responsavel pela execugao de um posicionamento definido por uma tabele de pontos
de uma curva CAM previamente selecionada pelo bloco MC_CamTableSelect|157 ou previamente calculada
pelo bloco MW _CamCalc 1581,

Quando houver uma transicdo de 0 para 1 na entrada Execute, o bloco sera iniciado e executado de acordo
com os argumentos configurados.

ARGUMENTOS
E composto por 1 entrada Execute, 1 saida InGear e 11 argumentos, sendo eles:
- Master 107
- Slave 107
- Cam Table ID 107
- Buffe’r_l;élode%
- Busy[10
- Active 107
- Command Aborted 100
- Error|07]
- Error Id 00
- End Of Profile[107
- Bloco Retentivo|107)

A entrada Execute é responsavel pela habilitagdo do bloco.
A saida InGear informa o instante em que o bloco esta ativo.

MODO DE OPERACAO

Ao executar 0 bloco MC_Camln, o drive passara a operar em malha de posi¢do e permanece assim mesmo
apos a conclusdo do bloco. Deve-se ajustar o ganho proporcional de posi¢do (P0159) para obter um melhor
desempenho do drive.
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160

Na execucdo do bloco o estado do eixo mudara para "Synchronized Motion".
ERROS DO BLOCO
EXEMPLO
Na transicdo de 0 para 1 do marcador de bit 8000, o bloco MW_CamCalc é executado e a tabela de pontos
11 (marcador de word 13001) sera calculada de acordo com os argumentos do bloco.
Ao finalizar o calculo da tabela de pontos 11, a saida Done, marcador de bit 8001 é setado enquanto a
entrada Execute permanece setada.
Com o marcador de bit 8001 setado, 0 bloco MC_Camin podera ser executado.
Na transicdo de 0 para 1 do marcador de bit 8002, o primeiro bloco MC_Camln é executado.
Caso houver a necessidade de algum ajuste na tabela de pontos da curva CAM, basta fazer o ajuste nos
marcadores de double 18000, 18001, 18010 e 18011, mudar o contetdo do marcador de word 13001 para
12 e executar novamente o bloco MW_CamCalc.
Na transicdo de 0 para 1 do marcador de bit 8003, o segundo bloco MC_Camin (Buffer Mode programado
Buffered) sera executado (sem perda de posicao do eixo mestre) assim que o primeiro bloco MC_Camln
terminar de executar a curva em execucao.

7.5.2.11 MC_CamOut
SIMBOLO
DESCRICAO

Finaliza o bloco MC Camln/1s8).

Quando houver uma transi¢do de 0 para 1 na entrada Execute, o bloco sera executado e o sincronismo
existente sera finalizado. O eixo mantera a velocidade do instante em que o bloco é executado.

ARGUMENTOS
E composto por 1 entrada Execute, 1 saida Done e 5 argumentos, sendo eles:
- Slave[10n
- Busy [107)
- Error|107]
- Error 1d[107
- Bloco Retentivol107)

A entrada Execute é responsavel pela habilitagdo do bloco.
A saida Done informa o instante em que o bloco MC_CamiIn 158} é finalizado.

MODO DE OPERACAO
Ao executar o bloco MC_CamOut, o drive ndo opera em malha de posicéo.
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Na execucdo do bloco o estado do eixo mudara para "Continuous Mation".

ERROS DO BLOCO

E]

7.5.3 Movement

7.5.3.1 SETSPEED
SYMBOL

=1 EM SETSPEED EMO f=

ROTATION
SPEED
ACCELERATION
XIS

¥ r . r ¥

DESCRIPTION
The block is formed by 1 EN i%tl 1 ENO output and 4 arguments being:
- direction of rotation|1o
- speed 108
- acceleration|108)
- axis |09

The EN input is responsible for the block enable.
The output ENO informs when the motor speed reaches the programmed speed.

OPERATION
If the EN input is 0, the block is not executed and the ENO output remains at 0.

If the EN input changes from 0 to 1 and no other movement block is active, exception the block Set Speed, a
trapezoidal profile is executed based on the characteristics programmed in the arguments and will not be
finished unless a STOP block is activated. However other blocks Set Speed may be enabled online, thus
changing the programming of its arguments.

To finish this movement you must use the stop block.

The ENO output changes to 1 onl during one scan cycle, as the block reaches the programmed speed.
Otherwise it is always 0.

Important: This block works in speed loop and remains in this status even arter it has been concluded.

FLOWCHART
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I||E[| Language
EN SETSPEED
4 SPEED i MIHIMURD 1 SCAN CYCLE !
& ;
4 1 S5CAN CYCLE
EXAMPLE
ST 101 Y
| {
| 12)_
I 101 XL

— |

EM SETSPEED EMO

(s

Hordrio MREOTATION
5000 MEPEED
100000 M AZCELERATION
Feal HAXIE
wIE102 Wl
' {
I {R —
el 102 il
} ()
—| I EM SETSPEED EMOD \S
Anti-hordvio | ROTATION
1000.0 M SPEED
100000 M ACCELERATION
Feal WAXIS
2l il
—| I EM STOP  ENO { E)—
4 lT800 | | ODECELERATION w2
Cancela | W HODE |
Lutomatica M COMTROL E)_
Feal WAXIS

During the transition from 0 to 1 of the digital input 1 of the drive, the block with speed of 500 rpm in

clockwise direction of rotation is triggered. As soon as this speed is reached, the digital output 1 is set.
During the transition from 0 to 1 of the digital input 2 of the drive, the block with speed of 1000 rpm in
couter-clockwise direction of rotation is triggered and the digital output 1 is reset. If the digital input 1 is
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7.5.3.2

driven any one of the two previous movements that is active is cancelled and the motor stops and both
outputs 1 and 2 are reset.

JOG
SYMBOL

=1 EN JOG EMO

ROTATION
SPEED
ACCELERATION
XIS

¥ r . r ¥

DESCRIPTION
It is formed by 1 EN input, 1 ENO output and 4 arguments, being:
- direction of rotation|108)

- speed [108)
- acceleration [108)
- axis |10

The EN input enables this block.

OPERATION
If the EN input is 0, this block is not executed, the ENO output remains at 0.

If the EN input goes 1 and no other movement block is active, the block starts a trapezoidal profile based on
the characteristics programmed in the arguments and then keeps in the desired velocity, until the EN input
goes 0, then starts the deceleration.

When the speeds reaches the zero value, the block has been finished, the ENO output goes 1 for one scan
cycle and then returns to 0.

NOTE: The JOG speed does not change unless you start another move.
Important: This block work in speed loop, and remains in this status when the block has been finished.

FLOWCHART
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Is there one
positioning
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Run the block —

Finish the blaock

CHART
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ENO

13CAN CYLCE

EXAMPLE
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7.5.3.3

IE101 WK1

— | (s

IE101 WK1

—] | EH  JOG EHO {R}—

Horario WROTATION
300 MEPEED
100 M ACCELERATION
Real MAKIS

When the digital input 1 of the drive is 1, the digital output 1 is set and at the same time JOG is enabled at a
speed of 0.3 RPS. When the input 1 returns to 0, at the moment when the block ends, i. e., when it stops
completely, the output 1 is reset.

SPEED
SYMBOL:

= EM SFEED  EMO =

ROTATION
SPEED

OFFSET
ACCELERATION
DECELERATION
AKIS

ry Y Y T v T

DESCRIPTION:
The SPEED block is formed by 1 input EN, 1 output ENO and 5 arguments, being:

- direction of rotation|108)
- speed |108)

- offset/108)

- acceleration 1081

- deceleration (108)

- axis/109)

The input EN enables this block.
The output ENO informs that this block is being executed.

The SPEED block is responsible for writing the speed reference according to the direction of rotation, speed,
offset, acceleration and deceleration references for the axis selected by the axis parameter.

OPERATION:

When the input EN has been set to 0, the block does not operate and the output ENO is zero.

If the Input EN is 1 and no other moving block is active, a trapezoidal profile will be executed based on the
characteristics that has been programmed in the arguments to reach the speed that has been programmed in
the SPEED block. At this moment the argument OFFSET is added to the output of this profile and the output
ENO changes to 1.

If the input EN changes from 1 to 0 and the SPEED block is active, a trapezoidal profile will be executed
based on the characteristics that has been programmed in the moving arguments. When the speed is equal to
zero the output ENO changes to 0.

Please find below more details about the block diagram, flow chart, graph and example.
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BLOCK DIAGRAM:

ROTATION
—|
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e
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—
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F EN
F 3

ENO
F

SPEED

t

_____________________________________________________________________________________________________ ..
* OFFSET

EXAMPLE:
BOEL
EM TRAMSFER ENO { )_
%Ix]1 MERC B il
e PRy
—| I EM SPEED EMO {
%I%5 MROTATION
LITWE00 | M EPEED
2GITWa01 | M OFFSET
4ITW202 | M ACCELERATION
%ITWE03 | MOECELERATION
Feal MAXIS

The digital input %I1X1 enables the drive.
The digital input %I1X2 enables the block SPEED which through its direction of rotation, speed, offset,

acceleration and deceleration parameters will generate a speed reference for the effective axis.

REF
SYMBOL.:
—EM  FREF  EMO

H MODE
MW SFEED
W TORGUE
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DESCRIPTION:
It is composed by 1 EN input, 1 ENO output and the 3 following arguments:

- “MODE” - Control Mode 1181
- “SPEED” — Speed 108)
- “TORQUE” - Torque Current/111)

The EN input is responsible for enabling the block and for sending the run/stop command to the drive.
The ENO output informs that the block is enabled and being executed,

The REF block is responsible for writing the speed reference or the torque current reference for the drive
control (ramps, speed direction, etc...). The selection of the reference type is done at the “MODE”
argument. The speed reference has the options of 13 bit value or rpm. The torque current reference is set in
percentage of the motor nominal current.

OPERATION:

- Speed Mode:

If the EN input is 0, then the block is not executed and the ENO output stays 0.

If the EN input is 1, the drive general enable is active, and no other movement block is active, then the
run/stop command goes to 1, the speed reference is written at the drive and the ENO output goes to 1.

If the EN input suffers a transition from 1 to 0 while the block were active, the run/stop command goes to 0
and the ENO output also goes to 0.

- Torque Mode:

If the EN input is 0, then the block is not executed and the ENO output stays 0.

If the EN input is 1, the drive control mode is vector (with encoder or sensorless), the drive general enable is
active, and no other movement block is active, then the run/stop command goes to 1, the torque current
reference is written at the drive and the ENO output also goes to 1.

If the EN input suffers a transition from 1 to 0 while the block were active, the speed mode is activated, the
run/stop command goes to 0 and the ENO output also goes to 0.

NOTE: Negative values for speed reference or torque current reference impose a opposite movement of the
motor of the direction defined on the drive..

FLOWCHART:
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EN

v

ENO

L4

FUN/STOP

v

TORQUE

A J

W1 %323001

| ()

Wl E2 L5000

_l I EM REF _—|: )_

0:5pead | W MOCE
L0100 [rpm] W SFEED
SIIW1011. M TORGUE

o

The %X1 digital input activates the drive general enable.
The %X2 digital input enables the REF block, which is programmed to be only speed reference, being then
sent to the drive the speed reference value contained in the user parameter P1010.

7.5.4 Gear-Box

7541 FOLLOW
SYMBOL

=1EM  FOLLOW EMO =

M SLAVE

M HASTER

M OIRECTION

MW ACCELERATION
H MODE

M SOURCE
HHAIS

DESCRIPTION
It is formed by 1 EN input, 1 ENO output and 5 arguments being:
- Synchronism Relation (172
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- Direction|[108)

- Acceleration[108) - If 0, the acceleration is disabled.
- Mode[172)

- Source|172)

- AXxis108)

The EN input is responsible to keep the master sending position and speed data throw CAN net.
The ENO output informs if the CAN is enabled.

Synchronism Relation
The synchronism relation is formed by a data type and two address or constants values, depending on the
chosen data type.

The data type may be:
- constant
- user parameter
- work marker

The address or constants values are destinate to master relation and slave relation.

Mode
The mode is a constant.

It may be:
- speed - control only the speed synchronism
- position - control the position and speed synchronism (only to POS2)

Source
The sourse of sincronism is a constant.

It may be:

- encoder (only to POS2)

- CAN network (master must have the block MSCANWEG (215 enabled)

. CANopen network (enabled via WSCAN | 521 for PLC11-01 and PLC11-02 with firmware version
>=1.20)

OPERATION

If the master drive would be sending the data through CAN net, and the input EN of FOLLOW block would
be activated, the slave motor follow the master motor with the values of the synchronism relation in speed
loop.

Only when the slave motor achieves the specified relation of master motor, the output ENO of the block will
be set.

EXAMPLE
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754.2

0K

EN TRANSFER ENO { )—
%Il WSRE 03T b 24520

e SE

I EM  FOLLOW EMO { )—
SLAVE

K
M MASTER
Cpostal MOIRECTION
0.0 M ACCELERATION
H
M
H

MODE
SOURCE
AKIS

Posigio
Encadar
Feal

If the master are sending the data through the CAN net, the slave motor run the 1/2 times the speed of master
motor.

AUTOREG
SYMBOL
—EM FAUTOREGR &)=
—AuTo
MFF SH+p
o [ SH-[
M SHIFT ERR[p
M sAC DIFFh
REG [
FUL |y
DESCRIPTION

The block Autoreg consists of 2 inputs EN and AUTO, 1 output ENO and 10 arguments, as follow:

- pf (print format) - float that defines the pulse distance between 2 signals received at index input
(zero pulse)

- win (window) - float that defines the window that activate the reading of the signal in the index
input

- shift - float that defines the maximum pulse number that can be corrected by scan cycle

- src (source) - constant word that defines if counting is executed by encoder or resolver

- sh+ - bit marker that indicates that the shift block in clockwise direction should be activated

- sh- - bit marker that indicates that the shift block in counterclockwise direction should be
activated

- err - word marker that defines the current block error

- reg - float marker that indicates the number of pulses between the 2 last signals at the index input

- pul - indicates the number of pulses received since the last signal was received at the index input

EN input is responsible for the block enable.
AUTO input activates the error compensation.
ENO output changes to 1 only after the block captures the third index signal and there is no fatal error.

NOTE: The signal index is received by pin 8 of the connector XC8 (signal Z).
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OPERATION

This function aims at to correct the synchronization always a position variation between 2 signals received
by the photocell. The photocell signal, called INDEX, is received by the same pin through which the board
receives the encoder zero pulse signals. Therefore the encoder zero pulse signal should NEVER be
connected.

Thus always the block is enabled (EN = 1), the INDEX read is enabled. So when the 2 first INDEX’s are
detected, the received number of pulses received during this interim is stored in the REG (register). This
number of pulses is supplied by the RESOLVER (SRC = 0) or by the ENCODER (SRC = 1). SRC (source)
is a block programming option and the standard value is always given by the RESOLVER.

After first INDEX has been received, this function activates only the read of the next INDEX after the
number of PF (PRINT FORMAT) pulses has been received in a window specified by WIN (WINDOW).
Thus the INDEX read will be valid only in the - WIN e PF + WIN (clockwise) or PF + WIN and PF - WIN
(counter-clockwise).

PF must be configured with pulse value that REG should show, after the 2 first INDEX's have been captured
(REG will not be changed longer). If there is a greater difference than the value configured in WIN
(WINDOW), the code 2 will be shown in ERR (error code).

After the initialization, the values achieved among the INDEX's will be compared with the PF value. The
value of this difference will be stored in DIFF (DIFFERENCE). If DIFF is higher than WIN, the code 1
will be displayed in ERR.

SH+ will be changed to 1 only, if the INDEX is received with lesser pulses than the PF and SH- will be
changed to lonly, if the INDEX is received with more pulses than the PF.

NOTE: When PF is set to 0, ERR, WIN and SHIFT have no function. The pulse difference module at each 2
INDEX is stored in DIFF. Is the difference is positive, SH + changes to 1. Otherwise, SH- changes to 1.

When AUTO (AUTOMATIC) is 0, the block operates in manual mode. When 1, the automatic mode is
enabled, executing compensation and trying to bring DIFF to 0. The compensation is executed as function of
the SHIFT value, which is given by scan cycle.

After the third INDEX, i. e., after the initialization, the Q output changes to 1, and remains in this status
while EN is 1 and no error is detected, excepting the negative errors that are not fatal errors.

PUL is the number of pulses received after the last INDEX. This value is updated during the scan cycle.

OTHER INFORMATION
- EN: block enable. 0: inactive, 1 active

- AUTO: 0: the block is in Manual mode, i. e., no correction (SHIFT) is executed, even when a difference
between PF and REG is detected.

1: block in automatic mode, i. e., any difference detected between PF and REG activates the
SHIFT block (if it is not active yet) and forces a correction of this error.

- Q: 0: indicates that the block is not enabled, or it has not concluded the initialization process yet (it did not
receive the 2 INDEX) or there is any error.
1: indicates that the block is operating normally, i. e., all parameters can be used already with safety.

- PF: is the PRINT FORMAT, i. e., it is the distance in number of pulses between 2 INDEX's. If any INDEX
is received before the PF - WIN or after the PF + WIN, the read is ignored. If it value is zero (0), the
INDEX will be read always.
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- WIN: window for INDEX actuation. See PF.

- SHIFT: values of the maximum correction during the scan cycle, when there is an error between PF and
REG and the block is in automatic mode.

- SRC: 0: resolver, 1: encoder

- ERR: block error code.
-2: 1 INDEX was not received or it was received after PF + WIN (this error is not fatal)
-1: PF has a value different from REG after the 2 INDEX (this error is not fatal)
0: no error
1: INDEX received after PF + WIN
2: |PF - REG| > WIN after receiving 2 INDEX (initialization).

- SH+: 0: normal, 1: a positive correction is required

- SH-: 0: normal, 1: a negative correction is required

- DIFF: |PF - REG| in pulses

- REG: number of pulses between 2 INDEX

- PUL: number of pulses detected after the last INDEX

7.5.5 Verify

7.55.1 INPOS
SYMBOL

-1 EH IMFOS  EMO =

H SIGH

W FOSITION

H HYSTERESIS
H FORMAT
M
H
H

MOOE
CoMF
AKIS

DESCRIPTION
It consists of 1 EN input, 1 ENO output and 4 arguments, as follows:
- position |10
- hysteresis|1751
- mode 10}
- axis |08

The EN input is responsible for the block enable.
The ENO input informs, if the effective position is higher or equal to value programmed for the direction of
rotation.

Hysteresis
Depending on the chosen data type, the hysteresis is formed by 1 data type and 1 address or constant.

The data type may be:
- constant
- user parameter
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- word marker
In value is given in percent.

OPERATION
If the EN input is 0, the block will not be executed and the ENO output remains at 0.

If the EN input is 1, the block compares the effective position signal and the effective position with the
programmed signal, position and hysteresis arguments.

When the effective position has the same signal which has been programmed and it is higher or equal to the
programmed position, increased by the programmed hysteresis value, then 1 is transferred to the ENO
output. Otherwise, 0 is transferred to the ENO output.

The hysteresis is used for preventing oscillation at the block output when the effective position is very close
or it is equal to the programmed position. For instance, for a position of 10 revolutions with 1% hysteresis,
the block enables the ENO output when the effective position reaches 10,1 revolution and disables the
ENO output when the position drops around 9,9 revolutions.

The hysteresis is given in percent and can vary between 0.0% and 50.0%. If it is programmed by parameter,
the unit will be "per thousand", varying from 0 to 500.

FLOW CHART
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position signal
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CHART
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Shaft Position
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EXAMPLE
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In this example, the block INPOS is always activated.
In this case, if the motor is in the positive position higher or equal to 50 revolutions (considering a 2%
hysteresis) it writes 1 to the digital output, Otherwise, it writes 0.

7.55.2 INBWG
SYMBOL

=1 EH IMEWG  EMO =

DIRECTION
SPEED
HYSTERESIS
AKIS

ry vy r v

DESCRIPTION
It consists of 1 EN input, 1 ENO output and 4 arguments, being:

- speed (108)
- direction of rotation|108)

- hysteresis|177]
- axis|108]

The EN input is responsible for the block enabling.
The ENO output goes high when the motor speed is higher or equal to the programmed value plus the
hysteresis and the direction of rotation is the same as the programmed.

Hysteresis
Depending on the chosen data type, the hysteresis is formed by 1 data type and 1 address or constant.

The data type may be:
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- constant
- user parameter
- word marker

In value is given in percent.

OPERATION
If the EN input is O, the block will not be executed and the ENO output keeps in 0.

If the EN input is 1, the block compares the motor real speed and direction of rotation with the programmed
speed plus hysteresis and the direction of rotation.

If the motor is running in the same direction of rotation as programmed and the motor speed is higher or
equal to the programmed speed argument plus the hysteresis, then the ENO output goes 1. Otherwise, 0 is
transfered to the ENO output.

Note that if there is a hysteresis greater than 0, the real speed should decrease below the programmed speed
minus the hysteresis, in order to deactivate the ENO output.

FLOWCHART

INBWG

Direction of rotation =
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Speed =
speed programmed?

CHART
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7.5.6
7.5.6.1
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EXAMPLE
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The INBWG block will be activated, while the digital input 1 is on. In this case, if the motor is running
clockwise and its speed is higher or equal to 1530 rpm (respecting the hysteresis), it writes 1 to the digital
output 1. Otherwise, if the speed is less than 1470 rpm, it writes 0.

PLC

TON

SYMBOL

—m TN ]
HFT ETP
DESCRIPTION

This block is formed by 1 IN input, 1 Q output and 2 arguments, being:
- PT - preset time
- ET - elapsed time

The IN input is responsible for the block enable.
The Q output informs if the elapsed time reached the programmed time.

PT (Preset Time)
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The desired time is formed by a data type and one address or a constant value, depending on the chosen data
type.

The signal data type may be:
- constant
- user parameter
- word marker

For the constant data type, the maximum permitted value is 30000 ms.

ET (Elapsed Time)
The elapsed time is formed by a data type and a address.

The data type of the elapsed time may be:
- user parameter
- word marker

NOTE: In the option User Parameter, the current value is not saved in the E2PROM memory, i. e., this last
value is not restored.

OPERATION
If the IN input is 0, the Q output remainis in 0 and elapsed time keeps unaltered.

If the IN input goes 1, the elapsed time is cleared and then incremented until the value on the argument of
the preset time is reached. After this value has been reached, the Q output changes to 1 and remains at this
status until the IN input changes to 0.

FLOWCHART

Initialize

did reach the
preset time?

CHART
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When the digital input 1 of the drive is 1, a positioning based on the user parameter 800 to 803 is enabled.
After this positioning has been concluded, the digital output 1 is set and the timer is enabled. After the
programmed 2000 ms have been elapsed, the digital output 1 is reset.
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7.5.6.2

RTC
SYMBOL

RTC ]
ERROR [

C_OPT
OHERROR

DESCRIPTION
It is composed by 1 input EN, 1 output Q and 6 arguments listed below:
- WEEK - weekdays programmed for block actuation
- TIME ON - (initial time) hour, minute and second for switching on the output
- TIME OFF — (final time) hour, minute and second for switching off the output
- Q_OPT - normal or inverted output option
- ONERROR - option for error condition (it generates alarm or it generates fault for the drive)
- ERROR - error indication in the RTC block

The EN input is responsible for the enabling of the block.
The Q output is activated according to the programming of the arguments.

OPERATION
If the EN input is 0, the Q output will be 0.

If the EN input is 1:

e Q_OPT =0 (normal output) — the Q output goes to level 1 only when the current time is higher than the
initial time and lower than the final time.

e Q _OPT =1 (inverted output) — the Q output goes to level 1 only when the current time is lower than the
initial time or higher than the final time.

Note:
When there is an error in the real time clock, then it will be indicated at the ERROR output.
In the CFW11/PLC11 the HMI must always be connected for using this block.

COMMENTED EXAMPLE
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7.5.6.3
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When the digital input 1 is 1, and the weekday were Monday, Tuesday, Wednesday, Thursday or Friday, and
the current time were > 18:30:00 and < 22:30:00, the digital output 1 will be activated.

CTU

SYMBOLO

—cu cTu =
—r

o Fu cufe
DESCRIPTION

Itis formed by 1 CU input, 1 R input, 1 Q output and 2 arguments, as follows:
- PV - preset counter
- CV - counter value

The CU input is the counting input.
The R input resets the counting when on.
The Q output informs if the programmed counting value has been reached.

PV (Preset Value)
Depending on the chosen data type, the preset value is formed by a data type and an address or a constant
value.

The counting data type may be:
- constant
- user parameter
- work marker

For the constant data type, the max. allowed value is 30,000.

CV (Counter Value)
The counter value is formed by a data type and an address.

The counter value data type may be:
- user parameter
- word marker

NOTE: In the User Parameter option, the current value is not saved in the E2PROM memory, i. e., this last
value is not restored.
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OPERATION
When the CU input changes from 0 to 1, the counter value is incremented, exception if the R input is 1.

When the counter value reaches the preset value, output Q changes to 1, and remains at this status till R
output changes to 1.

While R input is 1, the counter value is reset and the counting is not incremented.

FLOWCHART

increment
counter value

reset counter
value

did reach the
present value?

CHART
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If there is a transition from 0 to 1 at the digital input, or the bit marker 1000 is 1, and the digital output 1 is
0, a TCURVE positioning is enabled. After conclusion, marker 1000 changes to 1, thus enabling the CTU
block to make a counting and starting again the positioning, if the digital input 2 is 0. After the counter has
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7.5.6.4

detected 50 positive transitions in the marker 1000, i. €., it has executed 50 positionings, the digital output 1
changes to 1, and makes impossible a new positioning before the digital input 2 is 1, thus resetting the output
1.

PID

SYMBOL
EN  FID

SELREF
REF

I REF
REFMAMUAL
FEEDEACE
kP

KI

[4n]

MAX

MIM
TVFE-OFT

ENO =
OUT e

y Yy Yy vy vy vy Yy y¥vyyYyy

DESCRIPTION

This block is formed by 1 EN input, 1 ENO output and 3 arguments, as follows:
- selection 188
- signals|188) (reference, manual reference, feedback, controller output)
- gains 187 (KP, KI, KD)
- limits/116 (max., min.)
- type/1871 (parallel or classic)

The EN input is responsible for the block enable.
The ENO output is a copy of the value of the EN input.

As all data type of this block are float constant or float marker, we recommend to use the blocks INT2FL
and FL2INT.

Reference Selection (*)
The reference selection argument is composed by type of data and an address.

The address type of data can be:
- Constant;
- Bit marker;
- Digital input;
- User parameter.

When the type of data is constant, there are two options:
- Automatic (0);
- Manual (1).

Signals
The signals are formed by 3 parts:
- float[118) - reference
- float[118) - manual reference
- float[116) - feedback
- float[118 - control

Automatic Reference Filter (*)
The Automatic reference filter is a filter passa baixa, and the time constant being programmed
through the argument filter.
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The Filter argument is composed by type of data and an address.

The float type of data can be:
- Constant float;

- Float marker.

Manual Reference (*)
The manual reference argument is composed by a type of data end an address

The float type of data can be:
- Constant float;

- Float marker.

The controller Mode (*)
The controller mode is always constant, and it can be:

- Direct (error = automatic reference - re-feed);
- Reverse (error = re-feed - automatic reference ).

Gains

The gains are formed by 3 parts:
- float[1161 - proportional gain (Kp)
- float[1101 - integral gain (Ki)
- float[1101 - derivative gain (Kd)

OPERATION

The EN input always transfers its value to the ENO output.

The block is executed while the EN input 1. Otherwise the arguments are reset.

Attention: At maximum, two PID blocks may be active simultaneously. When a third block is present, no
one will be executed, even when they are active at the EN input.

DIAGRAM BLOCK
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Definition:

e = filtered reference - feedback

u = control output

Kp = proportional gain

Ki = integral gain (inverse of integral time (1/Ti))
Kd = derivative gain (derivative time)

DISCRETE EQUATIONS

Academic:
u(k) = u(k-1) + Kp*((1 + Ki*Ts + (Kd/Ts))*e(k) - (Kd/Ts)*e(k-1))

Parallel:
u(k) = u(k-1) + (Kp + Ki*Ts + (Kd/Ts))*e(k) - (Kd/Ts)*e(k-1)

So:
Ts = sample time

EXAMPLE
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7.5.6.5
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As explanation one can say that the reference value is given by the user parameter 800 and then converted to
the float marker 9000. The value of the feedback signal is given by the value contained at the analog input 1
of the drive, which is transferred to the word marker 6000 and converted to the float marker 9001. The
control output of the PID block is the marker 9002 which is converted to the word markers 6001 and 6002.
The value contained in the word marker 6002 is transferred to the analog output 2 of the drive.

FILTER
SYMBOL

=1EM FILTER EMO =

HIN OUT B
H TIME COMST
M TYFE

DESCRIPTION

This block is formed by 1 EN input, 1 ENO output and 2 arguments, as follows:
- values|1161 (input, output)
- filter type
- float [116- time constant [seconds]

The EN input is rosponsible for the block enable.

The ENO output is a copy of the value of the EN input.

0

As all data type of this block are float constant or float marker, we recommend to use the blocks INT2FL
and FL2INT in order to make the conversions to integer.
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Filter Type

The filter type is a constant and may be:
- low-pass filter
- high-pass filter

OPERATION
The EN input transfers always its value to the ENO output.

The block is executed while the EN input is 1. Otherwise the arguments are reset.
The filter transfer function is given by:

- low- pass
[output] = [input] / ( [time constant] *s + 1)

- high-pass
[output] = ([input] *[time constant] * s) / ( [time constant] * s+ 1)

NOTE: The time constant is given in seconds. If you want a constant lower than 1s, you must use the math
block to divide the values or use constant values directly in the block (in the user program).

IMPORTANT: At maximum 2 filter blocks may be active each time. When three of more filter blocks are
enabled, just two of them will be executed.

BLOCK DIAGRAM
Low-Pass 1st Order Filter

input ; output

.

1.5+ 1

High-Pass 1st Order Filter

input - output
s+ 1
EXAMPLE
%l %2000
| {
— | (PH
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FUWE01| M FRAC
SN 2000 2001
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HIH OUT e
sgrt | M FUMCTIORN
“hZ2000 %M 2001
—| I EM FLZIMT EHO {
M FLOAT INT [ 251TWE02
FRAC p =0 WE03
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The value contained in the analog input 1 of the drive is transferred to the word marker 6000 which is then
converted to float and put into float marker 9000. The float marker 9000 is the filter input, the time constant
is 0.1s, the filtered signal is put into the float marker 9001.

7.5.6.6 CTENC
SYMBOL:

=1 EN CTEMC [

—{ FRESET

RESET CU e
REF CHT
Fu!

MOOE
SRC

y ¥y Yy r.r

Description:
This block is composed by 1 input EN, 1 input PRESET, 1 output Q and 6 arguments, as follows:

Reset

Count Reference (REF CNT)
Preset (PV)

Count Mode (MODE)
Encoder (SRC)
Accumulated Value (CV)

The input EN is responsible for block enabling.

The input PRESET transfers the value defined on PV to the Accumulated Value (CV).

The output Q is turned ON during one scan cycle if the accumulated value (CV) reached the number of
desired pulses (REF CNT). After one scan cycle, the output is turned OFF.

Reset
There are two reset modes: reset via main encoder null pulse or reset via bit register, digital input, digital
output or user parameter.

Counting Mode (MODE)
The counting mode is always constant, and the following counting modes are available:

Mode 1: the counting is performed in quadrature between signals A and B, as presented in the following
figure. The result has a resolution that is four times the encoder resolution.

Sinal B _|

Sinal A —|

cv
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Mode 2: the counting is performed using only signal A. Signal B defines if the counter will count up or
count down.

P.S.: Only the auxiliary encoder on PLC2 board and the encoder on POS2 board have the counting option
for mode 2, since they are not being used for position feedback.

Sinal & | | | | | |_

Sinal B

cw

|
I S N R R N

Encoder (SRC)
It is possible to choose which encoder will perform the pulses counting: the main encoder or the auxiliary
encoder.

Operation:

If the input EN is OFF, the Accumulated Value (CV) argument is not changed.

If the input EN is ON, the Accumulated Value (CV) is reset on the false-to-true transition of input EN and
the main or auxiliary encoder pulses counting starts. When the Accumulated Value (CV) reaches the
counting reference (REF CNT), the output Q is turned ON during one scan cycle. After one scan cycle, the
output Q is turned OFF.

If a reset command occurs, the Accumulated Value (CV) argument is reset.

When the input PRESET is ON, the Accumulated Value (CV) argument will have the same value of the
argument Preset (PV).

FLOWCHART
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When digital input 1 is ON, the encoder pulses counter block is enabled, the float register 9002 is reset and
the main encoder pulses counting is started. If digital input 2 is turned ON, the preset value on the float
register 9001 is transferred to the float register 9002. When the float register value reaches the reference
value, which is on the float register 9000, the digital output 1 is turned ON, since counter block output Q
turns ON for one scan cycle (digital output 1 can be reset by the bit register 1001). If the bit register 1000 is
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7.5.7
7.5.7.1

turned ON, the float register value is reset.

Calculation

COMP
SYMBOL

-1 EH COMF EMO =

DATA 1
OFERATOR
DATA 2

xy T T

DESCRIPTION
This block is formed by 1 EN input, 1 ENO output and 4 arguments, being:

- format

- operator
- data 1

- data 2

The EN input is responsible for the block enable.
The ENO output goes to 1 depending on operator, float 1 and float 2.

As all data type of this block are float constant or float marker, we recommend to use the blocks INT2FL
and FL2INT.

Format:
The format is always constant, and it can be integer or float-pointing.

Operator:
The operator is always constant.

There are following otpions:
- Equal to (=)
- Different from (~=)
- Higher than (>)
- Higher than or equal to (>=)
- Lower than (<)
- Lower than or equal to (<=)

OPERATION
When EN input is 0, the block is not executed and the ENO output keeps in 0.

While the EN input is 1 and the comparison [data 1][operator][data 2] is true, the ENO output goes to 1.
Otherwise it changes to 0.

EXAMPLE
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7.5.7.2
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In this example, if the value contained in the analog input 1 of the drive is higher or equal than the value
contained in the analog input 2 of the drive, the digital output is switched ON. Otherwise the digital output 1

is switched OFF.

MATH
SYMBOL

FLOAT FORMAT:

+, -, %, 1/, pow

=1 EH MATH  EMO =

DATA 1 RES [»
OFERATOR
DATA 2

h A

INTEGER FORMAT :

+, - X /
= EH MATH  EMO = = EH MATH  EMO = —EH MATH  EHO =
M DOATA 1 RES B+ HDOATA 1 RESH ¥ HOATA1H aUac
M OFERATOR OUER [+ M OFERATOR RESL ¢ HOARTHIL REM e
W OATA 2 SIGHAL p MW OATH 2 SIGMAL [ W OFERATOR OUER e
HOATA 2 SIGMHAL pe

pow or, and, xor, nor, shift
nand, xnor
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= EH MATH EHD = = EH MATH EHD == = EH MATH EHO =
HOATA 1 RESH HOATA 1 FES b HOATAL1H RESHp
MW OFERATOR RESL ¢ MW OFERATOR MOATAH1L RES L
WOATRZ OLEF pr WODATR 2 W OFERATOR
SIGHAL B HLOATA 2
ashift

-1 EH MATH  EMO =

HOATA L H RESH[+
MOATA1L RESL
W OFERATOR  SIGMHAL [
HDOATA 2

DESCRIPTION

This block is formed by 1 EN input, 1 ENO output and 4 arguments, as follows:

FLOAT FORMAT INTEGER FORMAT
- format = float - format = inteiro

- operator - operator

-datal - data 1 - low part

- data 2 - data 1 - high part

- result - data 2

- result - low part
- result - high part
- overflow

- sinal

The EN input is responsible for the block enable.
The ENO output is a copy of the value of the EN input.

Format:
The format is always constant, and it can be integer or float-pointing.

Operator:
The operator is always constant.
There are the following options:

For float point/[116;
- Sum
- Subtraction
- Multiplication
- Division

For integer|1101;
- Sum
- Subtraction
- Multiplication
- Division
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- Pow (*)

-OR (%)

- AND (*)

- XOR (*)

- NOR (*)

- NAND (*)

- XNOR (*)

- Shift (*)

- Ashift (*)
OPERATION
The input EN always transfers its value to the output ENO.
While the input EN is ON, the math instruction programmed between the arguments is executed.
For the float-pointing format the executed instruction is given by:
[float result] = [float value 1] [operator] [float value 2]
In a division by zero, a "warning" is generated during compilation time. In case the division is performed
with a float register on the denominator, this verification does not occur, however, in both cases the value is
saturated on the maximum or minimum float values, depending if the numerator value is greater or less than
0. For saturation signal effects, zero is considered a positive number.

For the integer format the executed instruction is given by:

* Addition:
[low result] = [low value 1] + [value 2]
[word] = [word] + [word]

The signal bit is set when the instruction result is less than zero.

The overflow bit is set when [low value 1] + [value 2] > 32767; in this moment the low result saturates in
32767.

The overflow bit is set when [low value 1] + [value 2] < -32768; in this moment the low result saturates in
-32768.

* Subtraction:

[low result] = [low value 1] - [value 2]
[word] = [word] - [word]

The signal bit is set when the instruction result is less than zero.

The overflow bit is set when [low value 1] + [value 2] > 32767; in this moment the low result saturates in
32767.

The overflow bit is set when [low value 1] + [value 2] < -32768; in this moment the low result saturates in
-32768.

* Multiplication:

[high result, low result]
[double word]

[low value 1] x [data 2]
[word] X [word]

High result and low result represent a 32 bits value, where the high result contains the most significant 16
bits of the multiplication and the low result contains the less significant 16 bits of the multiplication.

The signal bit is set when the instruction result is less than zero.




198

WLP V9.1X mEu

The overflow bit is not set since it has no action.
* Division:

[result high, resultado low] = [data 1 high, data 1 low] + [dado 2]
[word, word] =  [double word] + [word]

High value 1 and low value 1 represent a 32 bits value, where the high value 1 contains the most significant
16 bits and the low value 1 contains the less significant 16 bits.

High result contains the division quotient and the low result contains the division remainder.

The signal bit is set when the instruction result is less than zero.

The overflow bit is set when [high value 1, low value 1] + [value 2] > 32767; in this moment the high result
and low result saturate in 32767.

The overflow bit is set when [high value 1, low value 1] + [value 2] < -32768, in this moment the high result
and low result saturate in -32768.

The overflow bit is set if division by zero is detected (parameter or register with a 0 on the denominator). In
this moment the high result and low result saturate in 32767 or -32768, depending if the numerator value is
greater or less than 0. For saturation signal effects, zero is considered a positive number.

* Pow:

[result high, result low] = [data 1] " [data 2]
[double word] = [word] " [word]

Result high and result low represent a 32 bits data.

O bit sinal é ligado quando o resultado da operacdo for menor que zero.

O bit overflow é ligado quando [dado 1] ~ [dado 2] > 2147483647, nesse momento o resultado fica saturado
em 2147483647.

*OR:

[tesultado low] = [dadol low] + [dado 2]
[arord] = [word] + [word]

* AND:

[tesultado low] = [dadol low] x [dado 2]

[aroed) = [word] % [word]

* XOR:

[tesultado low] = [dadaol low] & [dado 2]
[erord) = [word] @ [word]

*NOR:

[tesultadn] = [dadol] + [dado 2]
[word] = [word] + [word]

*NAND:
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[tesultado low] = [dadol low] x [dado 2]
[arord] = [word] ¥ [word]

* XNOR:

[tesultado low] = [dadol low] @ [dado 2]
[aroed) = [word] @ [word]

* Shift:

[result high, result low] = [data 1 high, data 1 low] >> [data 2]
[double word] = [double word] >> [word]

Data 2 is the quantity of shifting. If its number is positive, the shifting will be to left

Dado 2 ¢ a quantidade de casas deslocadas, sendo que quando dado 2 for positivo, o deslocamento sera para
a esquerda "<<" e quando dado 2 for negativo, o deslocamento seré para a direita ">>". E inserido zero nos
bits deslocados.

* Ashift:

[resultado high, resultado low] = [dado 1 high, dadol low] >> [dado 2]
[double word] = [double word] >> [word]

O operador Ashift tem 0 mesmo funcionamento do operador Shift, com a diferenca que o sinal do dado 1
ndo é deslocado e nem alterado.

For the math instructions that use integer format:

* WORD = 16 bits with signal
Negative Minimum = -32768
Positive Maximum = 32767

* DOUBLE WORD = 32 bits with signal
Negative Minimum = -2147483648
Positive Maximum = 2147483647

Since a double word is represented by two distinct words it is necessary to understand how it works. So, a
number represented in a double word will be the composition of two words, where the high word represents
the most significant 16 bits of the double Word and the low word represents the less significant 16 bits of the
double word, as follows:

32BITS = 31 16 15 0
DOUBLE WORD = | WORD HIGH | WORD LOW |

Hence, in order to create a double word it is necessary to have two distinct words. The composition of these
two words can be determined by the following rules:

* Positive Numbers (0 < HIGH WORD < 32767):

HIGH WORD = INTEGER (DOUBLE WORD / 65536)
LOW WORD = DOUBLE WORD - (HIGH WORD x 65536)

Or
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DOUBLE WORD = HIGH WORD x 65536 + LOW WORD
Example: DOUBLE WORD = 500.000
HIGH WORD = INTEGER (500.000 / 65536) = 7
LOW WORD =500.000 - (7 x 65536) = 41248
DOUBLE WORD = 7 x 65536 + 41248 = 500.000
* Negative Numbers (32768 < HIGH WORD < 65535):

HIGH WORD = INTEGER (DOUBLE WORD / 65536) + 65535
LOW WORD = DOUBLE WORD - ((HIGH WORD-65536) * 65536)

Or

DOUBLE WORD = (HIGH WORD - 65535) x 65536 + LOW WORD - 65536
Example: DOUBLE WORD = -325.000

HIGH WORD = INTEGER (-325.000 / 65536) + 65535 = 65531

LOW WORD = -325.000 - ((65531-65536) X 65536) = 2680
DOUBLE WORD = (65531 - 65535) X 65536 + 2680 - 65536 = 325.000

SAMPLES :
Sample 1:
%M 1000
EH INTZFL  EHO { )—
%T.TWEEID\ INT FLOAT [ eanra000
%ME1001
EH INT2FL  EMO { )—
%T.TWEEII\ INT FLOAT [ bonronni

| | SabdX 1002

M1 EN HATH  EMO , { )—
%I\-IF’S'EIDD\ DATA 1 RESULT xfmmnnz
* WOFPERATOR

“iFI00L MOATA 2

J:I SabIX 1003
f
EMH FLZIWT EHNO 1 )—

el FRO0Z | WFLOAT INT AAT_TWED2

The user parameters 800 and 801 are converted to the float registers 9000 e 9001. The float register 9000 is
multiplied by the float register 9001 and the result is stored on the float register 9002. The result is then
converted to an integer and it is stored on the user parameter 802.

Sample 2:
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EHM MATH  EMO

I

SaME1002

25000 W
* K
20 M

DATA 1 RESH
OFERATOR RESL
DATAZ OUER

SIGHAL

A

Wa000

001

e SBIE 1000
I ToRIE 100D

EH MATH  EHO

:

(-

SabIX 1005

SabWal00 | K
WehWra001 | M
I'N

353 N

DATA1H RESH
DATAH1L RES L
OFERATOR OUER
DATA 2 SIGHAL

\

W0z

003
[ LGBIE 1003
[ CaBIE 1004

(-

In this example we have 25000 multiplied by 20. The result is equal to 500.000, which is equivalent to high
result = 7 and low result = 41248. After that, 500.000 divided by 33 has a result of 15151 and a reminder of

17.

Sample 3:

SabIZ 1000

(-

LI 10035

(-

Sl 1005

4=t EN TRANSFER ENO
%IWID]\ SRC DET f w2BW7000

EH MATH EHO
whWT000 W OATA 1 RESH [ tawrra0l
# | M OFPERATOR FES L p “BASR7002
3000, MOATAZ QUER P 4ME 1001
SIGHAL b woniz 1002

EH MATH EHO J.J

sh w001 | OATA 1 H RES H P sap w7003
ssMW002 | OATALL RESL [ w0004
I M OFERATOR OUER B “RIZ 1004
32767 WOATAZ  SIGHAL B wl1005

It converts the drive's analog input 1 to an engineering unit.

Range:

Al ==>-10...0...10Vcc ==> -32768...0...32767 ==> -3000...0...3000

Formula:
Result = Al * 3000 / 32767

(-
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7.5.7.3

FUNC
SYMBOL

— EH FUHC  EMO =

MIH OUT
H FUMCTION

DESCRIPTION

This block is formed by 1 EN input, 1 ENO output and 3 types of arguments, as follows:
- format
- function
- values[110)

The EN input is responsible for the block enable.
The ENO output is a copy of the value of the EN input.

As all data type of this block are float constant or float marker, we recommend to use the blocks INT2FL
and FL2INT in order to make the right conversions.

Format
The format is always constant, and it can be integer or float-pointing.

Function
The function is always constant.

For the float-pointing format the following options are available:
- absolute (module)
- negative
- sgare root
- sine
- cosine
- tangent
- sine arc
- cosine arc
- tangent arc
- sine arc
- cosine arc
- tangent arc
- exponential (*)
~In (%)

- log 10 (*)
- frac (*)

- trunc (*)
- round (*)

For the integer format the following options are available:
- absolute (module)
- negative

NOTE: To the trigonometric functions, the angle unit is radian.
OPERATION

The EN input transfers always its value to the ENO output.
The block is executed while the EN input is 1.
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EXAMPLE
Sl %2000
| | [ :I
| ".F
{2001 %2000
—| I EM INTZFL EMO { )—
JTWa00 W INT FLOAT |
wrwaee W FrAC
%MOE2001 %IOE2000
—| I EM  FUNC ENO { )—
I ouT e
sqrt | M FURCTIORN
{2001 %2000
—| I EM FLEINT EHO { )—
M FLoAT INT e =srwan:z
FRAC b sstwso0s

During the transition from 0 to 1 at the digital input 1, the user parameters 800 and 899 are converted to
float and put into the float marker 9000. Then the square root is calculated from the value contained in the
float marker 9000 and the result is saved in the float marker 9001. Then the value of the float marker 9001 is
converted to integer and put into the user parameters 802 and 803.

75.7.4 SAT
SYMBOL

=1 EH SAT EMO =
HIH OUT B
M MAx

HHIH

DESCRIPTION

This block has 1 input EN, 1 output ENO and 2 arguments:
- values (input, output) (1181
- limits (maximum, minimum)[116)

The EN input is responsible for the block enable.
The ENO output indicates when saturation occurs.

Since all data types of this block are float , we recommend to use the blocks INT2FL and FL2INT in order
to make the right conversions.

OPERATION
If the EN input is O, the block is not executed and the ENO output changes to 0.

While the EN input is 1, the block is executed. The ENO output changes to 1 only, if there is a saturation.
Otherwise the ENO output remains at 0.

The function of this block is to transfer the input data to the output, provided they are within the
programmed limits. When these values are higher or lower than the maximum and the minimum
programmed ones, the output value is saturated with these values.
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EXAMPLE
%NIL2000
EN TRAMSFER EMO {
%IW101 MSRC 03T b SAIWE000
%2000
{
EN  INTZFL  END { )—
%AIWE000 M INT FLOAT o
0 MFRAC
QX1
{
EN  SAT  EMO { )_
WIn ouT fe
1.00=+004 | M HAx
2.00=-004 | M MIN
The value contined at the analog input of the drive is transferred to the word marker 6000 which is then
canverted to the float marker 9000. The value read at the analog input is a value between 0 and 32767. The
SAT block causes that the float marker 9001 stays between these limits values programmed.
7575 MUX
SYMBOL
-1 EH ML= EHO
LB W
[
W x2
Wiz
M =4
M =5
s
W7
B
CEE)
HHlE
M1l
Mz
HHlZ
Huld
M E1E
DESCRIPTION
It has 1 EN input, 1 ENO output and 17 arguments, where:
bit 0 to 15
word

The EN input is responsable to enable the block.
The ENO output inform if the block is running.

BITOal5

The bit argument is formed by 1 data type and 1 address.

The data type can be:
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- desable

- constant

- bit marker

- digital input

- digital output
- user parameter

WORD

The word argumet is formed by 1 data type and 1 address.

The data type can be:
- user parameter
- word parameter

FUNCTION

The EN input always transfer its value to the ENO output.

While the EN was 1, the block is running.

If the block was enabled, the valu of the word argument will be created by the values existing on bit 0 to 15

TR0

=

arguments.
EXAMPLE
SIE1

—| I EM (i EMO
SM1000 | W =8
WHE1001 MxL
whE1002 W =2
WMIE1003 W x2
WAE1004 | W x4
WME1005 W HE
WHE1006 W HE
WMIE1007 W=7
WME1008 W =3
wHE1007 W=
WHE1010 | Wx1E
WME1011 WxLl
wWME1012 HE1z
wME1013 HH1s
WME1014 W x4
WME1015 WHLIE

P SaRIWEOOD

(-
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7.5.7.6 DMUX

SIMBOLO

—1EN OrALE EMO =

o HO e
wife
uzlp
il
kLY
G b
HE
AT e
iy
A
10 He
Hilpe
by
Bk
Faty
patd

DESCRIPTION

It has 1 input EN, 1 output ENO e 17 arguments, sendo eles:

word

bit0...15

The EN input is responsable to enable the block;
The ENO output is enabled if the block was enabled too.

WORD
The word argument has 1 data type and 1 address.

The data type can be:
- user parameter
- word marker

BITOal5
Each bit has 1 data type and 1 address

The data type can be:
- disabled
- bit marker
- digital output
- user parameter

FUNCTION
The EN input always transfer its value to the ENO output. The word value was shared and transfer to the 16

outputs bits.

EXAMPLE
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42000 42001
l {
—| I EM OraL= EMO 1 )—
SEITWEDD | M W 20 P M E 1000

7.5.8 Transference
7.5.8.1 TRANSFER
SYMBOL

EN TRAMSFER EMO =

HEREC

OET [

DESCRIPTION

This block is formed by 1 EN input, 1 ENO output and 2 arguments, being:
- SRC - source data
- DST - destination data

207

Al SabIE1001
w2 [ tehlE1002
#3 e teME1005
wd e eI 1004
w5 e SRl 1005
HE e RMIE 1008
HT P G007
HE e tehlE 1008
w8 e SeRE100%
S0P SME1010
Al 21011
w2 WREL012
A3 MMEI013
A 1014
A1E P MEL01S

The EN input is responsible for the block enable.
The ENO output goes 1 when the transfer is done. In most cases, it is done immediately, unless a driver

parameter has been chosen as the source or destination.

SRC (Source Data)
Depending on the selected data type, the source data may be formed by a data type and an address or a

constant value:

The source data type may be:

- constant

- float constant

- bit marker

- word marker

- float marker

- system marker

- digital input

- digital output

- analog input

- user parameter
- system parameter
- drive parameter

DST (Destaination Data)
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The destination data is formed by data type and an address and it is the local where will be stored the source
data value.

The destination data type may be:

- bit marker

- word marker

- float marker

- system marker

- digital output

- analog output

- user parameter

- system parameter

- drive parameter
NOTE: In the option User Parameter, the current value is not saved in the E2PROM memory, i. e., the last
value is not restored.
OPERATION
The ENO output goes 1 when the transfer is done. In most cases, it is done immediately, unless a driver
parameter has been chosen as the source or destination.
When the EN input is active, the value contained in the source data is transferred to the destination data.
Otherwise no operation is realized..
Please consider the compatibility of the source data type and the destination data type.
EXAMPLE

%L1
I EN TRANSFER ENO
%IW101 WSRO DST b < LTWB00
The digital input 1 set to 1, enables the TRANSFER. Thus the value contained in the analog input 1 is shown
at the user parameter 800.
%MH1001
EM TRAMSFER ENO {
%IK1| W SRC 05T o se3w0
An useful application of the TRANSFER block is to enable the motor, for instance, through a digital input.
So SRC will have a digital input as value, and DST a %SXO0 system marker. Please consider that the motor is
enabled only if it has been already enabled in the CFW-09 inverter. This may be programmed, for instance,
at the digital input 1 of the drive.
7.5.8.2 INT2FL

SYMBOL

—]EN INT2ZFL  EMO =
HINT FLOAT e
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DESCRIPTION

This block is formed by 1 EN input, ENO output and 3 arguments, as follows:
- integer|1161 - word
- float|116) result

The EN input is responsible for the block enable.
The ENO output is a copy of the EN input value.

OPERATION
The EN input transfers always its content to the ENO output.

While the EN input is 1, the values contained in the integer are transferred to the float marker.

EXAMPLE

%1 T2 000

I EHN INTZFL  EMO {

STTWR00 M INT FLOAT e

Converts the value of the user parameter 800to a float and stores it in the float marker 9000.

7.5.8.3 FL2INT
SYMBOL

—EH FLZIMT EHOjp—
M FLORAT INT v

DESCRIPTION

This block is formed by 1 EN input, 1 ENO output and 3 arguments, being:
- float/1101 - 32 bits
- integer[1161 - word

The EN input is responsible for the block enable.
The ENO output is a copy of the EN input value.

OPERATION
The EN input transfers always its contet to the ENO output.

While the EN input is 1, the value contained in the float is transferred to the integer word.

If the float value is higher than 32767, its value is saturated in the conversion, resulting in an integer word
equal to 32767.
If the float value is lower than -32768, its value is saturated in the conversion, resulting in an integer word
equal to -32768.

EXAMPLE
%1

I EM  FLZIMT EHO
3.142=000 MFLOAT INT P 22T 800
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When the digital input 1 is 1, the value of the constant 3.14 is converted to the user parameters 800, where
the parameter 800 will be 3.
7.5.8.4 IDATA
SYMBOL
READ WRITE
-1 EM IDATA  EMO = - EM IDATA  EMO =
M OATATYFE  UALLE v M DATATYFE
M ADORESS M AODORESS

M UALLE

DESCRIPTION

It has 1 EN input, 1 ENO output and 3 arguments:
* mode (read / write)
* index
*value

The EN input enables the block.
The ENO output inform if the index is valid.

Index
It has 2 data types and 1 address.

The data type of address can be:
- constant
- word marker
- user parameter

The data type to be read or wrotten can be:
- bit marker
- word marker
- float marker
- system marker
- digital input
- digital output
- analog input
- analog output
- user parameter
- system parameter
- drive parameter

Value
It has 1 data type and 1 address.

The data type can be:
- bit marker
- word marker
- float marker
- digital input
- digital output
- analégica input




mE[I Language 211

7.5.8.5

- analdgica output

- Usuario parameter
- sistema parameter
- drive parameter

FUNCTION

If the read mode was programmed and the EN input was enabled, the value on index addrex will be the
addres of the data to be transfer to the address of the value argument. If the value of the index addrex was
the valid value to read mode, the ENO output is set, otherwise reset.

For example, if the data type to be read was a drive parameter and the value of the index address was less
than 750, ENO will be set, otherwise it will be reset.

And if the mode was programmed to write, the value on value argument address, will be transfered to the
address of the index address.

EXAMPLE
talX1

L2000
—| | [ ennnl EM IDATA ENO { )—

I w{
oMW MazcadoT®e-ford W DATATYPE  UALLE w7000
srwEaeY AnoRESS

HalHa

] SGME2001
} EM IDATA  EHO { )—

I w{
%MW Marcador deiford M DATATYPE  UALLE W00l
SITWEE T ADDRESS

USERERR
SYMBOL

= EM USERERR EMO =

CODE
TVFE
TEXTL1
TEXTLZ

ry vy r T

DESCRIPTION
It is composed by 1 input EN, 1 output ENO and 4 arguments listed below:
- CODE - Alarm or fault code:
- 950 to 999 (PLC11-01 and PLC11-02)
-750 to 799 (SoftPLC CFW11)
- 150 to 199 (SRW01-PTC and SRW01-RCD)
- TYPE - Type of error:
- 0: Alarm, 1: Fault (PLC11-01, PLC11-02 and SoftPLC CFW11)
- 0: Error, 1: Fault (SRWO01-PTC and SRWO01-RCD)
- TEXTLL - Error text — line 1 (12 characters)
- TEXTL2 - Error text — line 2 (12 characters)
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The EN input is responsible for the enabling of the block.
The ENO output is on when block is active.
FUNCTION
If the EN input is 0, the ENO output will be 0
When the EN input were activated, the alarm or fault code will be displayed on the HMI, with the respective
text.
If it was an alarm and the block is disabled, the alarm will be removed from the HMI.
If it was a fault and the block is disabled, the fault will not be removed from the HMI. It will be necessary to
reset the drive in this case.
Note:
If another alarm/fault were active, when activating the block this user alarm/fault will not overwrite the
active alarm/fault.
COMMENTED EXAMPLE
HNEKA200 %NKA201
l {
—| I EM USERERRE EMO i )—
950 M CODE
Alarm | W TYFE
Fan M TEHTLL
Owerload | W TERTLZ
When the bit marker %MX6200 is 1, the alarm 950 will be generated at the drive HMI with the message
“Fan 1 Overload”.
7.5.9 CAN Network
7.5.9.1 MSCANWEG
SYMBOL

— EM HMSCAMWES EMO =

M SFEED SRC
HHAIS

DESCRIPTION
This block is constituted by 1 input EN, 1 output ENO and 2 arguments, as follows:

- Speed Source: informs which speed value the CAN WEG Master will transmit to the slaves - the real speed
or the speed reference.
- Axis : define what axis is transmit to slave (real or virtual)

The input EN is responsible for enabling the master to transmit the speed and real position references to the
slaves connected in the CAN network.
The output ENO informs if the CAN network is enabled.

OPERATION
When the block is enabled it cyclically transmits the speed and real position references through CAN
network.

NOTE: If the block is not enabled on the master, the slave will not follow the master.
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SAMPLE
weMIE 1000 eME 1001
I EM MSCAMWEG ENO {
Feal MSPEED SRC
Feal WAXIS

When the bit register %MX1000 is ON, the board will cyclically transmit the speed and real position
reference.

7.5.9.2 RXCANWEG
SYMBOL
= IN RECAMWEG G =
SFPEED e
FOSITIOMe
DESCRIPTION
It consists of 1 EN input, 1 ENO output and 2 arguments, as follows:
- speed - float marker, where the speed will be received
- position - float marker, where the position will be received
The EN input is responsible for the block enable.
The ENO output changes to 1, whilst the block is reading the data of the CANWEG network.
OPERATION
As soon the block is enabled, the speed and the position data read by the CANWEG network will be stored
in their respective float markers.
EXAMPLE
L1000
IM  RACHHWEG G {
SPEED e
FOSITIOMRe
75.9.3 SDO
SYMBOL:
=1 EH s00 EMO =1 EH s00 EMO =
M ADDRESS  RESULT [» HADDRESS  RESULT
Fead HFUNC OUT-HIGH [» Wltite M FUMC
H IHOEX OUT-LOW [ H IMOE
H SUE-IHD H SUE-IHD
M SIZE H=IZE
M TIMEOUT H IH-HIGH
H IH-LOW
H TIMEOUT
DESCRIPTION:

It is composed by one EN input, one ENO out put and 9 arguments, which are:

ADDRESS : CANopen network node address
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FUNC : Functionn (read or write)
INDEX : Index of the object that is to be read or written (decimal)
SUB-IND : Sub-Index of the object that is to be read or written (decimal)
SIZE : Size of the object that is to be read or written (decimal)
TIMEOUT : Time of waiting, in ms, for reading or writing the value
RESULT : Result of the block execution
0 = Successfully executed
1 = Card cannot execute the function (Example: master not enabled)
2 = Timeout on hold for the master response
3 = Node returened error
OUT-HIGH : The most significant value of the read object
OUT-LOW : The least significant value o the read object
IN-HIGH : The most significant value to be written on the object
OUT-HIGH : The least significant value to be written on the object

The EN input is responsible for enabling the block
The ENO output goes to 1 after executing the block

OPERATION:

If the EN input is zero, he block is not executed.

If the EM input suffers a transition from 0 to 1, the card will send a message via CANopen network to the
network node, according to the programmed arguments. If the block is programmed for reading, the card
will require the node and the value informed by the node will be saved in the output arguments. If the block
is saved for writing, the input arguments will be written on the object correspondent to the node. After the
execution of the block the ENO output goes to 1 and only returns to zero after the EN input returns to zero.

EXAMPLE:
Reading of the DC voltage of the SCA-05:

Through the WSCAN software it is verified that the DC voltage of the SCA-05 corresponds to the
20004h (hexadecimal) object which in decimal is equal to 8196. The object being an INTEGER16 then the
number of bytes =2.

Network (WSCAN) :

[

Master ID # : 1 = Master]l = Bandrate : 1000 Ebitfs
PLC2 ( Rev_ 130 )

Hode ID # : 2 <= Hode2 =
SCA-D5 220-2307 4-8A ( Rev_ 210 )

7|

Objects Dictionary (WSCAN) :
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Object Dictionary = Node2 =

2000 POOO Parameter Access

2002 POD2 Motar Speed

2003 FOO3 Matar Current

2004 PO04 D Volkage

2006 POOG Servodrive Status

200C PO 2 Digital Input Status
200E PO 4 Last Faule

200F PO15 Second Previous Fault
2010 PO1E Third Previous Fault
2011 PO17 Fourth Previous Fault
2012 PO18 A1 Walue

2013 PO19 A2 Value

2017 PO23 Software Yersion

2032 PORD Shaft Pasition

2034 PO52 Pogition [fraction of reso
2035 PO53 Pogition [number of reso
2046 FO70 CAM Metwork, Status

<

—|- Manufacturer Prafile Area -~

2MN47 PN7A 4N Bacantion Talaara

Subldx

0

MHame

PO04 DC Yoltage

Walue

Data Default

INTE...

Fedir
0w0000

bl @ Acess
O<03E7 o

|2004 PO04 DC Yolage

(] Help

Ladder diagram :
o 1 2

S E 2000

H i

EM

s00 EMO

7 g 9
Y2001

AOORESS

FUMC

IMDEX
SUE-IHD

SIZE

RESLLT
OUT-HIGH
QLT-L0ow

TIMEQUT

P SABdAIO00
e ahdEI001
e b ETO02

Operation :

=

When the bit marker %MX2000 suffers a transition from 0 to 1 the card will send a message via

CANopen grid requesting the reading of the object 2004h. When the value is received it will be stored on

the word markers %MW7001 and %MW7002.

Note !

WSCAN = WEG Software CANopen Config

This block only works when the card is enabled as master of the CANopen grid, in other words a

valid grid configuration for the card must be loaded through the WSCAnN software.
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7.5.10 USERFB

SYMBOL

—{EN HACRD EMO|—
M FHO PHLE [
M Fril FHLT [p
M Friz FHLS [
WPtz PH1D [
M P Pz b
M FHiS PHz1 [
M Pt PHZZ [
M FH7 FHZE [p
M Friz P24 [
H P PHES [
M FHiE PHZE [
[ S FHEZ7 [
M FHLZ PHES [
M FHLS PHz3 [
HFH14 PH2a b
M FH1E PHa1fe

DESCRIPTION

It is composed by 1 input EN, 1 output ENO and 32 arguments, as follows:

- 16 input parameters (PMO to PM15)
- 16 input/output parameters (PM16 to PM31)

The input EN is responsible for block enabling.
The output ENO will be on while the block is executed.

The USERFB block is responsible for executing a ladder subroutine that was created by the user.
USERFB parameters are memory areas that are used by the main program, which calls the USERFB, to
interact with subroutines programmed inside the USERFB.

They can be of the following types: BOOLEAN, WORD e FLOAT.

The following table shows the objects that can be used for each type of USERFB parameter:

Type of USERFB Parameter Inputs Inputs/Outputs
PMO0 a PM15 PM16 a PM31
BOOLEAN %MX - Bit Marker %MX — Bit Marker
%IX — Digital Input %QX - Digital Output
WORD Constant %UW — User Parameter
%UW — User Parameter %MW — Word Marker
%MW — Word Marker %QW — Analog Output
%IW — Analog Input
FLOAT Float Constant %MF — Float Marker
%MF — Float Marker

FUNCTION

If the input EN is off, the output arguments PM16 to PM31 are not changed.

If the input EN is on, the content of the arguments PMO to PM31 is copied to the memory area
corresponding to the USERFB parameters (PM). After that, the ladder subroutine is called and executed and
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the content of the USERFB parameters PM16 to PM31 is copied to the corresponding arguments.

FLOWCHART
[ USERFE
=
EN=0
N y
P10 to PII3] arguments P16 to FIISL
ate copied to the memory arguments are
ated fuot chatged.
r
Ezxecute the subroutine,
r
PLILG to P31 content is
copied to cortesponding
argumetits.
r r
[ EMNO =1 ] [ ENGO =0 ]

Properties Box of the USERFB Block

Configuration ] | npLat Parameters] Cutput Parameter&]

Mame
I -
Infarmation

Open ‘ Create | Remaove |

QK | Cancelar ‘ ‘ Ajuda

Double-clicking the USERFB block opens this properties box.
It is possible to perform the following operations by using the Properties Box:

Select the USERFB to be executed by using the "Name" select.

Obtain information about the selected USERFB by using the "Information” button.
Open the USERFB for edition by using the "Open" button.

Create a new USERFB by using the "Create™ button.
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o Remove the selected USERFB by using the "Remove" button.
o Define the arguments of the input parameters by using the tab "Input Parameters".
o Define the arguments of the output parameters by using the tab "Output Parameters".

Creating a new USERFB
In order to create a new USERFB, click on the "Create" button and a creation assistant will help you to
define the necessary parameters for the USERFB, as presented in the following example.

X]

Wizard New Macro - 5tep 1 of 4

tacro Proprigties

Pazzword
Mame:  |RETEM ~ Enable
Folder: ' Project " Library

’7
Humber of inputs: m
MHumber of outputs: lﬂ

| Avangar > | Cancelar Ajuda

The first step of the USERFB creation assistant is to define the name, the number of input and output
parameters, if the USERFB will be stored in the project or in the USERFB library, and a password.

When you choose the Folder = Project the USERFB is stored in {Directory where WLP is
installed}\PROJECTS\{Project Name AMACROS\

When you choose the Folder =
installedP\MACROS\

On a standard WLP installation {Directory where WLP is installed} = CAWEG\WLP VX.YZ where X.YZ is
the WLP version.

Library the USERFB is stored in {Directory where WLP is

Note:

USERFBs that are stored in the USERFB library can be used by any project.If you activated the password
option and want to use thisoption, please, create a password that you will remember.

The password will be required for future USERFB edition.Click on the "Next" button.

x]

Wizard New Macro - 5tep 2 of 4

Properties of Input Parameters

Fi l P1 ]
a0 B
Mame: |

Cancelar Ajuda

< Woltar | Avangar > |
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The second step of the USERFB creation assistant is to define the input parameters properties.
The type of parameter can be one of the following options:

PO [P |
Type: | j
BOOLEAM
Mame: |wORD
FLOAT

In this example the input parameters will be defined as follows:

PO [P |
Type:  |BOOLEAN |
Mame: | OM]

0PI
Type:  |BOOLEAN =
Mame: |OFF

Click on the "Next" button:

Wizard New Macro - Step 3 of 4

Properties of Dutput Parameters

F1E ]
Type:  [BOOLEAN =]
MHame: |D aT

< Woltar | Avangar > | Cancelar Ajuda

The third step of the USERFB creation assistant is to define the properties of the output parameters.
Click on the "Next" button:




220

WLP V9.1X mEu

Wizard New Macro - 5tep 4 of 4

ou are able now to create the following macro:;

MHame; RETEM

Directory: c:projetogwipibranchestwd?7105PROJECT 54 2teste\MACROS
Parameter PO <BOOLEAM: - Mame: OMN

Parameter P1 <BOOLEAM: - Mame: OFF

Fararneter F16 <BOOLEAN: - Mare: OUT

< Woltar | Concluir | Cancelar Ajuda

On the fourth step of the USERFB creation assistant it is possible do review all the options defined on the
previous steps. In
case it is necessary to change anything click on the "Back™ button; otherwise click on the "Finish™ button.

After clicking on the "Finish" button a new ladder edition window will be opened, as presented in the
following figure:

[ElRETEM.mld

This window will have the USERFB name plus the extension ".mld", which defines a file of the type
"USERFB".
For this example we will use the following ladder diagram.

] 1 2 3 4 5 [ 7 g a
P A0 R SePMI1A
] 1 | f
— (
“WPRILA
'H

Where %PMO0 = USERFB parameter 0, %PM1 = USERFB parameter 1 and %PM16 = USERFB parameter
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16.

It is possible to use all the ladder blocks available for a specific equipment inside a USERFB ladder
diagram. All the arguments of these blocks can be defined as a USERFB parameter.

By activating the option "TAG" of the WLP software the ladder diagram will be presented as follows.

0 1 2 3 4 5 & 7 2 9
O OFF QuT
a | | {
I IA !
ouT
'H

The symbols for each USERFB parameter were defined on the creation assistant.
If it is necessary to change the USERFB configuration defined through the creation assistant, use the
"USERFB" menu to access the available options, as presented on the following figure.

GEMWN Window  Help
Configuration  Crrl+M

Information  Crl+Shifk+M

The option "Configuration™ opens the following window:

X

Macro configuration

Diouble click in the line to modify:

FPa55SWORD DISABLE
Murnber of inputs 2
Mumber of outputs ; 1
Click directly to modify:
Parameter Type Mame
1] BOOLEAM oM
1 BOOLEAM OFF
16 BOOLEAM ouT
ak Cancel Help

It is possible to perform the following operations by using this option:

e Activate / Deactivate the USERFB password by directly clicking on the option "ACTIVE/INACTIVE
PASSWORD".

e Change the number of input/output parameters by directly clicking on the number of inputs/outputs.

e Change the parameter type by directly clicking on the type.

e Change the parameter name by directly clicking on the parameter name.

The option "Information™ opens the following window:
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B WLP Edit

RETEM BLOCK
INPUT PARAMETERS

PO=0M = OME SHOT TURM OM THE QUTPUT
P11 =0FF = OME SHOT TURM OFF THE QUTPUT

OUTPUT PARAMETERS
P16 = 0UT = OUTPUT

Cancel

|English

It is possible in this window to write, in a simplified way, a text that will be showed when the information
key of the USERFB property box is pressed. This file has an "rtf" format and can be edited by means of an
advanced editor directly in the folder where the USERFB has been stored.

After the new USERFB has been configured, its ladder diagram window can be closed, and then the main
program ladder diagram that calls the USERFB must appear in the following way:

salx1 syl
—| I EM ERETEM ENO { )—
227 W om auT e 7er
277 W OFF
!
!
!
t
!
!
¥
!
!
M
!
"
W
!

Now, the USERFB block is represented with the options and definitions that were given to it.

The properties box will have the following aspect by double-clicking the USERFB block:
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Call Macro

Configuration ] | npLat Parameters] Cutput Parameter&]

Infarmation

Open ‘ Remaove

Create |

o |

Cancelar ‘ ‘

Ajuda

The USERFB name is described as follows: "{USERFB Location} - {USERFB Name}". The USERFB
Location has two options available: WLP or the project name. WLP option means that the USERFB is
stored in the USERFB library, as described previously, and can be accessed by other projects. By clicking
on the options "Input Parameters” and "Output Parameters”, the properties box will have the following

aspect:

Call Macro

Configuration  |nput Parameters ] Dutput Parameter&]

aM

| oFF |

=

%l Qv Digital Input 2 1., 9
I Diive Digital Input ; 107 ... 106

“Tag ...

%]

= |

Cancelar ‘ ‘

Call Macro

Eonfiguratinnl Input Parameters  Dutput F'alametetsl

ouT ]

20 Owen Digital Output: 1 .. 6
: Drive Digital Output : 107 ... 103

= |

Cancelar

Ajuda

After defining the input and output parameters, the ladder diagram will have the following aspect:
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PAval HEl
—| : EN RETEM ENO {
sirzz W on el ey e
%I%3 M OFF N
! N
t N
! N
! N
! N
! N
! N
! N
! N
! N
! N
! N
¥ 5
! N

Now, compiling the main program, which will also compile the USERFB, and transferring it to the board
under use, we will have the following situations:

Situation 1: Even if the USERFB input "ON" is true, the output "OUT" remains off, since the USERFB
block is disabled (%I1X1 is off).

IEL I:I\ J:I wE
—| | EN EETEM ENO { )—
I %%» on auT Wf:z;{z '

wIi3.M OFF

¥ T

r oy Yy Oy v v v .y v
W W T T T T T T T F T T

Situation 2: When the USERFB is enabled (%I1X1 is on), the output "OUT" is off, since the input "ON" is
false.
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vzl I:I\ J:I 201
—| } EN ERETEM EMO { )_
I %ﬁ o ouT v‘fQ;z i

Gl OFF
H
H

y Y Yy vy Oy Yy r Yy yrY rT. Y
FEF T F T T T FFFFNF T

Situation 3: When the USERFB is enabled (%I1X1 is on) and the input "ON" is true, the output "OUT" is
turned on.

I I:I\ J:l 21
—| | EN FETEM ENO { )—
I %%» o ouUT vﬁfgu :

WlE3M OFF

r T

y r oy v Oy ry r rY v or Ty
W T T T T T T T FFF T T

At this moment, it is possible to monitor the internal operation of the USERFB. In order to do so, disable the
on-line monitoring of the main program, open the USERFB and then reactivate the on-line monitoring.
MO %FM1 % FM16

= {

WPTI1E

_|

Note: The on-line monitoring of a USERFB is performed by reading the USERFB parameters. Every time a
USERFB is called, the USERFB parameters share the same internal memory area of the board. Therefore,
the values of the USERFB parameters that were monitored coincide with the last USERFB block call
performed by the main program. Hence, we recommend, for USERFB depuration purposes, to use only one
USERFB call on the main program, because in this way the monitoring will indicate the real behavior of the
USERFB under question. After USERFB depuration you can use as many calls as necessary, limited to the
board programming capacity.

Situation 4: When the input "ON" is false, the output "OUT" remains on, since the USERFB is still enabled
(%1X1 is on) and the input "OFF" is also false.
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—| I EN RETEM EHO {
%%» o ouUT vﬁfgu

talE OFF
H
M

Ty Yy Y Y v Yy v oy v Y T
W W T W T T T T T T T T

Monitoring of the USERFB internal situation:
% FM0 4FM1 FM18

—-—4 o

PMIL&

_|

Situation 5: When the input "OFF" is true, the output "OUT" does not turn off, since the USERFB block is
disabled (%I1X1 is off).

X1 I:I\ J:I 201
—| } EM ERETEM ENO f )_
I %ﬁ» oN auT qu?:z '

WlE3M OFF

r o

xr T Yy y v v oy v oy v v v
W F T T F T T T F T T

Situation 6: When the input "OFF" is true the output "OUT" is turned off.
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w11 I:I\ J:I 201
—| } EN EETEM ENO { )_
I %ﬁ» o ouUT vﬁ*ﬁu '

talE OFF
H
M

yr r Yy ry v v Oy r v v v T
W O F T F F T T T F T F T

Monitoring of the USERFB internal situation:

4 FM0 %FM1 %FMLE
| | {
= { H

HPI1A

_|

The following figure presents an example of how to use a USERFB in multiple calls. All the USERFB calls
execute the same ladder diagram, but in an independently way, according to the operators programmed for
the USERFB.
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[WEeg

LA

EH

FETEM EMO

bl E3407

%%

ORI

L1

r T

Y T Y Y Y Y Y v Y ¥ Y

am
OFF

auT

VgQ;l

W F ¥ T ¥ W F T F T T

]

EN

FETEM EHO

!

(-

tahE5406

‘Vh

X M

h .

Y Y v Y ¥ v ¥ v T T

1)e)
OFF

aoT

W W W F F ¥ T WX T T FF T
Fo
]
%]

(-
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7.5.11 MMC
SYMBOL
— EH MHC EMO |-
M STHRT MOTOR1 STARTIMG [
H STOF EYFPRSS [»
H FAULT
M SRC1 DT
H SRCZ OSTZ e
H SRC= DET2 [
H START MOTORZ  STARTIMG [
MW ETOF EVFRASS B
H FAULT
H SRC1 DETi e
M SRCE O=STZ v
H SRC3 DSTS [
H START MOTORZ  STARTIMG [
HSTOF EYFRSS [¢
MW FALULT
H SRC1 DSTifw
H SRCZz DSTZ [e
M ZRCE OST2

DESCRIPTION
This block is composed by 1 input EN, 1 output ENO, and 33 arguments, which are::

A function block called MMC - Multimotor Control, which together with the SSW06 optional 10S6 board,
makes the automatic starting of up to three motors possible, has been developed, for multimotor drive
systems.

Properties of the Motor 1, 2 or 3:

- START: Starts the motor with 1.

- STOP: Stops the motor with 0.

- FAULT: Stops the motor with 0.

- STARTING: It indicates starting or stopping motor.
- BYPASS: Indicates closed by-pass.
- SRC1: Source datum.

- SRC2: Source datum.

- SRC3: Source datum.

- DST1: Destination datum.

- DST2: Destination datum.

- DST3: Destination datum.

OPERATION
For more details on the operation, refer to the Multimotor Application Guide, available together with the
SSW-06 documentation.
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7.6
7.6.1

User Blocks
User Blocks installed in the WLP

The block USERFB|2161 is responsible for the execution of a subroutine created by the user. In the WLP
setup program there are available some USERFBblocks with predefined functions for the user application.
Find below a brief description of these blocks.

ANALOG_I - Analog input conversion
It converts the value read at analog input in binary format to an engineering unit as defined by the scale.

ANALOG_O - Analog output conversion
It converts the engineering unit value with a defined scale to the analog output in binary format.

DIAMCALC - Diameter calculation
It calculates the diameter of a winding in mm according to the relation between the line speed in m/min and
the effective motor speed (rpm).

DIAMLENG - Diameter estimation
It estimates the coil diameter in mm according to the wound material length and thickness.

DMux - Conversion from word to binary
It converts one word to its respective 16 bits.

DRAW
It implements the draw function to a given speed reference. Draw is a value that can be added or multiplied
to the value of a given speed reference.

EP - Electronic Potentiometer
It implements the electronic potentiometer function to the speed reference.

FLOAT2PO - Conversion of the floating point to position
It converts the value (rpm) as floating point to position as revolution and fraction of revolution. These values
can be used directly at the inputs of the positioning blocks.

LRAMP - Linear reference ramp
It implements the linear reference ramp according to the programmed acceleration and deceleration time,
plus quick deceleration ramp with option for selecting slow or normal reference.

MFILTER - First order lowpass filter
It implements the first order lowpass filter with enabling and reset. This filter block does not show the same
dynamic as the block FILTER of WLP, since its calculations depend on the nameplate scam cycle.

MMIN2RPM - Speed conversion from m/min to rpm
It determines the motor RPM that the motor should have, based don the line speed (m/min) and the roll
diameter of the driven shaft.Mux - Binary to word conversion It converts 16 bits into a respective word.

PO2FLOAT - Position to floating point conversion

It converts the position of the actual or virtual axis (only POS2) from the format signal, turns and turn
fraction to a floating point number.

The data acquisition is performed directly from the board parameters, being then converted to a floating
point number.

RPM2MMIN - Conversion of a rpm speed to a linear speed (m/min)
It determines the line speed in m/min based on the motor speed (rpm) and on the roll diameter of the driven
shaft.
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8.2

RPMCFWO09 - Conversion of the effective speed in 13/15 bits format to rpm

The Word marker of the system %SW1 (effective speed (13/15bits)) and the parameter of the system %P767
(synchronous motor rpm), will give you the effective motor speed (rpm) as well as the motor direction of
rotation. This is only available with the CFWQ9.

TAPER - Calculation of the taper / hardness function
Through an initial and a final diameter definition you define will set the taper (hardness) function for
winding according to predefined force set point and a percentual decreasing of this set point.

Compiler

General Review

Commands :
Compile| &2
Compile Subroutine/USERFB/ 621

Debug! 621

View :
Compilation errors| 34

Compilation info! 341
Search compilation errors| 41

Messages :
Fatal Errors/2sh
Errors|232)

Warnings 234
Informations /235

Fatal Errors

See below the description of the Fatal Compiler Errors.

"Fatal Error C1 : Compiler window can not be created"
Why? Memory error
Action: close application and start it again or restart the computer.

" Fatal Error C2 : directory not found '%1™
Why? Internal error
Action: contact WEG Service, or WEG Representative, providing description and details about the error.

" Fatal Error C3 : compiler received non-valid argument”
Why? Internal error
Action: contact WEG Service, or WEG Representative, providing description and details about the error.

" Fatal Error C4 : file '%1' can not be opened ==> caused ..."
Why? The file does not exist or can not be accessed; file error
Action: based on the error cause, try to eliminate it.

" Fatal Error C5 : directory '%1' can not be created"
Why: Hard Disk error
Action: reset computer and compiler

" Fatal Error C6 : incorrect equipment”
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8.3

Why? Source file <Project>.LDD is corrupted
Action: create a new program

" Fatal Error C7 : page number is not correct™
Why? Source file <Project>.LDD is corrupted
Action: create a new program

" Fatal Error C8 : file can not be opened
Why? Source file <Project>.LDD is corrupted
Action: edit your program again and save it

"Fatal Error C9 : overload of the internal resource memory destined for longs”
Why? internal resource memory destined for WLP blocks exceeded its limit.
Action: reduce program size.

"Fatal Error C10 : overload of the internal resource memory destined for bytes”
Why? internal resource memory destined for WLP blocks exceeded its limit.
Action: reduce program size.

Errors

See below the description of the Compiler Errors.

"Error C101 : incorrect header version"
Why? Source file <Project>.LDD is corrupted
Action: create a new program

"Error C103 : incorrect software version""
Why? Source file <Project>.LDD is corrupted
Action: create a new program

"Error C103 : incorrect body version™
Why? Source file <Project>.LDD is corrupted
Action: create a new program

"Error C104 : non-existing address"
Why? the field Address is empty
Action: fill out the field Address with a valid address

"Error C105 : unknown cell type"
Why? Source file <Project>.LDD is corrupted
Action: create a new program

"Error C106 : unknown function block type"
Why? Source file <Project>.LDD is corrupted
Action: create a new program

"Error C107 : undefined element in the instruction list"
Why? internal error
Action: contact WEG Service, or WEG Representative, providing description and details about the error.

"Error C108 : non-valid line"
Why? Source file contains non-valid characters
Action: save and close the program; restart the program again

"Error C109 : vertical connection with right connection™
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Why? This version does not accept right connection
Action: delete the vertical connection

"Error C110 : vertical connection without connection™

Why? There is a vertical connection that does not have one of the limit elements
Action: delete the vertical connection

Note: error available only in WLP V1.00

"Error C111 : contact can not be connected to the right border directly™
Why? No coil has been found in the last column
Action: delete the horizontal line, insert a coil in the last column and connect the contact and the coil.

"Error C112 : coils can be connected only to the right border"
Why? the last column contains an element that is not a coil
Action: delete the element and insert a coil.

"Error C113 : element become a non-valid logic”
Why? the program is not complete
Action: element from the left border should be connected to the right border.

"Error C114 : invalid address"
Why? address inserted into the block is invalid.
Action: check the address of the element that caused the error.

"Error C115 : block is not valid for the equipment with the specified firmware version
Why? block inserted into the program is not compatible with the equipment and firmware version.
Action: erase block or check configured equipment.

"Error C116 : invalid USERFB parameter™
Why? USERFB parameter is not valid or it is disabled.
Action: check USERFB parameter inside of the USERFB that caused the error.

"Error C117 : invalid USERFB programming"
Why? programming inside of the USERFB is not valid.
Action: check program inside of the USERFB.

"Error C118 : word math is not allowed for this firmware version"
Why? word math is not compatible with the equipment and specified firmware version.
Action: erase block, check block, or check configured equipment.

"Error C119 : encoder input is not allowed for this equipment™
Why? encoder counter was programmed with an input that is not available for the specified equipment.
Action: erase block or check configured equipment.

"Error C120 : counting mode is not allowed for this equipment”

Why? encoder counter was programmed with a counting mode that is not available for the specified encoder
input.

Action: check block programming.

"Error C121 : USERFB is not allowed for USERFB block"
Why? USERFB block inserted into USERFB ladder program.
Action: delete the USERFB block.

"Error C122 : programming no allowed for this version of firmware/equipment”
Why? option or value for the block is not allowed for selected firmware version or equipament.
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8.4

Action: check block programming or change de properties of project.

“Error C123: File cannot be found”
Why? The file has not been found in the specified pass.
Action: Verify the block programming checking if it aims to the refereed file.

“Error C124: Cam profile cannot be generated”
Why? Cam profile binary file has not been generated.
Action: Verify the programming and possible errors generated for the Cam blocks inserted in the project.

“Error C125: Memory reserved for Cam profiles exceeded”

Why? The addition of the points used in all the Cam blocks inserted in the project exceeded the capacity of
the memory allotted for the Cam profiles.

Action: Erase some Cam block or reduce its number of points.

“Error C126: Error compiling USERFB”
Why? Some error occurred during the referred USERFB block compilation.
Action: Verify the Cam block by trying to compile it separately.

“Error C127: Memory reserved for user program exceeded”
Why? The program size exceeded the allotted memory for user program.
Action: Reduce the size of the user program.

“Error C128: Unsupported floating point resource”
Why? An attempt to use floating point with equipment that does not support floating point.
Action: Modify the blocks in order to use fixed point (integer).

Warnings

See below the compiler warnings description:

"Warning C201 : element is not connected at the right side"
Why? Element is not connected to the other elements in the left side.
Action: complete or delete the logic.

"Warning C202 : the position value is too small to generate a trajectory"

Why: the position value does not generate any trajectory; this warning may be displayed in the function
blocks: in position, S-Curve, trapezoidal curve.

Action: fill out the field with a value > 360/65536 (0.0054931640625)

"Warning C203 : incomplete logic"
Why? There is a vertical connection or one element is not connected (the program is not complete)
Action: delete the logic, or connect the elements correctly (left border and right border)

"Warning C204 : position value is very small"
Why? In this condition, the motor stays at the same position.
Action: Fill the position with a value bigger than 360/65536 degrees.

"Warning C205 : encoder speed reference is zero (it does not run)"

Why? The relationship between master and slave is zero.

Action: program any value different from zero in the entire ratio and/or program any value different from
zero for the slave ratio.

"Warning C206 : division by 0"
Why? The divider of the math block is a float constant equal to 0.
Action: change data 2 to a value different from 0. If this change is not made, the division result will be
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saturated to the maximum value.

“Warning C207: Input address is equal to the output address”
Why? The same variable was used at the input and at the output of the block.
Action: Use different variables.

Informations

A dialog Box gives information about the compiler, program and files.

Information about the Compiler
Here is shown the equipment, project name, date hour and elapsed time since the last compiling process.

Information about the Program
Here is shown the number of pages, logics, and elements used in the user program.

Information about the Files
Here is shown the name , hour, date a length of the files that have been generated during the last
compilation.

Applications
Applications in the WLP

- By means of the “Application” option of the “Tools” menu, select the desired equipment, according to the
figure below. Thereby one obtains access to the set of applications developed for use in the WLP.

Cammunicate Help
1212 =] @)

Application PLCZ.00 (CPWOI)
SRAAWOL 4 Rl 4

- In the WLP7.10 or higher, the application menus were organized in conformity with the equipment and
application type, according to the next figure (hew methodology).

Communicate Help
2] = =)

Application PLCZ.00 (CF'WO2)
SRMOL 4 Create Multipumps  # Fixed Control

In this example, by clicking on the option “Fixed Control”, a CFW11 Multipump Fix Control will be
created.

- In the WLP versions prior to VV7.10, a structure in function of the equipment was used, according to the
next figure (old methodology).

Cnmmunicate Help
1] =] =)

Application PLCZ.00 (CFW09) v EEEEENS
SRAAOL 4 W11 4

In this example, by clicking on the “create” option, an application for the PLC 2 will be created, where a
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dialog box will be open next in order to define the type and name of the application.

Application rﬁl
Type
MHame |Winder1
oK LCancel
Note:

Even using the WLP V7.10 or higher, there will still be applications developed with the old methodology,
which can be used without any restriction.

- In both cases mentioned above, after the selections and confirmations, a configuration wizard| 261 that will
configure the application parameters will be initiated, according to the example below.

Configuration wizard - Surface winder - S5tep 1 of 5

Speed motor

P133: Minimum speed reference [rpm] Iﬁi

F134: Maximum zpeed reference [rpm] W

FPYET: Motor synchronous speed [rpm] W
Ramps

P100: Acceleration time [2] l'ltli

F107: Deceleration hime [s] I'Iﬂi

Band: 0.0000 ... 10000.0000

Parameters of the selection command:

-P220 Local/Remote zelection source = 1 [Always Remote)
-P221: Local speed reference zelection = 0 [Keppad)
-P222 Remote speed reference selection = 17 [FLC)
-P223 Local forward/reverse selection = 2 [Keypad Frd)]
-P224: Local start/stop selechon = 0 [Keypad]

-P225: Local JOG zelection = 1 [Keypad)

- P226: Remote forward/reverse selection = 10 [PLC Frud)
-P227: Remate start/stop selection = 4 [PLC]

-P228: Remote JOG selechion = 0 [Dizable]

| Siguiente > | Cancelar

- After the configuration wizard steps, the process for the transmission of the user program, the user
parameter texts and the parameter values (old methodology), or configuration wizards (new methodology)
will be initiated, always observing that only the selected item will be transmitted. In the figure below the
three items are enabled for the transmission:
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|E|

Download

v User Program

v Parameter Tags Cancel

:

¥ Parameter Yalues

Old methodology (WLP < V7.10)

Download

[v User Program

v Parameter Tags Cancel

Iv Configuration 'Wizards

New methodology (WLP >=V7.10)

With this the creation process of the wished applicative is finished. In case it be necessary to change the
values of the configuration parameters, it is possible to open again the configuration wizard as showed next.

- For applications developed with the new methodology by means of the project treel241 according to the
next figure.

rraltil . Idd x
-~ Ladder Diagrams
multil.ldd
-+ Configuration \Wizards
Multibombaz Contrale Fiso
-1~ Monitoring Dialogs
Sistema Multibormbas Controle Fizo
Estado daz Bombas
Estado doz Comandos
Estado do Mulibombaz
Parametroz CPWT1
Parémetroz Contrale PID
Pardmetroz Maodo Daormir e Despertar
Pardmetroz Entradas Analdgicas
Parametroz Falhas e Alarmes
Pardmetros Ligar & Desligar BA
-1~ Trend ¥ ariables Dialog
Ajuste_PID.tr
Manitoring ¥ ariables Dialog
-~ Parameters Value Dialog
Parametros_Multibormbas_CF.par
Maonitoring |nputs/Outputs Dialog
Maonitoring Parameters by HM|
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In order to execute the configuration wizard, double click on the wizard name.
- For applications developed with the old methodology by means of the “Application” option of the “Tools”
menu, click on “Configure”, according to the next figure.
Build Communicate User Block  Window  Help

Parameter Values F10 l 2 3 4 5

Anvbus Fi1

CANopen Shift+F11 \

application

Configurate
After the conclusion of the configuration wizard, the transmission process is initiated again, for updating the
performed changes, as showed next.
- New methodology:
WLP ¥7.13 Alpha
] Cunfiguration Wizard.
e Yy Send values now ?
MNao |
- Old methodology:
In this case, it is also possible the transmission of only the parameter values, according to the figure below.
Download r>__<|

[ Parameter Tags Cancel

[ Pararneter Values
For more details on the application, refer to the respective Application Guide available on the CD that comes
with the product.

10  Tutorial
10.1 General Resume

Tutorial:

Installing the WLP Software|[235
Executing the WLP Software [242)

Creating a New Project 243

Editing a Ladder Programm (Tutor) 248
Monitoring a Ladder Program (Tutorl) (254

Examples of User’s Programs:

On/Off via buttons (Tutor2 and Tutor3)[2s6)

On/Off via user’s parameters (Tutor4)[2s7

Enable/disable drive and control speed (Tutor5 and Tutor6) (2581




m E [I Tutorial 239

10.2

Relative positioning with s-curve and t-curve (Tutor7)/2eh

Absolut positioning with s-curve and t-curve (Tutor8)/2e5

Analog Input Reading 0-10Vdc (Tutor9)!268)

Analog Input Reading 4-20mA (Tutor10) 2761

Motor control speed through PID block (Tutor11)[275

Installing the WLP Software

The WLP software can be obtained from the WEG web site: http://www.weg.net, downloads and online
systems.

When the WLP installer is downloaded, it will be in a ZIP format compacted file. One must extract this file
to a temporary folder and then run the installation setup. This extraction can be done by means of software
like, for instance, the 7zip that can be found on the web site http://www.7-zip.org/ or the WinZip software
that is on the web site http://www.winzip.com/.

After extracting, the files will appear in the temporary folder. The WLP-X.YZ.setup.exe file is the WLP
installer. Double click it in order to run it.

Mame =~ I Size I Tvpe
ﬁ'wlp—x.‘.’z.setup.exe 7,174 KB Application

Figure - WLP installation set.

When executing the SETUP.EXE file, the following table will appear. In this first screen, the WLP version,
which will be installed, is displayed. To proceed with the installation, click on the "Next" button.

15 Setup - WLP VX.YZ

WLP VX.YZ

3

Welcome to the WLP VX.¥Z Setup
Wizard
This will install WLP WiX.YZ on paur compuler.

It is recommended that pou close all other applications befare
continuing.

m Dlick Net to cortinus, or Cancel to ekt Setup
e
)

Figure - WLP installation presentation screen.

Afterwards the software license and information will be showed, click "Next".
The next screen shows the folder where the WLP will be installed. The default folder C:\WEG\WLP"WLP



http://www.weg.net
http://www.7-zip.org/
http://www.winzip.com/.
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version™ is recommended. Continue with "Next".

Setup

Select Destination Location
Wwhere should WLP W 72 be installed?

Ej Setup will inztall WLP ¥ 2 into the following folder,

Tao continue, click Mesxt. IF you would like to select a different folder, click Browsze.

|CoweghWLP ViX.YZ

| [ Browse. ..

At least 4.8 MB of free dizk space is required.

[ < Back ” Mext » l[ Cancel

Figure - WLP installation directory screen.

In the next table, select the "Typical" option and click on the "Next" button.

Setup

Select Components
‘which components should be installed?

Select the components you want to install; clear the components vou do not want o
inztall. Click Mext when pou are ready to continue.

| Full inztallation

Help Files

Project Examples Filas
M acro Files

WS CAN Filas

Current zelection requires at least 42,8 ME of disk space.

[ ¢ Back ” Meut » l[ Cancel ]

Figure - Type of WLP installation.

The "Select Program Folder" screen indicates the folder that will be used to file the shortcuts in the

Windows start menu. WEG standard folder and "WLP Version™ WLP subfolder are recommended. Click on
the "Next" button.
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Setup

Select Start Menu Folder
wihere should Setup place the program's shortouts?

Setup will create the program's shortcuts in the following Start Menu folder.

Tao continue, click Mext. IF you would like to select a different folder, click Browsze.

" EghWLP VK. YZ

| [ Browse. ..

[ < Back ]L et > ][ Cancel ]

Figure - Location of WLP shortcuts.

In the next screen, the definitions previously shown are displayed. Check if all are correct andthen click on
the "Next" button.

Setup

Select Additional Tasks
‘which additional tasks zhould be performed?

Select the additional tazks pou would like Setup to perform while ingtalling WLP V< vE,
then click Mext,

Additional icons:
[ Create 2 deskiop icon

[] Create a Quick Launch icon

[ < Back ]L Mt J[ Cancel ]

Figure - Selected options of the WLP installation

After clicking on the "Next" button of the previous screen, the installation process will be started and a bar

will be displayed with the current status of the installation. After that, a text box will be displayed with the
following option.




242

WLP V9.1X

10.3

Setup

Ready to Install

change any settings.

Destination location:
CiWweghWwlP Ve e

Setup ype:
Fullinstallation

Selected components:
tain Files
Help Files
Project Examples Files
tacra Files
WSCAMN Files

Setup is now ready ta begin instaling WLP %72 on your computer,

Click Inztall to continue with the ingtallation, or click Back if you want o review or

[ < Back “

Install | [

Cancel ]

Figure - Confirmation of common or personal shortcut creation.

Thus, the installer will create the WLP program shortcuts and will open a box with them, accordingto the

next figure.

Mame = | Size | Type

&) Ajuda WLP V6,20 1KB Shortout
&8 Ajuda WSCAN V1,20 1KE Sharbcuk
S Help WLP we.20 1KE Shorteut
S8 Help WSCAN 1,20 1KE  Shorteut
ﬁ'Uninstall WL ¥6, 20 1KB Shorteut
'l.l'u'LF‘ W6, 20 LKE Shartcuk
PR WSCAN 1,20 1KE Shartout

Figure - WLP software shortcuts.

Close this last window, thus finishing the WLP software installation in your computer.

Executing the WLP Software

To execute the WLP software, go through the following path: in the Windows start menu, go tothe WEG
program group. In the subgroup of the WLP wished version, click on the program's shortcut, according to

next figure.
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Programs

Docurients 4
©)) Ajuda WLP yi.¥Z
) Ajuda WSCAN Y.YZ
) Help WLP VX.¥Z

©)) Help WSCAN VY2
75 Uninstall WP wi. vz
WLP Y Y2

wEC

LA WICAN VE.YZ

Settings 3
Search 3
Help and Suppark

Rur. ..

EoevRL

Windows XP Professional

Shut Down,..

10.4 Creating a New Project

A new project can be created in the Project Menu with the New option, according to next figure.

SIEES Edit  Wiew FPage Insert Bu

MWews Project, .. Chrl+h
Open Project. .. Chrl+O L
Figure - New project menu.

After clicking on the "New Project” button, the following box will be displayed:
New project |z|

Mame 0k

Tutarl
| Her LCancel

Equipment
|PLC1.01 |

Firrmware Y ersian

w20 |

Figure - New project name.

In this box, enter the name of the new project and click on the "OK" button. Thus, the new project will be
created blank and with only one page. In this example, the Tutorl project was created.

In the path where the WLP projects are saved CA\WEG\WLP VX.YZ\Projects, a folder was automatically
created with the name of the new project Tutorl, according to next figure.
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& PROJECTS ==l
File Edit “iew Favorites Tools Help | ;'j..
@Back - \_') - l’; | Search H Falders | = (% X K) | Ev
Address |[=) CAWEGLWLP Y6 2DPROJECTS 8
) Tukorl ) Tukars
) Tutorle ) Tutorse
) Tukor2 ) Tuter1n
) Tutorze ) Tutor10e
) Tukor3 ) Tutorll
) Tutor3e ) Tutorlle
) Tutord =) Tukor _ZamProfile
) Tutorde (1 Tutor_CamProfile_e
0 Tukors (0 Tubor _CARNOpenfdaster
) TukorSe ) Tukor _CANOpenMaster_e
) Tukors ) Tuker_Macro
) Tutorée ) Tukor_Macro_e
) Tukor?
) Tutor?e
) Tutors
) Tutorge
Figure - Path of the WLP projects.
This folder contains all the information and configurations that belong to the project. When it is necessary
either to copy the project to another computer or to save a safety copy, one should copy this folder to a new
target.
10.5 Editing a Ladder Programm (Tutorl)

With a new blank project created and all the environment functionalities known, one can create the program
in ladder. The example displayed is very simple, however it will help to illustrate some aspects of the edition
and programming environment.

To create the program, follow the steps below:

1° step - Select function insert contact usually opened
B =])
LU g ] o]
5] w0 ||
Figure — Select NO Contact.

2° step — Take the cursor up to the cell of line 0 and column 0

S | L=y |

i
| &
Figure — Position in lin 0 / col 0.

3° step - Click this cell with the mouse
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—_—le a1
0
77
0
Figure‘— Insert NO contact.

40 step - Press the "ESC" key or select the pointer function

| lrz]

B 5]
Sl
al e

2l
2

Figure — Select pointer function.

5° step — Take the mouse up to the inserted contact

T

i
‘ 777
EI d
Figure —Position inserted contact.

6° step - Double click the contact. The following box will be displayed .

_I I_ Mormally Open Contact

Type |Bit Mark.er j
Address EI:
Fange %= Fetentive - 1000 . 1671

M Volatile : 2000 ... 3407

Ok, | Cancel I Help ... |

Figure - Contact property box.

This is the contact property box, one can redefine the type of contact in it, according to next figure.

|Normal|y Open Caontact j

Mormally Open Cantact
N!Jll‘l‘h?!['.:l _E_Ilosed Contact

Figure — Contact type.

In this box, the type of address used by the contact is also defined, according to next figure.
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|Bit b arker ﬂ

Bit b arker
Drigital Output
ZLW Usger F'are;meter

Figure — Type of address.

Once the type of address is defined, one should define the address itself. Each type has avalid address range,

which is always displayed in its property box. In this example, the address is defined as digital input 1,
according to next figure.

_| I_ |NDII‘na||_'.J Open Contact j
Type |Digital |nput j
Address m Tag...
Rangs EA Own:1..9

%I Drive - 100 .. 106

:

ok Cancel | Help ... ‘

Figure — Digital input 1.

As you can see, the digital input 1 is the card's first input. It is always named as "Proper”. The addresses
named as "Drive" correspond to inputs or outputs of the "Drive" where this board is connected.In this same
property box is the "Tag" button.

This button is for defining which symbol will identify this address. To define the symbol, click on the "Tag"
button. The following box (figure 33) will be displayed.

Tag ||

Drezcription

(] | Cancel

Figure — Tag definition box.

In this box, one defines either the "Tag" or symbol of the address as well as a description about the address
in question, according to next figure.
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X

Address %IX1

Tag |I_Swmitch_1

Dezcrption

Switch On0f

QK | Cancel

Figure — Tag definition box.

When clicking on "OK", this "Tag" will be saved in the Project and it will be used in all placeswhere the
address in question is. The "Tag" button changes and an asterisk is displayed at the front ("*Tag") indicating
that the address in question already has a defined "Tag". Defining a "Tag" to the address makes it easy to
identify if the address is being used in the project or not, because all with "Tag" are displayed with an
asterisk in the "*Tag" button.

The locate tool allows identifying if the address in question is being used in the program.

After defining the address and the "Tag", click on the "OK" button of the contact property box.Then, it will
have its representation according to next figure

0 1
%IE1
i |_
1
Figure — NO contact.

So that "Tag" is displayed on screen instead of the contact's address, click on the "Tag/Address"button % in
the "Display" menu. Then, the contact will appear in the following way

0
T_Switch_1

] I_
Figure — NO contact with Tag.

7° step - Select insert coil function

+ {E%!{S}

i [==] |

Figure — Select coil.
8° step - Go to the cell of line 0 and column 9 with the cursor
] 1 2 3 4 5 & 7 g ]

¥_Chave_l I
0 |_ [y

Figure — Position in line 0 / col. 9.

9° step - Click this cell with the mouse
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"

Figure — Insert coil.

100 step - Press the "ESC" key or select the pointer function

= .o |(|E
Q =
Iy

2l
2

Figure — Select pointer function.

—(H

Figure — Position inserted coil.

11° step - Go to the inserted coil with the mouse

12° step - Double click the coil. The following box will be displayed.

Propeties @
()  E—]
Type |Bit I arker ﬂ
Lddress I—::I
Range %M Retentive 1 1000 ... 1671

M Wolatile : 2000 ... 3407
IT' Cancel J Help ... |

Figure — Coil property box.

In this box, it is possible to do the address configuration digital output n# 1 (output configurationis in the
same way as the input ones, previously described on step 6), with the "Tag" = "QX_K1" and description =
"Counter K1" according to next figure.
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Address %QX1 X
{)}y i Ra
Tag 2 K1
Type | Diigital Output j Dexetich
tddress 1 = Tag... Contactor K1
Range Q0% O0wn:1 .. B
0= Drive : 107 ... 103
k. | Cancel I
0k I Cancel | Help .. ‘
u] 1 2 5 4 A 3] 7 8 ]
¥ Fwritch_1 LE_EL

M= —
Figure — Coil properties.

13° step — To connect digital input 1 with digital output 1, select "insert horizontal connection".

| | AlEH

E
[ oy PR |

Figure — Select horizontal connection.

14° step - Go to one of the cells among digital input 1 and digital output 1 with the mouse.

0 1 2 3 4 5 é 7 2 E
X _Sedtch 1 QX El

M= — —
Figure — Position between NO contact and coil.

15° step - Click on this area and the program will create the connection between input and output.

] 1 2 3 4 3 & 7 g 9
%_Switch_1 0X_K1
0 1 [
| v

Figure — First example in ladder.

16° step - According to next figure, the program is ready.
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L. \WEG Ladder Programmer - [Tutor1e.ldd] - [Tutorle.ldd]

H Project Edit Wiew Page Insert Tools Buld Communicate Macro  window  Help

o|={ala] Slr) = ||| |e|E] [EF o) &

o)

5 2l 1] 1] olvlelolvis| Olo] LiLle 4l Ol0] 1B Silzla v
s N R R L B B = - E e L)

i B -t 2HiE A58 2 2

u] 1 2 3 4 5 ] 7 3 9
2 Switch 1 QL Kl
] | 1 { )
| L
1
2
3
4
5
&
7
To help, press F|PLC1.01 W1.80 Page 1 of 1

Figure — Example program ready.

17° step - On this stage, one should compile the program. For such, click on the compile button.

] g o]

Figure — Compilation button.

During the compilation, the compilation status box will be displayed (Figure 49), indicating thecompilation

process.

3
[83%

AENNNNNENNNNNNN NN NNNNEENRNENEEENNR
Azzembling the user program...

[}

W arnings ;

Errors 0

Figure — Compilation status box.

After the compilation, another box will be displayed, indicating if some compilationerror was generated.
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Compilation Errors E|

WEG Ladder Programmer W7.00 Alpha
Copyright (C) 19959-Z006 WEG. Al]l rights reserved.

Message sintax:
File name (Page,Line,Colunn)
Code : message

TUTORLE.EIN - 0 errori(s), 0 warningsi(s)
- Aplication size : 3218 bytes

Help

Figure — Compilation result box.

251

168lIf there is any edition error in the program, they will be displayed during the compilation. Forexample, if
a horizontal connection is missing, the following compilation error will be displayed in the compilation.

13 Switeh_ 1

H

1 2 3 4 5 3 7 2 9
QX_KEl
Compilation Errors X |
WEG Ladder Programmer W7.00 Alpha L
Copyright (C) 1999-z00& WEG. All rights reserved.
Message sintax:
File name (Page,Line,Column)
Code : message
cihprojetoshwlphbranches\wd71l0projectsitutorlettutorle. 1dd {(Page 01
Warning CEOL : element is not conknected at left
A
< >

Close | Help

Figure — Example of compilation error.

The errors generated were the following:

c:\weg\wlp v4.01\projects\tutorl\tutorl.ldd (Page 01, Ln 00, Col 09) :Warning C201 :
element
is not connected to the left.

c:\weg\wlp v4.01\projects\tutor1\tutorl.ldd (Page 01, Ln 00, Col 00) :Warning C203 : logic
incomplete.

Page, Line and column where the error was found are always displayed. If option "Error location"of the
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"Display" menu is enabled, the cell where the error is will have a red border according to next figure.
o

[ _Swrtch 1
‘H

Figure — Cell with compilation error.

18° step - On this step, one should transfer the user's program to the board in question. For such, firstly one
should check the serial communication configuration. To configure the serial communication both board
configuration and WLP software should be the same.

Configuration of WLP software is done in the "Configurations..." option, in the "Communication"menu.

Serial Communication §|

Serial Part -

Serial port ok

Address 1 -
Baudrate 9600 -

Farity Mo hd
MHumber of data bits: 8

MHurmber of stop hbiks: 1

ok Cancel ‘

Figure — Serial communication configuration box.
There are three basic configurations for the functioning of the communication:

1 - Port where the communication cable is connected between the computer and the board.

2 - Address of the board in the modbus net which should be the same as parameter of the board.

3 - Transmission tax (Baud rate) of the serial communication that should be the same as parameter of the
board.

NOTE!
For the CFW-11 SoftPLC it is only necessary the installation of the USB/s31 communication drive. No
CFW-11 configuration is necessary.

Once the configuration is done, check if the communication cable is connected between the computer's port
of the board. Also, check if the board is energized.

To transfer the program, click on the program transference button ELLH. The following box will be displayed.
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Download Information E

E quiparnent PLCT.01 41,52
File Tutorl.bin
Size 318 Bytes

D ate 2240342005
Time 11:1857

Download user progranm’?

Yes Mo

Figure — Download information box.

This box will display important information related to the program transference. It displays thetarget
equipment connected via serial; the file's name to be transferred as well as the date and time it was compiled.
To transfer the program, click "Yes". The transfer will be started. It should be very clear that during the
program transference the board will not be active, thus not executing any program. If there are linked outputs
or the converter is enabled, they will be unlinked and the converter will be disabled.

During program transference, the following box will be displayed.

Download @

33% - Transfenng user program ...

0% [0 de 318 Bytes)

Cancel

Figure — Download status box.

This box displays the program's transference status, which when finalized, will display the following
message.

-
h__l) Success in transfering of user program

Figure — Success box in program transference.

If the transference occurred successfully, the board will start executing the new user's program.
Note: Parameter P763 of the board has the function of disabling the user's program. For the program to be
normally executed, it should be in zero.
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10.6 Monitoring a Ladder Program (Tutorl)

19° step — With the program running on the board, it can be monitored on the computer's screen.

After compilation and transference of the program on the board, it is possible to monitor the ladder by

pressing the on-line monitoring button 1‘3. At this moment, the WLP will try to establish a communication
with the board by testing the serial communication. If there is no problem, in communication, represented in
next figure, it will be displayed on the program'’s status bar, located at the lower part of WLP

Serial port 1 open successful,
Figure — Status of on-line monitoring.

This bar has a LED-type indicator in the blue color. It flashes indicating that the communicationis in

progress - .

If any communication fail occurs, a message box will be displayed with the fail information anda possible
solution.Once monitoring is activated, all edition tools will be deactivated and the edition window
willdisplay the logic status of the program in ladder.

To deactivate on-line monitoring, just press the on-line monitoring button again.

Next, the graphic representation of the logic status for contacts and coils in on-line monitoring will be
described :

_l I_ NORMAL OPEN (NO) CONTACT CLOSED
_l I_ NORMAL OPEN (NO) CONTACT OPEN
_M_NORMAL CLOSED (NC) CONTACT CLOSED
_M_ NORMAL CLOSED (NC) CONTACT OPEN
_( )_ COIL ACTIVATED

_( )_ COIL DEACTIVATED

_(/)_ NEGATED COIL DEACTIVATED

_(/)_ NEGETAED COIL DEACTIVATED
_(S)_ SET COIL ACTIVATED

_(S)_ SET COIL DEACTIVATED

(E)_ RESET COIL ACTIVATED
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_(R)_ RESET COIL DEACTIVATED

_(P)_ POSITIVE TRANSITION COIL ACTIVATED
_(P)_ POSITIVE TRANSITION COIL DEACTIVATED
_(N)_ NEGATIVE TRANSITION COIL ACTIVATED

_(N)_ NEGATIVE TRANSITION COIL DEACTIVATED

In the next screen, the on-line monitoring of the user's program in question is represented.

L, 'WEG Ladder Programmer - [Tutor1e.ldd]

H Project Edit Wiew Page Insert Tools Buld Communicate Macro  window  Help - g x
D|=|H & S| 2]z |el= [E@]4 @
- =t SR e (S 2 B
u] 1 2 5 4 5 3] 7 ] =] e
[3_Sentch_ L QZ Kl
0 | | { )
| L
1
2
3
4
5
&
7
2
-
To help, press F | PLC1.01 w1.80 Lné, Col4  |Page1of 1

Figure — Active on-line monitoring.

If digital input 1 of the board is active, on-line monitoring should appear as in figure 60. Thefigure indicates
that digital input 1 is active and that when executing the user's program the digital output 1 is also activated.

0 1 2 3 4 5 & 7 g 9

E_Swrtch_1 X K1
0 1 {
| L]
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[WEeg

Figure — Digital input 1 activated.

The digital input/output monitoring box can also be used through the button oy according to next figure. It
indicates the same thing as ladder monitoring, that is, when activating digital input 1, digital output 1 will
also be activated

10

]

|

12 Swritch_l

WLP If0 Monitoring

PLC | niputs
N Dz
o (*
Drrive Inputs
oo Doz
i =
FLC Outputs
Lol Doz
s *
Drrive Outputs
poiol Dot0z2
o )

D13 D4 0I5 DIE DI7 olg 013

@ ¢ ¢ @ 9 9 o

Doz DRo4d DRos  DRoe

¢ ¢ ¢ @

Doz Do4 Dos DO&

@ @ @ @

Do103

Figure — Input/output monitoring box.

10.7 Examples of User’s Programs
10.7.1 On/Off via buttons (Tutor2 and Tutor3)

%)

a

IE_OW

3 4 5 [ 7 3

QE_Kl

Figure — Tutor2 (representation with tags).
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0 1 2 3 4 5 & 7 8 2
0
sl il 201
1 | 1 ] {
| I/} \
20X
H

Figure — Tutor2 (representation with addresses).

Functioning:
When applying a pulse in digital input 1 (%1X1) digital output 1 (%QX1) is activated and it is mantained by
its own contact in parallel to digital input responsible for its activation. When pulsing digital input 2 (%1X2),
the circuit is opened, thus deactivating digital output 1 (%QX1).
The same program could be redone in the following way by using set and reset coils (Tutor3).

a 1 2 3 4 3 & 7 g 3

IXE_ON QE_EL

'H | (s

[X_OFF QE_EL
H (®

Figure - Tutor3 (representation with tags).

0 1 2 3 4 5 [ 7 3 9
lX1 i0E]

=l (s

alX2 DXl
‘H (R

Figure — Tutor3 (representation with addresses).

10.7.2 On/Off via user’s parameters (Tutor4)

] 1 2 3 4 5 & 7 3 q

W _Cm OE_EL
a | {
| \

Figure — Tutor4 (representation with tags).

0 1 2 3 4 5 [ 7 g 9

I INAE00 MEL
] | {
| !

Figure — Tutor4 (representation with addresses).

Functioning:

With parameter P800 equal to zero, digital output 1 will be off; with parameter P800 in 1 the digital output 1
will be activated. When we use parameters as contacts, even values represent zero for contact, and odd
values represent one for the contact.
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10.7.3 Enable/disable drive and control speed (Tutor5 and Tutor6)

0 1 2 3 4 5

(* ENABLE DRIVE *)

W _Om

&

7

ME_Cn
f

— |

EM TRAMEFER EMO

MIE_ATE
f

MX_COn WERC 05T B 205E0: Enable Dirive

(* FEEDEACE OF EHAELE DREIVE *)

A

MX_ATE
f

EM TRAMSFER EWNO
#i8%0: Enable Drive W SAC 05T b ME_Enshle
{* SET SPEED OF DRIVE *)
M¥_Pulse

1

M _Pulse
f

—1/1

MX Pulse ME Enahble

ME_ATX
{

—| I ] | EM SETSPEED EMO

||
Clocloarise MROTATION
W _Velocidade M SPEED
1800 W ACCELERATION
Feal MAXIE

(* FEEDEACK COF EEAL SFEED *)

EM TRANSFER ENO

v

M¥_ATE
f

%30 Feal Speed | W 5RC 05T MW _Speed

Figure — Tutor5 (representation with tags).

1
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0 1 2 3 4 5 [ 7 <3 2

0 (* ENABLE DEIVE *)

YITWEOD %GME2000
1 | {
| | { )
YGME3407
2 EN TRAMSFER ENO { )—
4ME2000 WSRO DT p a5z

2 [* FEEDEACE OF ENAEBLE DEIVE *)

bl ES407
3 {
EN TRAMSFER EMO 1 )—
“SE0| M ERE OST e SaMIZE2002
&
. (* SET SFEED OF DEIVE *)
SabdZa001 SabdE2001
g | A { J
| L)
WMEI00D  WhIE2002 VhIE3407

9 | ] 1 {
—| | | | EM SETSPEED EMO { )—

Cloclparise M ROTATION

1a 2 1WE01 | W SPEED

1200/ M ACCELERATION
Feal M AXIS

(* FEEDEACK OF REAL SPEED *)

12
3407
13 EN TRAMSFER EMO { )—
S0 HEREC DET Je ARIWT 7000
14
Figure — Tutorb (representation with addresses).

Functioning:
- Drive enable :

The content of the P800 user parameter is used to activate the MX2000 bit marker in line 1, but in line 2,
theMX2000 bitmarker content is transferred to the bitmarker of the SX0 system, which is responsible for
enabling the converter. Then, if the P800 parameter is zero, the converter will be disabled, and if it is one,
the converter will be enabled.

- Drive enable return :

In line 5, theMXO0 system bit marker content is transferred to the MX2002 bitmarker. So, the MX2002 bit
marker will indicate if the converter is really enabled. When placing the SXO0 systembitmarker in the target
(DST) of the “transfer” block, it enables the converter. When it is placed in the source (SRC) of the
“transfer” block, it indicates if the converter is enabled.

- Speed reference through block set-speed :
Line 8 displays a bit that pulses at every execution cycle of the user’s program. In one cycle it will be in one
and in the other in zero. It is necessary because the set-speed block sets the converter speed in the positive
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transaction of its “EN” enabling bit.

In line 9 is the set-speed block, which holds the content of the P801 user parameter and it sets the converter
speed. In serial to the pulse bit MX2001 bit marker is the enabling return bit MX2002 bitmarker. This is
needed because when enabling the set-speed block with the converter disabled, the board will indicate E54.

- Drive real speed return :
The content of the SWO systemword marker is transferred to the MW7000 Word marker, so that the real
speed in rpm will be in the MW7000 word marker.

To execute this program, the following parameters of the drive should be adjusted:
P202 = 4 (vector control with encoder)

P220 = 0 (local always)

P221 =11 (local reference via PLC)

P224 = 4 (rotate/stop local via PLC)

To use the converter scaling control (P202=0, 1 or 2) with speed variation via board PLC, it is necessary to
rewrite the program according to what was displayed in the next figure.

0 1 2 3 4 5 & 7 g 9

0 (* ENABLE DEIVE *)

LI TRAE00 SehE 2000
1 | | f )
| 1
Sl 5407
2 f
EN TRANSFER ENO | )—
WhE2000 M ERC OST e 5450

4 (* FEEDEACE OF ENABELE DEIVE *)

whE 3407
3 {
EM TRAMSFER EMO | )—
w30 WERC OST e SablZ2002
i
. (* 3ET SPEED OF DREIVE BEY P121 PARAMETER *)
bl E2002 X 3407
a2 | f
—l I EM TRAMSFER END A )—
I IWAE01 | ERC DST pe SPD121
3
10 (* FEEDBACE OF EEAL SPFEED *)
tehE 3407
11 f
EM TRAMSFER EMO A )—
“PD2d | M SRE OST pe SabA7000
12

Figure — Tutor6.

In this new example, theP801 user parameter content is transferred to the P121 drive parameter which is the
reference through the converter keys. The real speed is read fromthe P002 drive parameter. This is
themotor’s real speed. Converter enabling remains via PLC board.
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10.7.4

To execute this new program, the following drive parameters should be adjusted:
P202 =0, 1 or 2 (scaling control U/F)

P220 = 0 (always local)

P221 = 0 (local reference via key)

P224 = 4 (rotate/stop local via PLC)

NOTA'!
For CFW-09 with firmware version >= 3.70 do CFW-09 is possible to use de blocks SPEED/SETSPEED
for all controls.

Relative positioning with s-curve and t-curve (Tutor7)

To use positioning blocks, it is mandatory that the converter is in vector control with encoder, this is
necessary because every positioning is based on position return given by the encoder.

For such, adjust the following converter parameters:
P202 = 4 (vector control with encoder)

P220 = 0 (always local)

P221 =11 (local reference via PLC)

P224 = 4 (rotate/stop local via PLC)
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0 1 2 3 4 5 i 7 i 9
(* ENAELE DFIVE / FEEDEACE OF EHAELE DRIVE *)

BITWE00 %M 2000
1 | | { J
| L

S E 3407

2 EH TRAMSFER EMO { )—
42000 WSRE DT b sz

3

SGME 3407
4 EM TRAMSFER EMO { )—

il o 05T b 2abizan02

5

(* EELATIVE POSITIONING WITH 5-PROFILE AHD T-FROFILE *)

Il eME2002 ST 2005
7 | ] | {
—| I 1 1 EM  SCURVE  EMO { )_
Positive W SIGH POSITION
2 2alTWENL, W ITWE02  MPOSITION
10000, W SFEED
1800 WACCELERATION
? 5000 WJERK
Felative M HODE
Feal MAXIS
10
w2 b E 2002 S 2004
1 | | | ‘
—| I 1 1 EM TCURVE EMO { )_
Positive W SIGHFPOSITION
12 sITWR01, 44ITWa02 W POSITION
1000.0 | SFEED
1800 WACCELERATION
13 Felative W HOOE
Feal MAXIS
14
Figure — Tutor7.
Functioning :

Converter enabling is done in the same way as displayed on Tutor5.

When activating digital input 1, the board will position the motor according to parameters of Pasition,
Speed,Acceleration, Jerk and Mode in Curve with “s” profile.
The figure below shows the simulator of the “s” curve, which is in the property box of the “s” curve.
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5 Curve |X|

F'n&ition] Speed] Acceleration] Jerk ] Mode  Simulator l

Programed walues Cursor values

Pazition 5 ot Pasition - rot

Speed 1000 rpm Speed rpm

Accel, 180 pms Accel. - prid's Apply

Jerk 500 rpmms Jerk - TP s

Curgor: 1.453 ¢

. E 1' i L —
L1 b i [t el it it i i e i Bl e ':'
i i
111225

I T T LT T L Lt LT IS,
55612

Ok ‘ Cancelar Ajuda

Figure — Simulator of “s” curve.

In this example, the “s” curve was programmed with position 5 rotations, that is, one position of 5 turns
around the motor axe, with speed equal to 1000rpm, acceleration equal to 180 rpm/s and jerk equal to
500rpm/s2. One can observe the several curves with their variants during the time, where position is in red,
speed in black, acceleration in green and jerk in blue.

In this example, position was executed in 2.913s, according to axe x of the graph. Such parameters can
bemodified so as to get the desired answer. It should be very clear that this simulator is theoretical and that
during positioning other situations may occur with current limitations due to the charge that couldmodify the
positioning profile.

A relative positionmeans that it will be done fromthe point where the axe is. For example, if we program a
relative position of 5 turns with a plus sign it means that the axe will turns 5 times clockwise from the point
itis and, if it is a minus sign it will be counterclockwise.

Another important thing in positioning are the units used in programming, which are defined in menu
“Project”, option “Units”, according to the next figure.
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Units

Pasition
Speed
Acceleration
Jerk

Time

1 [rrevolutions]

|r|:|rn [revalutions per minute] j
|r|:|rn."s [rewolutions per minute por second] j
|r|:nrnfs"’ [reseolutions per minuke por square secondj
| ms [milizeconds] j

ok

Cancel

Figure — Constant unit box.

Those unit configurations are only valid for Constant positioning parameters.When positioning parameters
are used with word markers or user’s parameters, positioning units are fixed:
position= rotations, speed=rpm, acceleration=rpm/s and jerk=rpm/s2.

When activating digital input 2, the board will position the motor according to parameters of Pasition,
Speed, Acceleration and Mode in Curve with “t” profile.
The next figure below shows the simulator of the “t” curve,which is in the property box of the “t” curve.

T Curve £|
F'n&ition] Speed] Acceleration] Mode Simulatar l
Programed walues Cursor values
Pasitian 5 ot Position | ot
Speed 1000 rpm Speed 541 i
Accel, 180 pms Accel. - prid's Apply
Curgor: 1.286¢
253817
L1125
191.713
127 8
1575
Os 0 E45 = 1289z 1934 5 2578z
Ok Cancelar Ajuda

Figure — Simulator of “t” curve.




[WEeg

Tutorial 265

10.7.5

In this example, the “t” curve was programmed with position of 5 rotations, with speed equal to 1000rpm,
acceleration equal to 180 rpm/s.One can observe the several curves with their variants during the time,
where position is in red, speed in black, acceleration in green. In this example, positioning was executed in
2.578s.When comparing this t curve to the s curve, positioned in more time, one can observe that it has a
speed profile much less aggressive than the t curve.

The t curve imposes more abrupt variations in the motor speed and, as a consequence, in the activated
charge.

Absolut positioning with s-curve and t-curve (Tutor8)

In the previous example, the relative type of positioning was executed,which is always executed from the
point where the motor axe is at the moment. Now the concept of absolute positioning was be introduced.

The absolute positioning is always referred to a point defined as zero. For example, when executing an
absolute positioning of 2 rotations, with a plus sign, the card will search the point in 2 rotations clockwise,
from the point defined as zero. If at the position start the current position is lower than the desired position,
the axe will move clockwise. If the current position is higher than the desired position, the axe will move
counterclockwise. See next figure.

COUNTER
CLOCKWISE ( \ CLOCKWISE
L L [ [ ] [ ] L [ ] [ ] ]
I 1 ] ] | L] ] ] 1
-4 -3 2 -1 I +1 +2 +3 +4

Figure — Absolute positioning virtual scale.

Consider a virtual scale, in which, every motor axe turn clockwise corresponds to go 1 ahead in this scale.
And that at every turn counterclockwise corresponds to go back 1 in this scale. If the axe is in position -2 in
this scale, that is, at -2 turns from point zero and it executes an absolute positioning of 2 turns with a plus
sign, then the axe will have to turn twice clockwise to reach point zero and 2 turns more clockwise to reach
position +2 turns. This is how absolute positioning works, always referred to a point defined as zero.
Actually, this point zero is defined through a special positioning block. This block is called search of zero
machine, which is a block that will be used only to define the zero point for all absolute positioning. See the
program below (Tutor8).
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0 1 2 3 4 5 s
(* ENABLE DRIVE #)
AR 22000
1 1 { ]
| | L
2 E 5407
2 EM TRANSFER ENO { )—
“MEZ2000 WSRO DST [ %45E0
3

(* FEEDEACK OF DEIVE ENAELE *)

abES407

3 EM TRAMSFER ENO

EED MERC OET B SaBdZ2002
[
7

(* SEARCH THE ZERC MACHINE POINT *)

X3 M E 2002

(-

WME2005

? —| |—| |— EM  HOME EMNO
el
10 —| |—_ ZEROSN
100.0 M sFEED
11 500.00 M ACCELERATION
Positive | M SIGH OFFSET
0.00 MOFFSET
12 Clockerise MBOTATION
Standardt M TVFE
Eeal WRXIS
13

Figure — Tutor8 / Page 1 of 2.

Functioning page 1 :

In this first page is the block of zero search. This block should always be the first to be executed due to its

function of defining the zero position for all absolute position.

When enabling the zero search block through the EN input, the motor will turn according to programmed
parameters of speed, acceleration and direction. While the motor is turning, the block will wait for the sign
of the zero key which is connected in the ZEROSW input of the block, when receiving this sign the block
will understand that this is position zero. For more details about the zero search block, refer to the card’s

manual.

=
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] 1 2 3 4 5 & 7 g ]
(* RELATIVE POSITIONING WITH S-PROFILE AND FEEDEACK OF FEAL POSITION #)
slEl weME2002 2 E 20075
1 | | 1 {
—| [ | | EN SCURVE ENO { )—
Positive | W SIGMNFOSITION
2 1000 WFOSITION
1000.0. M SPEED
12800 WACCELERATION
3 5000 W JERK
Ahsalbite W HMODE
Real WAXIS
4
tlE2 wME2002 2 E 2004
5 | | | {
—| | | | EM SCURVE EMO { )—
Hegative MW SIGNFOSITION
a 10.00 |POSITION
1000.0. M SPEED
1800 WACCELERATION
7 S00.0 o JERK
Ahsabite M MODE
Real WAHIS
]
25407
2 f
EN TEAMSFER EMO A )—
P56 | M SRC OST e tabIE2010
10
23407
11 i
EN TEAMSFER EMO A )—
EWI5T M SRC OST [ 2alW7000
12
243407
15 i
EN TRAMSFER EWO A )—
PSS | M SRC DET e tabIW7001
14

Figure — Tutor8 / Page 2 of 2.

Functioning page 2 :

In this second page, there are two blocks of “s” curve positioning programmed as absolute. One of them is
programmed for position +10 (Plus 10.00) and another for position -10 (Minus 10.00).

Still in this same page there are three TRANSFER blocks reading the value of three parameters of the
system, which are:

P756 — Sign of real position (0O=negative, 1=positive)
P757 — Real position (rotation)
P758 — Real position (fraction of turn, degree/10)

The result obtained in these three parameters after the execution of each one of the blocks is displayed in
next three figures.

After the execution of the machine zero search block :
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EN TRAMSFER ENO

SPTWTIE | B

SRC DT

X010

|

EN TRAMESFER EMO

ENTIST N

SRC DT

v}ﬁmﬁnrnn

EN TRAMEFER EMO

[ 1]

PNTISE N

SRC OsT

M1

Figure — P756=1, P757=0 e P758=0.

After the execution of the “s” curve positioning with position +10.00 :

EM TRAMSFER EMO

[ 1]

EPWTS0 W

SRC 03T

2010

}

EM TRAMSFER EMOD

WPWTST N

SRC 03T

Mﬁw’n'nu

EM TRAMESFER EMO

[ ]

WPTSE | N

SR OsT

ml

Figure — P756=1, P757=10 e P758=0.

After the execution of the “s” curve positioning with position -10.00 :

[0

EN TRAMSFER ENO

PRt

SRC OsT

Ha010

EN TRAMSFER END

4

SPNIST N

SRC OsET

v}ﬁmﬁnrnn

EN TRAMEFER EMO

[ 1]

WPNTISE N

SRC OsT

M1

Figure — P756=0, P757=10 e P758=0.
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10.7.6 Analog Input Reading 0-10Vdc (Tutor9)

o 1 2 3 4 5 & 7 g 2
o| (* READ ANALOG INPUT AND CONVERTER TO FLOAT POINT NUMEBER *)
24ME 3407
L EM TRAMSFER ENO { )—
wIWl0l MR 08T P SBWW7000
2
M 3407
3 EH INT2FL  EMO { )—
SENWEI000 | M IMT FLOAT e
4
(* CONVERT ANALOG INPUT 0...10%ee == 0..32767 == 0... MAX *)
24ME 3407
. EH MATH  EMO { )—
MOATA 1 RES B+
T + W OPERATOR
300e+003 | OATA 2
]
I 3407
B EH MATH  EMO { )—
MOATA 1 RES o
10 ! | OFERATOR
3.28e+004 | ORTA 2
11
| ¢ CONVERT FLOAT POINT NUMEER TO INTEGER NUMBER *)
M 3407
13 EHM  FLzZIMT EHO { )—
MFLOAT IMT B RIS 2001
14
Figure — Tutor9.
Functioning:

In line 1, the analog input 1 of the converter (IW101) is transferred toMW7000 word marker.

In line 3, the MW7000 marker is converted into floating point and stored in the MF9000 float marker.

In line 6, theMF9000 float marker, which has the content of the analog inputAll (0 to 10Vcc = 0 to 32767),
is multiplied by the engineering unit maximum value. In this example, 3000 was used and the result is stored
in theMF9002 float marker.

In line 9, theMF9002 float marker is divided by the range of the analog input (0 to 32767), and the result is
stored in theMF9003 float marker, which is already the analog input converted into engineering unit (0 to
3000).

In line 13, theMF9003 float marker is converted into integer and stored in the MW7001 word marker.

Basically, the analog input of 0 to 10Vdc that has its content represented as 0 to 32767 is converted to an
engineering unit with 0 to 3000 scale and stored in the MF9003 and MW7001 markers.
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10.7.7 Analog Input Reading 4-20mA (Tutor10)

]

1

2 3

(* 4. 20mdb =2 10Wee = 65553 32767 *)

4 5

(* FEAD ANALOGINPUT AND CONVERT TO FLOAT POINT NUMEBER *)

EN TRANSFER ENO

SohE3407

SRC nsT

e RWTO00

EM  IMTZFL EHO

(-

abES407

2
W01 H

3

4
el W00 | K

5

IMT FLOAT

(* SUBTEACT OFFSET 4md = 6553 *)

EH MATH  EMO

(-

SohE3407

DATA 1 RES
OFERATOR
DATA =2

(* LIMIT YALUE WITHOUT OFFSET dmd (4. 20mdb = 0..26214] %)

EN SAT END

(-

bIES3407

7
H
3 - K
B.55e+003 | K
?
10
11
H
12 2.42e+004 K
0.00e+000 | M
13

IH ouT
MAK
MIH

Figure — Tutor10 / Page 1 of 2.

(-
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0 1 2 3 4 5 & 7 & 9
0 (* COMVERT ANALOG INPUT 4., 20mb == 0., 26214 == 0. MAZ *)
WME3407
1 EM MATH  EMO { )—
MOATA 1 RES o
2 *| W OFERATOR
3.00e+003 M OATA 2
3
WME3407
4 EM MATH  EMO { )—
MOATA 1 RES o
5 ! W OFERATOR
2.62e+004 M OATA 2
g
| ¢ CONVERT FLOAT POINT NUMBER TO INTEGER *)
SME3407
8 EM  FLZIMT EMO { )—
W FLOAT INT [k eah w7001
9
Figure — Tutor10 / Page 2 of 2.
Functioning:

In line 2 of page 2, the analog input 1of the converter (IW101) is transferred toMW?7000 word marker.

In line 4 of page 1 the MW?7000 marker is converted into floating point and stored in the MF9000 float
marker.

In line 7 of page 1, the offset is subtracted from the 4mA of theMF9000 float marker and stored in
theMF9001 float marker.

In line 11 of page 1, the MF9001 float marker is limited to (0 to 26214), where (32767- 6553=26214), and
stored in the MF9002 float marker.

In line 1 of page 2, theMF9002 float marker, which stores the content of analog inputAll (4 a20mA =0 a
26214), is multiplied by the engineering unit maximum amount - in this example 3000 was used - and the
result is stored in theMF9003 float marker.

In line 4 of page 2, theMF9003 is divided by the range of the analog input that is 26214 and the result is
stored in the MF9004 float marker which already is the analog input converted to the engineering unit (0 to
3000).

In line 8 of page 2, theMF9004 float marker is converted to integer and stored in theMW?7001 word marker.
Concisely, the analog input of (4 a 20) mA that has its content represented as 6553 to 32767 is converted to
an engineering unit with 0 to 3000 scale and stored in theMF9004 andMW?7001 markers.

To activate converter the analog input of 4 to 20mA, you should turn on n the switch for that function.
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10.7.8 Motor control speed through PID block (Tutorll)

10

11

12

13

0 1 2 3 4 5

(* READ a&MaLOG INFUT AND CONVERT T FLOAT POINT *)

(¥ 4. 20mb = 2. 10Woe = 6553, 32767 *)

EN TRANSFER ENO

SabX5407

SlW101 | W ERC DET pe SaBIWT000

—
EM  INTZFL EHO

(-

SabdX5407

SaRWT000 ) M INT FLORT

(* SUBTEACT OFFSET 4mdb = 6553 *)

(-

X 3407

——————
EM MATH  EHO
W OATH 1 RES
-| M OPERATOR
£.55e+003 MORTA 2

(* LIMIT VALUE WITHOU OFFSET 4mdé (4. 20mab = 0. 262141 %)

(-

LM E3407

EM SAT EHMO

HIH ouT [
282e+004 M MAX
0.00e+000 M MIN

Figure — Tutorll / Page 1 of 5.

(-
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0 1 2 3 4 5 2 9
(* CONVERT ANALOGIC INPUT 4. 20mé == 0. 28214 == 0 _MALXK *)
SohE3407
: EM MATH  ENO { )—
MOATA 1 RES
2 # MOFERATOR
3.00e+003 MOATH 2
3
abES407
4 {
EH MATH  ENO { )—
MOATA 1 RES ¥
5 ! | OFERATOR
262e+004 MOATH 2
[

(* CONVERT FLOAT POINT NUMEEER TC INTEGER *)

EM  FLZIMT EHNO

w407

W FLOAT

INT | 27001

Functioning pages 1 and 2 :

The first two pages of the project are the same as the previous project, which simply convert the analog input

(4-20)mA into an engineering unit.

Figure — Tutorll / Page 2 of 5.

(-
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] 1 2 3 4 5 & 7 g g
(* CONVERT SET-PCINT AND LIMIT 0. MAX *)
tabX5407
! EM  INTZFL ENO EM SAT  EMO :: )—
SIWE00 ) M INT FLOAT [» HIH auT e
2 3.00=+003 M MAX
0.00e+000 M FIM
3
(* CONVERT TUNNING PARAMETERS EP, ETE KD *)
abX5407
5 EM  INTZFL ENO EH MATH  EMO :: )—
IR0 | | INT FLOAT [» MOATA 1 RES [»
[ ! M OFERATOR
1.00=+002 MDOATA =
7
WhIE 3407
B EM INTZFL  EMO EM MATH EMOD { )—
el 1302 | W INT FLOAT [¥ MOATA 1 RES [»
g { M OFERATOR
1.00e+002 WOATA 2
10
X 3407
1 EM  INTZFL ENO EM MATH  EMO :: )—
WalIWE03 | M IMT FLOAT [ MOATA 1 RES [»
12 { M OFERATOR
1.00e+002 MDOATA 2
13

Figure — Tutor11 / Page 3 of 5.

Functioning page 3 :

On this page, it is read the PID block set-point, which is adjusted via user’s parameter, P800, and limited to
its value at the same scale as that of the analog input.

Also on this page, it is read the Kp, Ki and Kd gain of the PID block, which are adjusted via user’s
parameter P801, P802 and P803.At this point, they are divided by 100 in order to obtain a better adjustment
resolution.
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n 1 2 3 4 ] & 7 g 9
(* CONVERT MINIMITH SPEED P133 AND MAXIMITH SFEED P134 #)
M 2002 SeME2002
! —l/l— EN TRANSFER ENO EM  INTZFL EMO ——(5)—
PD133 WSRO OST [e SablW7002 SGBIWII002 M INT FLOAT [¥
2
SeMEZ002 | wehE2004 SeME2003
3 f
H (
1000 WPT ET [ 2aMW7010
4
oM 2003 2eME2004
5 f
—| |— EN TRANSFER ENO EM  INTZFL  EMO IIlS)—
“PD134 MR DST b sehIW7003 MWI00G | W INT FLOAT o
]
2eME2002 | w2004 oM 2002
7 f
H (R—
1000 WPT ET [ w7011 ME2004
g E)—
(* PID CONTROL *)
1 2eME3407
10 | {
—| [ EM  PID  END { )—
Auto M SELREF ouT e
11 M REF
0.000 W T REF
0.00e+000 | W REFHANUAL
12 M FEECEACK
MrP
M1
13 W KD
M riA
M HIN
1 ArademicTirect M TYFE-OFT

Figure — Tutor1l / Page 4 of 5.

Functioning page 4 :

On this page, it is read the maximum and minimum value of the PID block output, which will be used to
control the motor speed. These values are being removed from P133 and P134 parameters that are already
adjusted for the motor minimum and maximum speed.

In this example there is a timing between the actuation of these transfer blocks. This is necessary because the
drive parameter reading is slow and it takes the CPU quite some time to do it. Therefore, the performance of
the control referred to is improved, since it is not necessary a continuous reading of these parameters.

Here you find the PID block, whose functioning depends on the handling of the parameters done in the
previous steps.
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o 1 2 3 4 3 2
o| ¢ ENABLE DRIVE *)
MEI407

EM TRAMSFER ENO
“lX1 WSRO OET B 245E0

5 (* FEEDEACE OF DRIVE ENABLE *)

(-

whE 3407

4 EM TRAMSFER ENO

5ED WSRO OST B SaRIE 2001
5
&

2 (* SFEED FEFEEENCE TO DEIVE FROBM PID BELOCE *)

(-

whE 3407

(-

8 EM FLZIMT ENO
M FLOAT INT [ taBIWr7004
g
SabX 2000
10

L2000

I
SME2000 | S 2001
11 | | |
—| I EH SETSPEED EMO

()

Sl 5407

=

11
Clockarise MROTATION

12 SMWAT004 | W SPEED
3500.0 M ACCELERATION
Feal WAXIS
13

Figure — Tutor1l / Page 5 of 5.

Functioning page 5 :

On this page, it is done the enabling of the converter and speed control, according to mentioned in the item
Tutor5. The only difference here, and very important, is that the steeped block has its speed adjusted by the

PID output. This can be observed in line 8 and 11 of this page.

Control strategy :

The PID Controller module its manipulated variable (OUT) so that the process variable (FEEDBACK) is

equaled to the reference (REFERENCE). That is, the PID acts indirectly on the process variable through an

actuator or manipulated variable, and the process variable is the process answer to the stimulus generated by

the actuator or manipulated variable.

We normally define the difference between REFERENCE and FEEDBACK as the controller error signal,
that is, Error=(REFERENCE and FEEDBACK), and we say the PID finds a value for the output (OUT) in

which the controller error is equal to zero.

Exampl PID (Pressure control) :
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11
111

REFERENCE
E

ouT FEEDBACK

Figure — Pressure control example.

In this example, the inverter controls the speed of amotor (OUT) that is coupled to a pump. Attached to the
tubing of this pump there is a pressure sensor that feeds back (FEEDBACK) the inverter with a signal (4 to
20)mA proportional to the system pressure. So when you increase the motor speed, the line pressure
increases. When you decrease the motor speed, so does the line pressure.

This is the objective of the PID control net:modulate (increase or decrease) the motor speed so that a certain
line pressure (REFERENCE) is maintained. The ladder program can be didactically represented in the next
figure.

REFERENCE
= —{en FID  EHO[—
| M SELREF OUT [
| .| ——————— | rEF

o5é
o

x

T REF
REFMAMLUAL
¥ FEECEACK
KFP

9

kD

A

MIN
THFE-OPT

x

T T v v v

FEEDBACK

Figure — PID block example (pressure control).

Getting Help

Fixing computer problems

This section describes problems that may arise while this application is run.

VIDEO
The recommended resolution is at least 800x600

This application has been designed to run in computers able to show 65536 colors or more. Although this
application run in system that show only 256 colors, there will be a significant image quality reduction.
When the application is run with a resolution of 640x480, some of the larger graphics may be shown outside
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the active window. Thus is recommended to run this application with a resolution of 800x600 or better.

PERFORMANCE

There are several ways to run this application faster. Below some helpful hints to improve the performance
of some applications in Windows. For more details about the performance, refer to your Windows
supporting documentation.

This application uses computer RAM. If this application runs too slow or error messages, such as "out of
memory", are displayed, this may be due to insufficient RAM. Please find below some hints to improve the
use of the memory of your computer.

- Close all applications that are not being used.

- Add more RAM to your computer. You can determine the required memory capacity by checking the
Windows 95 / Windows 98 performance in the control panel or in the Task Manager of Windows NT.

- If you are using more than 256 colors in your video monitor, but you want to reduce this number, please
refer to your Windows documents.

For more detail how to improve the performance of your computer, please refer to your Windows 95 Manual
and to your CD-ROM documents.

PRINTING PROBLEMS
The screen resolution and the printing resolution are sometimes different each other. Thus the printing
quality may not be the same as shown on the screen.

If a General Protection Fault is displayed when you are printing some topic, check the printer driver. If
possible, install a later driver software..

Ensure that the printer is ON and that it permits printing from any application. If the problem persists, open
the page Properties of the printer you are using.

Click on Font table and select a download method of True Types fonts that will work better with your
system.

Copyright
The information from this document may be changed without previous notice.

The names of companies, products, people, characters and/or data here mentioned are fictional and they do
not intend in no way represent any people, company, product or effective events, except when no
mentioned.

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by
any means, electronic, mechanical, photocopying, recording, scanning or otherwise for any purpose, except
for personnel use, without prior written permission of WEG. Copies may be made only through electronic
devices.

WEG may have patent protections, patent applications, trademarks, copyrights or other intellectual property
contained in this document. The supply of this document does not grant any patent license, trademarks,
copyrights or other intellectual property

Products or company names here mentioned may be trademarks of the respective owners.
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Technical Support
Technical Support

Your comments about WLP are welcome.
Please inform us how WLP has helped you to program your drive more efficiently.
WLP is available on our website! See Download.

You can contact us at http://www.weg.net/ or contact a local WEG branch or representative.
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