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General Information about the Documentation

This application manual complements the operating instructions and the ,Quick Start
Guide” of the ACU frequency inverters (ACTIVE Cube series). This application manual
contains all relevant information required for using the function table.

For better clarity, the documentation is structured according to the customer-specific
requirements made on the frequency inverter.

Quick Start Guide

The Quick Start Guide describes the basic steps required for mechanical and electrical
installation of the frequency inverter. The guided commissioning supports you in the
selection of necessary parameters and the software configuration of the frequency
inverter.

Operating Instructions

The Operating Instructions describe and document all functions of the frequency in-
verter. The parameters required for adapting the frequency inverter to specific applica-
tions as well as the wide range of additional functions are described in detail.

Application Manual

The application manual supplements the documentation for purposeful installation and
commissioning of the frequency inverter. Information on various subjects connected
with the use of the frequency inverter are described specific to the application.

Installation Instructions

Complementing the Brief Instructions and the Operating Instructions, the Installation
Instructions provide information on how to install and use the additional/optional com-
ponents.

If you need a copy of the documentation or additional information, contact your local
representative of BONFIGLIOLI .

The following pictograms and signal words are used in the documentation:

Danger!
Danger refers to an immediate threat. Non-compliance with the precaution described
may result in death, serious injury or material damage.

Warning!
Warning refers to a possible threat. Non-compliance with the warning may result in
death, serious injury or material damage.

Caution!
Caution refers to an immediate hazard. Non-compliance may result in personal or ma-
terial damage.

Attention!
Attention and the related text refer to a possible behavior or an undesired condition
which can occur during operation.

Note
marks information which facilitates handling for you and supplements the corre-
sponding part of the documentation.
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1 General Safety Instructions and Information on Use

Warning! The specifications and instructions contained in the documentation
must be complied with strictly during installation and commissioning.

Only qualified staff who has read the documentation and, in particular,
the safety instructions carefully is allowed to carry out installation or
commissioning work or to operate the frequency inverters. The term
»Qualified Staff* refers to anybody who is familiar with the installation,
assembly, commissioning and operation of the frequency inverter and
has the proper qualification for the job.

The present documentation was prepared with great care and it was subjected to
extensive and repeated reviews. For reasons of clarity, it was not possible to include
all details of all types of the product in the documentation. Neither was it possible to
consider all conceivable installation, operation or maintenance situations. If you re-
quire further information or if you meet with specific problems which are not dealt
with in sufficient detail in the documentation, contact your national BONFIGLIOLI
agent.

We would also like to point out that the contents of this documentation do not form
part of any previous or existing agreement, assurance or legal relationship. Neither
are they intended to supplement or replace such agreements, assurances or legal
relationships. The manufacturer's obligations are exclusively specified in the relevant
purchase contract. This contract also contains all and any warranty regulations which
may apply to the relevant scope of supply. These contractual warranty provisions are
neither extended nor limited by the specifications contained in this documentation.
The manufacturer reserves the right to correct or amend the specifications, product
information and omissions in these operating instructions without notice. The manu-
facturer shall not be liable for any damage, injuries or costs which may be caused by
the aforementioned reasons.

1.1 General Information

Warning! The DC-link circuit of the frequency inverter is charged during opera-
tion, i.e. there is always the risk of contact with high voltage. Frequency
inverters are used for driving moving parts and they may become hot at
the surface during operation.

Any unauthorized removal of the necessary covers, improper use,
wrong installation or operation may result in serious injuries or material
damage.

In order to avoid such injuries or damage, only qualified staff may carry
out the transport, installation, setup or maintenance work required. The
standards EN 50178, IEC 60364 (Cenelec HD 384 or DIN VDE 0100),
IEC 60664-1 (Cenelec HD 625 or VDE 0110-1), BGV A2 (VBG 4) as well
as the applicable national regulations must be complied with. The term
»Qualified Staff* refers to anybody who is familiar with the installation,
assembly, commissioning and operation of the frequency inverter as
well as the possible hazards and has the proper qualification for the job.
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1.2 Purpose of the Frequency Inverters

Warning! The frequency inverters are electrical drive components intended for
installation in industrial plants or machines. Commissioning and start of
operation is not allowed until it has been verified that the machine

meets the requirements of the EC Machinery Directive 98/37/EEC and
EN 60204. In accordance with the CE marking requirements, the fre-
quency inverters also comply with the Low Voltage Directive 72/23/EEC
as well as EN 50178 / DIN VDE 0160 and EN 61800-2. The user shall be
responsible for making sure that the requirements of the EMC Directive
89/336/EEC are met. Frequency inverters are only available at special-
ized dealers and are exclusively intended for professional use as per EN
61000-3-2.

The frequency inverters are also marked with the UL label according to
UL508¢, which proves that they also meet the requirements of the CSA
Standard C22.2-No. 14-95.

The technical data, connection specifications and information on ambi-
ent conditions are indicated on the name plate and in the documenta-
tion and must be complied with in any case. Anyone involved in any
kind of work at the device must have read the instructions carefully and
understood them before starting the work.

Do not connect any capacitive loads.

1.3 Transport and Storage

The frequency inverters must be transported and stored in an appropriate way. Dur-
ing transport and storage the devices must remain in their original packaging. The
units may only be stored in dry rooms which are protected against dust and mois-
ture and are exposed to little temperature deviations only. Observe the climatic con-
ditions according to EN 50178 and the marking on the packaging. The frequency
inverters must not be stored for more than one year without connecting them to
nominal voltage.

1.4 Handling and Installation

Warning! Damaged or destroyed components must not be put into operation
because they may be a health hazard.

The frequency inverters are to be used in accordance with the documentation as
well as the applicable directives and standards. They must be handled carefully and
protected against mechanical stress. Do not bend any components or change the
isolating distances. Do not touch electronic components or contacts. The devices are
equipped with components which are sensitive to electrostatic energy and can easily
be damaged if handled improperly. Any use of damaged or destroyed components
shall be considered as a non-compliance with the applicable standards. Do not re-
move any warning signs from the device.

10/07
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1.5 Electrical Connection

Warning! Before any assembly or connection work, discharge the frequency in-
verter. Verify that the frequency inverter is discharged.
Do not touch the terminals because the capacitors may still be charged.
Comply with the information given in the operating instructions and on
the frequency inverter label.

When working at the frequency inverters, comply with the applicable standards BGV
A2 (VBG 4), VDE 0100 and other national directives. Comply with the electrical in-
stallation instructions given in the documentation as well as the relevant directives.
The manufacturer of the industrial machine or plant is responsible for making sure
that the limit values specified in the EMC product standard EN 61800-3 for electrical
variable-speed drives are complied with. The documentation contains information on
EMC-conforming installation. The cables connected to the frequency inverters may
not be subjected to high-voltage insulation tests unless appropriate circuitry meas-
ures are taken before.

1.6 Information on Use

Warning! The frequency inverter may be connected to power supply every 60 s.
This must be considered when operating a mains contactor in jog op-
eration mode. For commissioning or after an emergency stop, a non-
recurrent, direct restart is permissible.

After a failure and restoration of the power supply, the motor may start
unexpectedly if the AutoStart function is activated.

If staff is endangered, a restart of the motor must be prevented by
means of external circuitry.

Before commissioning and the start of the operation, make sure to fix
all covers and check the terminals. Check the additional monitoring and
protective devices according to EN 60204 and applicable the safety
directives (e.g. Working Machines Act, Accident Prevention Directives
etc.).

No connection work may be performed, while the system is in opera-
tion.

1.7 Maintenance and Service

Warning! Unauthorized opening and improper interventions can lead to personal
injury or material damage. Repairs on the frequency inverters may only
be carried out by the manufacturer or persons authorized by the manu-

facturer. Check protective equipment regularly.
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2 Description of System

With the Function Table (FT), external digital signals and internal logic signals of the
frequency inverter can be linked to one another. Function table functions are also
referred to as FT-instructions.

The results of the FT-instructions can be used by other device functions (e.g. com-
parator) or output via digital outputs. The results can also be used as input values by
other FT instructions.

For parameterization of the function table using the VTable application, the commis-
sioning and diagnosis software VPlus, version 4 or higher is required. The FT instruc-
tions can be parameterized as tables via VTable. Each FT-instruction is represented in
VTable by a column.

Within the table, the functions are processed column by column (index by index)
down to parameter setting "0 - Off (last table entry)" for FT-instruction 1343. Then,
the processing is started again with the first column of the table (the first index).

Function table:

e Access to the FT instructions is via a table (VTable).

e Up to 32 FT-instructions are available via the index parameters of the table.
e Each column of the table describes an instruction.

e The processing order corresponds to the order in the table (index 1 to 32).

e Via an input buffer, signal sources (e.g. run signal, error signal) and digital inputs
(e.g. S2IND) can be assigned to the FT-instruction inputs. The input buffer en-
ables 16 entries and contains, by default, typical signal sources/digital inputs.

e Via an output buffer, the output values of the FT-instructions can be made gener-
ally (globally) available and used by other functions or output via digital outputs.
Up to 16 signal sources can be used as an "output buffer" for this purpose.

e All output values of the FT instructions have defined values when the frequency
inverter is initialized. They are logic “0" for all FT-instruction outputs and all out-
put buffer values. After initialization, the inverted FT-instruction outputs are logic
“1".

e The outputs of FT-instructions can be assigned to other device functions (e.g.
Start Clockwise, Switch Data Set etc.) or digital outputs (e.g. SIOUT).

e Processing of the function table can be activated and deactivated by a parameter
(Run / Stop).

Each column is described by a certain number of parameters:
e FT-instruction: Selection of FT-instruction (AND, OR, etc.).

e FT-inputs: FT-instructions have four inputs.

e FT-parameter 1 and FT-parameter 2: These parameters enable, depending on the
selected FT-instruction, setting of delay times or jumps between functions.

e FT-target outputs: The value of a logic output can be moved to the output buffer
and is then generally (globally) available to other device functions.

Each function also has two outputs A1l and A2 (A2 = Al inverted). The output values
of FT-instructions can also be used as input values in other FT-instructions.

10/07
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2.1 Chronological processing of function table

Logic functions

Write
24xX .
output buffer g : :
—> > > > »>:P1343=0.
Update '
input buffer 20X € :
=1 1= 1= : I=
1. ms 2. ms 3. ms 4. ms
5. ms 6. ms 7. ms 8. ms (Return)

The function table is processed cyclically. In the first step, the output buffer is written
to the global variables 24xx, and the input buffer is updated in sources 20xx. Then
the FT-instructions are processed, starting with Index 1.

A cycle is complete when a subsequent function is deactivated {FT-instruction 1343
= "0 - Off Last Table Item"} or the maximum number of FT-instructions was proc-
essed. Then the processing cycle is started again (write output buffer, update input
buffer, index 1, index 2, ...).

The processing time of each instruction is 1 ms.

Additionally, 1 ms is required for writing the output signals 24xx and reading of input
signals 20xx.

As a result, the cycle time is the total of instructions + 1 in milliseconds.

2.2 Starting the function table

By default (factory setting), the function table is stopped and must be started by
parameter FT-RunMode 1399. In stop mode, no instructions are processed and
there is no writing of the output buffer.

Note: Instructions can only be edited in stop mode.

8 Application manual Function Table 10/07
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2.3 Principle

The function table processing principle is shown in the following diagram. The input
buffer comprises 16 indices which can be assigned to global sources. By default, the
digital input signals of the basic device and various other, frequently used signals are
entered in the input buffer. The values in the input buffer are available to the instruc-
tions as sources (range 20xx).

The instructions are linked to 4 input values. Depending on the type of instructions,
two parameters are used for adjusting special instruction functions. The outputs of
the instructions can be used as inputs of other functions (non-negated outputs 21xx
and negated outputs 22xx).

In addition, the outputs can be used as sources for global variables.

The instructions are processed one after the other, starting with instruction 1. When
the processing cycle jumps back to start, the output buffer is written and the input
buffer is updated.

Jump functions enable branching off to certain blocks. The instruction parameters of
the jump function additionally enable selective writing of the output buffer and up-
dating of the input buffer.

FT-input buffer 1362
Digital inputs or Signal sources can be linked
with inputs of functions within in the
function table.
[Index 1 Index2 Index3 --- Index 16| giobal
.. |70- 71 - 72 - 7- _~1" Sources
Factory setting: | ¢\ release  S2IND  S3IND off
— 1 N
1 I - 32
P1343.1 Instruction| Ins. Ins.
(OR,XOR,
AND,...)
P1344.1 | 5 El 2003: El E1l
P1345.1 = E2 2002= E2 iZ»I E2
@i p1346.1 E3 2101, g3 E3
= . >
S p1347.1 E4 E4 E4
c
5]
=
g P1348.1 P1 P1 P1
i P1349.1 P2 P2 P2
Al Al Al
A2 A2 A2
P1350.1 Target Al Targ. Al Targ. Al
P1351.1 Target A2 Targ. AZ ITarg. AZ
Global _}—~ 2401 = 2402 2403 2404| ... | 2416
Sources v
for digital outputs
global for further functions
FT-output buffer
- The Signal sources 2401 to 2416 are available
generally (global) for further functions.
- The Signal sources 2401 to 2404 are available
generally (global) for digital outputs.
—> The outputs of the logical functions
can be linked with digital outputs
Input buffer is or further functions.
updated.
<«
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Abbreviations used:

FT: Function table

l: Index of function table (1 ... 32)

P.: Parameter

E: Input

Al, A2: Outputs for links within the function table (internal)

Target A1, Target A2: Outputs for global links. P1350 and P1351 are needed for global links
only.

At first, the output buffer is updated. Then, the input buffer is updated. The values of
the global sources are taken over in the output buffer. Then, the global input values in
the input buffer are updated.

2.4 Input buffer/output buffer

In the frequency inverter, the digital signals can be used in various ways. The number
of possible function table signals, however, is very high. As a result, it would be con-
fusing if all signals were available globally.

For this reason, the number of globally available signals is limited via an input buffer
and an output buffer. In addition, the input buffer is updated and the output buffer is
written at a defined point of time. In this way it is ensured that the processing within a
cycle is performed based on the same input data and inconsistent statuses are
avoided.

Input buffer:

By default, the input buffer is filled with various digital signals. BONFIGLIOLI VECTRON
recommends keeping the standard settings if possible. This makes diagnosis and
commissioning easier.

Output buffer:

By default, the output buffer is linked without any signals. In order to write a digital
output, a FT-target output must be assigned first (e.g. operation mode "2402 - FT-
Output Buffer 2"). Then, the signal must be assigned to the device function. Operation
modes 2401 to 2404 are available to digital outputs. Operation modes 2401 to 2416
are available to other functions, e.g. comparators.

At the start of a cycle, the input buffer is read and kept in the function table memory
until the next return jump. Then, the instructions are processed. The output buffer is
written at the end of the cycle and is available in the global sources after that.

By selective use of the jump function, the input buffer and output buffer can be set
and written either separately or jointly. This enables setting of the digital output sig-
nals during a cycle.

1 70 - Inverter Release 9 7 - Off
2 71 - S2IND - 10 7 - Off
3 72 - S3IND 11 160 - Standby Message
4 73 - S4IND 12 161 - Run Message
5 74 - S5IND 13 162 - Error Signal
14 163 - Reference Frequency
6 75 - S6IND Reached
7 76 - MFI1D 15 7 - Off
8 7 - Off 16 7 - Off
Note: The input and output buffers are set and written during the return

jump. This is done in one processing cycle. The output buffer is written
first, after that the input buffer is set.

10
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3 Commissioning

The function table is deposited internally via index-based parameters. In this way,
the parameter number is the same for each instruction and the presentation is very
straightforward. Via the index, the individual instructions are addressed and thus
identified clearly. BONFIGLIOLI VECTRON recommends using the program VTable of
the commissioning and diagnosis software VPlus for commissioning and editing the
instructions. VTable enables comfortable and straightforward parameterization of the
whole function table.

Note: In the KP500 control unit, parameter numbers > 999 are represented in
hexadecimal form (999, A0O ... B54 ... C66 ...) concerning the leading
numeral.

3.1 Write index and read index

3.1.1 Write index and read index for FT-instructions

Via the write and read indices, the index of the instruction the parameters of which
are to be read or written is specified. VTable uses the parameters automatically for
writing and reading. The write and read parameters are required for parameterization
via keypad or for parameterization via a bus system (e.g. PROFIBUS).

Write index and read index for parameterization and reading of FT-
instructions via software VPlus

The FT-instructions can be parameterized in the user interface VPIus or in the func-
tion table VTable. In the user interface VPlus, an index of the function table can be
created via parameter FT-write index (FT-table item) 1341. The chosen index corre-
sponds to a column in the function table. The settings of parameters 1343 to 1351
are taken over in the selected index of the function table. Via parameter FT-read
index (FT-table item) 1342, the values of a selected index can be read from the
function table.

No. Description Min. Max. Fact. sett.
1341 | FT-write index (FT-table item) 0 65 1
1342 | FT-read index (FT-table item) 0 65
Settings for fixed parameterization Settings only required for parameterization via
(non-volatile): communication interface (volatile):
0: all instructions in EEPROM 33: all instructions in RAM
1 ... 32: individual instructions in EEPROM 34 ... 65: individual instructions in RAM
Note: The settings "0" and "33" for FT-write index (FT-table item) 1341

change all functions in EEPROM and RAM.

In the case of non-volatile storage (0...32), the changed values are still available
when power supply is switched on again.

In the case of volatile storage (33...65), the data is only stored in RAM. If the unit is
switched off, this data is lost and the data required are loaded from EEPROM.

Definition:
Instruction RAM = instruction EEPROM +33

10/07
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FT-target output 1 1350
FT-target output 2 1351
FT-actual values output buffer 1357
FT-actual values input buffer 1358

VPlus

[Parameter D-Satz 0 |

FT-Writeindex (FT-tableitem) 1341 2

FT-Read index (FT-table item) 1342 2 s

FT-instruction 1343 AND

FT-input 1 1344

FT-input 2 1345

FT-input 3 1346

FT-input 4 1347 VTable T~
FT-Parameter 11348 [Funktionentabelle Index 1 Index 2]
FT-Parameter 2 1349 FT-instruction 1343 2-0R 1 - AND

FT-input 1 1344
FT-input 2 1345
FT-input 3 1346
FT-input 4 1347
FT-Parameter 1 1348
FT-Parameter 2 1349
FT-target output 1 1350
FT-target output 2 1351

For parameterization using the function table VTable, the commissioning and diagno-
sis software VPlus, version 4 or higher is required.

12
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3.1.2 Write index and read index for input buffer

Via the write and read indices, the index of the input buffer to be read or written is
specified.

Write index and read index for parameterization and reading of input buf-
fer via software VPlus

The input buffer can be parameterized in the user interface VPlus or in the function
table VTable. In the user interface VPlus, an index of the function table can be cre-
ated via parameter FT-write index 12(FT-input buffer) 1360. The selected index
corresponds to a table column in "Function Table Input Buffer" and thus to an index
of parameter FT-input buffer 1362. The setting (selection of signal source or digital
input) of parameter FT-input buffer 1362 is taken over in the selected index of
"Function Table Input Buffer". Via parameter FT-read index 12(FT-input buffer)
1361, the values of a selected index can be read from "Function Table Input Buffer".

No. Description Min. Max. Fact. sett.

1360 | FT-write index 12(FT-input buffer) 0 33 1

1361 | FT-read index 12(FT-input buffer) 0 33

VPlus

[Parameter D-Satz 0 |

FT-write index |2(FT-input buffer) 1360 3 \

FT-read index I12(FT-input buffer) 1361 3 T~

FT-input buffer 1362 75 - S6IND
VTable T~
[Function table input buffer Index 1 Index 2 Index 3 |
FT-input buffer 1362 70 - 71-S2IND 75 - S6IND

Fl-release

Settings for fixed parameterization Settings only required for parameterization via

(non-volatile): communication interface (volatile):

0: all input buffers in EEPROM 17: all input buffers in RAM

1 ... 16: single input buffer in EEPROM 18 ... 33: single input buffer in RAM

Note: The settings"0" and "16" for FT-input buffer 1362 change all functions

in EEPROM and RAM.

In the case of non-volatile storage (0...32), the changed values are still available
when power supply is switched on again.

In the case of volatile storage (33...65), the data is only stored in RAM. If the unit is
switched off, this data is lost and the data required are loaded from EEPROM.

Definition:
Input buffer RAM = input buffer EEPROM +17

10/07
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3.2 Parameterization in function table VTable

Click on button in VPlus to open the function table VTable.

VTable
Function table input buffer Index 1 Index 2 Index 3 L) Index 16
FT-input buffer 1362 70 - 71 - 73 - 7-
(Factory setting) Fl-release S2IND S3IND Off
L —
1
.Function table Index 1 Index 2 Index 3
| FT-instruction 1343 2-0R 1- AND 3 - XOR
- 2001 - 2003 -
FT-input 1 1344 > input buffer 1 —> input buffer 3

. 2002 - 2202 - A2
FT-input 2 134 : O
input 2 1345 input buffer 2 table function 2

%
- 2101 - A1
FT-input 3 1346 7_' @’ table function 1
— |

FT-input 4 1347

|FT-parameter 11348

1E |
|FT-parameter 21349 —_—
2402 - FT-
FT-target output 1 1350 —_— output buffer 2 ™
51
FT-target output 2 1351 — 2401 - FT- -
output buffer 1
VPlus
[Parameter Data set
[Sart CwW 69 2401 - FT-output buffer 1~ <«———(4)— |
[ Op. Mode Digital Output 1 530 2402 - FT-output buffer 2 < (5) |

(® Link the input of a FT-instruction to a digital input or signal source. See Chapter
3.8.3.

Link the input of a FT-instruction to the output of a FT-instruction. See Chapter
3.84

Link the input of a FT-instruction to the inverted output of a FT-instruction. See
Chapter 3.8.4

Link the output of a FT-instruction to a function outside of the function table.
Link to signal sources "FT- Buffer" required. See Chapter 3.8.6.

©@ 6 ® ©

Output the output value of a FT-instruction via a digital output. Link to signal
sources "FT- Buffer" required. See Chapter 3.8.7.

FT: Function table
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Function table input buffer: Digital inputs and signal sources (which are no
output signals of FT-instructions) are made available to the inputs of FT-
instructions. In Index 1 to 16, the different digital inputs and signal sources re-
quired for the inputs of the FT-instructions can be selected.

Example: Link of FT-input 1 of FT-instruction 2 (Index 2) to digital input S3IND:
e In Index 3 of function table input buffer:

Parameters FT-input buffer 1362 = "73 - S3IND",
e In Index 2 of function table:

FT-input 1 1344 = "2003 - Input Buffer 3".

A digital input or signal source can be linked to several FT-instruction inputs.

Parameters for selection of signal source "FT-Output Buffer": Signal sources
2401 to 2416 can be used for making the output value of a FT-instructions gen-
erally (globally) available. This is required if
e the output of a FT-instruction is to be linked to another device function (no

FT-instruction), e.g. to "Start Anticlockwise"
e the output value of a FT-instruction is to be output via the digital output of
the frequency inverter (only possible with 2401 to 2404).

In parameter FT-target output 1 1350 or FT-target output 2 1351, a target
must be selected for the output value of the FT-instruction.

The output value of the FT-instruction is saved in this target, the selected signal
source "FT-Output Buffer".

Example: Link of output 2 of FT-instruction 1 (Index 1) to function "Start Anti-
clockwise":
e In Index 1 of function table:
FT-target output 2 1351 = "2401 - FT-Output Buffer 1".
e In VPlus:
Sart Anticlockwise 69 = "2401 - FT-Output Buffer".

Signal source "Table Function Output": Signhal sources 2101 to 2232 can be
used if the output value of a FT instruction is to be present at the input of an-
other FT-instruction. Signal sources 2201 to 2232 (A2) are the inverted values of
signal sources 2101 to 2132 (Al).

Example: Link of FT-Output 1 of FT-instruction 1 to FT-Input 3 of FT-instruction
2:
¢ In Index 2 of function table:

FT-input 3 1346 = "2101 - Al Table Function 1".

[D] The four Inputs E1, E2, E3 and E4 of a FT-instruction for links to
e signal sources or digital inputs of input buffer or
e outputs of FT-instructions.

The two parameters enable, depending on the FT-instruction, setting of delay
times or jumps between functions, for example.

The above schematic representation describes the general procedure for parameteri-
zation of the function table and is no actual application example.
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3.3 Run/Stop

By default (factory setting) the function table is stopped and must be started by
parameter FT-RunMode 1399. In stop mode, no instructions are processed and
there is no writing of the output buffer.

Note: Instructions can only be edited in stop mode. If you try to make any
changes while the function table is not in stop mode, an error will be
displayed in VPlus. The change will not be taken over.

Further operation modes are available for processing individual instructions and in-
struction blocks. If an operation mode 11, 12, 21, 22, 31 or 32 is selected, the in-
struction block® will be processed according to the function described. Then, Run
mode will be set to "0-Stop" automatically. In order to process another application
block, the operation mode must be set to the corresponding value again.

0 - Stop The function table is stopped and no longer processed.
1- Run The function table is started at index 1 and processed nor-
mally.
The function table is continued at the index where the proc-
2 - Continue essing was stopped last time, and the table is then processed
normally.
E Single Step One instruction is processed.
1- Single Part All instructions are processed until next writing of output
22 - buffer.
All instructions are processed until return jump. The return
31- . - : . .
30 - Single Cycle jump is reached when the maximum numper of logic func-
tions is processed or the next FT-instruction 1343 = 0.

Y In this connection, an instruction block may also include a single instruction.

Note: Two modes are available to an instruction block (1x, 2x, 3x).
For control of a PLC it is sufficient to select a mode and set it accord-
ingly. When the instruction block was processed, the frequency inverter
resets the operation mode to "0-Stop" automatically. The same mode
can be selected again.

Note: If a diagnosis via VPlus is to be performed, both modes are required.
Execution of the instruction block must be started by the modes alter-
nately, because VPlus only updates parameters (on ACU) which have
been changed.

Note: If "Single Step", "Single Part" or "Single Cycle" are selected, the se-
lected mode is maintained. The status of the function table is shown
exactly in FT-actual values function 1356.

16
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3.3.1 Example Run/Stop

The following diagram shows a function block circuit which includes two jump func-
tions (J1 and J2). Depending on the settings of parameter FT-RunMode 1399, the
procedure is as follows:

FT-RunMode 1399 = "1 — Run"
The sequence is processed continuously. Jump functions are processed according to
input statuses.

FT-RunMode 1399 = "11 - Single Step", "12 — Single Step"

The sequence is interrupted after each instruction. Each time, the sequence is
stopped, FT-RunMode 1399 must be restarted with "11 — Single Step" or "12 — Sin-
gle Step". Jump functions are processed according to input statuses. Thus, the se-
quence is "I=1, Stop"; "1=2, Stop";...

FT-RunMode 1399 = "21 - Single Part", "12 — Single Part"

The sequence is processed until a jump instruction is reached which writes the output
buffer. In this example, the buffer is written by both jump instructions. Thus, the
sequence is "Block A, Stop"; "Block B, Stop";...

FT-RunMode 1399 = "31 - Single Cycle", "32 — Single Cycle"

The sequence is processed until the end is reached and the return jump to the start
is affected (to block C). It may happen that Block B is processed repeatedly depend-
ing on the digital signals if the jump at J2 jumps to the beginning of Block B. A cycle
may be, for example: "Block A, Block B, Block B, Block B, Block C, return jump, stop".

J1 J2
24xx —» JMP IMP
> —> —>{ — - - >
20xx <—
1=1 1=2 1=3 1=8
A B C

3.4 Comment field

In order to make the parameterization readily readable, one comment field is avail-
able per instruction. This can be used for entering a brief description for easier diag-
nosis. Comments of a length of up to 16 characters can be entered in parameter FT-
commentary 1352

Example:
FT-commentary 1352 = "Jump to Block 2"

10/07
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3.5 Overview of functions

3.5.1 Superior/Master

Via parameter FT-instruction 1343, the FT-instruction can be selected. For more
details and examples, refer to Chapter 4.

Most instructions also enable setting of selective output statuses by overriding inputs.
This may be used, for example, for initialization of a plant status.
There are 2 variants of instructions with overriding inputs.

Superior

The function sequence is processed further internally in the instruction. The over-
riding inputs change the instruction output only for the time in which the overrid-
ing signal is present.

During the set/reset phase, edges will also be detected and processed internally.
If the Superior Set/Superior Reset Signal is no longer present, the output will take
the value which would result without the Set/Reset Phase.

The processing sequence can be compared to a series connection of the function
and a logic AND operation with the superior inputs.

Input 1 — FlipFlop

Delay
Clock generator
Input2 —

Superior Set

v
=

L

Superior Reset —9

& | — Output

Master

The function sequence is interrupted. The overriding inputs change the instruction
output as from the time at which the overriding signal is present.

Set/Reset signals are not evaluated as long as a Master-Set/Master-Reset is pre-
sent.

The processing sequence can be compared to a parallel connection of the function
and the master inputs.

Input 1 — FlipFlop
Delay
Clock generator
Input 2 ——
Master Set _
Master Reset Reset Timer
ll
& 1 — Output
O
Superior Master
Superior-Set Master-Set Logic "1" at Superior-Set/Master-Set switches

instruction output 1 to "1" signal directly.

Superior-Reset ~ Master-Reset  Logic "1" at Superior-Reset/Master-Reset switches

instruction output 1 to "0" signal directly. Reset
has a higher priority than set.

18
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35.2 Overview table

Note: e Unused inputs must be set to "7 - Off" (default setting of all FT-

inputs).
Exception: Unused inputs of FT-instruction "AND" must be set to "6
- On".

e In all functions, output 2 has the inverted logic state of input 1.

e Clock inputs (T, C) evaluate signal edges.

e Set/Superior-Set/Master-Set inputs and Reset/Superior-Reset/Master-
Reset inputs evaluate logic states.

¢ Reset has priority over Set.

e Times set for FT-parameter 1 1348 and FT-parameter 2 1349, are
limited internally to a max. value of 24 days.

Off (last table Return jump to FT-instruction 1 (in Index 1). Last function

0- item) processed in function table.

Up to 4 inputs are AND-linked to one another. Output is
1 = AND H wqn H H nqn

logic "1" if all inputs are logic "1".

Up to 4 inputs are OR-linked to one another. Output is logic
2- OR . :

1" if at least one input is logic "1".

Up to 4 inputs are EXCLUSIVE OR-linked to one another.
3- XOR1 Output is logic "1" only if logic "1" is present on exactly one

input.

Up to 4 inputs are EXCLUSIVE OR-linked to one another.
4- XOR1||3 The output is logic "1" only if logic "1" is present on an odd

number of inputs. The output is logic "0" only if logic "1" is
present on an even number of inputs.

Input 1: Set; logic "1" sets output to "1".

Input 2: Reset; logic "1" sets output to "0".

Input 3: Superior-Set; logic "1" sets output to "1".

Input 4: Superior-Reset; logic "1" sets output to "0".

Logic "0" at Set and Reset: Last output signal state is main-
tained.

Output signal changes with the positive pulse edge at input
1 or with the negative pulse edge at input 2.

Logic "1" at Superior-Set input (input 3) sets output "1".
Logic "1" at Superior-Reset input (input 4) sets output "0".
If a positive edge is received at input 1 (clock pulse input C,
Clock) the signal present at input 2 (data input D) is trans-
30 - D-Flip-Flop ferred to the output.

Logic "1" at Superior-Set input (input 3) sets output "1".
Logic "1" at Superior-Reset input (input 4) sets output "0".

10 - RS-Flip-Flop

20 - Toggle-Flip-Flop
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40 -

Delay ms (re-
triggerable)

The positive edge at input 1 is delayed by the time set in
FT-parameter 1 1348 and the negative edge is delayed by
the time set in FT-parameter 2 1349 before switching
them through to the output. The delay time starts again
with each edge. Times are indicated in milliseconds [ms].
Logic "1" at Superior-Set input (input 3) sets output "1".
Logic "1" at Superior-Reset input (input 4) sets output "0".

41 -

Delay s (retrig-
gerable)

Like operation mode 40, but times set in FT-parameter 1
1348 and FT-parameter 2 1349 are indicated in seconds

[s].

42 -

Delay min (re-
triggerable)

Like operation mode 40, but times set in FT-parameter 1
1348 and FT-parameter 2 1349 are indicated in minutes
[min].

50 -

Delay ms (not
retriggerable)

The positive edge at input 1 {Parameter FT-input 1 1344}
is delayed by the time set in FT-parameter 1 1348 and the
negative edge is delayed by the time set in FT-parameter 2
1349 before switching them through to the output. During
the delay time, edges will be ignored. Times are indicated in
milliseconds [ms].

Logic "1" at Superior-Set input (input 3) sets output "1".
Logic "1" at Superior-Reset input (input 4) sets output "0".

51 -

Delay s (not
retriggerable)

Like operation mode 50, but times set in FT-parameter 1
1348 and FT-parameter 2 1349 are indicated in seconds

[s].

52 -

Delay min (not
retriggerable)

Like operation mode 50, but times set in FT-parameter 1
1348 and FT-parameter 2 1349 are indicated in minutes
[min].

60 -

Monoflop ms
(retriggerable)

Output signal becomes logic "1" with positive clock edge at
input 1 or with negative clock edge at input 2. The time set
in FT-parameter 1 1348 is the On-Time (High) and the
time set in FT-parameter 2 1349 is the ignore edge time
(Low). The time is indicated in milliseconds [ms]. The set
on-time and the ignore edge time start again with each
edge.

Logic "1" at Superior-Set input (input 3) sets output "1".
Logic "1" at Superior-Reset input (input 4) sets output "0".

61 -

Monoflop s (re-
triggerable)

Like operation mode 60, but times set in FT-parameter 1
1348 and FT-parameter 2 1349 are indicated in seconds

[s].

62 -

Monoflop min
(retriggerable)

Like operation mode 60, but times set in FT-parameter 1
1348 and FT-parameter 2 1349 are indicated in minutes
[min].

20
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Monoflop ms

Output signal becomes logic "1" with positive clock edge at
input 1 or with negative clock edge at input 2. The time set
in FT-parameter 1 1348 is the On-Time (High) and the time
set in FT-parameter 2 1349 is the ignore edge time (Low).

70- grgtl);)retrlgger- The time is in_dicated in mi_IIiseconds [m;]. Edges dl_Jring the
selected ON time and the ignore edge time will be ignored.
Logic "1" at Superior-Set input (input 3) sets output "1".
Logic "1" at Superior-Reset input (input 4) sets output "0".
Monoflop s (not Like operation mode 70, but times set in FT-parameter 1
71 - . 1348 and FT-parameter 2 1349 are indicated in seconds
retriggerable) [s]
Monoflop min | Like operation mode 70, but times set in FT-parameter 1
72 - (not retrigger- | 1348 and FT-parameter 2 1349 are indicated in minutes
able) [min].
As long as input 1 is logic "1" and input 2 is logic "0", the set
pulse pattern is output. The clock pattern is defined by the
on-time and the off-time. The time set in FT-parameter 1
80 - Clock Generator | 1348 is the on-time (High) and the time set in FT-
ms parameter 2 1349 is the off-time (Low). The time is indi-
cated in milliseconds [ms]. Logic "1" at Superior-Set input
(input 3) sets output "1". Logic "1" at Superior-Reset input
(input 4) sets output "0".
Clock Generator Like operation mode 80, but times set in FT-parameter 1
81 - S 1348 and FT-parameter 2 1349 are indicated in seconds
[s].
Clock Generator Like operation mode 80, but times set in FT-parameter 1
82 - min 1348 and FT-parameter 2 1349 are indicated in minutes
[min].
Depending on the current data set, the input values are
. . assed on to the output values
Digital Multi- FI:))ata set = 1: Outputpl = Input 1,
90 - plexor (Data A _
Set Number) Data set = 2: Output 1 = Input 2,
Data set = 3: Output 1 = Input 3,
Data set = 4: Output 1 = Input 4
91 - Switch Data Set | Switching-over of data set depending on input signals.
100 - Jump function | Branching off to table column (index).
110 . 182 Like instruction types 10 ... 82. Evaluation of Master-

Set/Master-Reset instead of Superior-Set/Superior-Reset.

10/07
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3.6 Inputs

Functions of parameters for the inputs of the FT-instructions depending on settings
of parameter FT-instruction 1343:

0 - Off (last table item) - - - -
1-AND Input 1 Input 2 Input 3 Input 4
2-0R Input 1 Input 2 Input 3 Input 4
3-XOR 1 Input 1 Input 2 Input 3 Input 4
4 - XOR 1]]3 Input 1 Input 2 Input 3 Input 4
10 - RS-Flip-Flop Set Reset Superior- | Superior-
Set Reset
20 - Toggle-Flip-Flop Input + Input - Superior- | Superior-
Set Reset
30 - D-Flip-Flop Clock input | Data input | Superior- | Superior-
C D Set Reset
4x - Delay Input - Superior- | Superior-
(retriggerable) Set Reset
5x - Delay Input - Superior- | Superior-
(not retriggerable) Set Reset
6x - Monoflop Input + Input - Superior- | Superior-
(retriggerable) Set Reset
7x - Monoflop Input + Input - Superior- | Superior-
(not retriggerable) Set Reset
8x - Clock Generator Input + Input - Superior- | Superior-
Set Reset
90 - Digital Multiplexor Input 1 Input 2 Input 3 Input 4
(data set number)
91 - Switch Data Set Input 1 Input 2 Input 3 Input 4
100 - Jump Function Activate Jump tar- | Update Update
jump tar- | get input buf- | output
get fer buffer
110 - RS-Flip-Flop Set Reset Master-Set | Master-
Reset
120 - Toggle-Flip-Flop Input + Input - Master-Set | Master-
Reset
130 - D-Flip-Flop Clock input | Data input | Master-Set | Master-
C D Reset
14x - Delay Input - Master-Set | Master-
(retriggerable) Reset
15x - Delay Input - Master-Set | Master-
(not retriggerable) Reset
16x - Monoflop Input + Input - Master-Set | Master-
(retriggerable) Reset
17x - Monoflop Input + Input - Master-Set | Master-
(not retriggerable) Reset
18x - Clock Generator Input + Input - Master-Set | Master-
Reset
Note: In instruction types 40 to 82 as well as 140 to 182 the "x" is used as a

placeholder in the table. The instruction types can be parameterized in 3
different time bases:

0: milliseconds [ms],

1: seconds [s],

2: minutes [min].

22
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3.7 Parameters for chronological behavior and jump target

The chronological behavior of the FT-instructions or a jump target can be adjusted
via FT-parameter 1 1348 and FT-parameter 2 1349.

3.7.1 Chronological behavior
The parameter settings affect the following functions:

Selection for FT-instruction 1343:

40 ... 42 / 140 ... 142
Delay
50 ...52 / 150 ... 152
60 ... 62 / 160 ... 162
Monoflop
70 .72 / 170 ... 172
|80 .82 / 180 ... 182 Clock generator
No. Description Min. Max. Fact. sett.
1348 | FT-parameter 1 0 Limited inter- 10
1349 | FT-parameter 2 0 nally to 24 days 10

The units of FT-parameter 1 1348 and FT-parameter 2 1349 may be set to milli-
seconds [ms], seconds [s] or minutes [min]. The unit of the entered value depends
on the setting of parameter FT-instruction 1343. If, for example, 50 is entered for
FT-parameter 1 1348 and FT-instruction 1343 is set to "60 - Monoflop ms (retrig-
gerable)", the on-time of the monoflop is 50 ms. If, however, FT-instruction 1343 is
set to "61 - Monoflop s (retriggerable)”, the on-time of the monoflop is 50 s.

Note: Times set for FT-parameter 1 1348 and FT-parameter 2 1349
— are limited internally to the maximum value of 24 days
— are not continued when the frequency is switched off and on again.
The sequence is restarted from the beginning after re-activation.

3.7.2 Jump target
The evaluation of parameters affect the following functions:

Selection for FT-instruction 1343:

| 100 Jump function |
No. Description Min. Max. Fact. sett.
1348 | FT-parameter 1 1 32 10
1349 | FT-parameter 2 1 32 10
Note: The table shows typical and reasonable setting options. Value 0 and val-

ues greater than 32 can be entered.

If value O or values greater than 32 are selected, a return jump is af-
fected, and the processing of the functions is continued by updating the
output and input buffer.

10/07
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3.7.3

Overview table

The meaning of the settings of FT-parameter 1 1348 and FT-parameter 2 1349
depending on the settings of parameter FT-instruction 1343 is shown in the follow-

ing table.
40 - | Delay ms delay pos. edge delay neg. edge
140 - | (retriggerable) [ms] [ms]
41 - | Delay s
141 - | (retriggerable) delay pos. edge [s] |delay neg. edge [s]
42 - | Delay min delay pos. edge delay neg. edge
142 - | (retriggerable) [min] [min]
50 - | Delay ms delay pos. edge delay neg. edge
150 - [ (not retriggerable) [ms] [ms]
51 -|Delay s
151 - | (not retriggerable) delay pos. edge [s] |delay neg. edge [s]
52 - | Delay min delay pos. edge delay neg. edge
152 - [ (not retriggerable) [min] [min]
60 - . . ignore edge time
160 - Monoflop ms (retriggerable) ON time [ms] [ms]
121 Monoflop s (retriggerable) ON time [s] ignore edge time [s]
62 - . . . . ignore edge time
162 - Monoflop min (retriggerable) ON time [min] [min]
70 - . . ignore edge time
170 - Monoflop ms (not retriggerable) [ON time [ms] [ms]
l;i Monoflop s (not retriggerable) ON time [s] ignore edge time [s]
72 - . . . : ignore edge time
172 - Monoflop min (not retriggerable) [ ON time [min] [min]
123 Clock Generator ms ON time [ms] OFF time [ms]
121 Clock Generator s ON time [s] OFF time [s]
122 " | Clock Generator min ON time [min] OFF time [min]
100 - [ Jump function Jump target 1 Jump target 2
Note: Operation modes < 40 to 82 use Superior inputs,
operation modes < 140 to 182 use Master inputs as overriding inputs.
Note: In all other settings of parameter FT-instruction 1343 not listed in the

above table, setting of FT-parameter 1 1348 and FT-parameter 2 1349
have no effect on the FT-instruction. In setting "1 - AND", for example,
the input of values for FT-parameter 1 1348 and FT-parameter 2 1349
will not be considered. For better readability, BONFIGLIOLI VECTRON
recommends to set the parameter values to "0" in these instructions.
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3.8 Linking of inputs/outputs of FT-instructions
Inputs

Each FT-instruction has 4 inputs. The inputs can be linked to outputs of other FT-
instructions (within the function table) or, outside of the function table, to digital
inputs or global signal sources.

Outputs

Each FT-instruction has 2 outputs. In all functions, output 2 has the negated logic
state of input 1. The two outputs can:

— be linked to inputs of other FT-instructions (within function table);

— linked to other functions outside of the function table;

— output via digital outputs.

Note: Changing the instructions (Parameters 1343...1351) is only possible in
stop mode (FT-RunMmode 1399 = "0-Stop"). If you try to make any
changes while the function table is not in stop mode, an error will be
displayed in VPlus. The change will not be taken over.

3.8.1 FT-inputs

The FT-inputs can either be linked to the FT-input buffer, the outputs of other in-
structions (normal or inverted) or the global output variables (FT-output buffer).

Note: Note that the FT-output buffer is updated only with a write operation
(e.g. during return jump). The value used originates from the last write
operation of the FT-output buffer.

Parameter Possible signal sources
FT-input 11344 2001 ... 2016 (FT-input buffer)
FT-Input 21345 2101 ... 2232 (A1/A2 Table function)

FT-Input 3 1346
FT-input 4 1347 2401 ... 2416 (FT-output buffer)

3.8.2 FT-target outputs

Via parameters FT-target output 1 1350 and FT-target output 2 1351, FT-Outputs
Al and A2 (A2 = inverted Al) can also be used outside of the function table.

Parameter Possible signal sources
FT-target output 1 1350
FT-target output 2 1351
Digital Outputs 80 ... 83 (FT-output buffer)

2401 ... 2416 (FT-output buffer)

Note: Note that the FT-output buffer is updated only with a write operation
(e.g. during return jump).
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3.8.3 Linking FT-input buffer and FT-inputs

If the signal of a digital input (e.g. S4IND) or a signal source (e.g. 162 - Error Signal)
is to be present at the input of a FT-instruction, an index of parameter FT-input
buffer 1362 to this digital input or signal source must be set. As a result, the digital
input or signal source is available for the inputs of the FT-instructions. Indices 1 to 16
of parameter FT-input buffer 1362 are set, by default, to the digital inputs of the
frequency inverter and frequently used signal sources. Parameters FT-input 1 1344
to FT-input 4 1347 must be set to the required digital inputs or signal sources
2001...2016.

The digital input or signal source for a FT- For a link to a FT-instruction input
instruction input is indicated in the following | select for a parameter FT-input 1
index of parameter FT-input buffer 1362: 1344 to FT-input 4 1347:

Index Factory setting Signal source

Index 1 70 - Inverter Release (on S1IND) | 2001 - Input Buffer 1
Index 2 71 - S2IND 2002 - Input Buffer 2
Index 16 |7 - Off 2016 - Input Buffer 16

1. Example: Link of a FT-instruction input to a digital input: The signal on digital
input S4IND is to be present at input 3 of instruction 5 (index 5 of table).
e Selection in index 4 of parameter FT-input buffer 1362, for example:
FT-input buffer 1362 = "73 - S3IND" (factory setting). As a result, the digital in-
put is available for the inputs of the FT-instructions.
Another index can also be used for selecting the digital input.
e Selection in index 5 of function table:
FT-Input 3 1346 = "2004 - Input Buffer 4".

. VTable
- | Function table input buffer Index 1 Index 2 Index 3 Index 4
¢ | FT-input buffer 1362 73 - S4IND
: (Factory setting)
]

Function table Index 5 ‘

— Instruction |

(AND, OR, ...)
b—

. FT-input 31346 2004 - Input buffer 4
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2. Example: Link of a FT-instruction input to a signal source: The signal "Warning
Motor Temperature" is to be present at input 1 of function 2 (index 2 of table).
e Selection in index 1 of parameter FT-input buffer 1362, for example:
FT-input buffer 1362 = "168 - Warning Motor Temperature". As a result, the
signal source is available for the inputs of the FT-instructions.
Another index can also be used for selecting the signal source.
e Selection in index 2 of function table:
FT-input 1 1344 = "2001 - Input Buffer 1".

VTable
Function table input buffer Index 1
| FT-input buffer 1362 168 - Warning
: Motor temperature
\ Function table Index 2
Input 1
Instruction |

—1{(AND, OR, ..)

o o—
| FTinput 11344 2001 - input buffer 1
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3.8.4

Linking instructions to one another (FT-Input)

The outputs of the FT-instructions parameterized in the table are available as signal
sources to inputs of FT-instructions. The outputs of the FT-instructions can be linked
to inputs of FT-instructions via parameters FT-input 1 1344 to FT-input 4 1347.

Output 1 of FT-instruction xx

Output 2 (negated) of FT-instruction xx

21XX - 22XX -

2101 - Al Table function 1 2201 - A2 Table function 1
2102 - Al Table function 2 2202 - A2 Table function 2
2103 - Al Table function 3 2203 - A2 Table function 3
2104 - Al Table function 4 2204 - A2 Table function 4
2131 - Al Table function 31 2231 - A2 Table function 31
2132 - Al Table function 32 2232 - A2 Table function 32

Linking the input of a FT-function with an output of a FT-function

Outputs of the FT-instructions

2101 - Al Table function 1
2102 - Al Table function 2

2132 - A1 Table function 32

Inverted Outputs of the FT-instructions

Assigning
Signal source
(output)

Inputs of the FT-instructions

FT-input 1 1344
FT-input 2 1345
FT-input 3 1346

2201 - A2 Table function 1
2202 - A2 Table function 2

2232 - A2 Table function 32

FT-input 4 1347

28
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Example of link of FT-instruction input to an FT-instruction output: Output 1
of FT-instruction 2 (index 2 of function table) is required for linking to another logic
function. The logic status of the output is to be present at input 2 of function 3 (In-
dex 3 of logic table).

VTable
‘Function table Index 2 Index 3 ‘ i
—Instruction 2| oygput 1 —{Instruction 3|
(AND, OR, ..))F————__Input2 |(AND, OR, ..)—
FT-input 2 1345 2102 - Al

table function 2

e In Index 3 of function table, set: Parameter FT-input 2 1345 = "2102 - Al Table
Function 2".

3.8.5 Linking output buffers (FT-target output)

Global sources for linking FT-instruction output to device functions outside
of function table

The outputs of the FT-instructions parameterized in the logic table can be made
available to device functions outside of the logic table as global signal sources. Out-
puts 1 and 2 of the FT-instructions can be defined as general (global) signal sources
via parameters FT-target output 1 1350 and FT-target output 2 1351 for processing
further device functions.

2400 - OQutput not usable globally

2401 - FT-Output Buffer 1 e Selection for FT-target output 1 1350:

2402 - FT-Output Buffer 2 Output 1 of the FT-instruction is available to
2403 - FT-Output Buffer 3 other device functions outside of the function
2404 - FT-Output Buffer 4 table as general signal source.

2405 - FT-Output Buffer 5

2406 - FT-Output Buffer 6 e Selection for FT-target output 2 1351:

Output 2 (inverted to input 1) of the FT-
instruction is available to other device func-
tions outside of the function table as general

2415 - _FT-Output Buffer 15 signal source.
2416 - _FT-Output Buffer 16
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Example of links of FT-instruction outputs to device functions outside of
function table: Output of instruction 3 (index 3 of function table) is required for
linking to another device function. This function is no FT-instruction of the table and
cannot be selected in the table {for parameter FT-instruction 1343}. Output 2 of
instruction 3 is to be defined as a general (global) signal source and activate the
device function "Switch Data Set 1".

Function table

— Function 3

© |(AND, OR, ..)|—

F Discretionary selection from 2401 to 2416
O— FT-output 2 1351 = 2405 - output buffer 5

. Further Functions l

e Select a signal source for output 2 of FT-instruction 3, e.g. "2405 - FT-Output
Buffer 5". This means, the following can be set in index 3 of the function table:
Parameter FT-target output 2 1351 = "2405 - FT-Output Buffer 5". As a result,
the signal source is generally (globally) available for processing by other device
functions. It is also possible to choose another signal source from signal sources
2401 to 2416 for the parameter.

e For parameter Switch Data Set 1 70, select signal source "2405 - FT-Output buf-
fer 5".

Note: The current output values of the FT-instructions are updated during a
return jump or a write command of a jump instruction.
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3.8.6 Activating device functions via the output buffer

If the logic state of the output is to activate a device function which cannot be se-
lected in the function table, one of the signal sources "24xx FT-Output Buffer xx"
must be selected for the output. As a result, the output is generally (globally) avail-
able to other device functions. The selected signal source must also be assigned to
the device function to be activated. Up to 16 signal sources (index 1 to 16) can be
used for further processing of logic states of FT-instruction outputs. A signal source
can be assigned to several outputs of FT-instructions. For example, FT-target output
1 1350 = "2401 - FT-Output Buffer 1" may be selected both in index 1 and in in-
dex 2.

Example: Linking a FT-instruction output to a device function outside of the function
table:
Function "Start Anticlockwise" is to be activated via output 1 of function 2 (index 2 of
the table).
e Selection in index 2 of table:
FT-target output 1 1350 = "2401 - FT-Output Buffer 1" (alternative selection
also possible) As a result, the output is generally (globally) available to other de-
vice functions.
e Selection outside of function table:
Sart Anticlockwise 69 = "2401 - FT-Output Buffer 1" (according to selection for
FT-target output 1 1350).

VTable
\Function table Index 2 ‘ :
— Function 2 Output 1
(AND, OR, ...)
| o—
FT-Output 1 1350 2401 - Output buffer 1

Sart CW 69 = 2401 - output buffer 1
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3.8.7 Controlling a digital output via the output buffer

The outputs of the FT-instructions can be output via digital outputs once they have
been defined as general (global) signal sources.
For parameters Op. Mode Digital Output 1 530, Op. Mode Digital Output 3532
and Digital Operation 554 (MFO1), you can choose among the following signal

sources.

2401 - FT-Output Buffer 1

2402 - FT-Output Buffer 2

2403 - FT-Output Buffer 3

2404 - FT-Output Buffer 4

80 180
81 181
A 82 182
83 183

Example: Selection of signal source for digital output:
The output signal of function 15 (index 15 of function table) is to be output via digital

output S10UT.

Function table
' Index 15

—] Instruction 15

Discretionary Selection from 2401 to 2404
A f

Output of output value 1 of function 15 via

digital output:

(AND, OR, ...) +— FT-output 11350 = 2404 - output buffer 4

Op. Mode Digital Output 1 530 = 83 - output buffer 4

Output 1 of function 15 must be defined as a general (global) signal source:

e The following can be set in index 15 of the function table: Parameter FT-target
output 1 1350 = "2404 - FT-Output Buffer 4". As a result, the signal source is
generally (globally) available for processing by other device functions and has the
logic state of output 1 of function 15. It is also possible to choose another signal

source from signal sources 2401 to 2404 for the parameter.

For a digital output, choose the general (global) signal source which contains output

value 1 of FT-instruction 15:

e Parameter Op. Mode Digital Output 1 530 = "83 - FT-Output Buffer 4"
(according to signal source "FT-Output Buffer” set in parameter FT-target out-

put 1 1350).
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4

Description of functions

In the following, you will find explanations and examples of the individual functions.
In the examples, the standard links of the input buffer are used. You can also pa-
rameterize other settings for the individual instructions. The following symbols are
used in the diagrams:

o]
—L T2 o

4.1

edge evaluation
level evaluation
negated output

"Low" state.

"High" state.

any state ("Don't care" — 0 or 1).
positive edge.

negative edge.

last state is maintained.

last state is negated (toggle).
non-negated output

negated output

For better clarity, the non-negated output A, is used in the descriptions.
The negated output A, is available in each function and can be used.

Boolean operations

The following table shows the linking of the implemented Boolean functions. Logic 0s
are indicated as dots.

Inputs Output depending on logic function
ELl E2 E3 E4 AND OR XOR 1 XOR1]|3
. 1 1 1 1
1 1 1 1
. 1 1 1 .
1 . 1 1 1
1 . 1 1
1 1 1 .
. 1 1 1 1 1
1 . 1 1 1
1 . 1 1
1 1 1 .
1 . 1 1 1 1
1 1 . 1 .
1 1 . 1 1 1
1 1 1 . 1 1
1 1 1 1 1 1
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4.1.1

AND link

FT-instruction 1343 = "1 - AND"

Description:
The inputs are AND-linked to one another. The inputs of the instruction are the signal
sources assigned (ACU functions, digital inputs). Output is logic "1" if all inputs are
logic "1". As soon as one input is logic "0", the output will be logic "0". The output
signal can be used within the function table not-negated (21xx) and negated (22xx).
The output signal is available via parameter FT-target output 1 1350. Via parameter
FT-target output 2 1351, the inverted output signal is available.

Note:

Unused inputs must be set to "6 - TRUE". For example, FT-Input 3 1346
and FT-input 4 1347 must be set to "6 - TRUE" if inputs FT-input 1 1344
and FT-input 2 1345 are to be AND-linked only.

Example:
Al =S5IND AND S6IND

FT-input buffer
1362

Index 5

Index 6

74-S5IND

75-S6IND

Settings in (i.e.) Index 1 of function table:

El
E2
E3
E4
Al

Al

FT-instruction 1343 =, 1 - AND*,

FT-input 1 1344 = ,2005 — Input buffer 5,
FT-input 2 1345 = ,2006 — Input buffer 6,
FT-Input 31346 = ,,6 - TRUE",
FT-input 4 1347 = 6 - TRUE",
Not-negated output 2101
Optional: FT-target output 1 1350 = ,,2401 — Output buffer 1“.
Negated Output 2201

Optional: FT-target output 2 1351

Digital
Input

S5IND

S6IND

“6 - TRUE” — 1346—

“6 - TRUE” — 1347—

Signal
source

2005

Function &

output

Logic table

2006

1344—

1345—

2005 (S5IND)

2006 (S6IND)

El

EZ&

E3

E4

Al

2401 (A1)
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4.1.2 OR link
FT-instruction 1343 = "2 - OR"

Description:

The inputs are OR-linked to one another. The inputs of the instruction are the signal
sources assigned (ACU functions, digital inputs). Output is logic "1" if at least one
input is logic "1". If all inputs are logic "0", the output will be logic "0". The output
signal can be used within the function table not-negated (21xx) and negated (22xx).
The output signal is available via parameter FT-target output 1 1350. Via parameter
FT-target output 2 1351, the inverted output signal is available.

Note: Unused inputs must be set to "7 - FALSE" (factory setting). For example,
FT-Input 3 1346 and FT-input 4 1347 must be set to "7 - FALSE" if
inputs FT-input 1 1344 and FT-input 2 1345 are to be OR-linked only.

Example:
Al =S5IND OR S6IND

1362

FT-input buffer Index 5 Index 6

74-S5IND | 75-S6IND

Settings in (i.e.) Index 3 of function table:
FT- Instruction 1343 = ,2 — OR",

El FT-input 1 1344 = ,2005 - Input Buffer 5,
E2 FT-input 2 1345 = ,2006 - Input Buffer 6,
E3 FT-Input 31346 =,7 - FALSE",

E4 FT-input 4 1347 = 7 - FALSE",

Al Not-negated output 2103

Optional: FT-target output 1 1350 = ,,2401 — Output buffer 1“.
Al Negated Output 2203
Optional: FT-target output 2 1351

Digital Signal Function & Logic table
Input source output
E1 E2 Al
2005
S5IND 1344—|E1 2401 0 0 0
—Al 0 1 1
2006
SBIND 1345 —{E2 1 0 1
21 1 1 1
“7 - FALSE”— 1346—E3 —
o— AT
“7 - FALSE” — 1347 —]E4
2005 (S5IND) I -
2006 (S6IND) L
2401 (A1)
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4.1.3

XOR 1-link

FT-instruction 1343 = "3 - XOR 1"

Description:
The inputs are XOR-linked to one another. The inputs of the instruction are the signal
sources assigned (ACU functions, digital inputs). Output is logic "1" if exactly one
input is logic "1". The output signal can be used within the function table not-negated
(21xx) and negated (22xx). The output signal is available via parameter FT-target
output 1 1350. Via parameter FT-target output 2 1351, the inverted output signal is
available.

Example:
Al =S5IND XOR S2IND

FT-input buffer
1362

Index 2

Index 5

71-S2IND

74-S5IND

Settings in (i.e.) Index 4 of function table:

El
E2
E3
E4
A2

A2

FT-instruction 1343 =,3 — XOR 1¢,
FT-input 1 1344 = ,2005 — Input buffer 5,
FT-input 2 1345 = ,2002 — Input buffer 2,
FT-Input 31346 =,7 - FALSE",

FT-input 4 1347 = 7 - FALSE",
Not-negated output 2104

Optional: FT-target output 1 1350 = ,,2402 — Output buffer 2.

Negated Output 2204
Optional: FT-target output 2 1351

Digital Signal Function & Logic table
Input source output
E1  E2 | A2
s5IND-1292 L 1344—{F1 9402 0 0 0
2002 20 : .
S2IND-===—- - 1345—|E2 1 0 L
=1 1 1 0
“7 - FALSE” — 1346—|E3 —
o— A2
“7 - FALSE” — 1347—E4
2005 (S5IND) —
2002 (S2IND)
2402 (A2) |
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4.1.4  XOR 1]]3 link
FT-instruction 1343 = "4 - XOR 1]|3"

Description:

The inputs are XOR-linked to one another. The inputs of the instruction are the signal
sources assigned (ACU functions, digital inputs). The output is logic "1" only if logic
"1" is present on an odd number of inputs. The output is logic "0" only if logic "1" is
present on an even number of inputs. The output signal can be used within the func-
tion table not-negated (21xx) and negated (22xx). The output signal is available via
parameter FT-target output 1 1350. Via parameter FT-target output 2 1351, the
inverted output signal is available.

Example:
Al =S3IND XOR S4IND XOR S5IND

FT- input buffer Index 3 Index 4 Index 5
1362 72-S3IND 73-S4IND 74-S5IND

Settings in (i.e.) Index 2 of function table:
FT-instruction 1343 = ,4 - XOR 1]|3%,

El FT-input 1 1344 = ,2003 - Input buffer 3¢,
E2 FT-input 2 1345 = ,2004 — Input buffer 4,
E3 FT-input 3 1346 = ,,2005 — Input buffer 5%,
E4 FT-input 4 1347 = ,7 - FALSE",
A2 Not-negated output 2102
Optional: FT-target output 1 1350 = ,,2401 — Output buffer 1“.
A2 Negated Output 2202

Optional: FT-target output 2 1351

Digital Signal Function & Logic table
Input source output
E1l E2 E3 Al
saIND-12 222 - 1344—F1 2401 0 0 0 0
2004 — Al 0 0 1 1
S4IND—-F————+ - 1345—E2 0 1 0 1
=1||3 0 1 1 0
ssIND-299%5 1 1346 —E3 . 1 0 0 1
Al 1 0 1 0
“7 - FALSE™= 1347 —{E4 1 1 0 0
1 1 1 1

2003 (S3IND)[_[ |

2004 (S4IND)

2005 (S5IND)

2401 (A1) [ ] Igis
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4.2 Flip-Flop types

4.2.1 RS-Flip-Flop, Superior
FT-instruction 1343 = "10 - RS-Flip-Flop"

Description:

Input 1 {Parameter FT-input 1 1344} is the Set input.

Input 2 {Parameter FT-input 2 1345} is the Reset input.

Input 3 {Parameter FT-input 3 1346} is the Superior Set input.
Input 4 {Parameter FT-input 4 1347} is the Superior Reset input.

The inputs of the instruction are the signal sources assigned in the input buffer (ACU
functions, digital inputs).

Logic "1" on the Set input sets output on "1". Logic "1" on the Reset input sets out-
put on "0". If logic "0" is present on both inputs, the current status of the output
signal is maintained.

Logic "1" on the Superior Set input sets output on "1". Logic "1" on the Superior Re-
set input sets output on "0".

Priority:

Superior Reset (highest priority)
Superior Set

Reset

Set (lowest priority)

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Inputs Superior Set and Superior Reset are connected in series with the function.
Levels at Set input E1 and Reset input E2 are processed internally. As soon as the
Superior Set or Superior Reset is reset, the output is switched to the internally saved
value.

Example:
RS-Flip-Flop with Set=S2IND, Reset=S3IND, Sup.Set=S4IND, Sup.Reset=MFI1D

FT-input buffer
1362

Index 2 Index 3 Index 4 Index 7

71-S2IND | 72-S3IND [ 73-S4IND 76-MFI11D

Settings in (i.e.) Index 2 of function table:
FT-instruction 1343 = ,,10 - RS-Flip-Flop“,

S FT-input 1 1344 = ,2002 — Input buffer 2,
R FT-input 2 1345 = ,,2003 — Input buffer 3%,
SS FT-input 3 1346 = ,2004 — Input buffer 4,
SR FT-input 4 1347 = ,2007 — Input buffer 7¢,
Al Not-negated output 2102
Optional: FT-target output 1 1350 = ,,2401 — Output buffer 1“.
Al Negated Output 2202

Optional: FT-target output 2 1351
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Digital Signal Function & Logic table
Input source output
2002 2401 Al
S2IND - 1344—_8__S_E_T_ Q—Al g R 35 SR 0 State
S3IND 1345—R cir X X X 1 0 Off (Superior)
S4IND 2004 1346—ss X X 1 0 1 On (Superior)
2007 _ 0 0 0 0 |Qn: Hold
MFI1D 1347—sk A 0 1 0 0|0 Reset
1 0 0 O 1 Set
1 1 0 0| 0 oOff
2007 (MFID); SR
2004 (S4IND); SS
2003 (S3IND); R
2002 (S2IND); S
2401 (A1); Q
Set: If S-input {parameter FT-input 1 1344} is logic "1", output 2401 is
set to logic "1".
Save: If all inputs are logic "0", the output remains unchanged.
Reset: If R input becomes logic "1", the output is set to logic "0".
Off: If both inputs are set to logic "1", the output is logic "0".

Superior-Set: SS, set output to logic "1".
Superior-Reset: SR, set output to logic "0" (CLR).

4.2.2 RS-Flip-Flop, Master
FT-instruction 1343 = "110 - RS-Flip-Flop".

Description:

Input 1 {Parameter FT-input 1 1344} is the Set input.

Input 2 {Parameter FT-input 2 1345} is the Reset input.

Input 3 {Parameter FT-input 3 1346} is the Master Set input®.
Input 4 {Parameter FT-input 4 1347} is the Master Reset input®.

The inputs of the instruction are the signal sources assigned (ACU functions, digital
inputs).

Logic "1" on the Set input sets output on "1". Logic "1" on the Reset input sets out-
put on "0". If logic "0" is present on both inputs, the current status of the output
signal is maintained.

Logic "1" on the Master Set input sets output on "1". Logic "1" on the Superior Reset
input sets output on "0".

Priority:

Master Reset (highest priority)
Master Set

Reset

Set (lowest priority)
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The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Master Set and Master Reset are connected parallel with the function and change the
state of the function as soon as the signal is present.

Example:
RS-Flip-Flop with Set=S2IND, Reset=S3IND, Master Set=S4IND, MasterReset=MFI1D

FT-input buffer Index 2 Index 3 Index 4 Index 7

1362 71-S2IND | 72-S3IND [ 73-S4IND 76-MFI1D

Settings in (i.e.) Index 10 of function table:
FT-instruction 1343 = ,110 - RS-Flip-Flop*“,
S FT-input 1 1344 = ,2002 — Input buffer 2,
R FT-input 2 1345 = ,2003 — Input buffer 3,
MS FT-input 3 1346 = ,2004 — Input buffer 4,
MR FT-input 4 1347 = ,2007 — Input buffer 7¢,

Al Not-negated output 2110
Optional: FT-target output 1 1350 = ,,2401 — Output buffer 1“.
Al Negated Output 2210

Optional: FT-target output 2 1351

Digital Signal Function & Logic table
Input source output
2002 2401 Al
S2IND - 1344—S ST QF——A1 5 R Ms MR 0 State
S3IND 1345—R cir X X X 1 0 Off (Master)
SAIND 2004 1346—ms X X 1 0 1 On (Master)
. MS 0 0 0 0 [Qu Hold
MFI1D 13a7—MR P AL o 1 0 0|0 Reset
1 0 0 0] 1 sSet
1 1 0 0] 0 Off
2007 (MFID); MR [ ]
2004 (S4IND); MS
2003 (S3IND); R [']
2002 (S2IND); S _|
2401 (A1); Q
Set: If S-input {parameter FT-input 1 1344} is logic "1", the output is
set to logic "1".

Save: If all inputs are logic "0", the output remains unchanged.
Reset: If R input becomes logic "1", the output is set to logic "0".
Off: If both inputs are set to logic "1", the output is logic "0".
Master-Set: MS, set output to logic "1".

Master-Reset: MR, set output to logic "0" (CLR).
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4.2.3 Toggle-Flip-Flop, Superior
FT-instruction 1343 = "20 - Toggle-Flip-Flop".

Description:
The output signal changes with positive clock edge T1 at input 1 or with negative
clock edge T2 at input 2.

Logic "1" at Superior-Set input sets output "1". Logic "1" at Superior-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Inputs Superior Set and Superior Reset are connected in series with the function.
Levels on T1- input E1 and T2 input E2 are processed internally. As soon as the Su-
perior Set or Superior Reset is reset, the output is switched to the internally saved
value.

Example:
Toggle-Flip-Flop with T1=S2IND, T3=S3IND, Sup.Set=S4IND, Sup.Reset=MFI1D

FT-input buffer Index 2 Index 3 Index 4 Index 7
1362 71-S2IND |[72-S3IND | 73-S4IND 76-MFI1D
Settings in (i.e.) Index 2 of function table:
FT-instruction 1343 = ,,20 - Toggle-Flip-Flop*,
S FT-input 1 1344 = ,2002 — Input buffer 2,
R FT-input 2 1345 = 2003 — Input buffer 3,
SS FT-input 3 1346 = ,2004 — Input buffer 4,
SR FT-input 4 1347 = ,2007 — Input buffer 7¢,
Al Not-negated output 2102
Optional: FT-target output 1 1350 = ,,2401 — Output buffer 1“.
Al Negated Output 2202
Optional: FT-target output 2 1351
Digital Signal Function & Logic table
Input source output
Al
s2ND-1222 11340 —F1 ol240L,, _TL T2 ss sR| Q State
2003 X X X 1 0  Off (Superior)
S3IND 1345—0> T2 X X 1 0 1 On (Superior)
saND-1224 1 1346 —{ss 0 0 0 0fQn Hold
2007 _ 0 1 0 0 |Q,: Hold
MFI1D 1347 —SR O Al 0->1 X 0 0 |Qn: Toggle
1 0 0 O |Qn: Hod
1 1 0 0]|Q. Hold
X 0> 0 O |Qn: Toggle
2007 (MFI1D); SR
2004 (S4IND); SS
2003 (S3IND); T2 |
T2 T1 T T2_|_l T2
2002 (S2IND); T1 ‘ | |
2401 (A1); Q | L T UL
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4.2.4
FT-instruction 1343 = "120 - Toggle-Flip-Flop".

Toggle-Flip-Flop, Master

Description:
The output signal changes with positive clock edge T1 at input 1 or with negative
clock edge T2 at input 2.

Logic "1" at Master-Set input sets output "1". Logic "1" at Master-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Master Set and Master Reset are connected parallel with the function and change the
state of the function as soon as the signal is present.

Example:
Toggle-Flip-Flop with T1=S2IND, T3=S3IND, MasterSet=S4IND, MasterReset=MFI1D

FT-input buffer Index 2 Index 3 Index 4 Index 7
71-S2IND | 72-S3IND | 73-S4IND 76-MFI11D
Settings in (i.e.) Index 12 of function table:
FT-instruction 1343 = ,120 - Toggle-Flip-Flop“,
S FT-input 1 1344 = ,2002 - Input buffer 2,
R FT-input 2 1345 = ,2003 — Input buffer 3,
MS FT-input 3 1346 = ,2004 — Input buffer 4,
MR FT-input 4 1347 = ,2007 — Input buffer 7¢,
Al Not-negated output 2112
Optional: FT-target output 1 1350 = ,,2401 — Output buffer 1“.
Al Negated Output 2212
Optional: FT-target output 2 1351
Digital Signal Function & Logic table
Input source output
Al
s2IND—1222 11344 —F 71 o240, _TL T2 MS MR| Q State
S3IND 2003 1345 —Cb T2 X X X 1 0 Off (Master)
2004 X X 1 0 1 On (Master)
S4IND 1346 —MS 0 0 0 0 [0Q,: Hold
2007 o— 0 1 0 0 | Qn.: Hold
MFI1D 1347 —IMR AL 031 x 0 0 |Q.: Toggle
1 0 0 0 [0, Hold
1 1 0 0 | Qn.: Hold
X 0>1 O 0 |[Qn,1 Toggle
2007 (MFI1D); MR
2004 (S4IND); MS [ ]
2003 (S3IND); T2 ‘ | ‘
T2 T1 T1 T2 T2
2002 (S2IND); T1 | | [ 7] [ 1]
2401

Application manual Function Table

10/07



=~ BONFIGLIOLI
)" VECTRON

4.2.5 D-Flip-Flop, Superior
FT-instruction 1343 = "30 - D-Flip-Flop".

Description:
If a positive edge is received at input 1 (clock pulse input C, Clock) the signal present
at input 2 (data input D) is transferred to the output.

Logic "1" at Superior-Set input sets output "1". Logic "1" at Superior-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Inputs Superior Set and Superior Reset are connected in series with the function.
Levels on C input E1 and D input E2 are processed internally. As soon as the Superior
Set or Superior Reset is reset, the output is switched to the internally saved value.

Example:
D-Flip-Flop with C=S5IND, D=S6IND, Sup.Set=S4IND, Sup.Reset=MFI1D

FT- input buffer Index 4 Index 5 Index 6 Index 7
1362 73-S4IND | 74-S5IND | 75-S6IND | 76-MFI1D

Settings in (i.e.) Index 21 of function table:
FT-instruction 1343 = ,,30 - D-Flip-Flop*,

C FT-input 1 1344 = ,2005 — Input buffer 5,
D FT-input 2 1345 = ,2006 — Input buffer 6,
SS FT-input 3 1346 = ,2004 — Input buffer 4,
SR FT-input 4 1347 = ,2007 — Input buffer 7¢,
Al Not-negated output 2121
Optional: FT-target output 1 1350 = ,,2401 — Output buffer 1“.
Al Negated Output 2221

Optional: FT-target output 2 1351

Digital Signal Function & Logic table
Input source output
Al
2005
S5IND 134a—P ¢ |oa01 C_ D ss sr| g St
2006 S Q——AL X x x 1 0  Off (Superior)
S6IND 1345 X x 1 0 1 On (Superior)
saND-122%% | 1346—]ss X X 0 0 |Qn: Hold
— 021 0 0 O 0 Sample
2007 o—
MFI1D 1347—{SR Al 931 1 0 0| 1 sample
2007 (MFID); SR [1

2004 (saiND); ss || |
2006 (S6IND); D M

2005 (S5IND); C || | pEpEmE |
2400 (A1;Q | [ L [ T | L
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4.2.6

D-Flip-Flop, Master

FT-instruction 1343 = "130 - D-Flip-Flop".

Description:

If a positive edge is received at input 1 (clock pulse input C, Clock) the signal present
at input 2 (data input D) is transferred to the output.

Logic "1" at Superior-Set input sets output "1". Logic "1" at Superior-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Master Set and Master Reset are connected parallel with the function and change the
state of the function as soon as the signal is present.

Example:
D-Flip-Flop with C=S5IND, D=S6IND, MasterSet=S4IND, MasterReset=MFI1D

FT- input buffer
1362

Index 4

Index 5

Index 6 Index 7

73-S4IND

74-SSIND

75-S6IND | 76-MFI1D

Settings in (i.e.) Index 5 of function table:
FT-instruction 1343 = ,130 - D-Flip-Flop“,

FT-input 1 1344 = ,2002 — Input buffer 5,
FT-input 2 1345 = ,2003 — Input buffer 6,
FT-input 3 1346 = ,2004 — Input buffer 4,
FT-input 4 1347 = ,2007 — Input buffer 7¢,
Not-negated output 2105
Optional: FT-target output 1 1350 = ,,2401 — Output buffer 1“.
Negated Output 2205
Optional: FT-target output 2 1351

C
D
MS
MR
Al

Al

Digital
Input

2005

S5IND

2006

S6IND
S4IND

MFI1D

2004

2007

2007 (MFID); MR
2004 (S4IND); MS
2006 (S6IND); D

2005 (S5IND); C

2401 (AL); Q

Signal Function & Logic table
source output
Al State
1344—pc 01 j—C D MS MR|Q
1345— D X X X 1 0 Off (Master)
X X 1 0 1 On (Master)
1346—MS X x 0 0 | Qn: Hold
O—AI 0>1 0 O 0 0 Sample
1347—
MR 0>1 1 O 0 1 Sample

44
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Example 1

4.3 Delay

The delay can be used to delay the edges for a specified time. For the rising and the
falling edge two separate timers are available.

If delay times differ in their length, this can result, that an edge F1 at the time Ty
can have a later switching time T, than the edge F2 at the time T,; with a switching
time T,,. In this case no edge is switched at the output, because else it could hap-
pen, that input and output are inverted to each other.

F1 F2
F ]
T > Ty T. % >T,,
Tll tl TlZ
F1l—F2
T2 <Ti2 F T
T21 t2 'Tzz g
Tll tl TlZ

The delays are implemented as ,retriggerable* and ,not retriggerable* version.

Retriggerable means, that an anew (same oriented) edge during the processing of
the delay will start the delay again with a new calculated switching time for the edge
(“last edge dominant”). The level of input and output is not used fort he calculation
of the switching times.

~Retriggerable” is the suitable choice, when several signals in short succession occur,
from which only the last one should be processed or a continuous signal, where short
pulse faults (“flicker™) can occur, which have to be filtered out. The level of input and
output is not used fort he calculation of the switching times.

Not retriggerable means, that an anew (same oriented) edge during the process-
ing of the delay is not started again, the original switching time is preserved (“first
edge dominant”).

Not retriggerable is suited, when an edge should start a process, which operation is
not to be interrupted until the delay is finished.

Note: The unit of the selected times is either millisecond [ms], second [s] or
minute [min]. Internally the values are limited to 24 days.

1 Rectangle-Pulse
Switching on time input (F): 500 ms
Delay time positive edge: 1000 ms
Delay time negative edge: 800 ms

Not retriggerable Retriggerable

Input F

(1b)

Output A

t2

o
Edge 1la starts timer t1

Edge 2a starts timer t2
Edge 1b is output by t1 delayed (relating to 1a)
Edge 2b is output by t2 delayed (relating to 2a)
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Example 2 1 Rectangle-Pulse and following positive edge
Switching on time input (F): 500 ms
Switching off time input (F): 350 ms
Delay time positive edge: 1000 ms (t1)
Delay time negative edge: 800 ms (t2)
Not retrirable Retriggerable
: | : |
b @b
A A
tl i
la starts timer t1 la starts timer t1
2a starts timer t2 2a starts timer t2
1b is output by t1 delayed 3a starts timer t1 anew (retrigger)
3a (continuous signal) interrupts the exe- 3b is output by t1 delayed (relating to 3a)
cution of 2a
Example 3 4 Rectangle-Pulses in succession
Switching times and delay times like in example 2
Not retri%%ecrjalgaée@ Retrigger(a)b(l%o Q
: L L T L
b, @ Sb, @b 7b 8b
A J A
> ™ > >
1 . 2
tl
la starts timer t1 la starts Timer t1
2a starts timer t2 2a starts Timer t2
3a interrupts the execution of 2a 3a starts Timer t1 anew (retrigger)
1b is output with t1 delayed 4a starts Timer t2 anew (retrigger)
4a starts timer t2 5a...6a starts Timer t1 und t2 anew
5a starts timer t1 7b is output by t1 (relating to 7a)
4b is output with t1 delayed 8b is output by t2 (relating to 8a)
5a to 8b: Repetition from 2a
Example 4 3 Rectangle-Pulses in succession and following positive edge
Switching times and delay times like in example 2
Not retrigc%ecrsaéaée@ Retrig er(a)b(le>C> QO@
L fTupgyu U Uy
b @ 6b w
A J A
> 2
t1 a >
tl
Processing like example 3. The posi- Processing like example 3. The last posi-
tive edge 5a sets a high output. 6a tive edge 7a sets a high output.
and 7a follow in quick succession, so
that these two edges are filtered out.
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4.3.1 Delay (retriggerable), Superior
FT-instruction 1343 = 40 [ms], 41 [s] or 42 [min]

Description:

The positive edge at Input 1 is delayed by t1 (FT-parameter 1 1348), the negative
edge is delayed by t2 (FT-parameter 2 1349) before switching them through to the
output. The delay time starts again with each edge.

Logic "1" at Superior-Set input sets output "1". Logic "1" at Superior-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Inputs Superior Set and Superior Reset are connected in series with the function.
Levels at Input E1 are processed internally. As soon as the Superior Set or Superior
Reset is reset, the output is switched to the internally saved value.

Example:

The edge of S2IND shall be delayed by 400 ms/800 ms.
FT-input buffer Index 2 Index 4 Index 5
1362 71-S2IND 73-SAIND [ 74-S5IND

Settings in (i.e.) Index 8 of function table:
FT-instruction 1343 = ,,40 - Delay“,

F FT-input 1 1344 = ,2005 — Input buffer 5%,
SS FT-input 3 1346 = ,2004 — Input buffer 4,
SR FT-input 4 1347 = ,2002 — Input buffer 2,
P1 FT-parameter 1 1348 = 400
P2 FT-parameter 2 1349 = 800
Al Not-negated output 2108
Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1“.
Al Negated output 2208

Optional: FT-target output 2 1351

Digital Signal Function & Logic table
Input source  output
Al
ssIND-122% L 1344 F 2401 F ss sr| g Stte
Q——Al x 1 0  Off (Superior)
sainD—12224 1 1346 ss x 1.0 1 On (Superior)
— 021 0 O Jug— Ondelaytl
o122 | 1242 lse P AL 150 0 0 |esl Off delay t2

2002 (S2IND); SR

2004 (S4IND); SS

2005 (S5IND); F U
2401 (A1); Q 1
<> <> ! € : <—>1
1 t2 t 1
/ \ t2
FT-parameter 1 1348 FT-parameter 2 1349
(positive delay) (negative delay)
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4.3.2 Delay (retriggerable), Master

FT-instruction 1343 = 140 [ms], 141 [s] or 142 [min]

Description:

The positive edge at Input 1 is delayed by t1 (FT-parameter 1 1348), the negative
edge is delayed by t2 (FT-parameter 2 1349) before switching them through to the
output. The delay time starts again with each edge.

Logic "1" at Master-Set input sets output "1". Logic "1" at Master-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Master Set and Master Reset are connected parallel with the function and change the
state of the function as soon as the signal is present.

Example:
The edge of S2IND shall be delayed by 9 s/18 s.

FT-input buffer
1362

Index 2 Index 4 Index 5

71-S2IND 73-S4IND | 74-S5IND

Settings in (i.e.) Index 14 of function table:
FT-instruction 1343 = 141 - Delay“,

F FT-input 1 1344 =,2005 — Input buffer 5,

MS FT-input 3 1346 = ,,2004 — Input buffer 4,

MR FT-input 4 1347 = ,2002 — Input buffer 2,

P1 FT-parameter 11348 =9
P2 FT-parameter 21349 = 18
Al Not-negated output 2114

Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1.

Al Negated output 2214

Optional: FT-target output 2 1351

Digital Signal Function & Logic table
Input source output
Al
s5IND—29% {1344 F p401 F Ms MR| o St
QF——ALl  x X 1 0  Off (Master)
saino-122%4 1 1346 ms X 10 1 On (Master)
2002 o AT 0>1 O 0 |uxs— Ondelay tl
S2IND 1347— MR 1->0 O 0 |eisl_ Off delay t2
2002 (S2IND); MR
2004 (S4IND); MS |
2005 (S5IND); F u
2401 (A1); Q 1
<> < ol !
t1 t1 tl
t2
/ \l t2
FT-parameter 1 1348 FT-parameter 2 1349
(positive delay) (negative delay)
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4.3.3 Delay (non-retriggerable), Superior
FT-instruction 1343 = 50 [ms], 51 [s] or 52 [min]

Description:

The positive edge at Input 1 is delayed by t1 (FT-parameter 1 1348), the negative
edge is delayed by t2 (FT-parameter 2 1349) before switching them through to the
output. The delay time starts again with each edge.

Logic "1" at Master-Set input sets output "1". Logic "1" at Master-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Inputs Superior Set and Superior Reset are connected in series with the function.
Levels at input E1 are processed internally. As soon as the Superior Set or Superior
Reset is reset, the output is switched to the internally saved value.

Example:

The edge of S2IND shall be delayed by 100 ms/200 ms.
FT-input buffer Index 2 Index 4 Index 5
1362 71-S2IND 73-SAIND [ 74-S5IND

Settings in (i.e.) Index 17 of function table:
FT-instruction 1343 = ,50 - Delay*,

F FT-input 1 1344 = ,,2005 — Input buffer 5%,
SS FT-input 3 1346 = ,,2004 — Input buffer 4,
SR FT-input 4 1347 = ,,2002 — Input buffer 2,
P1 FT-parameter 1 1348 = 100
P2 FT-parameter 21349 = 200
Al Not-negated output 2117
Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1.
Al Negated output 2217

Optional: FT-target output 2 1351

Digital Signal  Function & Logic table
Input source output
Al
2005 State
S5IND 1344—F 2401 F _SS SR| Q

Q——A1 x x 1 0  Off (Superior)

SAIND 2004 1346— ss X 1 0 1  On (Superior)
2002 T 0>1 0 O Jugs— Ondelaytl
S2IND 1347— SR O 120 0 0 |el_ Offdelay t2

2002 (S2IND); SR

2004 (S4IND); SS TL
2005 (S5IND); F
2401 (A1); Q JULIL
<> P e S
u By, ¢ 12
— N2 e
FT-parameter 1 1348 FT-parameter 2 1349
(positive delay) (negative delay)
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4.3.4 Delay (non-retriggerable), Maste
FT-instruction 1343 = 150 [ms], 151 [s] or 152 [min]

Description:

r

The positive edge at Input 1 is delayed by t1 (FT-parameter 1 1348), the negative
edge is delayed by t2 (FT-parameter 2 1349) before switching them through to the

output. The delay time starts again with each edge.

Logic "1" at Master-Set input sets output "1". Logic "1" at Master-Reset input sets

output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Master Set and Master Reset are connected parallel with the function and change the

state of the function as soon as the signal is present.

Example:
The edge of S2IND shall be delayed by 100 ms/50 ms.

FT-input buffer
1362

Index 2 Index 4

Index 5

71-S2IND 73-S4IND

74-S5IND

Settings in (i.e.) Index 14 of function table:
FT-instruction 1343 = ,,150 - Delay“,

F FT-input 1 1344 = ,,2005 — Input buffer 5,

MS FT-input 3 1346 = ,,2004 — Input buffer 4,

MR FT-input 4 1347 = ,2002 — Input buffer 2,

P1 FT-parameter 1 1348 = 100
P2 FT-parameter 2 1349 = 50
Al Not-negated output 2114

Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1.

Al Negated output 2214
Optional: FT-target output 2 1351

Digital Signal Function & Logic table
Input source output
Al
S5IND—1222 1 1344 F F Ms MR| o St
2401
QF——A1l  «x X 1 0  Off (Master)
2002 5 AT 0>1 0 0 |ugs— Ondelay tl
S2IND 1347— MR 1-0 O 0 |eiesl_ Off delay t2
2002 (S2IND); MR
2004 (S4IND); MS
2005 (S5IND); F L]
2401 (A1); Q
<> <Dl < S e <
1 Lt2 t 2w t2
2w tl
FT-parameter 1 1348 FT-parameter 2 1349
(positive delay) (negative delay)
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4.4 Timer functions

4.4.1 Monoflop (retriggerable), Superior

FT-instruction 1343 = 60 [ms], 61 [s] or 62 [min]

Description:

The output signal becomes logical “1” with the positive edge of input 1 or the nega-
tive edge of input 2. The time set in FT-parameter 1 1348 is the On-Time (High) and
the time set in FT-parameter 2 1349 is the Ignore-Edge-Time (Low). The delay time
starts again with each edge.

Logic "1" at Superior-Set input sets output "1". Logic "1" at Superior-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Inputs Superior Set and Superior Reset are connected in series with the function.
Levels on Monoflop inputs E1 and E2 are processed internally. As soon as the Supe-
rior Set or Superior Reset is reset, the output is switched to the internally saved val-
ue.

Example:
The positive edge of S5IND or the negative edge of S6IND shall switch on the output
for 200 ms. The “Out’-Time is 900 ms.

FT-input buffer Index 4 Index 5 Index 6 Index 7

1362

73-S4IND [ 74-S5IND | 75-S6IND | 76-MFI1D

Settings in (i.e.) Index 5 of function table:
FT-instruction 1343 = ,,60 — Monoflop [ms]*,

M FT-input 1 1344 = ,,2005 — Input buffer 5,
M FT-input 2 1345 = 2006 — Input buffer 6,
SS FT-input 3 1346 = ,,2004 — Input buffer 4,
SR FT-input 4 1347 = ,,2007 — Input buffer 7¢,
P1 FT-parameter 1 1348 = 200

P2 FT-parameter 2 1349 = 900

Al Not-negated output 2105

Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1.
Al Negated output 2205
Optional: FT-target output 2 1351
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Digital Signal Function & Logic table
Input source output
2005 AL State
S5IND 1344 —> M o 2401 AL M M SS SR Q
2006 _ X X X 1 0  Off (Superior)
S6IND 1345—p M X X 1 0 1 On (Superior)
saiND-122%4 | 1346 —|ss 0>1 031 8 8 1- E“:Se
X ulse
mrD—12297 1 1347 sk C—AL
2007 (MFID); SR | |
2004 (S4IND); SS
2005 (S5IND); M ‘ | I
2006 (S6IND); M [T J’
2401
t1 2 oot 2 ot
FT-parameter 1 1348 FT-parameter 2 1349
(on-time) (ignore edge time)

4.4.2 Monoflop (retriggerable), Master
FT-instruction 1343 = 160 [ms], 161 [s] or 162 [min]

Description:

The output signal becomes logical “1” with the positive edge of input 1 or the nega-
tive edge of input 2. The time set in FT-parameter 1 1348 is the On-Time (High) and
the time set in FT-parameter 2 1349 is the Ignore-Edge-Time (Low). The delay time
starts again with each edge.

Logic "1" at Master-Set input sets output "1". Logic "1" at Master-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Master Set and Master Reset are connected parallel with the function and change the
state of the function as soon as the signal is present.

Example:

The positive edge of S5IND or the negative edge of S6IND shall switch on the output
for 5 s. The “Out”-Time is 10 s.

FT-input buffer Index 4 Index 5 Index 6 Index 7
1362

73-S4IND [ 74-S5IND | 75-S6IND | 76-MFI1D
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Settings in (i.e.) Index 5 of function table:
FT-instruction 1343 = ,161 — Monoflop [s]“,

M FT-input 1 1344 = ,2005 — Input buffer 5,
M FT-input 2 1345 = ,2006 — Input buffer 6,
MS FT-input 3 1346 = ,2004 — Input buffer 4,
MR FT-input 4 1347 = ,2007 — Input buffer 7¢,
P1 FT-parameter 1 1348 = 200
P2 FT-parameter2 1349 = 900
Al Not-negated output 2105

Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1.
Al Negated output 2205

Optional: FT-target output 2 1351

Digital Signal Function & Logic table
Input source output
Al
ssIND—-1222 1 1344—P o401, M ® wms MR| Q State
2006 N = X X X 1 0  Off (Master)
S6IND 1345—p W X X 1 0 1  On (Master)
S4IND 2004 1346 — MS 0~>1 X 0 0 1L Pulse
o—— x 021 0 0 | I Pulse
mr1o-122%7 1 1347 | MR Al
2007 (MFID); MR
2004 (s4IND); s | [ 1]
2005 (S5IND); M ‘ | 1
2006 (S6IND): M [ L[]
2401 | [ ] L
tl t2 oot tl t1 t2 t1
/ \
FT-parameter 1 1348  FT-parameter 2 1349
(on-time) (ignore edge time)
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4.4.3 Monoflop (non-retriggerable), Superior
FT-instruction 1343 = 70 [ms], 71 [s] or 72 [min]

Description:

The output signal becomes logical “1” with the positive edge of input 1 or the nega-
tive edge of input 2. The time set in FT-parameter 1 1348 is the On-Time (High) and
the time set in FT-parameter 2 1349 is the Ignore-Edge-Time (Low). The delay time
starts again with each edge.

Logic "1" at Master-Set input sets output "1". Logic "1" at Master-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Inputs Superior Set and Superior Reset are connected in series with the function.
Levels on toggle inputs E1 and E2 are processed internally. As soon as the Superior
Set or Superior Reset is reset, the output is switched to the internally saved value.
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Example:
The positive edge of S5IND or the negative edge of S6IND shall switch on the output
for 200 ms. The “Out”-Time is 900 ms.

FT-input buffer Index 4 Index 5 Index 6 Index 7
1362 73-S4IND | 74-S5IND | 75-S6IND | 76-MFI1D
Settings in (i.e.) Index 10 of function table:
FT-instruction 1343 = ,,70 — Monoflop [ms]*,
M FT-input 1 1344 = 2005 — Input buffer 5,
M FT-input 2 1345 = ,,2006 — Input buffer 6,
SS FT-input 3 1346 = ,,2004 — Input buffer 4,
SR FT-input 4 1347 = ,2007 — Input buffer 7¢,
P1 FT-parameter 1 1348 = 200
P2 FT-parameter2 1349 = 900
Al Not-negated output 2110
Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1.
Al Negated output 2210
Optional: FT-target output 2 1351
Digital Signal Function & Logic table
Input source output
2005 E1l E2 E3 E4 Al oite
S5IND 1344—P M 2401 M S SS SR Q
QF——Al -
2006 _ X X X 1 0  Off (Superior)
S6IND 1345—P W X x 1 0 1 On (Superior)
saND-12221 L 1346 —{ss 0>1 s 8 8 i i“:se
— X 4 ulse
M2 1347 {sg P AL
2007 (MFID); SR
2004 (S4IND); SS
2005 (S5IND); M | | |
2006 (S6IND); M | | |
2401 |
11 2 11 2 1 2
FT-parameter 1 1348 FT-parameter 2 1349
(on-time) (ignore edge time)
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4.4.4 Monoflop (non-retriggerable), Master

FT-instruction 1343 = 170 [ms], 171 [s] or 172 [min]

Description:

The output signal becomes logical “1” with the positive edge of input 1 or the nega-
tive edge of input 2. The time set in FT-parameter 1 1348 is the On-Time (High) and
the time set in FT-parameter 2 1349 is the Ignore-Edge-Time (Low). The delay time
starts again with each edge.

Logic "1" at Master-Set input sets output "1". Logic "1" at Master-Reset input sets
output "0".

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Master Set and Master Reset are connected parallel with the function and change the
state of the function as soon as the signal is present.

Example:
The positive edge of S5IND or the negative edge of S6IND shall switch on the output
for 5 s. The “Out”-Time is 10 s.

1362

FT-input buffer Index 4 Index 5 Index 6 Index 7

73-S4IND | 74-S5IND [ 75-S6IND | 76-MFI1D

Settings in (i.e.) Index 8 of function table:
FT-instruction 1343 = ,,171 — Monoflop [s]“,
M FT-input 1 1344 = ,2005 — Input buffer 5%,
M FT-input 2 1345 = ,,2006 — Input buffer 6%,
MS FT-input 3 1346 = ,2004 — Input buffer 4,
MR FT-input 4 1347 = ,2007 — Input buffer 7¢,

P1 FT-parameter 11348 =5
P2 FT-parameter 21349 = 10
Al Not-negated output 2108

Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1“.
Al Negated output 2208
Optional: FT-target output 2 1351
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o Sl Bnns g
S5IND-1222 - 1344 — M B 2 SV N VT Aél State
S6IND~{*>2+- 1345 — W X x 1 0| 1 onMesen
saIND-122% | 1346 —l s 01 x 0 0 | IL Pulse
M- L1347y P AT T 120 0 0} b Pulse
2009 (MFID); MR
2004 (S4IND); MS
2005 (S5IND); M [
2006 (SBIND); M |

2401

t1 t1 t2 n ¥ ' 1 t2

/

FT-parameter 1 1348
(on-time)

\‘ t1
FT-parameter 2 1349
(ignore edge time)
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4.4.5

Clock generator, Superior

FT-instruction 1343 = 80 [ms], 81 [s] or 82 [min]

Description:
As long as Input 1 is logic "1" and Input 2 is logic "0", the set pulse pattern is output.
The pulse pattern at the output always starts with logic "1". The clock pattern is de-

fined by

the on-time and the off-time. The time set in FT-parameter 1 1348 is the

on-time (High) and the time set in FT-parameter 2 1349 is the off-time (Low).

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Inputs Superior Set and Superior Reset are connected in series with the function.
Levels at Set input E1 and Reset input E2 are processed internally. As soon as the

Superior
value.

Set or Superior Reset is reset, the output is switched to the internally saved

Example: If S5IND=,1" and S6IND=,0“ - Pulse 100 ms on, 150 ms off.

FT-input buffer Index 2 Index 4 Index 5 Index 6
1362 71-S2IND 73-SAIND [ 74-S5IND | 74-S6IND
Settings in (i.e.) Index 6 of function table:
FT-instruction 1343 = ,,80 — Clock generator [ms]*,
S FT-input 1 1344 = ,2005 — Input buffer 5,
S FT-input 2 1345 = ,2006 — Input buffer 6,
SS FT-input 3 1346 = ,2004 — Input buffer 4,
SR FT-input 4 1347 = ,2002 — Input buffer 2,
P1 FT-parameter 1 1348 = 100
P2 FT-parameter 2 1349 = 150
Al Not-negated output 2106
Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1.
Al Negated output 2206
Optional: FT-target output 2 1351
Digital Signal Function & Logic table
Input source output
Al
ssIND-1222 1 1344—s 2401 s S ss srR| o St
2006 _ ALY X X 1 0 Off (Superior)
S6IND 1345—S X X 1 0 1 On (Superior)
2004 X 1 0 0 0 Off
S4IND 1346—]SS 0 X 0 0 0 Off
2002 C—AL 0O 0 0 [tL 1 Clockon
S2IND 1347—1SR 1 0 0 0 |t2 0 ClockoOff
2002 (S2IND); SR |
2004 (S4IND); SS
2005 (S5IND); S |
2006 (S6IND); S
2401 Uﬂ_
N Sie PIN
tl 2 t1 2 t1 t2 tl
v \
FT-parameter 1 1348 FT-parameter 2 1349
(on-time) (off-time)
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4.4.6 Clock generator, Master

FT-instruction 1343 = 180 [ms], 181 [s] or 182 [min]

Description:

As long as Input 1 is logic "1" and Input 2 is logic "0", the set pulse pattern is output.
The pulse pattern at the output always starts with logic "1". The clock pattern is de-
fined by the on-time and the off-time. The time set in FT-parameter 1 1348 is the
on-time (High) and the time set in FT-parameter 2 1349 is the off-time (Low).

The output signal can be used within the function table not-negated (21xx) and ne-
gated (22xx). The output signal is available via parameter FT-target output 1 1350.
Via parameter FT-target output 2 1351, the inverted output signal is available.

Master Set and Master Reset are connected parallel with the function and change the
state of the function as soon as the signal is present.

Example: If S5IND=,1" and S6IND=,,0“ > Pulse 100 ms on, 150 ms off.

1362

FT-input buffer Index 2 Index 4 Index 5 Index 6

71-S2IND 73-S4IND | 74-S5IND | 74-S6IND

Settings in (i.e.) Index 6 of function table:
FT-instruction 1343 = ,,180 — Clock generator [ms]“,
S FT-input 1 1344 = ,,2005 — Input buffer 5,
S FT-input 2 1345 = ,,2006 — Input buffer 6,
MS FT-input 3 1346 = ,,2004 — Input buffer 4,
MR FT-input 4 1347 = ,2002 — Input buffer 2,

P1 FT-parameter 1 1348 = 100
P2 FT-Parameter2 1349 = 150
Al Not-negated output 2106

Optional: FT-target output 1 1350 =,,2401 - FT-Output buffer 1“.
Al Negated output 2206
Optional: FT-target output 2 1351

Digital Signal Function &

Input source output Logic table
Al
ssinD—1222 - 1344—]s 2401 s 5 Ms MR| g St
2006 _ AL X X 1 0 Off (Master)
S6IND 1345—S X X 1 0 1 On (Master)
2004 X 1 0 0 0 Off
2002 O 1 0 0 0 |t1 1 Clock On
S2IND 1347—1MR 1 0 0 0 |t2 0 ClockoOff
2002 (S2IND); MR
2004 (S4IND); MS
2005 (S5IND); S |
2006 (S6IND); S
2401 B |
1 t2 t1 t2 t1 t2 t1 t2 tl 2 t1 t2
FT-parameter 1 1348 FT-parameter 2 1349
(on-time) (off-time)
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4.5 Digital Multiplexor (Data set number)
FT-instruction 1343 = "90 - Digital Multiplexor (Data set number)"

Description:
Depending on the current data set, the input values are passed on to the output val-
ues.

In actual values, you can read: Active Data Set 249 = 1.

The signal at digital input S31ND is taken over in the signal source
"2401 - FT-output buffer 1". Signal "2401 - FT-output buffer 1" can be output via a
digital output or processed by other functions.

Example:

When data set 1 is active, the value of S5IND is set to the output.
When data set 2 is active, the value of S3IND is set to the output.
When data set 3 is active, the value of EM-S1IND is set to the output.
When data set 4 is active, the value of EM-S2IND is set to the output.

FT-input buffer Index 1 Index 2 Index 3 Index 9

1362 74-S5IND | 320-EM-S1IND [ 321-EM-S2IND | 72-S3IND

Settings in (i.e.) Index 6 of function table:
FT-instruction 1343 = ,"90 - Digital Multiplexor (Data set number)",

El FT-input 1 1344 = ,2001 — Input buffer 1,
E2 FT-input 2 1345 = ,2009 — Input buffer 9,
E3 FT-input 3 1346 = ,2002 — Input buffer 2,
E4 FT-input 4 1347 = ,2003 — Input buffer 3,
Al Not-negated output 2106

Optional: FT-target output 1 1350 = ,,2401 - FT-Output buffer 1.
Al Negated output 2206
Optional: FT-target output 2 1351

Active Data
Set 249 2401
1 E1l
2 E2
3 E3
4 E4
2001 ]
S5IND—1T———— - 1344 Active 2401 AL
2009 Data Set
S3IND 1345 249
2002
EM-S1IND—1————- - 1346 —
2003 O— Al
EM-S2IND—1————- - 1347 —
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4.6 Switch Data Set
FT-instruction 1343 = "91 - Switch Data Set"

Description:
A data set is selected via the input values.

FT-input 1 FT-input 2 FT-input 3 FT-input 4 Data Set
1344 1345 1346 1347

1 X X X 1

0 1 X X 2

0 0 1 X 3

0 0 0 1 4

0 0 0 0 Data set via contacts
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4.7 Jump function
FT-instruction 1343 = "100 - Jump function"

Description:
This function enables jumps in the sequence of the function table to other instruc-
tions.

Activation

Input 1 {Parameter FT-input 1 1344} activates the jump function.
— Input 1 = logic 1: jump function is executed

— Input 1 = logic 0: jump function is not executed

Jump target

Input 2 {parameter FT-input 2 1345} defines the jump target.

— Input 2 = logic 1: Jump to function set in parameter FT-parameter 1 1348
— Input 2 = logic 0: Jump to function set in parameter FT-parameter 2 1349

Updating of input buffer

Logic 1 at input 3 {parameter FT-input 3 1346} updates the input buffer. The values
of the digital inputs and signal sources in the input buffer {parameter FT-input buffer
1362} are updated.

Updating of output buffer (output buffer values)

Logic 1 on Input 4 {parameter FT-input 4 1347} updates the values of output sig-
nals "2401 - FT-Output buffer 1" to "2416 - FT-output buffer 16". The updated values
are available to digital outputs (e.g. SIOUT) and functions linked to FT-instruction
outputs (e.g. Start Clockwise, Switch Data Set).

Example:
FT-instruction 1343 = 100 - Jump function

- Signal
Digital  source :
inputs Jump function
2006 R
S6IND 1344 — Activation
2002
S2IND 1345 — Jump target
2003
S3IND 1346 — Update input buffer
2007
MFI1D 1347 — Update output buffer,
Signal sources 2401 ... 2416

El E2 E3 E4 |Jump

0 x X x [|Jump to next instruction (index | + 1)
1 1 x x [Jump to instruction set in FT-parameter 1 1348.
1 0 x x |Jump to instruction set in FT-parameter 2 1349.

E1l E2 E3 E4 |Update

X x 1 x [Update input buffer (2001 ... 2016).
X X X 1 |Update output buffer (2401 ... 2416).

Note: At first, the output buffer is written and the input buffer is set. Then, the
jump event is evaluated (based on the updated buffers) and executed.
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5 Examples

51 Example 1: Linking two digital outputs

Digital signals S2IND and S4IND are to control digital output S1IOUT. If both signals
are present, the output is on. If not, the output is off.

Settings in index 1 of function table:

FT-instruction 1343 = "1 - AND",

FT-input 1 1344 = "2002 - Input Buffer 2",

FT-input 2 1345 = "2004 - Input Buffer 4",

FT-input 3 1346 = "6 - TRUE",

FT-input 4 1347 = "6 - TRUE",

FT-target output 1 1350 = "2401 - FT-Output Buffer 1".

s2IND-122%2 1 1344 — 2401
Al
2004
S4IND 1345—
&
“6 - TRUE'= 1346 — _
o— AL
“6 - TRUE'= 1347 —

Settings in parameter group digital outputs:
Op. Mode Digital Output 1 530 = "80 - FT-Output Buffer 1".
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5.2 Example 2: Linking several FT-instructions

Note: The FT-instructions will be processed column by column according to
the index in the table.
When designing application-specific logic links, in particular in the case
of time-critical applications:
— Make sure to follow the correct order of the FT-instructions.
— Note the processing time (1 ms per FT-instruction).

Example of parameterization of FT-instructions in a function table:

Step 1: Task

The drive may only start if both start signals (Start 1 and Start 2) are present and no
error is present.

As soon as one of the two start signals (either Start 1 or Start 2) is no longer set, the
drive is to be stopped.

If one of three error messages (error 1, error 2 or error 3) is present, the drive is to
be stopped.

The acknow. input (Quitt) is used for acknowledging the error messages.

Any error condition that may be present is to be signaled on digital output 1.

Step 2: Logic plan

Start 1
Start 2
&

— Start CW

Faultl —— S Digital output 1
Fault2 — >1
Fault3a — =

Quitt
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Step 3: Linking to and making entries in function table VTable

Link FT-instruction outputs to FT-instruction inputs in function table VTable

Make FT-instruction outputs generally (globally) available via signal sources

"2401 - FT-Output buffer 1" to "2416 FT-Output buffer 16" and link them to other
functions (no FT-instructions)
Make output signals of FT-instruction outputs generally (globally) available via
signal sources "2401 - FT-Output buffer 1" to "2416 FT-Output buffer 16" and
output them via a digital output.

Index 3 Index 3
FT-input 1 1344 <- 75 - S6IND
FT-input 2 1345 <= 74 - S5IND & | 2402-
2201 output buffer 2
2202 v
Index 1 Sart CW 068
Index 1 Index 2
FTnput31346 o 77 sainp 21018 2401 -
FT-input2 1345 < 72 - S3IND >1 output buffer 1
FT-input 11344 < 73 - S4IND v
- ’7 R [~ Op. Mode Digital Output 1 530
Iiperde & 76 - MFI1D
FT-input 2 1345
VTable
Function table input buffer Index 2 Index 3 Index 4 Index 5 Index 6 Index 9
FT-input buffer 1362 71 - 72 - 73 - 74 - 75 - 76 -
S2IND S3IND S4IND S5IND S6IND MFI1D
— ] L
\Function table Index 1 Index 2 Index 3
. . 10 - RS-
FT-instruction 1343 2-0R Flip-Flop 1-AND
FT-input 1 1344 > 2004 » 2101 2006
FT-input 2 1345 Ly 2003 L 2009 2005
FT-input 3 1346 —>» 2002 2201
FT-input 4 1347 2202
FT-output 1 1350 2402 2401
FT-output 2 1351
VPlus
Sart CW 068 = 2402 - output buffer 2 <
Op. Mode Digital Output 1 530 = 80 - output buffer 1 <+
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Function table Index 1 Index 2 Index 3 Index 4
FT-instruction 1343 |2 - OR 10 - RS-Flip- |1 - AND 0 - Off (last
Flop table item)
FT-input 1 1344 2004 - Input | 2101 - Al 2006 - Input |7 - Off
Buffer 4 Table Func- Buffer 6
tion 1
FT-input 2 1345 2003 - Input | 2009 - Input | 2005 - Input |7 - Off
Buffer 3 Buffer 9 Buffer 5
FT-input 3 1346 2002 - Input | 7 - Off 2201 - A2 7 - Off
Buffer 2 Table function
1
FT-input 4 1347 7 - Off 7 - Off 2202 - A2 7 - Off
Table function
22
FT-target outputl 0 - Output | 2402 - FT- 2401 - FT- 0 - Output not
1350 not usable | Output buffer | Output buffer |usable globally
globally 2 1
FT-target output 2 0 - Output |0 - Output not | 0 - Output not | 0 - Output not
1351 not usable usable glob- | usable glob- | usable globally
globally ally ally

Y Inverted output of function 1 (in this example of OR function)
9 Inverted output of function 2 (in this example of RS-Flip-Flop)

The outputs of the FT-instructions are available as sources and can be linked to the

inputs of other functions or output via digital outputs.

Example:

— Linking of AND function output with Start Clockwise Function, parameter Start
Clockwise 068 = "2402 — FT Output Buffer 2"
— Linking of RS-Flip-Flop output with digital output 1; Parameter Operation mode
digital output 1 530 = "80 — FT-Output buffer"
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5.3 Example 3: Parameterization of logic diagram

AND
Index 2
Fl-release
& XOR
o—— Index 3
OR
Index 1 — S10UT
=1
S2IND —
O_
S3IND — >1
O_
S4IND
S5IND
VTable
Function table input buffer Index 1 Index 2 Index 3 Index 4 Index 5
FT-input buffer 1362 70 - 71 - 72 - 73 - 74 -
Fl-Release  S2IND S3IND S4IND S5IND
' ]
\Function table Index 1 Index 2 Index 3
'FT-Instruction 1343 2-0R 1- AND 3 - XOR
‘ FT-input 1 1344 > 2002 > 2001 2102
FT-input 2 1345 > 2003 » 2101 2004
FT-input 3 1346 > 2005
FT-input 4 1347
FT-output 1 1350 2401 |
FT-output 1 1351
VPlus v

‘Op. Mode Digital Output 1 530 = 80 - output buffer 1
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6 Output values and error messages

6.1 Actual values of function table

Actual values of input and output buffers

The actual values of the global outputs "2401 - FT-Output buffer 1" to "2416 - FT-
Output buffer 16" are displayed by parameter FT-actual values output buffer 1357.

The actual values of the global inputs "2001 - FT-input buffer 1" to "2016 - FT-input
buffer 16" are displayed by parameter FT-actual values input buffer 1358.

Example
e.g. display: SO 0 P 11

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
"." = logic 0
"I" = logic 1

In example, the following is logic 1:
2405 - FT-Output buffer 5

2407 - FT-Output buffer 7

2409 - FT-Output buffer 9

2410 - FT-Output buffer 10

2411 - FT-Output buffer 11

2412 - FT-Output buffer 12

2414 - FT-Output buffer 14

Actual values of instruction

The actual values of an instruction are displayed by parameter FT-actual values func-
tion 1356. From left to right, the following is displayed:
e state of function table (e.g. started, stopped)
e index number of selected instruction via
FT-Read index 12 (FT-input buffer) 1361
e FT-inputs of selected instruction
e FT-outputs of selected instruction

e index number of last processed instruction
e FT-inputs of last processed instruction
e FT-outputs of last processed instruction

The states of the function table are:

R: Running — function table started

S: Stopped — function table stopped

U: Updating — input and output buffer are being updated
E: Empty — function table is empty

I: Initialization
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Example

R

State
function table

01:

FT-read index
1361

Index instruction selected via -«

[2(FT-input buffer)

1234

FT-inputs
1.

12
FT-outputs

" =logic 0
"I'" = logic 1

Note:

A

A

\ 4

\/

03:

last processed
instruction

1234
FT-inputs

12

FT-outputs

For information on other actual values, refer to the operating instruc-
tions of the frequency inverter.
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6.2 Digital output signals of function table

Parameters OP. Mode Digital Output 1 530 of digital output SIOUTD and Op. Mode
Digital Output 3 532 o f the relay output link the digital outputs to various functions.
The use of the multifunctional output MFO1 as a digital output demands selection of
an Operation mode 550 and linking via parameter Digital operation MFO1 554.

The following output signals of the function table can be assigned to the digital out-
puts. For information on other operation modes, refer to the operating instructions of
the frequency inverter.

0- Off Digital output is switched off

Output signal of table logic function. Signal
source "2401 - FT-Output buffer 1" is the output
signal. This signal source contains the output

80 - FT-Output Buffer 1 value of the FT-function output assigned to signal
source 2401. The assignment is performed via
parameter FT-target output 1 1350 or FT-target
output 2 1351.

Output signal of table logic function. Signal
source "2402 - FT-Output buffer 2" is the output
signal. This signal source contains the output

81 - FT-Output Buffer 2 value of the FT-function output assigned to signal
source 2402. The assignment is performed via
parameter FT-target output 1 1350 or FT-target
output 2 1351.

Output signal of table logic function. Signal
source "2403 - FT-Output buffer 3" is the output
signal. This signal source contains the output

82 - FT-Output Buffer 3 value of the FT-function output assigned to signal
source 2403. The assignment is performed via
parameter FT-target output 1 1350 or FT-target
output 2 1351.

Output signal of table logic function. Signal
source "2404 - FT-Output buffer 4" is the output
signal. This signal source contains the output

83 - FT-Output Buffer 4 value of the FT-function output assigned to signal
source 2404. The assignment is performed via
parameter FT-target output 1 1350 or FT-target
output 2 1351.

100 to 183 Operation modes inverted (LOW active).
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6.3 Logic Signal Sources of function table

Logic signal sources can be assigned to the software functions for further process-
ing. In addition to the signals on the digital control inputs, the following signal
sources of the function table are available. For information on other signal sources,
refer to the operating instructions of the frequency inverter.

2401 - FT-Output Buffer 1

2402 - FT-Output Buffer 2

2403 - FT-Output Buffer 3

2404 - FT-Output Buffer 4

2405 - FT-Output Buffer 5

2406 - FT-Output Buffer 6

2415 - FT-Output Buffer 15

2416 - FT-Output Buffer 16

The instructions of the function table can be linked
to other functions via the output buffer. The val-
ues are updated when the output buffer is written.
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7 Operation as state machine

In the previous chapters, the function table was introduced as a sequence of various
instructions. In addition, a state machine sequence (also referred to as finite state
machine) can be integrated by the specified instruction types. A state machine is
often used for representing sequences schematically and for easier implementation of
solutions.

In order to realize a state machine sequence, the jump functions are of particular
importance. The jump functions are required for changing the state. Inputs 1 and 2
of the jump function are used for checking the condition for the transition. Inputs 3
and 4 set the input buffer and write the output buffer. In the state machine, inputs 3
and 4 are generally set to TRUE at the jump functions for this reason in order to up-
date the changing signals for changing the state.

Example:

A lifting gear with two positions ("up" and "down") is to be controlled by the function
table. The target position is defined via a toggle switch. Each position is equipped
with an initiator which informs the frequency inverter that the target has been
reached. As soon as the position is reached, the frequency inverter is to stop and the
respective LED "top" or "bottom" is to be switched on. As soon as the drive starts
again, the LED is turned off.

Both positions are provided with a door which can be opened manually by the user.
As soon as one of the two doors is open, the warning lamp "top" or "bottom" is
pulsed on and off at an interval of 100 ms. Note that the "door open" signals from
the two doors are connected in series.

Hoist
door
Initiator top
[ |
Upper platform
door
Initiator bottom
[

Lower platform

Representation as state machine step 1

The requirements described above are shown in the following diagram as a state
machine. It must be considered that the state must be initialized first when the ACU
is switched on (or in the case of a reset). In this example, initialization is performed
in order to switch to the correct state. At first, the initiators are evaluated. If one of
the initiators signals that the position has been reached, the corresponding state is
activated. If no initiator signal is present, the lower position is approached.
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Toggle switch

Travel top Position
up bottom
Lower lamp off Lower lamp on
Drive start Drive stopped
(up) Initiator
bottom
Door open
Initiator top Initializing
reached Initiator bottom
Initiator reached
top
Door open No
Initiator
Position Travel
top - 5 down

Upper lamp off
Drive start
(down)

Upper lamp on
Drive stopped

Toggle switch
bottom

Representation as state machine step 2

Now, the events and actions are assigned to the digital signals of the ACU. At first,
the signals are linked to the input and output buffer. An EM-10-03 extension module
is available.

Function ACU Input Output
buffer buffer

toggle switch (top/bottom) S5IND (1/0) 2005

top position initiator S4IND (1/0) 2004

(reached/not reached)

bottom position initiator S2IND (1/0) 2002

(reached/not reached)

door open (open/closed) S3IND (1/0) 2003

bottom position lamp (on/off) S10UTD (1/0) 2401

top position lamp (on/off) S30UTD (1/0) 2402

bottom position door lamp (on/off) MFO1D (1/0) 2403

top position door lamp (on/off) EM-S10UTD (1/0) 2404

start drive (up) Sart Clockwise 068 2410

start drive (down) Sart Anticlockwise 069 2411

With the assignment of the digital ACU signals, the following diagram is obtained:

Travel S5IND=1 Position

up bottom
S10UTD=0 b S10UTD=1
Sart CW Sart CCW

068=1 S2IND=1 069=0

S3IND=1
S4IND=1 Initializing
S2IND=1
S4IND=1
S3IND=1 Keir\‘

Initiator

Position
top

S30UTD=1
Sart CW
068=0

Travel
_ 5 down
S30UTD=0
Sart CCW
069=1

S5IND=0
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Solution:
For assignment of the ACU signals and the input buffer of the function table, the
following parameterization is required:

2002: FT-input buffer 1362, Index 2 : "71 — S2IND"
2003: FT-input buffer 1362, Index 3 : "72 — S3IND"
2004: FT-input buffer 1362, Index 4 : "73 — S4IND"
2005: FT-input buffer 1362, Index 5 : "74 — S5IND"
2006: FT-input buffer 1362, Index 6 : "274 — S5IND inverted" (*)

(*): Parameterization deviating from factory settings.

For assignment of the ACU signals and the output buffer of the function table, the
following parameterization is required:

Op. Mode Digital Output 1 530 2401 - FT-Output buffer 1
Op. Mode Digital Output 3532 2402 - FT-Output buffer 2
Op. Mode EM-S1OUTD 3 533 2404 - FT-Output buffer 4

MFO1: Operation mode 550 1 - Digital output

MFOL1: Digital Operation 554 2403 - FT-Output buffer 3
Sart Clockwise 068 2410 - FT-Output buffer 10
Sart Anticlockwise 069 2411 - FT-Output buffer 11

To enable easy checking of the transition "Top Position“ = "Down", the inverted
signal of signal S5IND in the input buffer is assigned. For easier parameterization, the
names of the states used so far will be replaced by numerical values.

The following diagram is obtained for the signals of the function table:

2005=1

A

2002=1

2004=1 1

2002=1

2004=1

No
Initiator

_—

2006=1
(72005=0")

In the first step, the states and transitions are translated into instructions.

Setting state outputs:

To set a digital output (independent of one or several input signals) a boolean opera-
tion can be used. An OR-operation is used in this application and an input is set to
“TRUE”. By that FT-target output 1 1350 is set to “TRUE” (=1) and FT-target out-
put 2 1351 is set to “FALSE” (=0).

FT-instruction 1343 2-0R

FT-input 11344 6 — TRUE
FT-input 21345 7 — FALSE
FT-input 3 1346 7 — FALSE
FT-input 41347 7 — FALSE

FT-target output 1 1350 2411 FT-Output buffer 11
FT-target output 2 1351 2402 FT-Output buffer 2

For states 3 to 5, instructions can be created in the same way.
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Clock generator (state 3a)

80 — Clock generator
2003 - Input Buffer 3

\ FT-instruction 1343
20 FT-input 1 1344

\@ FT-input 2 1345 7 — FALSE
2403 FT-input 3 1346 7 — FALSE
- FT-input 4 1347 7 — FALSE
FT-parameter 1 1348 100
FT-parameter 2 1349 100

The clock generator of state 5a is created in the same way as 3a.

Transition from state 2 to state 3

4 FT-instruction 1343 100 — Jump function

/ FT-input 1 1344 6 — TRUE

/ FT-input 2 1345 2002 - Input Buffer 2
/ FT-input 3 1346 6 — TRUE
| 2002=1 >  FT-input 41347 6 — TRUE

FT-parameter 1 1348
FT-parameter 2 1349

Index numberyex: state
Index numbergwn state

-
\zsni=t )

Items "Next state" and "Own state" are used as placeholders until the correct num-
bers of the indices can be entered. The transition from state 4 to state 5 can be per-
formed in the same way

Transition from state 3 to state 4
The transition from state 3 to state 4 requires a different method, as two jump
events have to be checked.

FT-instruction 1343
FT-input 1 1344

100 — Jump function
2005 - Input Buffer 5

2005=1 <3>
D

FT-input 2 1345 6 — TRUE
FT-input 3 1346 6 — TRUE
FT-input 4 1347 6 — TRUE
FT-parameter 1 1348 next state

FT-parameter 2 1349

No jump, next step

FT-instruction 1343
FT-input 1 1344
FT-input 2 1345
FT-input 3 1346
FT-input 4 1347

FT-parameter 1 1348
FT-parameter 2 1349

100 — Jump function

6 — TRUE

2003 - Input Buffer 3

6 — TRUE

6 — TRUE

Jump target, clock genera-
tor

Jump evaluation, own state

Items "Next state” and "Jump target, clock generator"”, "Jump evaluation, own state
are used as placeholders until the correct numbers of the indices can be entered.
Item "No jump, next step" is a placeholder for any value. The jump function is active
only if "2005 — Input buffer 2005" = "1" is fulfilled (DI5=0). Otherwise, the next step
will be executed. The transition from state 5 to state 2 can be performed again in the
same way.
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Initialization

Initialization is a jump function with three targets. For this reason, 2 jump functions
are required. The initialization must start with index 1 because the function table
always starts at index 1 after a restart.

1

FT-instruction 1343
FT-input 1 1344
FT-input 2 1345

100 — Jump function
2004 - Input Buffer 4
6 — TRUE

D= FT-input 3 1346 6 — TRUE
- FT-input 4 1347 6 — TRUE
FT-parameter 1 1348 Jump target state 5
FT-parameter 2 1349 No jump, next step
2002=1 FT-instruction 1343 100 — Jump function
FT-input 1 1344 6 — TRUE
FT-input 2 1345 2002 - Input Buffer 2
1 FT-input 3 1346 6 — TRUE
- FT-input 41347 6 — TRUE

Kei n\4

Initiator

FT-parameter 1 1348
FT-parameter 2 1349

Jump target state 3
Jump target state 2

Now, all blocks are defined. These blocks are entered in the table, the placeholders
are replaced by indices. The states are marked in different colors. Non-relevant items

are hidden.

FT-instruction 1343
FT-input 1 1344
FT-input 2 1345

Index 1

100 — Jump function
2004 - Input Buffer 4
6 — TRUE

Index 2

100 — Jump function
6 — TRUE

2002 - Input Buffer 2

FT-input 3 1346 6 — TRUE 6 — TRUE
FT-input 4 1347 6 — TRUE 6 — TRUE
FT-parameter 1 1348 11 5
FT-parameter 2 1349 3
FT-target output 1 1350
FT-target output 2 1351
FT-Commentary 1352 Init 1 Init 2
Index 3 Index 4
FT-instruction 1343 2-0R 100 — Jump function
FT-input 1 1344 6 — TRUE 6 — TRUE
FT-input 2 1345 7 — FALSE 2002 - Input Buffer 2
FT-input 3 1346 7 — FALSE 6 — TRUE
FT-input 4 1347 7 — FALSE 6 — TRUE
FT-parameter 1 1348 5
FT-parameter 2 1349 4
FT-target output 1 1350 |2411 FT-Output buffer 11
FT-target output 2 1351 | 2402 FT-Output buffer 2
FT-commentary 1352 72:2411=1 72 --> 73
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FT-instruction 1343
FT-input 1 1344
FT-input 2 1345
FT-input 3 1346
FT-input 4 1347
FT-parameter 1 1348
FT-parameter 2 1349
FT-target output 1 1350
FT-target output 2 1351
FT-commentary 1352

Index 5
2 -0R
6 — TRUE
7 — FALSE
7 — FALSE
7 — FALSE

2401 FT-Output buffer 1
2411 FT-Output buffer 11
Z3: 2401=1

Index 6

80 — Clock generator
2003 - Input Buffer 3

7 — FALSE

7 — FALSE

7 — FALSE

100

100

2403 FT-Output buffer 3

Z3a: clock

FT-instruction 1343
FT-input 1 1344
FT-input 2 1345

Index 7

100 — Jump function
2005 - Input Buffer 5
6 — TRUE

Index 8

100 — Jump function
6 — TRUE

2003 - Input Buffer 3

FT-input 3 1346 6 — TRUE 6 — TRUE
FT-input 4 1347 6 — TRUE 6 — TRUE
FT-parameter 1 1348 9 6
FT-parameter 2 1349 7
FT-target output 1 1350
FT-target output 2 1351
FT-commentary 1352 73 --> 74 73 -> 74

Index 9 Index 10
FT-instruction 1343 2-0R 100 — Jump function
FT-input 1 1344 6 — TRUE 6 — TRUE
FT-input 2 1345 7 — FALSE 2002 - Input Buffer 2
FT-input 3 1346 7 — FALSE 6 — TRUE
FT-input 4 1347 7 — FALSE 6 — TRUE
FT-parameter 1 1348 11
FT-parameter 2 1349
FT-target output 1 1350 |2410 FT-Output buffer 10
FT-target output 2 1351 | 2401 FT-Output buffer 1
FT-commentary 1352 Z4: 2410=1 74 --> 75

Index 11 Index 12
FT-instruction 1343 2-0R 80 — Clock generator
FT-input 1 1344 6 — TRUE 2003 - Input Buffer 3
FT-input 2 1345 7 — FALSE 7 — FALSE
FT-input 3 1346 7 — FALSE 7 — FALSE
FT-input 4 1347 7 — FALSE 7 — FALSE
FT-parameter 1 1348 100
FT-parameter 2 1349 100

FT-target output 1 1350
FT-target output 2 1351
FT-commentary 1352

2401 FT-Output buffer 1
2411 FT-Output buffer 11
7Z5: 2401=1

2404 FT-Output buffer 4

Z5a: clock

FT-instruction 1343
FT-input 1 1344
FT-input 2 1345
FT-input 3 1346
FT-input 4 1347
FT-parameter 1 1348
FT-parameter 2 1349
FT-target output 1 1350
FT-target output 2 1351
FT-commentary 1352

Index 13

100 — Jump function
2006 - Input Buffer 6
6 — TRUE

6 — TRUE

6 — TRUE

3

Z5--> 72

Index 14

100 — Jump function
6 — TRUE

2003 - Input Buffer 3
6 — TRUE

6 — TRUE

12

13

Z5 -> 72
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8 Parameter List

The parameter list is structured according to the menu branches of the control unit.
The parameters are listed in ascending numerical order. A headline (shaded) can
appear several times, i.e. a subject area may be listed at different places in the table.
For better clarity, the parameters have been marked with pictograms:

The parameter is available in the four data sets.
The parameter value is set by the SETUP routine.
&  This parameter cannot be written when the frequency inverter is in operation.

a _ This parameter can only be written in the setting
%" ET-RunMode 1399 = “0 — Stop”.

Irun, Urun, Prun: rated values of the frequency inverter, (: overload capacity of frequency inverter

Note: In the KP500 control unit, parameter numbers > 999 are represented in
hexadecimal form (999, A0O ... B54 ... C66 ...).

8.1 Actual Value Menu (VAL)

. X01:......01:... .. to
1356 | FT-actual values function - X32-111 11 32:1111 11 6.1
1357 | FT-actual values output buffer - T It Io 6.1
1358 | FT-actual values input buffer - T Itlo 6.1

8.2 Parameter Menu (PARA)

No. Description Unit Setting range | Chapter
1341 | FT-write index (FT-table item) - 1..65 3.1.1
1342 | FT-read index (FT-table item) - 1..65 3.1.1
@ 1343 | FT-instruction - Selection 3.5
9.0 | 1344 | FT-input 1 - Selection 3.6
9. | 1345 |FT-input 2 - Selection 3.6
9. | 1346 | FT-input 3 - Selection 3.6
9.0 | 1347 | FT-input 4 - Selection 3.6
@ 1348 | FT-parameter 1 ms/s/min _tlme or 3.7
- jump target
\‘?L.r 1349 | FT-parameter 2 ms/s/min jume or 3.7
- jump target
9. | 1350 | FT-target output 1 - Selection 3.8.1
9. | 1351 FT-target output 2 - Selection 3.8.1
1352 | FT-commentary - 16 characters 3.4
1399 | FT-RunMode Selection 3.3
1360 | FT-write index 12(FT-input buffer) - 1..33 3.1.2
1361 | FT-read index I12(FT-input buffer) - 1..33 3.1.2
%0 | 1362 FT-input buffer Selection 3.1.2
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9 Annex

9.1 Mask: Functions diagram

FT-input buffer 1362 Index 1 Index2 Index3 Index4 Index5 Index6 Index7 Index8 Index9 Index 10 Index 11 Index 12 Index 13 Index 14 Index 15 Index 16
Source: [2001 2002 2003 2004 2005 _ 2006 2007 _ 2008 2009 2010 _ 2011 2012 2013 2014 2015 2016 |
Factory setting: 70 - 71- 72 - 73- 74 - 75 - 76 - 7- 7- 7- 160 - 161 - 162 - 163 - 7- 7-
: Inverter S2IND S3IND S4IND S5IND  S6IND  MFIID  Off off Off Standby Run Error signal ~ Reference off Aus
release message message reached
Changed setting: ‘ ‘
E11344 AL E11344 AL E11344 AL E11344 AL
FT 1343 FT 1343 FT 1343 FT 1343
E2 1345 Al 1350 E2 1345 AL 1350 E2 1345 Al 1350 E2 1345 Al 1350
E31346 |P11348 A2 E31346 |P11348| np E31346  |P11848] ao £31346 |P11348| np
E41347  [P21349| ap1351 E41347  [P21349 A2 1351 E41347  |P21349 A2 1351 E41347  [P21349 A2 1351
E11344 AL E11344 AL E11344 AL E11344 AL
FT 1343 FT 1343 FT 1343 FT 1343
E2 1345 Al 1350 E2 1345 Al 1350 E2 1345 Al 1350 E2 1345 Al 1350
E31346  |P11348 oh2 E31346  |P11348| ap E31346  |P11348] no E31346  |P11348| a»
E4 1347 P21349| A2 1351 E4 1347 P21349 CAZ 1351 E4 1347 P21349 b A2 1351 E4 1347 P21349 CAZ 1351
_ | o—
E11344 AL E11344 AL E11344 AL E11344 AL
FT 1343 FT 1343 FT 1343 FT 1343
E2 1345 Al 1350 E2 1345 A1 1350 E2 1345 Al 1350 E2 1345 Al 1350
Ez1346 |P11848 A2 E31346  |P11348| ap E31346  |P11848] no E31346  |P11848| ap
E4 1347 P2 1349 A2 1351 E41347  [P21349 A2 1351 E41347  |P21349 A2 1351 E41347  [P21349 5 A2 1351
E11344 AL E11344 AL E11344 AL E11344 AL
FT 1343 FT 1343 FT 1343 FT 1343
E2 1345 Al 1350 E2 1345 Al 1350 E2 1345 Al 1350 E2 1345 Al 1350
E31346 |P11348 oA2 E31346 |P11348| ap Ez1346  |P11848] ao E31346 |P11348| np
E41347  [P21349| ap1351 E41347  [P21349 A2 1351 E41347  |P21349 o A2 1351 E41347  [P21349 A2 1351
E11344 AL E11344 AL E11344 AL E11344 AL
FT 1343 FT 1343 FT 1343 FT 1343
E2 1345 Al 1350 E2 1345 Al 1350 E2 1345 Al 1350 E2 1345 Al 1350
E31346 |P11348 012 E31346  |P11348| a» E31346  |P11348] no E31346  |P11348| a»
E4 1347 P21349| a2 1351 E4 1347 P21349 OAZ 1351 E4 1347 P21349 OAZ 1351 E4 1347 P21349 OAZ 1351
E41347 | pAz1351
E11344 AL E11344 AL E11344 AL E11344 AL
FT 1343 FT 1343 FT 1343 FT 1343
E2 1345 Al 1350 E2 1345 Al 1350 E2 1345 Al 1350 E2 1345 A1 1350
Ez1346 |P11848 A2 Es1346  |P11348| ap E31346  |P11848] ao Es1346  |P11848| np
E4 1347 P2 1349 A21351 E41347  [P21349 o A2 1351 E41347  |P21349 A2 1351 E41347  [P21349 A2 1351
FT-output buffer Index1 Index2 Index3 Index4 Index5 Index6 Index7 Index8 Index9 Index10 Index11 Index12 Index13 Index14 Index15 Index 16
Source: [2a01 2402 2403 2404 2405 2406 2407 2408 2409 2410 2411 2412 2413 2414 2415 2416 ]

Digitaler output:
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9.2 Mask: Functions settings

1 2 3 4 5 6 7 8
FT-instruction 1343
FT-input 1 1344
FT-input 2 1345
FT-input 3 1346
FT-input 4 1347
FT-parameter 1 1348
FT-parameter 2 1349
FT-target output 1 1350
FT-target output 2 1351
FT-commentary 1352
9 10 11 12 13 14 15 16
FT-instruction 1343
FT-input 1 1344
FT-input 2 1345
FT-input 3 1346
FT-input 4 1347
FT-parameter 1 1348
FT-parameter 2 1349
FT-target output 1 1350
FT-target output 2 1351
FT-commentary 1352
17 18 19 20 21 22 23 24
FT-instruction 1343
FT-input 1 1344
FT-input 2 1345
FT-input 3 1346
FT-input 4 1347
FT-parameter 1 1348
FT-parameter 2 1349
FT-target output 1 1350
FT-target output 2 1351
FT-commentary 1352
25 26 27 28 29 30 31 32
FT-instruction 1343
FT-input 1 1344
FT-input 2 1345
FT-input 3 1346
FT-input 4 1347
FT-parameter 1 1348
FT-parameter 2 1349
FT-target output 1 1350
FT-target output 2 1351
FT-commentary 1352
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Index
A
Actual values ........ccooveeiiiiiiiiie e, 68
B
Boolean operations............ccceiviiiniiiieeennnn. 33
C
Comment field ..o, 17
COMMISSIONING ....ueeeeeeeieeei e 11
D
Digital output signals.............cccoeiviiiienenn. 70
E
Examples
Link of a FT-instruction input to a digital
INPUL. e 26
Link of a FT-instruction input to a signal
SOUICE .eiieieeee e e e e e e 27
Link of FT-instruction input to an FT-
instruction output ..........ccceeevuiiiennneennnn. 29
Link of FT-instruction output to device
fuNCtion ... 30
Linking several FT-instructions ................ 64
Linking two digital outputs...................... 63
Parameterization of logic diagram............ 67
RUN/STOP....ciiiiiiieeiii e 17
Signal source for digital output................ 32
F
FT-INPUES ... 25
FT-Instruction
AND 0peration ........cccoeeeveeeneeiieiieeieeeannns 34
Clock generator, Master..............cceceuveen. 59
Clock generator, SUpPerior ............ccceeeeen.. 58
Delay (non-retriggerable), Master............ 50
Delay (non-retriggerable), Superior ......... 49
Delay (retriggerable), Master .................. 48
Delay (retriggerable), Superior ................ 47
D-Flip-Flop, Master..........cooooiieiieiiennnen. 44
D-Flip-Flop, SUPErior .........ccccevveuiiennnn. 43
Digital Multiplexor (Data set number)....... 60
Jump function.......cc.coviiiiii 62
Monoflop (non-retriggerable), Master....... 56
Monoflop (non-retriggerable), Superior .... 54
Monoflop (retriggerable), Master ............. 52
Monoflop (retriggerable), Superior........... 51
OR operation .......ccccuveeeeeeieiieei e 35
RS-Flip-Flop, Master ........cccccoeeevveiiieennnen. 39
RS-Flip-Flop, SUperior..........cccccoiveuieennnen. 38
Switch Data Set .......cooevevvieiiiiiiiieiieeenn, 61
Toggle-Flip-Flop, Master ............cccoceeeeennes 42
Toggle-Flip-Flop, Superior............c.......... 41
XOR 1 0peration .........cceeeeeueeeunneennneennnn. 36
XOR 1||3 operation..........ccceevuveenvvenennnnns 37
FT-Parameter..........coooiiiiiiiiiiiiee, 23
Clock generator ..........ccceveeueeennneennneennnn. 23
Delay ....oeeviiiiieei e 23
Jump function.......cc.ooveiiiii 23
MONOFIOP ..., 23
Overview table...........ccoooiviiiiiiiiinnn, 24
FT-target output .........c..cooeiiiiiiiiiieee, 29
FT-target outputS ..........ccoovviiiiiiiiiiiiiieees 25

Function table Run/Stop.......c...cccoveieiiennnnn. 16

Functions OVErvieW..........c.ccevveeevneeennnnns 18, 19

G

Global SOUICES ...ccuvvvnieeieieeieeeeee e, 29

|

Input buffer ... 10

Inputs of the instructions ............cc...c. 22

J

Jump target ..o 23

L

Linking
FT-input buffer and FT-inputs ................. 26
FT-Output Buffer.........ccoccoveeiiiiniiiiennen, 29
Inputs and outputs of FT-instructions ...... 25
Instructions to one another (FT-Input)..... 28
Output buffer and device function ........... 31
Output Buffer and digital output.............. 32

Logic SigNal........cccuuvviiiiiiiiciiee e 71

M

MaSTET .. 18

O

Output buffer.........ooi, 10

Output values ........ccoovieiiiiiiiiieeieeees 68

P

Parameter
FT-commentary 1352 ..........ccooevieeniiennnen. 17
FT-input 1344 ... 1347 ..ccoviiiiieiieiiee, 22
FT-input buffer 1362 ..........cccoceveenieennnen. 26
FT-instruction 1343 ........ccoiiiiiiiiiiiennen, 19
FT-parameter 1 348, 1349 ............ceen... 23
FT-read index (FT-table item) 1342 ......... 11
FT-read index 12(FT-input buffer) 1361.... 13
FT-RunMode 1399.......cccovviviiiiiiieeiieenne, 16
FT-target output 1 1350, 1351 ................ 25
FT-write index (FT-table item) 1341......... 11
FT-write index 12(FT-input buffer) 1360... 13

Parameter liSt .........cooviiiiiiiiiiieeeeann, 78

R

Read index
FT-INStructionS........ocvvveviiiiieiiiieceeee, 11
Input buffer.......coooiiiii 13

RUN/STOP e 16

S

Safety iNStructionsS..........cooeviveiiiiiineiieeeeenns 4

State machine.........cooooivviiiiiiiiiee, 72

U o 1=T T 18

Switching time .......ooooiiiii e, 45

System description ..........coooiieiiiiiiiiiins 7

T

Timer functions .........coooiiiiiiiiien, 51

Transport and Storage ..........cceveeevnneeenneeennn. 5

\Y

VTable.....oooiii e, 14

W

Write index
FT-INStructions........ccoovveviviiiiieiieceiee, 11
Input buffer.........oo 13
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