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About this document

Document description

1 About this document

/A WARNING!

Read this documentation carefully before starting any work.
» Please observe the safety instructions!

1.1 Document description

This documentation is valid up to firmware version:

Firmware version Software data version Date
06.02.00.00 V0006 2020-09-14
1.2 Further documents

For certain tasks, information is available in additional documents.

Document

Contents/topics

Configuration document

Basic information on configuring and ordering the product

Mounting and switch-on instructions

Basic information on mounting and initial switch-on of the product
* Is supplied with each component.

More information

For certain tasks, information is available in other media.

Medium Contents/topics

Engineering Tools For commissioning

AKB articles Additional technical information for users in the Application Knowledge Base
CAD data Download in different formats from the EASY Product Finder

EPLAN macros

Project planning, documentation and management of projects for EPLAN P8.

Device descriptions

Standardized files for network configuration

Information and tools with regard to the Lenze products can be found on the

Internet:

www.Lenze.com = Downloads
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About this document

Notations and conventions

1.3 Notations and conventions

Conventions are used in this document to distinguish between different types of information.

Numeric notation

Decimal separator Point Generally shown as a decimal point.
Example: 1 234.56
Warnings
UL Warnings uL Are used in English and French.
UR warnings UR
Text

Software
Example: "Engineer", "EASY Starter"

Engineering Tools

Icons
Page reference [ Reference to another page with additional information.
Example: (1 16 = see page 16
Documentation reference ® Reference to other documentation with additional information.

Example: @) EDKxxx = see documentation EDKxxx

Layout of the safety instructions

A DANGER!

Indicates an extremely hazardous situation. Failure to comply with this instruction will result
in severe irreparable injury and even death.

/A WARNING!

Indicates an extremely hazardous situation. Failure to comply with this instruction may result
in severe irreparable injury and even death.

/A CAUTION!

Indicates a hazardous situation. Failure to comply with this instruction may result in slight to
medium injury.

NOTICE

Indicates a material hazard. Failure to comply with this instruction may result in material
damage.




Safety instructions

Basic safety instructions

2 Safety instructions

Disregarding the following basic safety measures and safety information may lead to severe
personal injury and damage to property!

Observe all specifications of the corresponding documentation supplied. This is the
precondition for safe and trouble-free operation and for obtaining the product features
specified.

Please observe the specific safety information in the other sections!

2.1 Basic safety instructions

A DANGER!

Dangerous electrical voltage

Possible consequences: Death or severe injuries from electric shock
» Any work on the device must only be carried out in a deenergized state.
» After switching off the mains voltage, observe the signs on the product.

Product

¢ The product must only be used as directed.

¢ Never commission the product in the event of visible damage.

¢ The product must never be technically modified.

¢ Never commission the product before assembly has been completed.
¢ The product must never be operated without required covers.

» Connect/disconnect all pluggable terminals only in de-energized condition.
¢ Only remove the product from the installation in the de-energized state.

Personnel

Only qualified and skilled personnel are allowed to work with the product. IEC 60364 and/or

CENELEC HD 384 define the qualifications of these persons as follows:

¢ They are familiar with the installation, mounting, commissioning, and operation of the
product.

¢ They possess the appropriate qualifications for their tasks.

¢ They are familiar with all regulations for the prevention of accidents, directives, and laws
applicable at the location and are able to apply them.

Process engineering

The procedural notes and circuit details described are only proposals. It is up to the user to
check whether they can be adapted to the particular applications. Lenze does not take any
responsibility for the suitability of the procedures and circuit proposals described.

Device protection
* The maximum test voltage for insulation tests between a control potential of 24 V and PE
must not exceed 110 V DC (EN 61800-5-1).

15



Safety instructions
Application as directed

2.2 Application as directed

16

The product serves to control three-phase AC motors and servo motors.

The product must only be actuated with motors that are suitable for the operation with
inverters.

The product is not a household appliance, but is only designed as a component for
commercial or professional use in terms of EN 61000-3-2.

Depending on the degree of protection, the product can be mounted inside and outside
control cabinets.

The product must only be actuated under the operating conditions and power limits
specified in this documentation.

The product meets the protection requirements of 2014/35/EU: Low-Voltage Directive.
The product is not a machine in terms of 2006/42/EU: Machinery Directive.
Commissioning or starting the operation as directed of a machine with the product is not
permitted until it has been ensured that the machine meets the regulations of the EC
Directive 2006/42/EU: Machinery Directive; observe EN 60204-1.

Commissioning or starting operation as directed is only permissible if the EMC Directive
2014/30/EU is complied with.

In residential areas, the product may cause EMC interferences. The operator is responsible
for taking interference suppression measures.




Safety instructions

Residual hazards

2.3 Residual hazards

Even if notes given are taken into consideration and protective measures are implemented,
the occurrence of residual risks cannot be fully prevented.

The user must take the residual hazards mentioned into consideration in the risk assessment
for his/her machine/system.

If the above is disregarded, this can lead to severe injuries to persons and damage to
property!

A DANGER!

Danger to life due to electrical voltage!

The product's power connections can still be carrying voltage when the mains supply has been
switched off.

Possible consequences: Death, severe injury, or burns

» Do not touch the power connections immediately.

» Take note of the corresponding warning plates on the product.

» Check power terminals for isolation from supply.

Product
Observe the warning labels on the product!

Dangerous electrical voltage:

Before working on the product, make sure there is no voltage applied to the power terminals!

After mains disconnection, the power terminals will still carry the hazardous electrical voltage for the time given next to the
symbol!

Electrostatic sensitive devices:
Before working on the product, the staff must ensure to be free of electrostatic charge!

EN 61800-5-1 / EN 60204-1

Hot surface:
Use personal protective equipment or wait until the device has cooled down!

A
ALad
High leakage current:
Carry out fixed installation and PE connection in compliance with:
Degree of protection - protection of persons and device protection
¢ Information applies to the mounted and ready-for-use state.

Motor protection

With some settings of the inverter, the connected motor can be overheated.
* E.g.bylonger operation of self-ventilated motors at low speed.

* E.g.bylonger operation of DC-injection braking.

Protection of the machine/system

Drives can reach dangerous overspeeds.

¢ E. g. by setting high output frequencies in connection with motors and machines not
suitable for this purpose.

¢ The inverters do not provide protection against such operating conditions. For this
purpose, use additional components.

Switch contactors in the motor cable only if the controller is inhibited.

* Switching while the inverter is enabled is only permissible if no monitoring functions are
activated.
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Safety instructions

Residual hazards

Motor

If there is a short circuit of two power transistors, a residual movement of up to 180°/number
of pole pairs can occur at the motor! (e. g. 4-pole motor: residual movement max. 180°/2 =
90°).
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Product information
Identification of the products

3 Product information

3.1 Identification of the products

In tables, the first 9 digits of the corresponding product code are used to identify the
products:

Product code

1|5|/1|A|P| ooo |o|jo|o|o|o|o|o| ooo
Product type Inverter |
Product family i500 5
Product i510 1
Product generation Generation 1 A
Mounting type Wall mounting P
Rated power [kW] 0.25 kW 0.5 HP 137
(Examples) 0.55 kW 1.0HP 155
2.2 kw 3.0HP 222
Mains voltage and connection | 1/N/PE AC 120 V A
type 1/N/PE AC 230/240 V
3/PE AC 230/240V
1/N/PE AC 230/240 V b
3/PE AC 230/240V
3/PE AC 400 V .
3/PE AC 480V
Product variant Standard 0
Integrated functional safety | Without safety function 0
Degree of protection NEMA 1 (IP20), uncoated 0
Interference suppression Without 0
Application Default parameter setting: Region EU (50-Hz networks) 0
Default parameter setting: Region US (60-Hz networks) 1
Product extension Standard 1/0 ... 0
Keypad-module with Standard 1/0 ... K
WLAN module with Standard 1/0 ... W
... without network 00S
... with CANopen 02S
... with Modbus RTU 03s
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Commissioning

Important notes

4 Commissioning

The purpose of commissioning is to adapt the inverter as part of a machine with a variable-
speed drive system to its drive task.

4.1 Important notes

A DANGER!

Incorrect wiring can cause unexpected states during the commissioning phase.
Possible consequences: death, severe injuries or damage to property

Ensure the following before switching on the mains voltage:

» Wiring must be complete and correct.

» Wiring must be free of short circuits and earth faults.

» The motor circuit configuration (star/delta) must be adapted to the inverter output voltage.
» The motor must be connected in-phase (direction of rotation).

» The "emergency off" function of the overall system must operate correctly.

A DANGER!

Incorrect settings during commissioning may cause unexpected and dangerous motor and
system movements.

Possible consequences: death, severe injuries or damage to property

» Clear hazardous area.

» Observe safety instructions and safety clearances.




Commissioning

Initial switch-on and functional test

4.2 Initial switch-on and functional test

Drive behaviour by default

By default, the V/f characteristic control with a linear characteristic is preset as motor control
for asynchronous motors. The V/f characteristic control is a motor control for conventional
frequency inverter applications. It is based on a simple and robust control mode for the
operation of asynchronous motors with a linear or square-law load torque characteristic (e.g.
fan). Because of the minimal parameterisation effort, such applications can be commissioned
easily and quickly.

The default settings of the parameters ensure that the inverter is ready for operation
immediately and the motor works adequately without further parameterisation if an

inverter and an asynchronous motor* Hz asynchronous machine with matching
performances are assigned to each other.

* Depending on the device/mains frequency either 50-Hz asynchronous motor or 60-Hz
asynchronous motor.

Functional test

Target: the motor connected to the inverter should rotate as quickly as possible.

Requirements:
¢ The connected motor matches the inverter in terms of power.
« The parameter settings correspond to the state upon delivery.

1. Preparation
1. Wire the power connections. See the mounting and switch-on instruction for more

details.
2. Wire digital inputs X3/DI1 (start/stop), X3/DI3 (reversal) and X3/Dl4 (frequency preset
20 Hz).
3. Do not connect terminal X3/Al1 (analog setpoint selection) or connect it to GND.
? 90
pru) @ s ‘
=) s oJ
2| Mk
z:rpt/w O] 20Hz]

2. Switch on mains and check readiness for operation
1. Switch on mains voltage.
2. Observe LED status displays "RDY" and "ERR" on the front of the inverter:
a) If the blue "RDY" LED is blinking and the red "ERR" LED does not light up, the inverter
is ready for operation. The controller is inhibited.
You can now start the drive.
b) If the red "ERR" LED is lit permanently, a fault is pending.
Eliminate the fault before you carry on with the functional test.
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Commissioning

Initial switch-on and functional test

Carry out functional test
1. Start drive
1. Startinverter: X3/DI1 = HIGH.
2. Activate frequency preset 1 (20 Hz) as speed setpoint: X3/DI4 = HIGH.
The drive rotates with 20 Hz.
3. Optional: Activate reversal
a) X3/DI3 = HIGH.
The drive rotates at 20 Hz in the opposite direction.
b) Deactivate reversal again: X3/DI3 = LOW.
Speed characteristic (example)
2. Stop drive
1. Deactivate frequency preset 1 again: X3/DI4 = LOW.
2. Stop inverter again: X3/DI1 = LOW.
The functional test has been completed.

Related topics
» Function assignment of the inputs and outputs (default setting) 44

» LED status display 439

» Error codes, causes and remedies (0461
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Operating interfaces

Keypad
4.3 Operating interfaces
43.1 Keypad
The keypad is an easy means for the local operation, parameterisation, and diagnostics of the
inverter.
Function of keypad keys in operating mode
Key Actuation Condition Action
Briefly Local keypad control active. Run motor.
Display "LOC"
Remote control active Deactivate keypad triggered stop.
Display "REM" The motor remains at standstill.
Display "KSTOP" Display changes from "KSTOP" to "STOP".
p Briefly No Jog operation Stop motor.
Display "KSTOP"
Briefly Operating mode Change to parameterisation mode.
» Keypad parameterisation mode [ 403
Longer than3s | None (anytime possible) Save parameter settings in the user memory of the memory
module.
= Briefly During operation Scroll through information in the above status line.
v Briefly Manual setpoint selection via keypad Change frequency setpoint.
active.
u Display "MAN"
ﬁ Briefly Operating mode Activate full keypad control
Display "ON?" = Confirm with <=
Control and setpoint selection can now only be carried out via
keypad.
Renewed clicking: Exit full keypad control.
Display "OFF?" = Confirm with ¢=d
» Keypad full control (153
@ Briefly Local keypad control active. Reversal of rotation direction.
Display "LOC" Display "REV?" = Confirm with <=l

» Configure R/F and CTRL keys 1426

Detailed information on the keypad can be found in the Chapter "Using accessories".
» Keypad 2399
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Engineering tool »EASY Starter«

4.3.2

Engineering tool »EASY Starter«

The »EASY Starter« is a PC software that is especially designed for the commissioning and

diagnostics of the inverter.
¢ »EASY Starter« Download

Screenshot:
) 2 Import Controller  Application
\ ’ O O.0
J Settings View Help
File Application Online commands Tool
D+ | Dingnosis | Settings | Parameter st | Trend |
= —
@ Reset @ Logbook IIO In-/ Output |~ PID = Sequencer @ Info 0\1} Monitoring
| DCus vohage [1] v Statusword I =] e
Dece aide o Heatsink temperature: He...  Device utilisation i Device actua..
Frequency setpoint II‘ Hz Safe TorqueCff O —100 120
| 5
VFC output frequency II‘ Hz ‘Waming active 0 i
= —a0
Torque demand value m 2 Nm T
Torque actual value [ 2 Nm Emor code [1J D i) 0 =
Motor voltage 1 VAC Cause of disable I & [m o 1] %
Motor curent | A Cause of quick stop | [
Effective power II‘ kw Cause of stop m [j Motor utiisation (21)
= || Apparent power M KVA L J
- Modes of operation display m
||| Motor corrol mode [T] V£ cortrol {apen loop) 16] 0

f Mo connection [5] Application changed

DC-bus voltage [F 01 Motor current

[F O Motor voltage

[F O Output frequency

[F O Status words: Device. [F [ Error code

] e

\'4 A

VAC Hz
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Operating interfaces
Engineering tool »EASY Starter«

43.2.1 Generate a connection between inverter and »EASY Starter«

For commissioning the inverter with the »EASY Starter«, a communication link with the
inverter is required. This can be established in a wired or wireless manner via WLAN.
Preconditions

¢ A USB module and a USB 2.0 cable (A plug on Micro-B plug) are required for wired
communication.

¢« A WLAN module is required for wireless communication with the inverter. In addition the
PC on which the »EASY Starter« is installed must be wireless-enabled.

25



Commissioning

Operating interfaces
Engineering tool »EASY Starter«

Details
The following instructions describe how to establish a connection via the USB module.

The USB interface must only be used temporarily for the diagnostics and
parameterization of the inverter. It is recommended to always keep the inverter
and the diagnostic device on the same earth potential or separate the
diagnostic device from the mains.

¢ Parameterising without motor operation does not require a mains voltage. If you connect
the inverter directly to the PC without a hub, the USB interface of the PC is sufficient for
the voltage supply.

¢ Instructions for the establishing a connection via the WLAN module can be found in the
chapter "Using accessories: WLAN module". 428

How to establish a communication to the inverter via USB:

Preconditions for commissioning:

¢ The functional test described in the mounting and switch-on instructions has been
completed successfully (without any errors or faults).

¢ The inverter is ready for operation. The mains voltage is switched on.

Accessories required for commissioning:

e The USB module

e The USB 2.0 cable (A-plug on micro B-plug)

e The PC with installed »EASY Starter« software

1. Plug the USB module into the front of the inverter (interface X16).

2.Use a USB cable to connect the inverter to the PC on which »EASY Starter« is installed:
a) Plug the micro B plug of the USB cable into the socket of the USB module.
b) Plug the other end into a free USB type A-socket of the PC.

3. Start »EASY Starter«.
The "Add devices" dialog is shown.

4.Select the "USB - USB with module i5SMADUO000000S" connection:

e Welcome - O X
\:.:/I How would you like to start? () B Open

O] m. Add device

Online | Offline from packages
Please select a communication path:

- usB v — 5B ~
{J

Connection
USB - USB with module iSMADUOD00000S

OPC Diagnostics Server

\{) Mo further adjustments required.

Identify devices automatically

Insert | | Close
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Operating interfaces
SMART Keypad App

5. Click the Insert button.

»EASY Starter« searches for connected devices via the communication path selected. When
the connection has been established successfully, the inverter is displayed in the device list
of »EASY Starter«. The inverter parameters can now be accessed via the tabs of »EASY
Starter«.

433 SMART Keypad App

The Lenze »SMART Keypad App« for Android or iOS allows you to diagnose and parameterize
an inverter. A WLAN module on the inverter is required for communication.

¢ |deal for the parameterization of simple applications such as a conveyor belt.
¢ |deal for the diagnostics of the inverter.

The app can be found in the Google Play Store or in the Apple App Store.

HE)
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Addressing of the parameters

4.4 General information on parameter setting

As a part of a machine with a speed-variable drive system, the inverter must be adapted to its
drive task. The adaptation process of the inverter is carried out by changing parameters.
These parameters can be accessed by means of the keypad or »EASY Starter«. If the inverter is
provided with a network option, access can also be effected by a higher-level controller via the
corresponding network.

Certain device commands or settings which might cause a critical state of the
drive behavior can only be carried out when the device is disabled.

44.1 Addressing of the parameters

Each parameter features a 16-bit index as its address. Under this address, the parameter is
stored in the object directory of the device.

¢ Parameters that belong together functionally are combined in a data set. These
parameters are additionally provided with an 8-bit subindex.

¢ The colon is used as a separator between the index and subindex Example: "0x2540:001"

* There are parameter settings that can be changed, and (diagnostic) parameters that can
only be read.

Parameterisation using the keypad

¢ All parameters which can also be accessed by means of the keypad have a "Display code",
with the first digit of the display code specifying the group in which the parameter can be
found on the keypad.

¢ Inthe documentation, the display code is specified in brackets behind the address.
Example: "0x2915 (P210.00)".
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4.4.2 Structure of the parameter descriptions

¢ The parameter descriptions in this documentation are structured in table form.

* The representation distinguishes parameters with a setting range, text, selection list, and
bit-coded display.

¢ The default setting of parameters with a write access feature is shown in bold.

e The display code as well as the short keypad designation of the parameter, which is limited
to 16 characters, are shown in brackets.

Example: parameters with a setting range
Address Name / setting range / [default setting] Information

Index:Subindex |Parameter designation Explanations and notes with regard to the parameter.
(display code) (abbreviated keypad designation)

Minimum value ... [default setting] ... maximum value
* Optional information with regard to the parameter.

Example: parameters with a selection list

Address Name / setting range / [default setting] Information
Index:Subindex |Parameter designation Explanations and notes with regard to the parameter.
(display code) (abbreviated keypad designation) Note: The corresponding selection number (here 0, 1, or 2) must be set.
e Optional information with regard to the parameter. |Other values are not permissible.
0 | Designation of selection 0 Optionally: explanations and notes with regard to the corresponding
1| Designation of selection 1 selection.
2| Designation of selection 2 The default selection is shown in bold.
Example: parameters with a bit-coded display
Address Name / setting range / [default setting] Information
Index:Subindex |Parameter designation Explanations and notes with regard to the parameter.

(display code) (abbreviated keypad designation)
¢ Optional information with regard to the parameter.

Bit O | Designation of bit 0 Optionally: explanations and notes with regard to the corresponding bit.
Bit 1| Designation of bit 1
Bit 2 | Designation of bit 2

Bit 15| Designation of bit 15

4.4.3 Parameter overview lists

e Keypad parameter list: for the parameterisation using the keypad, contains a list of all
parameters which can also be accessed by means of the keypad. 1407

e Parameter attribute list: contains a list of all inverter parameters. This list in particular
includes some information that is relevant for the reading and writing of parameters via
the network. (1480
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4.4.4 Favorites

In order to gain quick access using »EASY Starter« or the keypad, frequently used parameters
of the inverter can be defined as "Favorites".

* The Favorites tab in »EASY Starter« is used to quickly access the favorites.
¢ Onthe keypad, the "Favorites" can be found in group 0.

444.1 Accessing the "Favorites" with the keypad

1. 1. Use the 1 key in the operating mode to navigate to the
parameterisation mode one level below.

You are now in the group level. All parameters of the
inverter are divided into different groups according to
their function.

Group 0 contains the "Favorites".

Note: By using the 4 key you can navigate one level
upwards again anytime.

2. Use the ¢« key to navigate to one level below.

You are now in the parameter level of the group
selected.

3.Use the 4 and ] navigation keys to select the desired
parameter.

4. Use the I key to navigate to one level below.

REM AUTO SETH

e
I I I
AUTO SET-

You are now in the editing mode.
.Set the desired value using the 4 and ] navigation
keys.
6. Use the « key to accept the changed setting.
The editing mode is exited.
Note: By using the 45 key you can exit the editing mode
without accepting the new setting (abort).

1rm
N NN NN I I I I
REM AUTO SET-

REM AUTO SET-

1
1L
REM AUTO SET-!

AP VAL
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4.4.4.2 Favorites parameter list (default setting)

In the default setting, parameters for resolving typical applications are defined as "Favorites”.

No Display code |Name Default setting Setting range Information
1 P100.00 Inv. outp. freq. x.X Hz - (Read only) 0x2DDD
2 P103.00 Actual current X.X % - (Read only) 0x6078
3 P106.00 Motor voltage x VAC - (Read only) 0x2D89
4 P150.00 Error code - - (Read only) 0x603F
5 P200.00 Control select. Flexible 1/0 [0] Selection list 0x2824
6 P201.01 Freq. setp. src. Analog input 1 [2] Selection list 0x2860:001
7 P203.01 Start method Normal [0] Selection list 0x2838:001
8 P203.03 Stop method Standard ramp [1] Selection list 0x2838:003
9 P208.01 Mains voltage 230 Veff [0] Selection list 0x2540:001
10 P210.00 Min. frequency 0.0 Hz 0.0...599.0 Hz 0x2915
11 P211.00 Max. frequency 50.0 Hz* | 60.0 Hz** 0.0...599.0 Hz 0x2916
12 P220.00 Accelerat.time 1 5.0s 0.0...3600.0 s 0x2917
13 P221.00 Decelerat.time 1 5.0s 0.0...3600.0 s 0x2918
14 P300.00 Motor ctrl mode VFC open loop [6] Selection list 0x2C00
15 P302.00 V/f charac.shape Linear [0] Selection list 0x2B00
16 P303.01 Base voltage 230V 0...5000V 0x2B01:001
17 P303.02 Base frequency 50 Hz* | 60 Hz** 0... 1500 Hz 0x2B01:002
18 P304.00 Limit. rotation Both rot. direct [1] Selection list 0x283A
19 P305.00 Switching freq. 0 1..33 0x2939
20 P306.01 Duty selection Heavy Duty [0] Selection list 0x2D43:001
21 P308.01 Max.load.for 60s 150 % 30...200 % 0x2D4B:001
22 P316.01 Fixed V/f boost 25% 0.0..20.0% 0x2B12:001
23 P323.00 Rated mot.curr. 1.700 A 0.001 ... 500.000 A 0x6075
24 P324.00 Max. current 200.0 % 0.0 ... 3000.0 % 0x6073
25 P400.01 Enable inverter TRUE [1] Trigger list £159 0x2631:001
26 P400.02 Run Digital input 1 [11] Trigger list (159 0x2631:002
27 P400.03 Quick stop Not connected [0] Trigger list (159 0x2631:003
28 P400.04 Reset fault Digital input 2 [12] Trigger list 159 0x2631:004
29 P400.05 DC braking Not connected [0] Trigger list £159 0x2631:005
30 P400.06 Start forward Not connected [0] Trigger list (159 0x2631:006
31 P400.07 Start reverse Not connected [0] Trigger list (159 0x2631:007
32 P400.08 Run forward Not connected [0] Trigger list 159 0x2631:008
33 P400.09 Run reverse Not connected [0] Trigger list (059 0x2631:009
34 P400.13 Reverse rot.dir. Digital input 3 [13] Trigger list (159 0x2631:013
35 P400.18 Setp: Preset b0 Digital input 4 [14] Trigger list 159 0x2631:018
36 P400.19 Setp: Preset bl Digital input 5 [15] Trigger list 159 0x2631:019
37 P400.20 Setp: Preset b2 Not connected [0] Trigger list £a59 0x2631:020
38 P420.01 Relay function Rdy for operat. [51] Selection list 0x2634:001
39 P420.02 DO1 function Release brake [115] Selection list 0x2634:002
40 P430.01 All input range 0...10VvDC [0] Selection list 0x2636:001
41 P430.02 All freq @ min 0.0 Hz -1000.0 ... 1000.0 Hz 0x2636:002
42 P430.03 All freq @ max 50.0 Hz* | 60.0 Hz** -1000.0 ... 1000.0 Hz 0x2636:003
43 P440.01 AO1 outp. range 0...10VDC[1] Selection list 0x2639:001
44 P440.02 AO1 function Outp. frequency [1] Selection list 0x2639:002
45 P440.03 AO1 min. signal 0 -2147483648 ... 2147483647 |0x2639:003
46 P440.04 AO1 max. signal 1000 -2147483648 ... 2147483647 |0x2639:004
47 P450.01 Freq. preset 1 20.0 Hz 0.0...599.0 Hz 0x2911:001
48 P450.02 Freq. preset 2 40.0 Hz 0.0 ... 599.0 Hz 0x2911:002
49 P450.03 Freq. preset 3 50.0 Hz* | 60.0 Hz** 0.0 ... 599.0 Hz 0x2911:003
50 P450.04 Freq. preset 4 0.0 Hz 0.0...599.0 Hz 0x2911:004

* Device for 50-Hz mains  ** Device for 60-Hz mains
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4443 Configuring the "Favorites"
The "Favorites" can be configured by the user.

Details

A maximum number of 50 parameters can be defined as "Favorites".

The easiest way to process the selection of the favorites is via the parameterisation dialog in
the »EASY Starter«:

1. Change to the "Parameter list" tab.

2. Select group O - Favorites.

3. Click the / button.

4. Process favorites:

. Edit favorites ==
Available parameters Selected parameters
K | Parameter list hd eﬂ g
B Address Display code Name =

Group 0- 02000001 P190:001 Device data: Product code e Pos.  Address Nams -
2000:002 P190:002 Device data: Serial number 1 2000:000  Output frequency r
b2000:004 P150:004 Device data: CU firmware version 2 ®&e6078:000 | Cument actual value
2000:005 P190:005 Device data: CL fimware type 3 x2D85:000 Motor voltage =
b2000:006 P150:006 Device data: CU bootloader version 4 (e603F:000 Emor code
2000:007 P190:007 Device data: CL bootloader type 5 2824000 Control selection
2000:008 P150:008 Device data: Object directory version [ 2860:001 Frequency control: Default setpoint source |
2000:010 P190:010 Device data: PL fimware version 7 2838:001 Start/stop configuration: Start method
2000:011 P190:011 Device data: PL fimware type 8 (x2838:003 Start/stop configuration: Stop method
2000:012 P190:012 Device data: PL bootloader version 5 c2540:001 Mains settings: Rated mains voltage
2000:013 P190:013 Device data: PU bootloader type 10 [2915:000 Minimum frequency
2000:014 P190:014 Device data: Module - firmware vers.. " 2916000 Maximum frequency
[2001:000 P151:000 Device name 12 Ce2317:000 | Acceleration time 1
2002:004 P192:004 Device module: CU type code 13 [2918:000 Deceleration time 1
2002:005 P192:005 Device module: PU type code 14 [2C00:000 Motor control mode
2002:006 P192:006 Device module: CU serial number 15 [2B00:000 VA characteristic shape
2002:007 P192:007 Device module: PU serial number 16 2B01:001 VA shape data: Base voltage
e2006:000 P155:000 Ermor history buffer - 17 (c2B01:002 V& shape data: Base frequency -

~

The default favorites can be modified using the keypad or via the network with the following
parameters:

Parameter
Address Name / setting range / [default setting] Information
0x261C:001 Favorites settings: Parameter 1 Definition of the "Favorites" parameters.
(P740.01) (Favorites sett.: Parameter 1) » Format: Oxiiiiss00 (iiii = hexadecimal index, ss = hexadecimal subindex)
0x00000000 ... [0x2DDD0000] ... OxFFFFFFOO ¢ The lowest byte is always 0x00.
0x261C:002 Favorites settings: Parameter 2 * The keypad can be used to select the desired parameter from a list.
(P740.02) (Favorites sett.: Parameter 2)
0x00000000 ... [0x60780000] ... OxFFFFFFOO
0x261C:003 Favorites settings: Parameter 3
(P740.03) (Favorites sett.: Parameter 3)
0x00000000 ... [0x2D890000] ... OXFFFFFFO0
0x261C:004 Favorites settings: Parameter 4
(P740.04) (Favorites sett.: Parameter 4)
0x00000000 ... [0x603F0000] ... OxFFFFFFOO
0x261C:005 Favorites settings: Parameter 5
(P740.05) (Favorites sett.: Parameter 5)
0x00000000 ... [0x28240000] ... OxFFFFFFOO
0x261C:006 Favorites settings: Parameter 6
(P740.06) (Favorites sett.: Parameter 6)
0x00000000 ... [0x28600100] ... OxFFFFFFOO
0x261C:007 Favorites settings: Parameter 7
(P740.07) (Favorites sett.: Parameter 7)
0x00000000 ... [0x28380100] ... OxFFFFFFOO
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Address Name / setting range / [default setting] Information
0x261C:008 Favorites settings: Parameter 8
(P740.08) (Favorites sett.: Parameter 8)

0x00000000 ... [0x28380300] ... OXFFFFFFOO
0x261C:009 Favorites settings: Parameter 9
(P740.09) (Favorites sett.: Parameter 9)

0x00000000 ... [0x25400100] ... OXxFFFFFFOO
0x261C:010 Favorites settings: Parameter 10
(P740.10) (Favorites sett.: Parameter 10)

0x00000000 ... [0x29150000] ... OxFFFFFFOO
0x261C:011 Favorites settings: Parameter 11
(P740.11) (Favorites sett.: Parameter 11)

0x00000000 ... [0x29160000] ... OxFFFFFFOO
0x261C:012 Favorites settings: Parameter 12
(P740.12) (Favorites sett.: Parameter 12)

0x00000000 ... [0x29170000] ... OxFFFFFFOO
0x261C:013 Favorites settings: Parameter 13
(P740.13) (Favorites sett.: Parameter 13)

0x00000000 ... [0x29180000] ... OxFFFFFFOO
0x261C:014 Favorites settings: Parameter 14
(P740.14) (Favorites sett.: Parameter 14)

0x00000000 ... [0x2€000000] ... OXFFFFFFOO
0x261C:015 Favorites settings: Parameter 15
(P740.15) (Favorites sett.: Parameter 15)

0x00000000 ... [0x2B000000] ... OxFFFFFFOO
0x261C:016 Favorites settings: Parameter 16
(P740.16) (Favorites sett.: Parameter 16)

0x00000000 ... [0x2B010100] ... OXFFFFFFOO
0x261C:017 Favorites settings: Parameter 17
(P740.17) (Favorites sett.: Parameter 17)

0x00000000 ... [0x2B010200] ... OxFFFFFFOO
0x261C:018 Favorites settings: Parameter 18
(P740.18) (Favorites sett.: Parameter 18)

0x00000000 ... [0x283A0000] ... OxFFFFFFOO
0x261C:019 Favorites settings: Parameter 19
(P740.19) (Favorites sett.: Parameter 19)

0x00000000 ... [0x29390000] ... OxFFFFFFOO
0x261C:020 Favorites settings: Parameter 20
(P740.20) (Favorites sett.: Parameter 20)

0x00000000 ... [0x2D430100] ... OxFFFFFFOO
0x261C:021 Favorites settings: Parameter 21
(P740.21) (Favorites sett.: Parameter 21)

0x00000000 ... [0x2D4B0100] ... OXFFFFFFOO
0x261C:022 Favorites settings: Parameter 22
(P740.22) (Favorites sett.: Parameter 22)

0x00000000 ... [0x2B120100] ... OxFFFFFFOO
0x261C:023 Favorites settings: Parameter 23
(P740.23) (Favorites sett.: Parameter 23)

0x00000000 ... [0x60750000] ... OxFFFFFFOO
0x261C:024 Favorites settings: Parameter 24
(P740.24) (Favorites sett.: Parameter 24)

0x00000000 ... [0x60730000] ... OxFFFFFFOO
0x261C:025 Favorites settings: Parameter 25
(P740.25) (Favorites sett.: Parameter 25)

0x00000000 ... [0x26310100] ... OXFFFFFFOO
0x261C:026 Favorites settings: Parameter 26
(P740.26) (Favorites sett.: Parameter 26)

0x00000000 ... [0x26310200] ... OxFFFFFFOO
0x261C:027 Favorites settings: Parameter 27
(P740.27) (Favorites sett.: Parameter 27)

0x00000000 ... [0x26310300] ... OXxFFFFFFOO
0x261C:028 Favorites settings: Parameter 28
(P740.28) (Favorites sett.: Parameter 28)

0x00000000 ... [0x26310400] ... OXFFFFFFOO
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Address Name / setting range / [default setting] Information
0x261C:029 Favorites settings: Parameter 29
(P740.29) (Favorites sett.: Parameter 29)

0x00000000 ... [0x26310500] ... OxFFFFFFOO
0x261C:030 Favorites settings: Parameter 30
(P740.30) (Favorites sett.: Parameter 30)

0x00000000 ... [0x26310600] ... OxFFFFFFOO
0x261C:031 Favorites settings: Parameter 31
(P740.31) (Favorites sett.: Parameter 31)

0x00000000 ... [0x26310700] ... OxFFFFFFOO
0x261C:032 Favorites settings: Parameter 32
(P740.32) (Favorites sett.: Parameter 32)

0x00000000 ... [0x26310800] ... OxFFFFFFOO
0x261C:033 Favorites settings: Parameter 33
(P740.33) (Favorites sett.: Parameter 33)

0x00000000 ... [0x26310900] ... OxFFFFFFOO
0x261C:034 Favorites settings: Parameter 34
(P740.34) (Favorites sett.: Parameter 34)

0x00000000 ... [0x26310D00] ... OXFFFFFFOO
0x261C:035 Favorites settings: Parameter 35
(P740.35) (Favorites sett.: Parameter 35)

0x00000000 ... [0x26311200] ... OxFFFFFFOO
0x261C:036 Favorites settings: Parameter 36
(P740.36) (Favorites sett.: Parameter 36)

0x00000000 ... [0x26311300] ... OXFFFFFFOO
0x261C:037 Favorites settings: Parameter 37
(P740.37) (Favorites sett.: Parameter 37)

0x00000000 ... [0x26311400] ... OXFFFFFFOO
0x261C:038 Favorites settings: Parameter 38
(P740.38) (Favorites sett.: Parameter 38)

0x00000000 ... [0x26340100] ... OxFFFFFFOO
0x261C:039 Favorites settings: Parameter 39
(P740.39) (Favorites sett.: Parameter 39)

0x00000000 ... [0x26340200] ... OxFFFFFFOO
0x261C:040 Favorites settings: Parameter 40
(P740.40) (Favorites sett.: Parameter 40)

0x00000000 ... [0x26360100] ... OxFFFFFFOO
0x261C:041 Favorites settings: Parameter 41
(P740.41) (Favorites sett.: Parameter 41)

0x00000000 ... [0x26360200] ... OxFFFFFFOO
0x261C:042 Favorites settings: Parameter 42
(P740.42) (Favorites sett.: Parameter 42)

0x00000000 ... [0x26360300] ... OXFFFFFFOO
0x261C:043 Favorites settings: Parameter 43
(P740.43) (Favorites sett.: Parameter 43)

0x00000000 ... [0x26390100] ... OxFFFFFFOO
0x261C:044 Favorites settings: Parameter 44
(P740.44) (Favorites sett.: Parameter 44)

0x00000000 ... [0x26390200] ... OxFFFFFFOO
0x261C:045 Favorites settings: Parameter 45
(P740.45) (Favorites sett.: Parameter 45)

0x00000000 ... [0x26390300] ... OxFFFFFFOO
0x261C:046 Favorites settings: Parameter 46
(P740.46) (Favorites sett.: Parameter 46)

0x00000000 ... [0x26390400] ... OxFFFFFFOO
0x261C:047 Favorites settings: Parameter 47
(P740.47) (Favorites sett.: Parameter 47)

0x00000000 ... [0x29110100] ... OxFFFFFFOO
0x261C:048 Favorites settings: Parameter 48
(P740.48) (Favorites sett.: Parameter 48)

0x00000000 ... [0x29110200] ... OxFFFFFFOO
0x261C:049 Favorites settings: Parameter 49
(P740.49) (Favorites sett.: Parameter 49)

0x00000000 ... [0x29110300] ... OxFFFFFFOO
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Address Name / setting range / [default setting] Information
0x261C:050 Favorites settings: Parameter 50
(P740.50) (Favorites sett.: Parameter 50)

0x00000000 ... [0x29110400] ... OXFFFFFFOO

4.5 Saving the parameter settings

45.1 Save parameter settings with keypad

If one parameter setting has been changed with the keypad but has not been saved in the
memory module with mains failure protection, the SET display is blinking.

In order to save parameter settings in the user memory of the memory module, press and
hold the enter key for longer than 3 s.

REM AUTO< SET-

e I N e R Y I e I
1Tl LN e I o 2

REM AUTO< SET- REM AUTO SET-

4.5.2 Save parameter settings with »EASY Starter«

If a parameter setting has been changed with the »EASY Starter« but not yet saved in the
memory medium with mains failure protection, the status line of the »EASY Starter« displays
the note "The parameter set was changed".

There are 3 options to save the parameter settings in the user memory of the storage medium
* Click the button in the toolbar of the »EASY Starter« g

e Press the function key F6.

* Execute the device command "Save user data": 0x2022:003 (P700.03) = "On / start [1]".

453 Saving the settings

Parameter

Address Name / setting range / [default setting] Information

0x2829 Automatic storage in the memory module 1 = Activate automatic saving of parameters in the memory module.

(P732.00) (Auto-Save EPM) Saving is undertaken to a parameter stored on the memory module with
0/ Inhibit each write cycle. An excessively high number of write cycles reduces the
1 Enable service life of the memory module.

* With the setting 0, the "Save user data" 0x2022:003 (P700.03) device
command must be explicitly executed, or the enter key must be
pressed and held for longer than 3 s to save the current parameter
settings in the memory module of the inverter with mains failure
protection.

Warning

The "Automatic saving" function must not be used together with cyclical

writing of parameters via PDO.
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5 Basic setting
5.1 Device name
Parameter
Address Name / setting range / [default setting] Information
0x2001 Device name Any device name can be set in this object for the purpose of device
(P191.00) (Device name) identification.
["My Device"]
5.2 Mains voltage
The rated mains voltage set for the inverter has an impact on the operating range of the
inverter.
Parameter
Address Name / setting range / [default setting] Information
0x2540:001 Mains settings: Rated mains voltage Selection of the mains voltage for actuating the inverter.
(P208.01) (Mains settings: Mains voltage)
« Setting can only be changed if the inverter is
disabled.
0230 Veff
1|400 Veff
21480 Veff
3120 Veff
5|480 Veff (600 V devices)
6| 600 Veff
10230 Veff/reduced LU level
0x2540:002 Mains settings: Undervoltage warning threshold Monitoring for undervoltage (LU) in the DC bus: Setting of the warning
(P208.02) (Mains settings: LU warn. thresh.) threshold.
0...[0]*... 1000 V  If the DC voltage in the DC bus falls below the threshold set, the
* Default setting dependent on the model. inverter outputs a warning.
* The warning is reset with a hysteresis of 10 V.
0x2540:003 Mains settings: Undervoltage error threshold Monitoring for undervoltage (LU) in the DC bus: Display of the fixed
(P208.03) (Mains settings: LU error thresh.) threshold.
¢ Readonly: xV * If the DC voltage in the DC bus falls below the threshold displayed, the
error"" response is triggered.
0x2540:004 Mains settings: Undervoltage reset threshold Display of the fixed reset threshold for monitoring DC bus undervoltage.
(P208.04) (Mains settings: LU reset thresh.)
* Readonly: xV
0x2540:005 Mains settings: Overvoltage warning threshold Monitoring for overvoltage (OU) in the DC bus: Setting of the warning
(P208.05) (Mains settings: OU warn. thresh.) threshold.
0...[0]*... 1000 V « If the DC bus voltage exceeds the threshold set, the inverter outputs a
* Default setting dependent on the model. warning.
* The warning is reset with a hysteresis of 10 V.
0x2540:006 Mains settings: Overvoltage error threshold Monitoring for overvoltage (OU) in the DC bus: Display of the fixed
(P208.06) (Mains settings: OU error thresh.) threshold.
e Read only: xV  If the DC-bus voltage exceeds the threshold displayed, the "Fault"
response is triggered.
0x2540:007 Mains settings: Overvoltage reset threshold Display of the fixed reset threshold for monitoring DC bus overvoltage.
(P208.07) (Mains settings: OU reset thresh.)
¢ Readonly: xV
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5.3 Dual rating

The inverter has two different load characteristics: "Light Duty" and "Heavy Duty". The load
characteristic "Light Duty" enables a higher output current with restrictions regarding
overload capacity, ambient temperature and switching frequency. As a result, the motor can
be driven by a less powerful inverter. The selected load characteristic depends on the
application.

NOTICE

Load characteristic "Light Duty"

In order to avoid irreversible damage to the inverter/motor:
» Based on the configuration document, check whether the inverter can be operated with the
load characteristic "Light Duty".

» Comply with all data in the configuration document for this load characteristic and the
corresponding mains voltage range. Among other things, this includes information on the
type of installation and required fuses, cable cross-sections, mains chokes and filters.

» Set the parameters only in accordance with the following specifications .

Details
The following table compares the two load characteristics:

Duty selection0x2D43:001 (P306.01)
"Heavy Duty [0]" "Light Duty [1]"
Characteristics High dynamic requirements Low dynamic requirements

Typical applications Main tool drives, travelling drives, hoist drives, winders, Centrifugal pumps, fans, general horizontal materials
forming drives, and conveyors. handling technology, line drives and centrifugal pumps.
Overload capacity 35/200 %, 60 s/150 % Reduced overload

For details see configuration document For details see configuration document

If the inverter is reset to the default setting, the load characteristic is set to
"Heavy Duty [0]".

Parameter
Address Name / setting range / [default setting] Information
0x2D43:001 Inverter load characteristic: Duty selection Selection of the load characteristic.
(P306.01) (Inv. Io?d char.: Dluty selhectlon) e . Further required settings:
. Z?mt:g;an only be changed if the inverter is « Set the data of the motor used.
Isabled. * Set application-specific parameters such as current limits.
0 | Heavy Duty Load characteristic for high dynamic requirements.
1| Light Duty Load characteristic for low dynamic requirements.
* The device overload monitoring (i*t) is adapted.
/\ CAUTION!
Observe the information in the configuration document for this load
characteristic.
Related topics

» Motor data 45

» Maximum overload current of the inverter 0233

37



Basic setting

Frequency limits

5.4 Frequency limits

The frequency range can be limited by setting a minimum and maximum frequency.

Parameter
Address Name / setting range / [default setting] Information
0x2915 Minimum frequency Lower limit value for all frequency setpoints.
(P210.00) (Min. frequency)

0.0...[0.0] ... 599.0 Hz
0x2916 Maximum frequency Upper limit value for all frequency setpoints.
(P211.00) (Max. frequency)

Device for 50-Hz mains: 0.0 ... [50.0] ... 599.0 Hz

Device for 60-Hz mains: 0.0 ... [60.0] ... 599.0 Hz
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5.5

Start behavior

The start can be optionally made with DC braking or flying restart circuit. Moreover, an
automatic start can be activated after switch-on.

Details
The start method can be selected in 0x2838:001 (P203.01). The following diagram
demonstrates the different start methods:

Input signals 60 Hz
50 Hz o
40 Hz
Frequency setpoint selection 30 Hz
20 Hz
10 Hz
Trigger Function OHz >t
[ Digital input 1[11] ) Enable inverter | | | L,
! t
Digitalinput 2[12] DRun
"t
Output signals 60 Hz
Output frequency 50 Hz
0x2DDD  40H:z _
0x2838:001 = normal [0] 30 Hz @ @ @
20 Hz )
10 Hz A .
\~ »
0 Hz >t
60 Hz
50 Hz
40 Hz - _
0x2838:001 = DC braking [1] 30 Hz 9 9 o
20 Hz o © ©
o o 0 o
10 Hz Q 2 \, 8
0 Hz >
t
60 Hz @ @ @
I S |
0x2838:001 = flying restart circuit [2] AN
\\\
@ @ ot
0x2838:001 = Premagnetisation [3]
0 Hz >
® ® ® t

CNC)

Start method = "Normal [0]": After the start command, the motor is accelerated to the setpoint with the set acceleration time.

Start method = "DC braking [1]": After the start command, the "DC braking" function is active. Only after the hold time set in 0x2B84:002
(P704.02) has elapsed is the motor accelerated to the setpoint with the set acceleration time.
» DC braking 190

For demonstrating the flying restart circuit: At the time of the start command, the motor is not at a standstill (for instance due to loads with
high inertia such as fans or flywheels).

Start method = "Flying restart circuit [2]": After the start command, the flying restart circuit is active. The flying restart circuit serves to
restart a coasting motor on the fly during operation without speed feedback. The synchronicity between inverter and motor is coordinated
so that the transition to the rotating motor is effected without jerk at the time of connection.

» Flying restart circuit 182

Start method = "Pre-magnetisation [3]": normal start and premagnetisation - this setting corresponds to the setting [0] normal, but adds the
premagnetisation of the motor before the motor rotation begins. The premagnetisation property is generally relevant when operating in V/f
motor control modes.

Some asynchronous motors which have a lower stator resistance can experience high amperages when accelerating from a stopped/
deactivated state. The premagnetisation property can reduce the motor current during the acceleration and is able to generate a more even
acceleration curve with this motor. A property of the start method is a slight delay before the motor acceleration begins.
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Automatic start after switching on the mains voltage
The automatic start can be activated in 0x2838:002 (P203.02).
Preconditions for the automatic start:

The flexible 1/0O configuration is selected: 0x2824 (P200.00) = "Flexible I/O configuration
[O]Il

For the start command, a digital input has been configured. (In case of keypad or activated
network control, an automatic start is not possible.)

The following diagram demonstrates the function:

Input signals 60 Hz

Trigger Function

50 Hz
40 Hz

Frequency setpoint selection 30 Hz-|
20 Hz

10 Hz -

0 Hz

Mainsvoltage | [N Y,

Constant TRUE 3] Enabe imverier 3 )
D T © ;

Output signals 60 Hz

0

0

40

Output frequency 50 Hz-|

Ox2DDD  40Hz

x2838:002 = Off [0] 30 Hz
20 Hz

10 Hz

O Hz S =t

60 Hz

50 Hz o

40 Hz

x2838:002 = On [1] 30 Hz- @,
20 Hz

10 Hz

O Hz .

-
-

T
1
I
I
I
1
1
I
I
1
1
I
I
I
1
1
I

=
-

Tt
@ start at power-up = "Off [0]": After switching on the mains voltage, a renewed start command is required to start the motor.
@ Start at power-up = "On [1]": After switching on the mains voltage, the motor starts automatically if a start command is present.
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Parameter

Address Name / setting range / [default setting] Information

0x2838:001 Start/stop configuration: Start method Response after starting command.

(P203.01) (Start/stop confg: Start method)

« Setting can only be changed if the inverter is
disabled.

0| Normal After start command, the standard ramps are active.
e Acceleration time 1 can be set in 0x2917 (P220.00).
» Deceleration time 1 can be set in 0x2918 (P221.00).
DC braking After start command, the "DC braking" function is active for the time set
in 0x2B84:002 (P704.02).
» DC brakingt 190
/\ CAUTION!

Deactivate automatic DC braking, if a holding brake is used.

-

N

Flying restart circuit After the start command, the flying restart circuit is active.
The flying restart function makes it possible to restart a coasting motor
during operation without speed feedback. The course between the
inverter and motor is coordinated so that the transition to the rotating
motor is effected without jerk at the time of connection.

» Flying restart circuittd 182

Pre-magnetisation (from version 05.03) This setting corresponds to the setting [0] Normal, but adds the
premagnetisation of the motor before the rotation/acceleration begins.
The premagnetisation can reduce the motor current during the
acceleration and generate a more even acceleration curve (by avoiding
overcurrent situations).

The premagnetisation function is relevant when operating in V/f motor
control modes. The premagnetisation causes a slight delay before the
motor acceleration begins (typically 50-200 ms, depending on motor
characteristic).

w

0x2838:002 Start/stop configuration: Start at power-up Start behavior after switching on the mains voltage.
(P203.02) (Start/stop confg: Start at powerup)

0| Off No automatic start after switching on mains voltage. In addition to the
inverter enable, a renewed start command is always required to start the
motor.

1/0n Automatic start of the motor after switching on the mains voltage if the
inverter is enabled and a start command exists.

Related topics
» Start, stop and rotating direction commands 149
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5.6 Stop behavior

In the default setting, the motor is brought to a standstill after a stop command with standard
ramp. Alternatively, coasting, ramping down with quick stop ramp or a switch-off positioning
can be selected.

Details
The stop method can be selected in 0x2838:003 (P203.03). The following diagram
demonstrates the different stop methods:

Input signals 60 Hz
50 Hz o

40 Hz

Frequency setpoint selection 30 Hz-|

20 Hz

10 Hz

Trigger Function 0 Hz

Digital input 1 [11] Enable inverter U

[Digitalinput 20121 Jrun I | |

Output signals 60 Hz
Output frequency 50 Hz-|
0x2DDD 40 Hz ——---

0x2838:003 = coasting [0] 30 Hz @)

20 Hz @

10 Hz \ v

0Hz S AN
60 Hz -
50 Hz |
40 Hz
0x2838:003 = standard ramp [1] 30 Hz
20 Hz
10 Hz

0 Hz

60 Hz

50 Hz o

40 Hz

0x2838:003 = quick stop ramp [2] 30 Hz
20 Hz ©)

)
10 Hz s

“t

0 Hz t >

60 Hz

50 Hz |

40 Hz -

0x2838:003 = switch-off positioning [3] 30 Hz-| @ ®
20 Hz @

10 Hz

0 Hz >

=
.-

Stop method = "Coasting [0]": The motor coasts down.
Stop method = "Standard ramp [1]": The motor is brought to standstill with a deceleration time 1 (here: 10 s).
Stop method = "Quick stop ramp [2]": The motor is brought to a standstill with the deceleration time for quick stop (here: 1 s).

®eE6

Stop method = "Switch-off positioning [3]": this method is similar to the stop method "Standard ramp". Depending on the current output
frequency, however, the inverter delays the beginning of the down-ramping so that the number of motor revolutions until a standstill is
reached and thus the stopping position is always relatively constant.

©

If "Enable inverter" is set to FALSE, the inverter is disabled. The motor has no torque and coasts to standstill depending on the mass inertia
of the machine (irrespective of the set stop method).
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Parameter

Address Name / setting range / [default setting] Information

0x2838:003 Start/stop configuration: Stop method Response after stop command.

(P203.03) (Start/stop confg: Stop method)
0| Coasting The motor has no torque (coasts down to standstill).
1|Standard ramp The motor is brought to a standstill with deceleration time 1 (or

deceleration time 2, if activated).

* Deceleration time 1 can be set in 0x2918 (P221.00).
* Deceleration time 2 can be set in 0x291A (P223.00).
» Ramp times 180

N

Quick stop ramp The motor is brought to a standstill with the deceleration time set for
the "Quick stop" function.

¢ Deceleration time for quick stop can be set in 0x291C (P225.00).

» The "quick stop" function can also be activated manually, for instance

via a digital input. » Flexible 1/0 configuration of the start, stop and
rotating direction commands 154

w

Switch-off positioning (from version 05.01) Is similar to the stop method "Standard ramp [1]". Depending on the
current output frequency, however, the inverter delays the beginning of
the down-ramping so that the number of motor revolutions until a
standstill and thus the stopping position is always relatively constant.

» "Switch-off positioning" stop mode [0 141
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5.7 Function assignment of the inputs and outputs (default setting)

By default, the inverter can be controlled via the I/O terminals as follows:

Input signals Mains voltage | | .
60Hz | t
50 Hz
. ) 40 Hz
Frequency setpoint selection o\ } L ]
viaanaloginput1l ,4y,
10 Hz
OHz >t
Fault status | .
Trigger Function i ! t
bigtarinput 113 YOrn 3 | ;
1 } "t
| | ,
Tt
| ,
i i ! t
[Digitinput 4341 D hctivate preset (bit0) Y — | ;
! | i H t
Digitlinput 5 351 H© Activateprese (o) 0N L ;
T T | 1 | t
. ! | Preset1 Presets1...3 |
Output signals 60 Hz 3 ! | .
50 Hz - 4
40 Hz ‘ / ®
30 Hz| /
20 Hz !
0 10 Hz | /] © |
utput frequency oH ] i
z —>
0x2DDD (P100.00) ., | t
-20 Hz
-30 Hz
-40 Hz
-50 Hz -+
Status signals Output -60 Hz -
R
't
Release brake [115] | Braking function is switched off in default setting of 0x2820:001. R
Tt
Parameter ‘ Designation Default setting
Control functions
(@) 0x2631:002 (P400.02) Run Digital input 1 [11]
(@) 0x2631:004 (P400.04) Reset fault Digital input 2 [12]
® 0x2631:013  (P400.13) Reverse rotational direction Digital input 3 [13]
O] 0x2631:018 (P400.18) Activate preset (bit 0) Digital input 4 [14]
® 0x2631:019  (P400.19) Activate preset (bit 1) Digital input 5 [15]
Configuration of digital outputs
® 0x2634:001 (P420.01) Relay Ready for operation [51]
@ 0x2634:002 (P420.02) Digital output 1 Release holding brake [115]
Settings for the frequency setpoint
0x2860:001 (P201.01) Frequency control: Default setpoint source Analog input 1 [2]
©) 0x2911:001 (P450.01) Frequency setpoint presets: Preset 1 20 Hz
0x2911:002 (P450.02) Frequency setpoint presets: Preset 2 40 Hz
an 0x2911:003 (P450.03) Frequency setpoint presets: Preset 3 50 Hz
@ 0x2917 (P220.00) Acceleration time 1 5.0s
® 0x2918 (P221.00) Deceleration time 1 5.0s

All functional possible settings for controlling the inverter are described in the "Start, stop
and rotating direction commands" chapter. 49
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5.8 Motor data

The term "motor data" comprises all parameters only depending on the motor and only
characterising the electrical behaviour of the motor. Motor data are independent of the
application in which the inverter and the motor are used.

Preconditions

The equivalent circuit data ("Settings" tab, path: "Basic setting\motor", parameterisation
dialog "Derived motor properties and equivalent circuit") apply to a motor in star connection.
In case of a motor in delta connection, the delta values must be converted into equivalent star
values.

Possible settings

If a Lenze motor is connected to the inverter, you can select the motor in the engineering tool
from the "motor catalogue".
¢ For details see chapter "Select motor from motor catalog". i 46

Otherwise the motor data must be set manually (for details see chapter "Manual setting of
the motor data“). 47
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5.8.1 Select motor from motor catalog

The following describes how to parameterise your drive system by selecting a Lenze motor
from the motor catalogue. Several processes are started invisibly in the background to load/
calculate the settings for the relevant parameters.

Preconditions
e Access to a Lenze engineering tool (e. g. »EASY Starter«).
e Parameters can be set online or offline (with or without connected motor).

Required steps

1. Open the Lenze engineering tool that provides for the functionality of a “Motor catalog".

2. Click the Select motor... button. In case of the »EASY Starter«, you find the Select motor...
button on the "settings". tab.

3.Select the motor used in the "Select motor" dialog:

L. Select motor @
Filter criteria
Name
Rated power . W
86 value of the motor nameplate
CB6 MName Rated power kW] || Parameter Value
m MCS12D17 Motor circuit configuration  Star connection
1444  MCS512D35 22 Isolation class F
1445 MCS12H14 17 Motor type Servo-5M
1446 MCS12H34 37 Rated cosine phi 079
1447 MCS512L17 25 Rated cument 3A
1448 MC512L39 57 Rated frequency 110 Hz
1445  MCS14D14 17 Rated power 1.2kW
1450  MCS14D30 33 Rated speed 1650 1/min
1451 MCS14H12 3 Rated voltage 33V
1452 MCS14H28 6
|| | 1453 MC514L14 43
1454 MC514L30 8
1455 MCS14P11 45
|| | 1456 MCS14F26 9.1
1457 MCS519F12 48
i 1458  MCS519F29 9.7 i
|| Looeeraccraien -n
[ 0K J Cancel

By entering filter criteria, you can restrict the selection.

Name (e. g. "MCS..."), rated power and C86 value can be found on the motor
nameplate.

4. Press the Please select button to select the thermal sensor.

This is not required for all motors. For older motors, such as MDSKA056-22 (C86=10), a
thermal sensor CANNOT be selected.

Observe the notes on the ? button.

5. Click the OK button to start the optimisation.
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Parameterisation sequence

As soon as the parameterisation has been started, the following steps are initiated by the
engineering tool:

1. The motor rating data and the motor equivalent circuit diagram data are loaded from the
motor catalogue.
2.The motor controller settings and the speed controller settings are automatically calculated
based on the previously loaded data.

Notes:

¢ The data involved in this parameterisation are provided be the motor catalog alone.
Further user data is not required.
¢ The inverter characteristic is not changed by this optimisation.

Parameter

Address Name / setting range / [default setting] Information

0x2€01:010 Motor parameters: Motor name The name (e.g. " 1") can be freely selected by the user.
If the motor in the engineering tool has been selected from the "motor
catalog", the respective motor name is automatically entered here
(example: "MDSKA080-22, 70").

5.8.2 Manual setting of the motor data

Manually set the motor data in accordance with the manufacturer's information / motor data
sheet in the following parameters, provided that a third party motor is connected to the

inverter.
Parameter
Address Name / setting range / [default setting] Information
0x2910:001 Inertia settings: Motor moment of inertia Setting of the moment of inertia of the motor, relating to the motor.
(P335.01) (Moment of inert.: Motor inertia)
0.00 ... [3.70]* ... 20000000.00 kg cm?
* Default setting dependent on the model.
0x2€01:001 Motor parameters: Number of pole pairs Display of the number of pole pairs calculated from the rated speed and
¢ Read only rated frequency.
0x2C01:002 Motor parameters: Stator resistance General motor data.
0.0000 ... [10.1565]* ... 125.0000 Q Carry out settings as specified by manufacturer data/motor data sheet.
* Default setting dependent on the model.
0x2C01:003 Motor parameters: Stator leakage inductance Note!
0.000 ... [23.566]* ... 500.000 mH When you enter the motor nameplate data, take into account the phase
* Default setting dependent on the model. connection implemented for the motor (star or delta connection). Only
enter the data applying to the connection type selected.
0x2C01:004 Motor parameters: Rated speed General motor data.
(P320.04) (Motor parameters: Rated speed) Carry out settings as specified by motor nameplate data.
Device for 50-Hz mains: 50 ... [1450] ... 50000 rpm
Device for 60-Hz mains: 50 ... [1750] ... 50000 rpm Note!
0x2C01:005 Motor parameters: Rated frequency When you enter the motor nameplate data, take into account the phase
(P320.05) (Motor parameters: Rated frequency) connection implemented for the motor (star or delta connection). Only
Device for 50-Hz mains: 1.0 ... [50.0] ... 1000.0 Hz enter the data applying to the connection type selected.
Device for 60-Hz mains: 1.0 ... [60.0] ... 1000.0 Hz
0x2C01:006 Motor parameters: Rated power
(P320.06) (Motor parameters: Rated power)
0.00 ... [0.25]* ... 655.35 kW
* Default setting dependent on the model.
0x2€01:007 Motor parameters: Rated voltage
(P320.07) (Motor parameters: Rated voltage)
0...[230]* ... 65535 V
* Default setting dependent on the model.
0x2C01:008 Motor parameters: Cosine phi
(P320.08) (Motor parameters: Cosine phi)
0.00 ... [0.80] ... 1.00
0x2C02:003 Motor parameter (ASM): Magnetising current Equivalent circuit data required for the motor model of the
(P351.03) (ASM motor par.: Magn. current) asynchronous machine.

0.00 ... [0.96]* ... 500.00 A
* Default setting dependent on the model.
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Address Name / setting range / [default setting] Information
0x2C03:001 Motor parameter (PSM): Back EMF constant Voltage induced by the motor (rotor voltage / 1000 rpm).
(P352.01) (PSM motor par.: BEMF constant) For permanently excited synchronous motors, the e.m.f. constant
0.0... [41.8] ... 100000.0 V/1000rpm describes the r.m.s. value of the line-to-line voltage (phase voltage)
e From version 02.00 induced in idle state by the motor (reference: 1000 rpm, 20 °C).
Measured: Line to Line (L- L)
0x6075 Rated motor current The rated motor current that needs to be set here serves as a reference
(P323.00) (Rated mot.curr.) value for different parameters that involve a setting for/display of a
0.001 ... [1.700]* ... 500.000 A current value in percent.
* .
Defaylt setting Ide;)en;';ient o;;hﬁ mpdel. ' Example:
. Sfethng can only be changed if the inverter is . Rated motor current = 1.7 A
disabled. « Max. current 0x6073 (P324.00) = 200 %
Rated motor current =3.4 A
0x6076 Rated motor torque The rated motor torque to be set here serves as a reference value for
(P325.00) (Rated mot torque) different parameters with a setting/display of a torque value in percent.
*
2.00: ...l [1.659] d 429;1967.295th o Example:
Dse af‘ t settmgl ek:)enhent 0(;1_; E m.o el . * Rated motor torque = 1.65 Nm
) fethng can only be changed if the inverter is * Max. torque 0x6072 (P326.00) = 250 % Rated motor torque =
disabled. 4.125 Nm
0x6080 Max. motor speed Limitation of the max. motor speed. Depending on the parameter setting
(P322.00) (Max. motor speed) of 0x2D44:001 (P350.01) (Overspeed monitoring: threshold), the speed
0...[6075] ... 480000 rpm limitation (0x6080 / Max. motor speed) may become active before speed
monitoring.
5.9 Motor control mode
The inverter supports different modes for closed-loop/open-loop motor control.
Parameter
Address Name / setting range / [default setting] Information
0x2C00 Motor control mode Selection of the motor control type.
(P300.00) (Motor ctrl mode)

« Setting can only be changed if the inverter is
disabled.

3 |Sensorless control (SL PSM)  (from This control type is used for the sensorless control of a synchronous
version 02.00) motor.
» Sensorless control for synchronous motor (SL-PSM) 1 162
4 | Sensorless vector control (SLVC) This control type is used for sensorless vector control of an
asynchronous motor.
» Sensorless vector control (SLVC) 2 165
6| V/f characteristic control (VFC open loop) This control mode is used for the speed control of an asynchronous
motor via a V/f characteristic and is the simplest control mode.
» V/f characteristic control for asynchronous motor (VFC open loop)
167
8| Sensorless control for synchronous motors | This control type is used for the sensorless control of a synchronous

(SLSM-PSM)  (from version 05.05)

motor.

Compared to the sensorless "SL-PSM" control, the "SLSM-PSM" control

offers the following advantages:

* Lower power consumption and more torque through HF injection in
the lower speed range

» Easier commissioning due to support for automatic identification of
the motor

» Sensorless control for synchronous motor (SLSM-PSM) 11185

The detailed description of each motor control type can be found in the chapter "Configuring
the motor control”, 160
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6 Start, stop and rotating direction commands

6.1 Control selection

The selected "control source" serves to provide the inverter with its start, stop, and reversal
commands.

Possible control sources:

» Digital inputs

¢ Keypad

¢ Network

The following signal flow shows the internal control logics:

Flexible 1/0 configuration 0x282B:001 Motor control

Active control source Start/Stop

0x2631:012 | Activate keypad control 0: Flexible 1/0 configuration

0x2631:037 | Activate network control 1: Network
2: Keypad
- o 0x2824 8: Full Keypad control Start method
0x2631:006 IS EIaRioIaVE (e o . = ; 0x2838:001
0x2631:007 (et ot 7 2
1 —.
0x2631:008 K RIS L [ Stop method
0x2631:009 i} everse Cc;ntrol selection 0x2838:003
0: Flexible 1/O configuration ;
Network 1: Keypad
Run forward (CW) Full Keypad Control
Run reverse (CCW)
Keypad X Stop ("KSTOP")
W Run H
Y stop

Connection list TL'
ol

0x2631:002  start |

NOTICE

Stop commands are always active from any connected source, regardless of which control
source is selected!

If, for example, the network control is activated and a keypad is plugged in for diagnostic
purposes, the motor is also stopped when the [B¥ keypad key is pressed.

» Exception: A stop command has no effect in jog operation.
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In order to control the inverter from the network, the network share 0x2631:037 (P400.37)

must be configured.

In case of an activated network control, the following functions are still active:

0x2631:001 (P400.01): Enable inverter
0x2631:002 (P400.02): Run

0x2631:003 (P400.03): Activate quick stop
0x2631:004 (P400.04): Reset error

0x2631:005 (P400.05): DC braking

0x2631:010 (P400.10): Jog forward (CW)
0x2631:011 (P400.11): Jog reverse (CCW)*
0x2631:012 (P400.12): Activate keypad control*
0x2631:037 (P400.37): Activate network control*
0x2631:043 (P400.43): Activate fault 1
0x2631:044 (P400.44): Activate fault 2
0x2631:054 (P400.54): Reset position counter

(*Not active in case of network operation in CiA402 mode ).

In case of an activated network control, the following functions are also still active if they are

not configured in the NetWordIN1 bit functionality:

0x2631:048 (P400.48): Activate PID influence ramp
0x2631:041 (P400.41): Select parameter set (bit 0)
0x2631:042 (P400.42): Select parameter set (bit 1)

All other functions configurable via 0x2631:xx (P400.xx) are
control.

Details
The default setting "Flexible I/O configuration [0]" in 0x2

deactivated in case of network

824 (P200.00) enables a flexible

control of the inverter via digital inputs, network and keypad. The control of the inverter
via the digital inputs is preconfigured. For details see the subchapter "Flexible I/0

configuration". 51

network". £1258

For details of the network control of the inverter, see the chapter "Control the inverter via

If the keypad is to be used as the control source for the application, set "Keypad [1]" in

0x2824 (P200.00). For details, see subchapter "Keypad control". i 52

The control source that is currently active is displayed in

0x282B:001 (P125.01).

Parameter
Address Name / setting range / [default setting] Information
0x2824 Control selection Selection of the type of inverter control.
(P200.00) (Control select.)
0| Flexible 1/0 configuration This selection enables a flexible assignment of the start, stop, and
rotating direction commands with digital signal sources.
< Digital signal sources can be digital inputs, network and keypad.
« The I/O configuration is made via the parameters 0x2631:xx (P400.xx).
1| Keypad This selection enables the motor to be started exclusively via the start

key of the keypad. Other signal sources for starting the motor are
ignored.

“ Start motor B Stop motor

Note!
e The functions "Enable inverter" 0x2631:001 (P400.01) and "Run"
0x2631:002 (P400.02) must be set to TRUE to start the motor.

* If jog operation is active, the motor cannot be stopped via the p
keypad key.
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6.1.1 Flexible 1/0 configuration

Use parameters 0x2631:xx (P400.xx) to individually adapt the inverter control to the
respective application. This is basically effected by assigning digital control sources ("triggers")
to functions of the inverter.

NOTICE

A digital signal source can be assigned to several functions.

Possible consequence: unforeseeable behaviour of the drive in case of incorrect assignment
» Carry out assignment of a digital signal source to several functions with greater care.

Details

» The flexible /O configuration is active if the selection "Flexible I/O configuration [0]"
(default) is set in 0x2824 (P200.00).

¢ Each subcode of 0x2631 (P400) is permanently assigned to a specific function. Functions
are for example "Enable inverter", "Activate quick stop" or "Start forward (CW)".

¢ For a function, exactly one (digital) trigger can be set:

Trigger Function

Digtal input

e Possible triggers to be selected are for example the digital input and internal status signals
of the inverter.

e Alist of all available triggers can be found in the "Trigger list". 159

e The corresponding function is executed if the trigger condition is fulfilled.

Example: changing the function assignment of a digital input

Task for this example:

1. The preset assignment of the digital input 3 for the function "Reverse rotational direction"
is to be cancelled.
2. Instead, the digital input 3 is to be assigned to the "Activate DC braking" function.

For this purpose, the following two settings are required:

Function Trigger Function

Default: 0x2631:013 = TGN EIEE)

New: 1. 0x2631:013 = A a i)
2. 0x2631:005 = FUbllafie|Nlaoiae i) Activate DC braking

Related topics
» Flexible /0 configuration of the start, stop and rotating direction commands 54
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6.1.2 Keypad control

The "Keypad" control selection enables the motor to be started exclusively via the start key of
the keypad. Other signal sources for starting the motor are ignored.

Details

If the keypad is to be used as the sole control source for the application, set 0x2824 (P200.00)
to "Keypad [1]".

If the local keypad control is active, "LOC" is displayed in the lower status row of the keypad.
The keys on the keypad then have the following function:

Function of keypad keys in operating mode

Key Actuation Condition Action
“ Briefly Local keypad control active. Run motor.
Display "LOC"
Briefly No Jog operation Stop motor.
Display "KSTOP"
Briefly Operating mode Change to parameterization mode.
» Keypad parameterisation mode [ 403
Longerthan 3's None (anytime possible) Save parameter settings in the user memory of the memory
module.
E Briefly During operation Scroll through information in the above status line.
ﬁ Briefly Operating mode Activate full keypad control.

Display "ON?" = Confirm with ¢=d
Control and setpoint selection can now only be carried out via

keypad.
Renewed clicking: Exit full keypad control.

Display "OFF?" = Confirm with 4=

» Keypad full control 153

Briefly Local keypad control active. Reversal of rotation direction.
Display "LOC" Display "REV?" = Confirm with <=
» Configure R/F and CTRL keys 1426

P

* In case of keypad control, the following functions continue to be active:

e 0x2631:001 (P400.01): Enable inverter

e 0x2631:003 (P400.03): Activate quick stop

e 0x2631:004 (P400.04): Reset fault

¢ 0x2631:005 (P400.05): Activate DC braking

e 0x2631:010 (P400.10): Jog foward (CW)

e 0x2631:011 (P400.11): Jog reverse (CCW)

¢ All other functions of 0x2631:012 (P400.12) - 0x2631:055 (P400.55)

Related topics
» Keypad 2399
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6.1.3 Keypad full control

The "Keypad Full Control" control mode can be activated with the keypad key “CTRL". Both the
control and the setpoint selection are then made via the keypad. This special control mode
can be, for instance, used during the commissioning phase if external control and setpoint
sources are not ready to use yet.

/A CAUTION!

If the "Keypad Full Control" control mode is active, the "Run" 0x2631:002 (P400.02) function is
internally set to TRUE.

In this case, the motor cannot be stopped via this function.

> For stopping the motor, use the ¥ keypad key, deactivate the inverter enable or activate
the "quick stop" function.

Details

¢ After the "CTRL" key has been pressed, the activation of the control mode must be
confirmed with the « key. (The 45 key serves to cancel the action.)

¢ When the control mode is changed over, the motor is first stopped and the "Forward"
direction of rotation is set. Then, the motor can be started and stopped via the keypad.

17
A0 1

REM AUTO SET-

P
LN
REM AUTO SET-

Loc MAN SET-

LoC MAN SETH

If the "Keypad Full Control" control mode is active,

¢ the keypad shows the warning "Keypad full ctrl" alternately with the status display.
¢ the set standard setpoint sources are ignored.

¢ achangeover to other setpoint sources is not possible.

¢ achangeover to network control is not possible.

In case of keypad control, the following functions continue to be active:
e 0x2631:001 (P400.01): Enable inverter

e 0x2631:003 (P400.03): Activate quick stop

¢ 0x2631:004 (P400.04): Reset fault

e 0x2631:005 (P400.05): Activate DC braking

¢ 0x2631:010 (P400.10): Jog foward (CW)

e 0x2631:011 (P400.11): Jog reverse (CCW)

¢ All other functions of 0x2631:012 (P400.12) - 0x2631:055 (P400.55)

The control mode can be terminated again if the "CTRL" keypad key is pressed again.

Related topics
» Configure R/F and CTRL keys 1426
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6.2 Flexible 1/0 configuration of the start, stop and rotating direction commands
Configuration of the triggers for the basic functions for controlling the motor.

Details
The following table contains a short overview of the basic functions. For more details see the
following parameter descriptions.

Function Info
Enable inverter Enable/disable operation.
0x2631:001 (P400.01) * The function must be set to TRUE to start the motor. Either via a digital input or the default setting

"Constant TRUE [1]".
 If the function is set to FALSE, the inverter is disabled. The motor has no torque (coasts).
» Example: Enable inverter (168

Run Function 1: Start / stop motor (default setting)
0x2631:002 (P400.02) e Function 1 is active if no further start commands (start forward/start reverse) have been connected to
triggers, no keypad control is active and no network control is active.
TRUE: Let motor rotate forward (CW).
FALSE: Stop the motor.
» Example: Start/stop (1 signal) and reversal i 62

Function 2: Start enable/stop motor
* Function 2 is active if further start commands have been connected to triggers, the keypad control is active
or the network control is active.
TRUE: Start commands of the active control source are enabled.
FALSE: Stop the motor.
» Example: Start forward/start reverse/stop (edge-controlled) (163
» Example: Run forward/Run reverse/stop (status-controlled) i 65

Activate quick stop Bring the motor to a standstill in best time.
0x2631:003 (P400.03) » Example: Quick stop 67
Start forward (CW) Start the motor edge-controlled.
0x2631:006 (P400.06) e Inorder to be able to start the motor, the "Run" function must be set to TRUE.
Start reverse (CCW) » The motor is stopped by resetting the "Run" function to FALSE.
0x2631:007 (P400.07) * The functions are deactivated in case of keypad or network control.
» Example: Start forward/start reverse/stop (edge-controlled) ta63
Run forward (CW) Let the motor rotate in a status-controlled way.
0x2631:008 (P400.08) ¢ Inorder to be able to start the motor, the "Run" function must be set to TRUE.
Run reverse (CCW) * The functions are deactivated in the case of keypad or network control.
0x2631:009 (P400.09) » Example: Run forward/Run reverse/stop (status-controlled) 65
Jog foward (CW) Jog operation: Let the motor rotate in a status-controlled way with setpoint preset.

0x2631:010 (P400.10)

Jog reverse (CCW)
0x2631:011 (P400.11)

/\ CAUTION!
The jog operation has a higher priority than the "Run" function, all other start commands and the keypad key
 If the jog operation is active, the motor cannot be stopped with the previously mentioned functions!
* However, jog operation can be interrupted by the "Quick stop" function.
« Jog operation can always be activated, even in case of keypad or network control.
» Example: Jog forward/Jog reverse (1169

Reverse rotational direction Invert the frequency setpoint.

0x2631:013 (P400.13) e The function can be used in combination with all start commands.
* The function is deactivated in the case of network control.

» Example: Start/stop (1 signal) and reversal i 62

Assignment guidelines

The error message "Trigger/functions connected incorrectly" (error code 25216 | 0x6280) is

output if one of the following assignment guidelines is not observed:

» If the "flexible I/O configuration" is active as control source, the "Enable inverter" or "Run"
function must be connected to a digital input in order that the motor can be stopped again
any time!

¢ With keypad or network control, the two functions "Enable inverter" and "Run" can also
be set to "Constant TRUE [1]" to start the motor.

¢ The use of the "Start forward (CW)" and "Start reverse (CCW)" functions excludes the use
of the "Run forward (CW)" and "Run reverse (CCW)" functions, and vice versa.
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Parameter

Address

Name / setting range / [default setting]

Information

0x2631:001
(P400.01)

Function list: Enable inverter

(Function list: Enable inverter)

¢ Setting can only be changed if the inverter is
disabled.

* Further possible settings: » Trigger list (159

Assignment of a trigger for the "Enable inverter" function.

Trigger = TRUE: The inverter is enabled (unless there is another cause for
inverter disable).

Trigger = FALSE: The inverter is disabled.

Notes:

¢ This function must be set to TRUE to start the motor. The signal TRUE
is activated either via an assigned digital input or the default setting
"Constant TRUE [1]".

¢ Changing to the inhibited state causes an immediate stop of the
motor, regardless of the stop method set in 0x2838:003 (P203.03).
The motor has no torque and coasts down.

e The cause(s) for the inhibited state are shown in 0x282A:001
(P126.01).

» Example: Enable inverter (268

1 ‘ Constant TRUE

Trigger is constantly TRUE.

0x2631:002
(P400.02)

Function list: Run

(Function list: Run)

e Setting can only be changed if the inverter is
disabled.

* Further possible settings: » Trigger list (1159

Assignment of a trigger to the "Run” function.

Function 1: Start / stop motor (default setting)

Function 1 is active if no further starting commands (start forward/start
reverse) have been connected to triggers, no keypad control is active and
no network control is active.

Trigger = TRUE: Let motor rotate forward (CW).

Trigger = FALSE: Stop motor.

Notes to function 1:

e If "Enable inverter" 0x2631:001 (P400.01) is set = "Constant TRUE [1]",
the only permissible trigger for this function is a digital input in order
that the motor can be stopped again any time.

¢ The stop method can be selected in 0x2838:003 (P203.03).

» The function also serves to realize an automatic start after switch-on.

» Start behavior 039
» Example: Start/stop (1 signal) and reversal i 62

Function 2: Start enable/stop motor

Function 2 is active if further starting commands have been connected
to triggers, keypad control is active or network control is active.
Trigger = TRUE: Startbefehle der aktiven Steuerquelle sind freigeben.
Trigger = FALSE: Stop motor.

Notes to function 2:

 If no separate start enable is required for the application, the trigger
"Constant TRUE [1]" must be set.

* The stop method can be selected in 0x2838:003 (P203.03).

» Example: Start forward/start reverse/stop (edge-controlled) ta63

» Example: Run forward/Run reverse/stop (status-controlled) 65

1

[

Digital input 1

State of X3/DI1, taking an inversion set in 0x2632:001 (P411.01) into
consideration.

0x2631:003
(P400.03)

Function list: Activate quick stop

(Function list: Quick stop)

¢ Setting can only be changed if the inverter is
disabled.

* Further possible settings: » Trigger list (159

Assignment of a trigger for the "Activate quick stop" function.
Trigger = TRUE: Activate quick stop.
Trigger = FALSE: Deactivate quick stop.

Notes:

* The "Quick stop" function brings the motor to a standstill within the
deceleration time set in 0x291C (P225.00).

» Example: Quick stop 67

0 | Not connected

No trigger assigned (trigger is constantly FALSE).
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« Setting can only be changed if the inverter is
disabled.
* Further possible settings: » Trigger list (159

Address Name / setting range / [default setting] Information
0x2631:006 Function list: Start forward (CW) Assignment of a trigger for the "Start forward (CW)" function.
(P400.06) (Function list: Start forward) Trigger = FALSEATRUE (edge): Let motor rotate forward.
« Setting can only be changed if the inverter is Trigger = TRUENIFALSE (edge): No action.
disabled. Notes:
* Further possible settings: » Trigger list 159 ¢ In order to start the motor, "Enable inverter" 0x2631:001 (P400.01)
and "Run" 0x2631:002 (P400.02) must be set to TRUE.

o After the start, the motor runs until "Run" is set to FALSE, another
stop command is given or the inverter is disabled.

* Inthe case of a bipolar setpoint selection (e.g. £10 V), the function is
executed independent of the direction of rotation. The rotating
direction is determined by the sign of the setpoint.

» Example: Start forward/start reverse/stop (edge-controlled) (163
0 ‘ Not connected No trigger assigned (trigger is constantly FALSE).

0x2631:007 Function list: Start reverse (CCW) Assignment of a trigger for the "Start reverse (CCW)" function
(P400.07) (Function list: Start reverse) Trigger = FALSE/TRUE (edge): Let motor rotate backward.

» Setting can only be changed if the inverter is Trigger = TRUENIFALSE (edge): No action.

disabled. Notes:
* Further possible settings: » Trigger list (159 e In order to start the motor, "Enable inverter" 0x2631:001 (P400.01)
and "Run" 0x2631:002 (P400.02) must be set to TRUE.

« After the start, the motor runs until "Run" is set to FALSE, another
stop command is given or the inverter is disabled.

* Inthe case of a bipolar setpoint selection (e.g. £10 V), the function is
executed independent of the direction of rotation. The rotating
direction is determined by the sign of the setpoint.

» Example: Start forward/start reverse/stop (edge-controlled) ta63
0 | Not connected No trigger assigned (trigger is constantly FALSE).

0x2631:008 Function list: Run forward (CW) Assignment of a trigger for the "Run forward (CW)" function.
(P400.08) (Function list: Run forward) Trigger = TRUE: Let motor rotate forward.

¢ Setting can only be changed if the inverter is Trigger = FALSE: Stop motor.

disabled. Notes:
* Further possible settings: » Trigger list (59 e In order to start the motor, "Enable inverter" 0x2631:001 (P400.01)
and "Run" 0x2631:002 (P400.02) must be set to TRUE.

* The inverter always responds to the run command detected last. A
start enable must exist.

* The stop method can be selected in 0x2838:003 (P203.03).

* Inthe case of a bipolar setpoint selection (e.g. £10 V), the function is
executed independent of the direction of rotation. The rotating
direction is determined by the sign of the setpoint.

e The "Run forward (CW)" function also serves to realise an automatic
start after switch-on. » Start behavior 139

» Example: Run forward/Run reverse/stop (status-controlled) ta6s
0 ‘ Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:009 Function list: Run reverse (CCW) Assignment of a trigger for the "Run reverse (CCW)" function.
(P400.09) (Function list: Run reverse) Trigger = TRUE: Let motor rotate backward.

Trigger = FALSE: Stop motor.

Notes:

¢ In order to start the motor, "Enable inverter" 0x2631:001 (P400.01)
and "Run" 0x2631:002 (P400.02) must be set to TRUE.

* The inverter always responds to the run command detected last. A
start enable must exist.

* The stop method can be selected in 0x2838:003 (P203.03).

* Inthe case of a bipolar setpoint selection (e.g. £10 V), the function is
executed independent of the direction of rotation. The rotating
direction is determined by the sign of the setpoint.

* The "Run reverse (CCW)" function also serves to realise an automatic
start after switch-on. » Start behavior 139

» Example: Run forward/Run reverse/stop (status-controlled) 65

0 | Not connected

No trigger assigned (trigger is constantly FALSE).
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Address Name / setting range / [default setting] Information
0x2631:010 Function list: Jog foward (CW) Assignment of a trigger for the "Jog foward (CW)" function.
(P400.10) (Function list: Jog foward) Trigger = TRUE: Let motor rotate forward with preset 5.

« Setting can only be changed if the inverter is

disabled.

Trigger = FALSE: Stop motor.

/\ CAUTION!
The jog operation has a higher priority than the "Run" function, all other
start commands and the keypad key B

* If jog operation is active, the motor cannot be stopped with the
previously mentioned functions!

* However, jog operation can be interrupted by the "Quick stop"
function.

Notes:

* The preset 5 can be set in 0x2911:005 (P450.05).

* The stop method can be selected in 0x2838:003 (P203.03).

e |If "Jog foward (CW)" and "Jog reverse (CCW)" are activated at the
same time, the motor is stopped using the set stop method and jog
operation must be triggered again.

* Jog operation cannot be started automatically. The "Start at power-
up" option in 0x2838:002 (P203.02) does not apply to jog operation.

» Example: Jog forward/Jog reverse 169

o

Not connected

No trigger assigned (trigger is constantly FALSE).

11

Digital input 1

State of X3/DI1, taking an inversion set in 0x2632:001 (P411.01) into
consideration.

12

Digital input 2

State of X3/DI2, taking an inversion set in 0x2632:002 (P411.02) into
consideration.

13

Digital input 3

State of X3/DI3, taking an inversion set in 0x2632:003 (P411.03) into
consideration.

14

Digital input 4

State of X3/DI4, taking an inversion set in 0x2632:004 (P411.04) into
consideration.

15

Digital input 5

State of X3/DI5, taking an inversion set in 0x2632:005 (P411.05) into
consideration.

16

Digital input 6

State of X3/DI6, taking an inversion set in 0x2632:006 (P411.06) into
consideration.

17

Digital input 7

State of X3/DI7, taking an inversion set in 0x2632:007 (P411.07) into
consideration.

50

Running

TRUE if inverter and start are enabled and output frequency > 0 Hz.
Otherwise FALSE.

Exception, quick stop mode: TRUE if inverter and start are enabled and
output frequency > 0.2 Hz. Otherwise FALSE.

51

Ready for operation

TRUE, wenn Inverter betriebsbereit (kein Fehler aktiv und
Zwischenkreisspannung ok). Sonst FALSE.

53 | Stop active TRUE if inverter is enabled and motor is not started and output
frequency = 0.
54 | Quick stop active TRUE if quick stop is active. Otherwise FALSE.

58

Device warning active

TRUE if warning is active. Otherwise FALSE.
* A warning has no impact on the operating status of the inverter.
* A warning is reset automatically if the cause has been eliminated.

59

Device trouble active

TRUE if a fault is active. Otherwise FALSE.

* Inthe event of a fault, the motor is brought to a standstill with the
quick stop ramp. The inverter is then disabled.

« Exception: In case of a serious fault, the inverter is disabled
immediately. The motor has no torque (coasts).

* The error state will be left automatically if the error condition is not
active anymore.

* The restart behaviour after trouble can be configured. » Automatic
restart after a fault 361

60

Heatsink temperature warning active

TRUE if current heatsink temperature > warning threshold for
temperature monitoring. Otherwise FALSE.

» Display of the current heatsink temperature in 0x2D84:001 (P117.01).
« Setting of the warning threshold in 0x2D84:002.

6

[e]

Stop command active

TRUE if delay to standstill active. Otherwise FALSE.

6

o

Rotational direction reversed

TRUE if output frequency is negative. Otherwise FALSE.
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Address

Name / setting range / [default setting]

Information

58

70

Frequency threshold exceeded

TRUE if current output frequency > frequency threshold. Otherwise
FALSE.

« Display of the current output frequency in 0x2DDD (P100.00).
 Setting Frequency threshold in 0x4005 (P412.00).

» Trigger action if a frequency threshold is exceededia 381

7

iy

Actual speed =0

TRUE if actual output frequency = 0 Hz (+ 0.3 Hz), irrespective of the
operating mode. Otherwise FALSE.
« Display of the current output frequency in 0x2DDD (P100.00).

7

00

Current limit reached

TRUE if current motor current =2 maximum current. Otherwise FALSE.
* Display of the present motor current in 0x2D88 (P104.00).
 Setting for the maximum current in 0x6073 (P324.00).

7

(Y=}

Torque limit reached (from version 02.00)

TRUE if torque limit has been reached or exceeded. Otherwise FALSE.
» Setting "Actual positive torque limit" in 0x2949:003 (P337.03).

« Setting Actual negative torque limit in 0x2949:004 (P337.04).

» Motor torque monitoring (1231

8

ey

Error of analog input 1 active

TRUE if the monitoring of the input signal at the analog input 1 has
responded. Otherwise FALSE.

This trigger is set as a function of the following settings:
* Monitoring threshold0x2636:008 (P430.08)
¢ Monitoring condition0x2636:009 (P430.09)
The setting of the Error response in 0x2636:010 (P430.10) has no effect
on this trigger.
» Analog input 10240

8

N

Error of analog input 2 active

TRUE if the monitoring of the input signal at the analog input 2 has
responded. Otherwise FALSE.

This trigger is set as a function of the following settings:
e Monitoring threshold0x2637:008 (P431.08)
* Monitoring condition0x2637:009 (P431.09)
The setting of the Error response in 0x2637:010 (P431.10) has no effect
on this trigger.
» Analog input 2(0244

8

w

Load loss detected

TRUE if actual motor current < threshold for load loss detection after
delay time of the load loss detection has elapsed. Otherwise FALSE.
 Display of the actual current in 0x6078 (P103.00).

» Setting Threshold in 0x4006:001 (P710.01).

¢ Setting Delay time in 0x4006:002 (P710.02).

» Load loss detection 1206

84

Heavy load monitoring

TRUE if the actual apparent current of the motor exceeds the threshold
for longer than the delay time.

FALSE if the actual apparent current of the motor falls below the
threshold value minus 5 % (hysteresis).

» Heavy load monitoring 235

102

Sequence suspended (from version 03.00)

Status signal of the "sequencer" function:
TRUE if the sequence is currently suspended.
» Sequencer 187

103

Sequence done (from version 03.00)

Status signal of the "sequencer" function:
TRUE if the sequence is completed (final segment has been passed
through).

» Sequencer 187

104

Local control active

TRUE if local keypad control ("LOC") active. Otherwise FALSE.

105

Remote control active

TRUE if remote control ("REM") via terminals, network, etc. active.
Otherwise FALSE.

106

Manual setpoint selection active

TRUE if manual setpoint selection ("MAN") via keypad active. Otherwise

FALSE.

¢ Selection of the trigger for the "Activate keypad setpoint" function in
0x2631:016 (P400.16).

107

Automatic setpoint selection active

TRUE if automatic setpoint selection ("AUTO") via terminals, network,
etc. active. Otherwise FALSE.
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Trigger list

Address Name / setting range / [default setting] Information
201 | Internal value (from version 05.00) Internal values of the manufacturer.
202 | Internal value (from version 05.00)
203 | Internal value (from version 05.00)
204 | Internal value (from version 05.00)
205 | Internal value (from version 05.00)
206 | Internal value (from version 05.00)
0x2631:011 Function list: Jog reverse (CCW) Assignment of a trigger for the "Jog reverse (CCW)" function.
(P400.11) (Function list: Jog reverse) Trigger = TRUE: Let motor rotate backward with preset 6.
« Setting can only be changed if the inverter is Trigger = FALSE: Stop motor.
disabled.
|
* For further possible settings, see parameter A CAUTION!
0x2631:010 (P400.10). 157 The jog operation has a higher priority than the "Run" function, all other

start commands and the keypad key w

« If jog operation is active, the motor cannot be stopped with the
previously mentioned functions!

* However, jog operation can be interrupted by the "Quick stop"
function.

Notes:

e The preset 6 can be set in 0x2911:006 (P450.06).

* The stop method can be selected in 0x2838:003 (P203.03).

* If "Jog foward (CW)" and "Jog reverse (CCW)" are activated at the
same time, the motor is stopped using the set stop method and jog
operation must be triggered again.

* Jog operation cannot be started automatically. The "Start at power-
up" option in 0x2838:002 (P203.02) does not apply to jog operation.

» Example: Jog forward/Jog reverseLd 69
0 ‘ Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:013 Function list: Reverse rotational direction Assignment of a trigger for the "Reverse rotational direction" function.
(P400.13) (Function list: Reverse rot.dir.) Trigger = TRUE: the setpoint specified is inverted (i. e. the sign is
« Setting can only be changed if the inverter is inverted).
disabled. Trigger = FALSE: no action / deactivate function again.
* Further possible settings: » Trigger list (159 » Example: Start/stop (1 signal) and reversal (62
13 | Digital input 3 State of X3/DI3, taking an inversion set in 0x2632:003 (P411.03) into
consideration.
6.2.1 Trigger list

The trigger list lists all selection options (triggers) for the functions which can be configured
using the parameters 0x2631:xx (P400.xx).

Selection Information
0| Not connected No trigger assigned (trigger is constantly FALSE).
1|Constant TRUE Trigger is constantly TRUE.
11 | Digital input 1 State of X3/DI1, taking an inversion set in 0x2632:001 (P411.01) into
consideration.
12 | Digital input 2 State of X3/DI2, taking an inversion set in 0x2632:002 (P411.02) into
consideration.
13 | Digital input 3 State of X3/DI3, taking an inversion set in 0x2632:003 (P411.03) into
consideration.
14 | Digital input 4 State of X3/Dl4, taking an inversion set in 0x2632:004 (P411.04) into
consideration.
15 | Digital input 5 State of X3/DI5, taking an inversion set in 0x2632:005 (P411.05) into
consideration.
16 | Digital input 6 State of X3/DI6, taking an inversion set in 0x2632:006 (P411.06) into
consideration.
17 | Digital input 7 State of X3/DI7, taking an inversion set in 0x2632:007 (P411.07) into
consideration.
50 |Running TRUE if inverter and start are enabled and output frequency > 0 Hz.

Otherwise FALSE.
Exception, quick stop mode: TRUE if inverter and start are enabled and
output frequency > 0.2 Hz. Otherwise FALSE.
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Trigger list

Selection

Information

51

Ready for operation

TRUE, wenn Inverter betriebsbereit (kein Fehler aktiv und
Zwischenkreisspannung ok). Sonst FALSE.

53| Stop active TRUE if inverter is enabled and motor is not started and output
frequency = 0.
54| Quick stop active TRUE if quick stop is active. Otherwise FALSE.

58

Device warning active

TRUE if warning is active. Otherwise FALSE.
* A warning has no impact on the operating status of the inverter.
* A warning is reset automatically if the cause has been eliminated.

59

Device trouble active

TRUE if a fault is active. Otherwise FALSE.

* In the event of a fault, the motor is brought to a standstill with the
quick stop ramp. The inverter is then disabled.

* Exception: In case of a serious fault, the inverter is disabled
immediately. The motor has no torque (coasts).

e The error state will be left automatically if the error condition is not
active anymore.

* The restart behaviour after trouble can be configured. » Automatic
restart after a fault 361

60

Heatsink temperature warning active

TRUE if current heatsink temperature > warning threshold for
temperature monitoring. Otherwise FALSE.

« Display of the current heatsink temperature in 0x2D84:001 (P117.01).
 Setting of the warning threshold in 0x2D84:002.

68

Stop command active

TRUE if delay to standstill active. Otherwise FALSE.

69

Rotational direction reversed

TRUE if output frequency is negative. Otherwise FALSE.

70

Frequency threshold exceeded

TRUE if current output frequency > frequency threshold. Otherwise
FALSE.
 Display of the current output frequency in 0x2DDD (P100.00).
« Setting Frequency threshold in 0x4005 (P412.00).
» Trigger action if a frequency threshold is exceededi 381

71

Actual speed =0

TRUE if actual output frequency = 0 Hz (+ 0.3 Hz), irrespective of the
operating mode. Otherwise FALSE.
» Display of the current output frequency in 0x2DDD (P100.00).

78

Current limit reached

TRUE if current motor current 2 maximum current. Otherwise FALSE.
 Display of the present motor current in 0x2D88 (P104.00).
« Setting for the maximum current in 0x6073 (P324.00).

79

Torque limit reached (from version 02.00)

TRUE if torque limit has been reached or exceeded. Otherwise FALSE.
» Setting "Actual positive torque limit" in 0x2949:003 (P337.03).

» Setting Actual negative torque limit in 0x2949:004 (P337.04).

» Motor torque monitoring 1231

81

Error of analog input 1 active

TRUE if the monitoring of the input signal at the analog input 1 has
responded. Otherwise FALSE.

This trigger is set as a function of the following settings:
* Monitoring threshold0x2636:008 (P430.08)
e Monitoring condition0x2636:009 (P430.09)
The setting of the Error response in 0x2636:010 (P430.10) has no effect
on this trigger.
» Analog input 1240

8

N

Error of analog input 2 active

TRUE if the monitoring of the input signal at the analog input 2 has
responded. Otherwise FALSE.

This trigger is set as a function of the following settings:
* Monitoring threshold0x2637:008 (P431.08)
¢ Monitoring condition0x2637:009 (P431.09)
The setting of the Error response in 0x2637:010 (P431.10) has no effect
on this trigger.
» Analog input 200244

8

w

Load loss detected

TRUE if actual motor current < threshold for load loss detection after
delay time of the load loss detection has elapsed. Otherwise FALSE.
« Display of the actual current in 0x6078 (P103.00).
* Setting Threshold in 0x4006:001 (P710.01).
 Setting Delay time in 0x4006:002 (P710.02).
» Load loss detection 1206
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Trigger list

Selection Information

84 | Heavy load monitoring TRUE if the actual apparent current of the motor exceeds the threshold
for longer than the delay time.

FALSE if the actual apparent current of the motor falls below the
threshold value minus 5 % (hysteresis).

» Heavy load monitoring 235

102 | Sequence suspended (from version 03.00) Status signal of the "sequencer" function:
TRUE if the sequence is currently suspended.
» Sequencer (187

103 | Sequence done (from version 03.00) Status signal of the "sequencer" function:
TRUE if the sequence is completed (final segment has been passed
through).
» Sequencer 187

104 | Local control active TRUE if local keypad control ("LOC") active. Otherwise FALSE.

105 | Remote control active TRUE if remote control ("REM") via terminals, network, etc. active.
Otherwise FALSE.

106 | Manual setpoint selection active TRUE if manual setpoint selection ("MAN") via keypad active. Otherwise
FALSE.

¢ Selection of the trigger for the "Activate keypad setpoint" function in
0x2631:016 (P400.16).

107 | Automatic setpoint selection active TRUE if automatic setpoint selection ("AUTO") via terminals, network,

etc. active. Otherwise FALSE.

201 | Internal value (from version 05.00) Internal values of the manufacturer.

202 | Internal value (from version 05.00)

203 | Internal value (from version 05.00)

204 | Internal value (from version 05.00)

205 | Internal value (from version 05.00)

206 | Internal value (from version 05.00)
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6.2.2 Example: Start/stop (1 signal) and reversal

This example shows a simple control option via two switches which should be sufficient for

many applications:

e The switch S1 starts the motor in forward rotating direction. The switch S1 in the initial
position stops the motor again.

e <the switch S2 switches the direction of rotation.

Connection plan Function
X3 Potentiometer R1| Frequency setpoint selection
BN b Switch S1|Run
i ? ? ? ? ? ? Switch S2 | Reverse rotational direction
! s [
; S1| S2

The example uses the preset I/O configuration of the inverter:

Parameter Designation Setting for this example (corresponds to
default setting)
0x2631:001 (P400.01) Enable inverter Constant TRUE [1]
0x2631:002 (P400.02) Run Digital input 1 [11]
0x2631:013 (P400.13) Reverse rotational direction Digital input 3 [13]
Input signals 60 Hz
50 Hz |
40 Hz
Frequency setpoint selection 30 Hz-|
20 Hz |
10 Hz
Trigger Function OHz ot

Constant TRUE [1] ) enable inverter g L,
igitalinput 11111 Jrun IO @
Digitalinput 3[13] ) invert rotation ____4

Output signals 60 Hz
50 Hz+
40 Hz
30 HzH
20 Hz
10 Hz

O Hz
-10 Hz
-20 Hz
-30 Hz
-40 Hz
-50 Hz
-60 Hz -

Output frequency
0x2DDD

Status signals

Running [50] | >
Stop active [53] ] —2__
Rotational direction reversed [69] | >

The status signals can be assigned to digital outputs. » Configure digital outputs 247

@ Ifthe inverter is enabled and no error is active, the motor can be started with the "Run" function in forward rotating direction.
@ If "Run" is set to FALSE, the motor is stopped with the stop method set in 0x2838:003 (P203.03). In the example: Stop with standard ramp.
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Example: Start forward/start reverse/stop (edge-controlled)

This example shows an edge-controlled start/stop via three buttons:

Example: Start forward/start reverse/stop (edge-controlled)

The "Run" function automatically becomes a "start enable" if the functions
"Start forward (CW)"/ "Start reverse (CCW)" are connected to triggers.

¢ In the non-operating state of button S1 (normally-closed contact), there is already a start

enable.
e Button S2 starts the motor in forward rotating direction.

e Button S3 starts the motor in backward rotating direction.
e Button S1 (normally-closed contact) stops the motor by (short-time) cancellation of the
start command. The inverter then waits for the next start command via button S2/S3.

Connection plan Function
X3 Potentiometer R1 | Frequency setpoint selection
Soa8 P T ooy wo Button S1 | Stopping
o< T T T o C" ? ? ? ? ? Button S2 | Start forward (CW)
g_‘_‘_.‘_‘:_‘:: N ‘ ‘ Button S3 | Start reverse (CCW)
= 0..10V M3 .
R1 i S1|S2(S3
Parameter Name Setting for this example

0x2631:001 (P400.01)

Enable inverter

Constant TRUE [1]

0x2631:002 (P400.02)

Run

Digital input 1 [11]

0x2631:004 (P400.04)

Reset fault

Not connected [0]

0x2631:006 (P400.06)

Start forward (CW)

Digital input 2 [12]

0x2631:007 (P400.07)

Start reverse (CCW)

Digital input 3 [13]

0x2631:013 (P400.13)

Reverse rotational direction

Not connected [0]
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Example: Start forward/start reverse/stop (edge-controlled)

Input signals 60 Hz
50 Hz

40 Hz

Frequency setpoint selection 30 Hz-|

20 Hz
10 Hz
OHz t

Trigger Function

Constant TRUE 3] Enable mverter )

Digital input 1{11] ) Run ) start enable __J[@) @ ol !
| t
Digital input 2 [12] Start forward (CW) | 4 EI * y R

H t
"t

Output signals 60 Hz

50 Hz |

40 Hz

30 Hz

20 Hz |

10 Hz -
Output frequency o Hz .

0x2DDD 4,

-20 Hz

-30 Hz+

-40 Hz
-50 Hz
Status signals 6Oz
Running [50] | R
t
Stop active [53] 2

"t

Rotational direction reversed [69] |
t

The status signals can be assigned to digital outputs. » Configure digital outputs 247

@ The "Run" function serves as start enable for the functions "Start forward (CW)" and "Start reverse (CCW)".
Without start enable, the motor cannot be started.

@ If the start command is cancelled, the motor is stopped with the stop method set in 0x2838:003 (P203.03). In the example: Stop with
standard ramp.

® If, at start enable, "Start forward (CW)" and "Start reverse (CCW)" are already set to TRUE, the motor remains stopped and the inverter
waits for the next valid start edge.
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Example: Run forward/Run reverse/stop (status-controlled)

This example shows a status-controlled start/stop via three switches:

Example: Run forward/Run reverse/stop (status-controlled)

The "Run" function automatically becomes a "start enable" if the functions "Run
forward (CW)"/"Run reverse (CCW)" are connected to triggers.

* Switch S1 enables the start. Without start enable, the motor cannot be started.

e Switch S2 starts the motor in forward direction of rotation.

e Switch S3 starts the motor in backward direction of rotation.

¢ The motor is stopped by cancelling the run commands (switches S2 and S3 open) or by
cancelling the start enable (switch S1 open).

Connection plan Function
X3 Potentiometer R1 | Frequency setpoint selection
Soa8 P T ooy wo Switch S1|Start enable
o< T T T o C" ? ? ? ? ? Switch S2 | Run forward (CW)
FE:-_—_——_—_—_—_—_—_ D ‘ ‘ ‘ Switch S3 | Run reverse (CCW)
es 0..10V M3
R1 j S1|S2(S3
Parameter Designation Setting for this example

0x2631:001 (P400.01)

Enable inverter

Constant TRUE [1]

0x2631:002 (P400.02)

Run

Digital input 1 [11]

0x2631:004 (P400.04)

Reset fault

Not connected [0]

0x2631:008 (P400.08)

Run forward (CW)

Digital input 2 [12]

0x2631:009 (P400.09)

Run reverse (CCW)

Digital input 3 [13]

0x2631:013 (P400.13)

Reverse rotational direction

Not connected [0]
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Example: Run forward/Run reverse/stop (status-controlled)

Input signals 60 Hz
50 Hz

40 Hz

Frequency setpoint selection 30 Hz-|

20 Hz
10 Hz
OHz 7t

Trigger Function

(Consant TRUE 1) nableimverier )
Digtatimput 1 02)° ) v P startenabe 00 © g i ).
i !

| | t
Digital input 2 [12] Run forward (CW) | I R
T — t
1 1 1
Diital input 3 13 ®
"t
Output signals 60 Hz
50 Hz |
40 Hz
30 Hz
20 Hz |
10 Hz -
Output frequency o Hz )
0x2DDD 4, |
-20 Hz
-30 Hz+
-40 Hz
-50 Hz
Status signals 6Oz
Running [50] | >
t
Stop active [53]
"t
Rotational direction reversed [69] |
t

The status signals can be assigned to digital outputs. » Configure digital outputs 1247

@ The "Run" function serves as start enable for the functions "Run forward (CW)" and "Run reverse (CCW)".
Without start enable, the motor cannot be started.

@ If the start command is cancelled, the motor is stopped with the stop method set in 0x2838:003 (P203.03). In the example: Stop with
standard ramp.
After a renewed start enable, the inverter waits for the next run command.

If, at start enable, either "Run forward (CW)" or "Run reverse (CCW)" is set to TRUE, the motor starts in the triggered direction.

® O

The inverter always responds to the run command detected last (if start enable is available).
In the example, the "Run reverse (CCW)" command replaces the still active "Run forward (CW)" command.

® If, at start enable, both run commands are set to TRUE, the motor remains stopped until only one valid run command is available.

66



Start, stop and rotating direction commands
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6.2.5 Example: Quick stop

This example illustrates the "quick stop" function. If a quick stop is activated, the motor is

brought to a standstill within the deceleration time set in 0x291C (P225.00).

e The switch S1 starts the motor in forward rotating direction. The switch S1 in the initial
position stops the motor again.

e The switch S2 activates the "quick stop" function.

Cancelling the quick stop causes a restart of the motor if the "Run” function is
still active (switch S1 closed)!

Connection plan Function
X3 Potentiometer R1| Frequency setpoint selection
%jgsg 3:«§9358 Switch S1{Run
o< T T T o ? ? ? ? ? ? Switch S2 | Activate quick stop
rL(': g | ]
s 0..10V M3
R1 ﬁ S1|S2
Parameter Name Setting for this example
0x2631:001 (P400.01) Enable inverter Constant TRUE [1]
0x2631:002 (P400.02) Run Digital input 1 [11]
0x2631:003 (P400.03) Activate quick stop Digital input 2 [12]
0x2631:004 (P400.04) Reset fault Not connected [0]
0x2917 (P220.00) Acceleration time 1 3.0s
0x2918 (P221.00) Deceleration time 1 3.0s
0x291C (P225.00) Quick stop deceleration time 1.0s
Input signals 60 Hz
50 Hz
40 Hz
Frequency setpoint selection 30 Hz-
20 Hz
10 Hz
Trigger Function OHz "t

Constant TRUE [1] ) enable inverter 4 L,

Digtalmput 103) prm 3 |
i "t
i
Digital input 2 [12] Activate quick stop | ® @ ®
I | I t
I I I
I I I
Output signals 60 Hz o i |
S0t | i 3
40 Hz A ! \ ——
30 Hz | i
20 Hz } i } }
10 Hz - I i i
Output frequency OHE p [ ! \ ! .
0x2DDD o, i i i i i i i
-20 Hz+ i i i i i i i
-30 Hz-
-40 Hz
-50 Hz
Status signals -60Hz =
Running [50] | R

Stop active [53] ] —2__
Quick stop active [54] | .

The status signals can be assigned to digital outputs. » Configure digital outputs 1247

@ If aquick stop is activated, the motor is decelerated to the frequency setpoint 0 Hz within a short period of time. The "Quick stop active
[54]" status is set as long as quick stop is activated. The "Stop active [53]" status is not set.

@  An active stop command is interrupted by a quick stop.

®  If quick stop is cancelled again before standstill is reached, stopping is continued with the stop method set in 0x2838:003 (P203.03). In the
example: Stop with standard ramp.
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6.2.6 Example: Enable inverter

This example shows how to use the "Inverter enable" function for a separate enable input.

¢ Insleep mode of switch S1 (normally-closed contact), "Inverter enable" is already
available.

e Switch S2 starts the motor in forward rotating direction (if switch S1 is closed). Switch S2 in
initial position stops the motor again.

* Switch S1 disables the inverter. The motor becomes torqueless (coasts).

Connection plan Function
X3 Potentiometer R1| Frequency setpoint selection
S ooy b Switch S1 | Disable inverter
o
|

Switch S2 | Run

L |sys2
Parameter Name Setting for this example
0x2631:001 (P400.01) Enable inverter Digital input 1 [11])
0x2631:002 (P400.02) Run Digital input 2 [12]
0x2631:004 (P400.04) Reset fault Not connected [0]
Input signals 60 Hz
50 Hz
40 Hz
Frequency setpoint selection 30 Hz-|
20 Hz
10 Hz
Trigger Function OHz t
Digital input 1 [11] l @ @ L,
; | "t
Digitalinput2[12] Jrun  JHO) | o 1 [ ]
i t
I
I
. I
Output signals 60 Hz |
50 Hz
40 Hz
30 Hz
20 Hz 1 1
10 Hz 1 i 1
Output frequency ‘ k% ‘ .
0x2DDD .. ] 3 3
-20 Hz - i i
-30 Hz{
-40 Hz |
-50 Hz |
Status signals 60 Hz
Running(sol 4 ,
b t
Stop active [53] 2

The status signals can be assigned to digital outputs. » Configure digital outputs 247

If the inverter is enabled and no error is active, the motor can be started with the "Run" function in forward rotating direction.

If "Inverter enable" is set to FALSE, the inverter is disabled. The motor becomes torqueless and coasts to standstill as a function of the mass
inertia of the machine.

Without "Inverter enable", the motor cannot be started.

®e 06

In the default setting, the motor does not start if the "Run" function is set to TRUE during "Inverter enable". "Start" has to be triggered again
after "Inverter enable" to start the motor.
» Start behavior 139
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6.2.7

Example: Jog forward/Jog reverse

This example shows the functions "Jog forward (CW)" and "Jog reverse (CCW)" for Jog

operation.

¢ The switch S1 starts the motor in forward rotating direction. The switch S1 in the initial
position stops the motor again.
¢ The button S2 starts the motor in the forward direction of rotation with frequency preset

5.

¢ The button S3 starts the motor in the backward direction of rotation with frequency preset

6.

* The motor rotates in jog operation as long as the respective button is pressed. If both
buttons are pressed at the same time, the motor is stopped.

/A\ CAUTION!

The jog operation has a higher priority than the "Run" function, all other start commands and
the keypad key Y.

If jog operation is active, the motor cannot be stopped with the previously mentioned

functions!
» The jog operation is stopped by cancelling the functions "Jog foward (CW)"/"Jog reverse
(ccw)".
» The jog operation can be interrupted with the "Activate quick stop" 0x2631:003
(P400.03)function.
Connection plan Function
X3 Potentiometer R1| Frequency setpoint selection
%jgsg ggggggé' Switch S1|Run
o< T T T o L1 1 [ 1 Button S2 | Jog foward (CW)
FE:.'_'__'_'_'_'_'_' . ‘ ‘ ‘ Button S3|Jog reverse (CCW)
= 0..10V M3 R
RIL[S [s1]s2[s3

Parameter

Name

Setting for this example

0x2631:001 (P400.01)

Enable inverter

Constant TRUE [1]

0x2631:002 (P400.02)

Run

Digital input 1 [11]

0x2631:004 (P400.04)

Reset fault

Not connected [0]

Jog foward (CW)

Digital input 2 [12]

0x2631:011 (P400.11)

Jog reverse (CCW)

Digital input 3 [13]

0x2631:013 (P400.13)

Reverse rotational direction

Not connected [0]

0x2911:005 (P450.05)

Frequency setpoint presets: Preset 5

15 Hz (is used for jog forward)

(
(
(
0x2631:010 (P400.10)
(
(
(
(

0x2911:006 (P450.06)

Frequency setpoint presets: Preset 6

10 Hz (is used for jog reverse)
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Input signals 60 Hz
50 Hz

40 Hz

Frequency setpoint selection 30 Hz-|

20 Hz
10 Hz
OHz t

Trigger Function

Constant TRUE 3] Enable mverter )

Digtalinput 11] Jrn 3 ® ]
t
Digital input 2 [12] Jog foward (CW) | _
t
Diitalinput 3 (13) ) Jog reverse cow) 3 ©
"t
Output signals 60 Hz
50 Hz |
40 Hz
30 Hz
20 Hz Preset 5 Preset 5 Preset 5
10 Hz -
Output frequency o Hz ‘
0x2DDD 4, 1
-20 Hz+ Preset 6 Preset 6
-30 Hz+
-40 Hz
-50 Hz
Status signals 60 Hz =
Running [50] | R
t
Stop active [53] 2
Tt
Rotational direction reversed [69] |
t

The status signals can be assigned to digital outputs. » Configure digital outputs 247

@ If"Jog foward (CW)" and "Jog reverse (CCW)" are activated at the same time, the motor is stopped with the stop method set in 0x2838:003
(P203.03) and the jog operation must be triggered again.

@ The jog operation cannot be terminated with the "Run" function but only by cancelling the jog command.
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6.3 Control/restrict direction of rotation of the motor

In the default setting, both directions of motor rotation are enabled. Optionally, the direction
of rotation can be restricted so that only a clockwise rotation (CW) of the motor is possible.

Preconditions

Wiring of the motor phases must be carried out correctly with regard to the direction of
motor rotation.

In the documentation and the parameter selection texts, the following terms are used for the
direction of rotation:

e Forward = clockwise direction of rotation (CW)

e Reverse = counter-clockwise direction of rotation (CCW)

Details

The direction of rotation of the motor can be controlled in various ways:

¢ Via the function "Reverse rotational direction". Possible triggers for the function "Reverse
rotational direction" are available for selection in 0x2631:013 (P400.13), e.g.the digital
inputs and internal status signals of the inverter.

¢ Via the network. The definition of the direction of rotation is possible via the mappable
NetWordIN1 data word or oneof the predefined process data words.

* By specifying a bipolar setpoint value via an analog input. Either via a bipolar input range
(-10 ... +10 V) or the configuration of a bipolar setting range.

If a reversal of rotation is not required, the direction of rotation can be restricted in 0x283A
(P304.00) to "Only clockwise (CW) [0]".

Parameter

Address Name / setting range / [default setting] Information

0x283A Limitation of rotation Optional restriction of the rotating direction.
(P304.00) (Limit. rotation)

0| Only clockwise (CW) The motor can only be rotated clockwise (CW). The transfer of negative

frequency and PID setpoints to the motor control is prevented.

« This function takes effect after the "Reverse rotational direction"
function (0x2631:013 (P400.13)).

¢ Since this function only prevents negative setpoints, counter-
clockwise rotation (CCW) is possible if the motor has been wired for
this rotating direction.

=

Both rotational directions Both directions of motor rotation are enabled.

Related topics
» Example: Start/stop (1 signal) and reversal ta62

71



Start, stop and rotating direction commands

Changing the control source during operation

6.4 Changing the control source during operation

The term "control sources" in this connection refers to the digital signal sources from which
the inverter receives its start, stop, and reversal commands.

Possible control sources:

¢ Digital inputs

¢ Keypad
¢ Network
Details

First, select in 0x2824 (P200.00) whether the start of the motor is to be configured flexibly
(default setting) or exclusively via the keypad. » Control selection 49

If "Flexible /O configuration" is set, a change-over from one control source to another can be
effected during operation via the functions listed in the following table. The inverter not only
supports such a change-over via its digital inputs, but also as a function of internal inverter
states.

Activate keypad control Activate network control Active control source
0x2631:012 (P400.12) 0x2631:037 (P400.37)
Flexible I/O configuration (default setting)
* The motor is controlled via the digital inputs.
* For preconfigured assignment of the digital inputs, see chapter
"F i i f the i faul ing)".
FALSE / Not connected FALSE / Not connected L‘]ir:ct'lon assignment of the inputs and outputs (default setting)
* For description of the basic functions for controlling the motor, see
chapter "Flexible I/O configuration of the start, stop and rotating
direction commands". (154
Network
 Starting the motor is only possible via the network control word.
FALSE / Not connected TRUE » Exception: jog operation; see chapter "Flexible I/0 configuration of
the start, stop and rotating direction commands". LU 54
» Example: Change-over from terminal control to network control 77
Keypad
* Starting the motor is only possible via the “ keypad key.
TRUE Any + Exception: jog operation; see chapter "Flexible 1/0 configuration of
the start, stop and rotating direction commands". 54
» Example: Change-over from terminal control to keypad controlt 75
Parameter
Address Name / setting range / [default setting] Information
0x2631:012 Function list: Activate keypad control Assignment of a trigger for the "Activate keypad control" function.
(P400.12) (Function list: Keypad control) Trigger = TRUE: activate keypad as control source.
* Further possible settings: » Trigger list (159 Trigger = FALSE: no action / deactivate keypad as control source again.
0 | Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:037 Function list: Activate network control Assignment of a trigger for the "Activate network control" function.
(P400.37) (Function list: Network control) Trigger = TRUE: Activate network control.
* Further possible settings: » Trigger list (159 Trigger = FALSE: no action / deactivate network control again.
0| Not connected No trigger assigned (trigger is constantly FALSE).
114 | Network control active (from version 02.00) TRUE if the network control is requested via bit 5 of the AC drive control
word 0x400B:001 (P592.01). Otherwise FALSE.
Notes:
 Set this selection if the network control is to be activated via bit 5 of
the AC drive control word.
¢ The AC drive control word can be used with any communication
protocol.
» AC drive control word (2305
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Internal control logic
The following signal flow shows the internal control logic:

Flexible I/O configuration 0x282B:001 Motor control
Active control source
0x2631:012 | Activate keypad control Ty Start/Stop
0x2631:037 | Activate network control 1: Network
2: Keypad
. o 0x2824 8: Full Keypad control Start method
0x2631:006 IS EIgR{IaVEILe o . = ; OXIB38:001
0x2631:007 [SERAGEVESE 1 PN
2 —:
0x2631:008 [GULRIEIe: : |_'1; Stop method
0x2631:009 [NV Control selection ; 0x2838:003
0: Flexible 1/0 configuration :
Network 1: Keypad :
Run forward (CW) Full Keypad Control
Run reverse (CCW)
Keypad ; Stop ("KSTOP")
W Run :
Y stop :
Connection list TL|
0x2631:002 [ start | ]

Notes:

In case of an activated keypad or network control, the "Run" 0x2631:002 (P400.02) function
must be set to TRUE to start the motor in addition to the inverter enable, either via digital
input or by the "Constant TRUE [1]" setting.

In case of an activated network control, the following functions are still active:

¢ 0x2631:001 (P400.01): Enable inverter

e 0x2631:002 (P400.02): Run

¢ 0x2631:003 (P400.03): Activate quick stop

e 0x2631:004 (P400.04): Reset error

e 0x2631:005 (P400.05): DC braking

e 0x2631:010 (P400.10): Jog forward (CW)

e 0x2631:011 (P400.11): Jog reverse (CCW)*

e 0x2631:012 (P400.12): Activate keypad control*
e 0x2631:037 (P400.37): Activate network control*
e 0x2631:043 (P400.43): Activate fault 1

e 0x2631:044 (P400.44): Activate fault 2

¢ 0x2631:054 (P400.54): Reset position counter

(*Not active in case of network operation in CiA402 mode 0x6060=2).

In case of an activated network control, the following functions are also still active if they are
not configured in the NetWordIN1 bit functionality:

e 0x2631:048 (P400.48): Activate PID influence ramp
e 0x2631:041 (P400.41): Select parameter set (bit 0)
e 0x2631:042 (P400.42): Select parameter set (bit 1)

All other functions configurable via 0x2631:xx (P400.xx) are deactivated in case of network
control.

In case of keypad control, the following functions continue to be active:

e 0x2631:001 (P400.01): Enable inverter

e 0x2631:002 (P400.02): Run

e 0x2631:003 (P400.03): Activate quick stop

¢ 0x2631:004 (P400.04): Reset error

e 0x2631:005 (P400.05): DC braking

e 0x2631:010 (P400.10): Jog forward (CW)

e 0x2631:011 (P400.11): Jog reverse (CCW)*

¢ All other functions of 0x2631:012 (P400.12) - 0x2631:055 (P400.55)
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The functions for setpoint changeover. » Changing the setpoint source during operation 125
Diagnostic parameters:

¢ 0x282A:001 (P126.01): Cause of disable

e 0x282A:002 (P126.02): Cause of quick stop

e (0x282A:003 (P126.03): Cause of stop

e (0x282B:001 (P125.01): Active control source
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6.4.1 Example: Change-over from terminal control to keypad control

* The control is executed primarily via the I/O terminals: Switch S1 serves to start and stop
the motor.

* Switch S2 serves to optionally change over to local keypad control. In case of activated
keypad control, the motor can only be started via the ] keypad key. However, the
condition is that switch S1 is closed.

+ If switch S1is opened again or the ¥ keypad key is pressed, the motor is stopped
(irrespective of the active control source).

¢ For details of the keypad control of the inverter, see the chapter "Keypad operating mode".
(1400

Connection plan Function
X3 Potentiometer R1| Frequency setpoint selection
Son88 ZToamzxung Switch S1|Run
o< T T T o {‘3 ? ? ? ? ? Switch S2 | Activate keypad control
Smats |1
R1 i S1|S2
Parameter Designation Setting for this example
0x2631:001 (P400.01) Enable inverter Constant TRUE [1]
0x2631:002 (P400.02) Run Digital input 1 [11]
0x2631:004 (P400.04) Reset fault Not connected [0]
0x2631:012 (P400.12) Activate keypad control Digital input 2 [12]
0x2824 (P200.00) Control selection Flexible I/O configuration [0]
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Example: Change-over from terminal control to keypad control

Input signals 60 Hz
50 Hz

40 Hz

Frequency setpoint selection 30 Hz-

20 Hz -
10 Hz
OHz 7t

Trigger Function

Constant TRUE 3] Enable mverter )

T I | © [ | ;
‘\‘ t
Digital input 2 [12] Activate keypad control | @) R
t
Keypad keys Run | el
"t
stop [V | @ ..
Output signals 60 Hz—
50 Hz -
40 Hz
30 Hz |
20 Hz |
10 Hz
Output frequency o Hi ,
0x2DDD 5,
-20 Hz
-30 Hz
-40 Hz
-50 Hz
Status signals 60 Hz
Running [50] |
"t
Stop active [53] R
t
Local control active [104] | R
t
Remote control active [105] 2
Tt

The status signals can be assigned to digital outputs. » Configure digital outputs 247

@ When changing over to another control source, the motor is first stopped with the stop method set in 0x2838:003 (P203.03).

@  The motor will also be stopped if the "Run" function is deactivated or the p keypad key is pressed (irrespective of the active control
source).

®  After stopping with the p keypad key and before a renewed start command from another control source, the “ key on the keypad must
be pressed to cancel the keypad stop again ("KSTOP").
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6.4.2 Example: Change-over from terminal control to network control

* The control is executed primarily via the I/O terminals. The switch S1 serves to start and
stop the motor.

* Switch S2 serves to activate the network control. In case of activated keypad control, the
motor can only be started via the network control word. However, the condition is that
switch S1 is closed.

e If the switch S1 is opened again, the motor is stopped (irrespective of the active control
source).

Connection plan Function
X3 Potentiometer R1| Frequency setpoint selection
BN b Switch S1|Run
o ? ? ? ? ? ? Switch S2 | Activate network control
, - 1
< |s1|s2
Parameter Name Setting for this example
0x2631:001 (P400.01) Enable inverter Constant TRUE [1]
0x2631:002 (P400.02) Run Digital input 1 [11]
0x2631:004 (P400.04) Reset fault Not connected [0]
0x2631:037 (P400.37) Activate network control Digital input 2 [12]
0x2824 (P200.00) Control selection Flexible 1/0 configuration [0]
Input signals 60 Hz
50 Hz -
40 Hz
Frequency setpoint selection 30 Hz-|
20 Hz
10 Hz
O Hz >

Trigger Function

Constant TRUE 1] Enablemverter L,
IS I | | @ | -

i
Digtalinput 2 12)°_ Acsvate networ conrol IR

Network control word: Run forward | l

Output signals 60 Hz
50 Hz
40 Hz
30 Hz+
20 HzH
10 Hz

O Hz

-10 Hz

-20 Hz

-30 Hz

-40 Hz

-50 Hz

-60 Hz -

Output frequency
0x2DDD

Status signals

stopactiverss ______________Jil [] [ 1,
[Local control active10a 4
[Remote control active 105 g

The status signals can be assigned to digital outputs. » Configure digital outputs 247

@ When changing over to another control source, the motor is first stopped with the stop method set in 0x2838:003 (P203.03).
@ The motor will also be stopped if the "Run" function is deactivated (irrespective of the active control source).
® Commands via the network are ignored if the network control is not active.
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7 Configuring the frequency control

7.1 Basic setting

In the following, the steps required for configuring the frequency control are described.

1. Set 0x6060 (P301.00) to "MS: Velocity mode [-2]" operating mode (default setting).

2. Select the standard setpoint source for the frequency control in 0x2860:001 (P201.01).
3. Configure the selected standard setpoint source. » Configure setpoint sources (182

4. Adjust the ramp times to the application. » Ramp times (180

5. Optional: Configuring the process controller 112

The following signal flow shows the internal setpoint logics:

Motor control

Modes of operation

Process controller: operating mode Liatia

0x4020:001
|

0x2860:001 | Frequency setpoint T IOxZBOE

MS: Velocity mode [-2]
(default setting)

. . +
0x2860:002 I PID setpoint | PID Unit OxA01F-001 2 I: 0x2631:045
. ; : Deactivate
0x4020:002 | PID variable PID Unlttj
I | 0x401F:002 PID control
0x4020:004 I Speed feedforward control | Hz |—> Ia't (trigger)

MS = manufacturer specific

The frequency control is now active and the inverter responds to the frequency setpoint given
by the selected setpoint source.

7.1.1 Standard setpoint source

The selected "setpoint source" serves to provide the inverter with its setpoint. The setpoint
source can be selected individually for each operating mode.

Possible setpoint sources are:

¢ Analog inputs

¢ Keypad

¢ Network

e Parameterisable setpoints (presets)

* "Motor potentiometer" function

¢ "Sequencer" function

Details

¢ For applications only requiring one setpoint, it is sufficient to define the standard setpoint
source in 0x2860:001 (P201.01).

¢ For applications requiring a change-over of the setpoint source during operation, the
functions for setpoint change-over have to be configured accordingly. » Changing the
setpoint source during operation 125

Parameter

Address Name / setting range / [default setting] Information

0x2860:001 Frequency control: Default setpoint source Selection of the standard setpoint source for operating mode "MS:
(P201.01) (Freq. setp. src.) Velocity mode".

* The selected standard setpoint source is always active in the
operating mode 0x6060 (P301.00) = "MS: Velocity mode [-2]" when
no setpoint change-over to another setpoint source via corresponding
triggers/functions is active.

» Changing the setpoint source during operationt 125

[y

Keypad The setpoint is specified locally by the keypad.
« Default setting: 0x2601:001 (P202.01)

* Usethe 1‘ and l navigation keys to change the keypad setpoint

(also during running operation).
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Address

Name / setting range / [default setting]

Information

2

Analog input 1

The setpoint is defined as analog signal via the analog input 1.
» Analog input 1 3240

w

Analog input 2

The setpoint is defined as analog signal via the analog input 2.
» Analog input 21244

4| HTL input (from version 04.00) The digital inputs DI3 and DI4 can be configured as HTL input to use an
HTL encoder as setpoint encoder or define the setpoint as a reference
frequency ("pulse train").
5| Network The setpoint is defined as process data object via the network.
» Define setpoint via networki 273

11 | Frequency preset 1 For the setpoint selection, preset values can be parameterised and
12 | Frequency preset 2 selected.
13| Frequency preset 3 » Setpoint presets (183
14 | Frequency preset 4
15| Frequency preset 5
16| Frequency preset 6
17| Frequency preset 7
18 | Frequency preset 8
19| Frequency preset 9
20 | Frequency preset 10
21 |Frequency preset 11
22| Frequency preset 12
23 |Frequency preset 13
24 | Frequency preset 14
25 | Frequency preset 15
31 |Segment preset 1 (from version 03.00) For the setpoint selection, the segment presets parameterised for the

32

Segment preset 2

(from version 03.00)

33

Segment preset 3

(from version 03.00)

34

Segment preset 4

(from version 03.00)

35

Segment preset 5

(from version 03.00)

36

Segment preset 6

(from version 03.00)

37

Segment preset 7

(from version 03.00)

38

Segment preset 8

(from version 03.00)

"sequencer" function can be selected as well.
» Sequencer (187

50

Motor potentiometer

The setpoint is generated by the "motor potentiometer" function. This
function can be used as an alternative setpoint control which is
controlled via two signals: "MOP setpoint up" and "MOP setpoint
down".

» Motor potentiometer (MOP) 185

201

Internal value

(from version 05.00)

202

Internal value

(from version 05.00)

203

Internal value

(from version 05.00)

204

Internal value

(from version 05.00)

205

Internal value

(from version 05.00)

206

Internal value

(from version 05.00)

Internal values of the manufacturer.
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7.1.2 Ramp times

The frequency setpoint is internally guided via a ramp generator. The acceleration time and

the deceleration time are independently adjustable.

Details

e The acceleration time set in 0x2917 (P220.00) refers to an acceleration from standstill to
the maximum frequency set in 0x2916 (P211.00). At a low setpoint selection, the real

acceleration time decreases accordingly.

¢ The deceleration time set in 0x2918 (P221.00) refers to the deceleration of the set
maximum frequency to standstill. In case of a lower actual frequency, the actual

deceleration time is reduced accordingly.

Input signals 60 Hz
50 Hz
40 Hz
Frequency setpoint selection 30 Hz |
20 Hz
10 Hz
0 Hz >
Output signals zg :i 0x2916 3
I
Output frequency :g :i: i
0x2DDD - | i i i \
10 Hz | 3 3 3
0 Hz T T
0x2917 0x2918
Parameter
Address Name / setting range / [default setting] Information
0x2917 Acceleration time 1 Acceleration time 1 for the operating mode "MS: Velocity mode".
(P220.00) (Accelerat.time 1) * The acceleration time set refers to the acceleration from standstill to
0.0...[5.0] ... 3600.0 s the maximum frequency set. In the case of a lower setpoint selection,
the actual acceleration time is reduced accordingly.

» Setting is not effective in the operating mode 0x6060 (P301.00) =

"CiA: Velocity mode [2]".
0x2918 Deceleration time 1 Deceleration time 1 for the operating mode "MS: Velocity mode".
(P221.00) (Decelerat.time 1) ¢ The deceleration time set refers to the deceleration from the
0.0...[5.0] ... 3600.0' s maximum frequency set to standstill. In the case of a lower actual
frequency, the actual deceleration time is reduced accordingly.

« Setting is not effective in the operating mode 0x6060 (P301.00) =

"CiA: Velocity mode [2]".
0x291C Quick stop deceleration time Quick stop deceleration time for the operating mode "MS: Velocity
(P225.00) (QSP dec. time) mode".
0.0...[1.0] ... 3600.0 s  If the "Quick stop" function is activated, the motor is brought to a
standstill within the deceleration time set here.

* The deceleration time set refers to the deceleration from the
maximum frequency set to standstill. In the case of a lower actual
frequency, the actual deceleration time is reduced accordingly.

 Setting is not effective in the operating mode 0x6060 (P301.00) =
"CiA: Velocity mode [2]".

» Example: Quick stop 67
0x291E:001 S-Ramp characteristic: Smoothing factor Factor for S-rounding of the acceleration/deceleration ramps.
(P226.01) (S-ramp char.: Smoothing factor) « With the setting "0.0", the S-rounding is deactivated and acceleration/
0.0...[0.0] ... 100.0 % deceleration with linear ramps is carried out.

* The smoothing factor increases the ramp time as follows:

50 % --> 1.5 x configured ramp time
100 % --> 2 x configured ramp time
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Example for operating mode

Parameter Name Setting for this example
0x2631:001 (P400.01) Enable inverter Constant TRUE [1]
0x2631:002 (P400.02) Run Digital input 1 [11]
0x2915 (P210.00) Minimum frequency 15 Hz
0x2916 (P211.00) Maximum frequency 40 Hz
0x2917 (P220.00) Acceleration time 1 4s
0x2918 (P221.00) Deceleration time 1 3s
Input signals 60 Hz

50 Hz| /

40 Hz

30 Hz -

20 Hz / ! ‘\
10 Hz | i ! \

Frequency setpoint selection  oHz : >

I
A0HzA |
-20 Hz |
-30Hzo |
-40 Hz }

I
I
I
I
‘
I
!

-50 Hz
-60 Hz -

Trigger Function

Constant TRUE [1] Enable inverter l 2 >

[l | ! t

Digitalinput 1(11] Jrun __________JIl @ |

. 1 i t
Output signals 60 Hz !
50 Hz| i 0x2916
40 Hz : y .
| ! \@ I N
30Hz9 - 0x2915 | I\ 0x2915. | ‘
20tz *‘ L\ 0x2917 0x2918
Output frequency 2] @ e \[‘—ﬂ [—
OHz I ) >t
0x200D "] ‘ ‘ ‘
D T 0x2917 0x2918 0x2918 | I
20 Hz | 4 ! !
30 HzH 0x2915 i i
-40 Hz ry
-50 Hz 0x2916
-60 Hz -
@  After a start command, the motor is accelerated to the minimum frequency. This is also the case if the setpoint selection is = 0 Hz. If the
setpoint exceeds the minimum frequency, the ramp generator follows the setpoint.
@ If the start command is deactivated again, the motor is stopped with the stop method set in 0x2838:003 (P203.03) (here: Standard ramp).
® The motor is accelerated to the set maximum frequency.
@  If the setpoint falls below the minimum frequency, it is decelerated up to the minimum frequency.
(® In case of a sign reversal of the setpoint, a change of direction of rotation takes place, the minimum and maximum frequency, however,

continue to apply.
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7.2 Configure setpoint sources

The following setpoint sources are described in this chapter:

¢ Keypad 82

e Setpoint presets (183

¢ Motor potentiometer (MOP) 11 85
e Sequencer 187

Setpoint sources described in other chapters:

e Analoginput 11240

e Analoginput 2 (1244

¢ Network: Define setpoint via network 11273

7.2.1 Keypad
For the manual setpoint selection via keypad, the following default settings are used:
Parameter
Address Name / setting range / [default setting] Information
0x2601:001 Keypad setpoints: Frequency setpoint Default setting of the keypad setpoint for the operating mode 0x6060
(P202.01) (Keypad setpoints: KP freq.setpoint) (P301.00) = "MS: Velocity mode [-2]".
0.0 ... [20.0] ... 599.0 Hz
0x2601:002 Keypad setpoints: Process controller setpoint Default setting of the keypad setpoint for the reference value of the PID
(P202.02) (Keypad setpoints: KP PID setpoint) control.
-300.00 ... [0.00] ... 300.00 PID unit

The increment for keypad setpoints can be adapted in 0x2862 (P701.00) by pressing a keypad

arrow key once.

A switch-over to the keypad during operation is also possible as an alternative to the standard

setpoint source setting.
» Example: Change-over from Al1l setpoint to keypad setpoi

Related topics
» Keypad 2399

82
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7.2.2 Setpoint presets

15 different frequency setpoints (presets) can be parameterised for the frequency control. 8
process controller setpoints (presets) can also be parameterised for the optional PID control.

Parameter
Address Name / setting range / [default setting] Information
0x2911:001 Frequency setpoint presets: Preset 1 Parameterisable frequency setpoints (presets) for operating mode "MS:
(P450.01) (Freq. presets: Freq. preset 1) Velocity mode".
0.0...[20.0] ... 599.0 Hz
0x2911:002 Frequency setpoint presets: Preset 2
(P450.02) (Freq. presets: Freq. preset 2)
0.0 ... [40.0] ... 599.0 Hz
0x2911:003 Frequency setpoint presets: Preset 3
(P450.03) (Freq. presets: Freq. preset 3)
Device for 50-Hz mains: 0.0 ... [50.0] ... 599.0 Hz
Device for 60-Hz mains: 0.0 ... [60.0] ... 599.0 Hz
0x2911:004 Frequency setpoint presets: Preset 4
(P450.04) (Freq. presets: Freq. preset 4)
0.0...[0.0] ... 599.0 Hz
0x2911:005 Frequency setpoint presets: Preset 5
(P450.05) (Freq. presets: Freq. preset 5)
0.0...[0.0] ... 599.0 Hz
0x2911:006 Frequency setpoint presets: Preset 6
(P450.06) (Freq. presets: Freq. preset 6)
0.0...[0.0] ... 599.0 Hz
0x2911:007 Frequency setpoint presets: Preset 7
(P450.07) (Freq. presets: Freq. preset 7)
0.0...[0.0] ... 599.0 Hz
0x2911:008 Frequency setpoint presets: Preset 8
(P450.08) (Freq. presets: Freq. preset 8)
0.0...[0.0] ... 599.0 Hz
0x2911:009 Frequency setpoint presets: Preset 9
(P450.09) (Freq. presets: Freq. preset 9)
0.0...[0.0] ... 599.0 Hz
0x2911:010 Frequency setpoint presets: Preset 10
(P450.10) (Freq. presets: Freq. preset 10)
0.0...[0.0] ... 599.0 Hz
0x2911:011 Frequency setpoint presets: Preset 11
(P450.11) (Freq. presets: Freq. preset 11)
0.0...[0.0] ... 599.0 Hz
0x2911:012 Frequency setpoint presets: Preset 12
(P450.12) (Freq. presets: Freq. preset 12)
0.0...[0.0] ... 599.0 Hz
0x2911:013 Frequency setpoint presets: Preset 13
(P450.13) (Freq. presets: Freq. preset 13)
0.0...[0.0] ... 599.0 Hz
0x2911:014 Frequency setpoint presets: Preset 14
(P450.14) (Freq. presets: Freq. preset 14)
0.0...[0.0] ... 599.0 Hz
0x2911:015 Frequency setpoint presets: Preset 15
(P450.15) (Freq. presets: Freq. preset 15)
0.0...[0.0] ... 599.0 Hz
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Address Name / setting range / [default setting] Information
0x4022:001 PID setpoint presets: Preset 1 Parameterisable process controller setpoints (presets) for PID control.
(P451.01) (PID presets: PID preset 1)

-300.00 ... [0.00] ... 300.00 PID unit
0x4022:002 PID setpoint presets: Preset 2
(P451.02) (PID presets: PID preset 2)

-300.00 ... [0.00] ... 300.00 PID unit
0x4022:003 PID setpoint presets: Preset 3
(P451.03) (PID presets: PID preset 3)

-300.00 ... [0.00] ... 300.00 PID unit
0x4022:004 PID setpoint presets: Preset 4
(P451.04) (PID presets: PID preset 4)

-300.00 ... [0.00] ... 300.00 PID unit
0x4022:005 PID setpoint presets: Preset 5
(P451.05) (PID presets: PID preset 5)

-300.00 ... [0.00] ... 300.00 PID unit
0x4022:006 PID setpoint presets: Preset 6
(P451.06) (PID presets: PID preset 6)

-300.00 ... [0.00] ... 300.00 PID unit
0x4022:007 PID setpoint presets: Preset 7
(P451.07) (PID presets: PID preset 7)

-300.00 ... [0.00] ... 300.00 PID unit
0x4022:008 PID setpoint presets: Preset 8
(P451.08) (PID presets: PID preset 8)

-300.00 ... [0.00] ... 300.00 PID unit

A switch-over to a preset during operation is also possible as an alternative to the standard
setpoint source setting.

» Example: Change-over from keypad setpoint to preset 1 ... 7 1133
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7.23

Motor potentiometer (MOP)

The "Motor potentiometer" function can be used as an alternative setpoint control that is
controlled via two functions: "MOP setpoint up" and "MOP setpoint down".

Details

If the motor potentiometer is active as the setpoint source, the setpoint generated by this
function ("MOP value") can be changed according to following the truth table via the triggers
assigned to the two functions "MOP setpoint up" and "MOP setpoint down":

MOP setpoint up MOP setpoint down |Response of the function
0x2631:023 (P400.23) | 0x2631:024 (P400.24)

FALSE FALSE The last MOP value is maintained.

TRUE FALSE The MOP value is increased to a maximum of the upper limit value for the respective operating
mode with the acceleration time 2.
(The motor follows the setpoint change with acceleration time 1.)

FALSE TRUE The MOP value is increased to a maximum of the lower limit value for the respective operating
mode with the deceleration time 2.
(The motor follows the setpoint change with deceleration time 1.)

TRUE TRUE The last MOP value is maintained.

The start behavior can be selected in 0x4003 (P413.00). In the default setting, the last MOP
value is used as the initial value. The last MOP value remains available after switching the
mains voltage off and on again. As an alternative, an adjustable initial value or the minimum
value can be used for starting.

Parameter
Address

0x2631:023
(P400.23)

Name / setting range / [default setting] Information

Function list: MOP setpoint up
(Function list: MOP up)
* Further possible settings: » Trigger list (159

Assignment of a trigger for the "MOP setpoint up" function.

Trigger = TRUE: setpoint generated by the "Motor potentiometer"
function ("MOP value") is maximally increased to the upper range limit
with acceleration time 2.

Trigger = FALSE: last MOP value is maintained.

Notes:

e If the "MOP setpoint up" and "MOP setpoint down" functions are
active at the same time, the last MOP value is maintained.

e Acceleration time 2 can be set in 0x2919 (P222.00).

No trigger assigned (trigger is constantly FALSE).

0 ‘ Not connected

0x2631:024
(P400.24)

Function list: MOP setpoint down
(Function list: MOP down)
* Further possible settings: » Trigger list (159

Assignment of a trigger for the "MOP setpoint down" function.

Trigger = TRUE: setpoint generated by the "Motor potentiometer"
function ("MOP value") is maximally decreased to the lower range limit
with deceleration time 2.

Trigger = FALSE: last MOP value is maintained.

Notes:

* If the "MOP setpoint up" and "MOP setpoint down" functions are
active at the same time, the last MOP value is maintained.

e Deceleration time 2 can be set in 0x291A (P223.00).

No trigger assigned (trigger is constantly FALSE).

0 ‘ Not connected

MOP starting mode
(MOP startmode)

0 | Last value

0x4003
(P413.00)

Selection of the initial value which is used after activation of the
function.

The last MOP value is used as initial value. It is still provided after the
mains voltage has been switched off and on again.

Note: The last MOP value is saved in the internal EEPROM of the
inverter. If the memory module is transferred to a compatible device, the
last MOP value will therefore not be accepted.

[y

Starting value The starting value of the corresponding operating mode is used as initial
value:

e 0x4004:001 (P414.01) for the operating mode "MS: Velocity mode"

e 0x4004:002 (P414.02) for PID control

e 0x4004:003 (P414.03) for the operating mode "MS: Torque mode"

The minimum value of the corresponding operating mode is used as
initial value:

e 0x2915 (P210.00) for the operating mode "MS: Velocity mode"

e 0x404E:001 (P605.01) for PID control

N

Minimum value
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Address Name / setting range / [default setting] Information
0x4004:001 MOP starting values: Frequency Starting value for operating mode "MS: Velocity mode".
(P414.01) (MOP start value: Frequency) « This value is used as initial value if "Starting value [1]" is set in 0x4003
0.0...[0.0] ... 599.0 Hz (P413.00).
0x4004:002 MOP starting values: PID value Starting value for reference value of the PID control.
(P414.02) (MOP start value: PID value) e This value is used as initial value if "Starting value [1]" is set in 0x4003
-300.00 ... [0.00] ... 300.00 PID unit (P413.00).
0x4004:003 MOP starting values: Torque Starting value for operating mode "MS: Torque mode".
(P414.03) (MOP start value: Torque) » This value is used as initial value if "Starting value [1]" is set in 0x4003
0.0...[0.0] ... 1000.0 % (P413.00).
e 100 % = motor rated torque (0x6076 (P325.00)).
0x4009:001 MOP values saved: Frequency Display of the last MOP value saved internally for the operating mode
¢ Read only: x.x Hz "MS: Velocity mode".
* This value is used as initial value if "Last value [0]" is set in 0x4003
(P413.00).
0x4009:002 MOP values saved: PID value Display of the last MOP value saved internally for the reference value of
¢ Read only: x.xx PID unit the PID control.
e This value is used as initial value if "Last value [0]" is set in 0x4003
(P413.00).
0x4009:003 MOP values saved: Torque Display of the last MOP value saved internally for the operating mode

¢ Read only: x.x %

"MS: Torque mode".

¢ This value is used as initial value if "Last value [0]" is set in 0x4003
(P413.00).

* 100 % = motor rated torque (0x6076 (P325.00)).

A switch-over to the motor potentiometer during operation is also possible as an alternative
to the standard setpoint source setting.

» Example: Change-over from All setpoint to MOP setpoint Ll 136
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7.2.4 Sequencer

The "sequencer" function serves to transfer a programmed sequence of setpoints to the
motor control. The switch-over to the next setpoint can be made time-controlled or even-
controlled. Optionally, the "sequencer" function can also trigger the digital and analog
outputs.

The sequencer only generates setpoints. However, the sequencer does not
control the motor operation (does not output any start and stop commands).

Basics: Sequences, steps and segments

Overall, sequences with the numbers 1 to 8 can be configured.

Each sequence consists of 16 configurable steps.

Each step of a sequence can call a "segment".

¢ A segment contains, among other things preset setpoints (speed setpoint, PID control
value, torque setpoint), a combined acceleration/deceleration for the speed setpoint
and optionally a configuration for the digital and analog outputs.

e 8 different segments and one end segment can be configured.

Alternatively to calling a single segment, a complete sequence (with a higher number) can

also be called from one step. This serves to implement nested sequences or summarize

several sequences to one sequence.

©) @) ®

Sequence 1 Sequence 2 Sequence 1 Sequence 2

] seerents )
 seamenr )
E] Segment 7 3
4 Sequence 3

A 4

i Segment 1 i Segment 1 k} Sequence 2

J

] Segment 2 ] Segment 6 P4 Sequence 3

E] Segment 3

 scomerc2

E] Segment 7

] Segment 8

Number
of cycles passed
No through?

Yes ﬂ

Segment 4

Y sesmens

D Segment 1

Simple sequence with four steps.

Simple sequence with four steps that are passed through several times (number of cycles > 1).
For each sequence, the number of cycles can be set individually.

Nested sequence, in which other (sub) sequences are called by one (main) sequence.
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Commissioning

For commissioning the sequencer, we recommend the following proceeding:
1. Configure segments (including end segment).

Details: » Segment configuration 89
2. Configure sequences:

a) Assign the segments to the single steps of a sequence.
b) Set the number of cycles for the respective sequence.

Details: » Sequence configuration 199
3. Make the basic setting of the sequencer:
a) Set the desired operating mode (time and/or step operation).
b) Optionally adjust the sequence end mode and the sequence start mode.
Details: » Sequencer basic settings 1103
4. Configure the control of the sequencer:
a) Assign the functions for selecting a sequence to suitable triggers (e. g. digital inputs).
b) Assign the functions for controlling the sequencer (start, stop, cancel, ...) to suitable
triggers.

Details: » Sequencer control functions 1 106
Control

The sequencer can be controlled with the following function. For details, see chapter
"Sequencer control functions". 1106

Function Information

Select sequence (bit 0) ... Select Bit coded selection of the sequence to be started.

sequence (bit 3)

Start sequence The selected sequence is started. The start can take place edge or status-controlled depending on the
configuration.

Next sequence step Immediate jump to the next step irrespective of the time set for the segment.

Pause sequence The sequencer stops in the current step. The elapsing time set for the segment is stopped. The sequencer
setpoint remains active.

Suspend sequence There is a temporary return to the normal setpoint control. The sequence is then continued at the point
where it was suspended.

Stop sequence Direct jump to the end segment. The further execution depends on the selected end of sequence mode.

Abort sequence Immediate return to the normal setpoint control. The end segment is not executed anymore.

Diagnostics

For diagnosing the sequencer, the diagnostic parameters listed in chapter "Sequencer
diagnostics" are available. 110

Internal status signals
The sequencer provides different internal status signals (see the following table). These status
signals can be assigned to the relay, the digital outputs or the status word NetWordOUT1.

» Configure digital outputs 247

Internal status signal Information

"Sequencer controlled [100]" The control is executed via the sequencer (according to the configuration of the digital outputs for the current
segment).

"Sequence active [101]" The sequence is running and is currently not suspended.

"Sequence suspended [102]" The sequence is currently suspended.

"Sequence done [103]" The sequence is completed (end segment was passed through).
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7.24.1 Segment configuration
Each step of a sequence can call a "segment". A segment contains, among other things preset
setpoints (speed setpoint, PID control value, torque setpoint), a combined acceleration/
deceleration for the speed setpoint and optionally a configuration for the digital and analog

outputs.

Details

As a total, 8 segments and one end segment can be configured.

* The settings are only effective if a sequence is active and the respective segment is

executed.

¢ Only those settings that are relevant for the corresponding operating mode must be made;
i.e. if the PID control is not used, no PID setpoint has to be set for the segment.

¢ The following figure shows the segment settings relevant for the operating mode 0x6060
(P301.00) = "MS: Velocity mode [-2]".

e The table below provides a brief overview of the possible settings of the different

segments.

Frequency setpoint

60 Hz
50 Hz
40 Hz
30 Hz
20 Hz
10 Hz

0 Hz—

Segment 1 | Segment 2 End segment
‘ O :
"t
ItSegmentl > tSegmentz tEnd segment >
® ® ® |
|
i

Seq. controlled [100] ) Relay / digital output | ® ® ( R

10V
Seq. controlled [10] Analog output —‘ 5 | ®
ov

NetWordOUT2 0x400A:002 [0a234 9) 0x5678 (2 e @ ]
t

Setting Info

Frequency setpoint @ | Only relevant for the operating mode 0x6060 (P301.00) = "MS: Velocity mode [-2]”. The direction of
rotation is implemented according to the sign.

Acceleration/deceleration @ | Only relevant for the operating mode 0x6060 (P301.00) = "MS: Velocity mode [-2]”. The set time
refers to the acceleration from standstill to the set maximum frequency. The deceleration is effected
with the same ramp.

Time ® Meaning for segment 1 ... 8:

Runtime for the segment after the expiration of which it is switched over to the next step of the
sequence. Only relevant for Sequencer mode 0x4025 (P800.00) = "Time operation [1]" or "Time &
step operation [3]".

@ | Meaning for end segment:
Delay time for activating the output states configured for the end segment.

Digital outputs ® | Optionally: Set digital outputs to a certain level for the execution time of the segment.

Analog outputs ® | Optionally: Set analog outputs to an adjustable voltage value for the execution time of the segment.

PID setpoint Only relevant if the PID control in 0x4020:001 (P600.01) is activated.

» Configuring the process controller 112
Torque setpoint Only relevant for the operating mode 0x6060 (P301.00) = "MS: Torque mode [-1]".
» Configuring the torque control (146

NetWordOUT2 @ Optionally: Set the NetWordOUT2 data word to an adjustable value for the execution time of the
segment. The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped to a network register
to transfer the set value as process date.

» Output messages of the "sequencer" function via network 281

In the following, all parameters relevant for the segment configuration are given.

If the sequencer is active, write accesses to all parameters are blocked that
concern the active segment configuration!
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Parameter

Address Name / setting range / [default setting] Information

0x4026:001 Sequencer segment 1: Frequency setpoint Frequency setpoint for the segment.

(P801.01) (Segment 1: Frequency setp.) e Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity

-599.0 ... [0.0] ... 599.0 Hz mode [-2]".

¢ From version 03.00 ¢ Direction of rotation according to sign.

0x4026:002 Sequencer segment 1: Acceleration/deceleration Acceleration/deceleration for the segment.
(P801.02) (Segment 1: Accel./decel.) « Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity
0.0...[5.0] ... 3600.0 s mode [-2]".

¢ From version 03.00 * The set time refers to the acceleration from standstill to the set

maximum frequency. The deceleration is effected with the same
ramp.
0x4026:003 Sequencer segment 1: Time Runtime for the segment after the expiry of which it is switched over to
(P801.03) (Segment 1: Time) the next step of the sequence.
0.0...[0.0] ... 100000.0 s * Only relevant for Sequencer mode 0x4025 (P800.00) = "Time
e From version 03.00 operation [1]" or "Time & step operation [3]".
* With the setting "0.0", the segment will be skipped.
0x4026:004 Sequencer segment 1: Digital outputs Optionally: Set digital outputs to the level set here for the execution
(P801.04) (Segment 1: Digital outp.) time of the segment.

0 F [0] ... 25? Note!

* From version 03.00 In order that the control of a digital output is executed by the sequencer,
the following assighment must be made for the respective digital output:
» Relay: 0x2634:001 (P420.01) = "Sequencer controlled [100]"
 Digital output 1: 0x2634:002 (P420.02) = "Sequencer controlled [100]"

Bit O | Relay 0 =X9/NO-COM open and NC-COM closed.
1 =X9/NO-COM closed and NC-COM open.
An inversion set in 0x2635:001 (P421.01)is taken into consideration here.
Bit 1 | Digital output 1 0 = set digital output 1 to LOW level.
1 = set digital output 1 to HIGH level.
An inversion set in 0x2635:002 (P421.02) is taken into consideration
here.
Bit 2 | Digital output 2 Function is not supported in this device.
0x4026:005 Sequencer segment 1: Analog outputs Optionally: Set analog output to the voltage value set here for the
(P801.05) (Segment 1: Analog outp.) execution time of the segment.

O.OFO [0.00} ... 10.00 VDC Note!

* From version 03.00 In order that the control of the analog output is executed by the
sequencer, the following assighment must be made for the analog
output:

* Analog output 1: 0x2639:002 (P440.02) = "Sequencer controlled [10]"
0x4026:006 Sequencer segment 1: PID setpoint PID control value for the segment.
(P801.06) (Segment 1: PID setp.) * Only relevant if the PID control in 0x4020:001 (P600.01) is activated.

-300.00 ... [0.00] ... 300.00 PID unit

¢ From version 03.00

0x4026:007 Sequencer segment 1: Torque setpoint Torque setpoint for the segment.
(P801.07) (Segment 1: Torque setp.) e Only relevant for operating mode 0x6060 (P301.00) = "MS: Torque

-400.0 ... [100.0] ... 400.0 % mode [-1]".

¢ From version 03.00

0x4026:008 Sequencer segment 1: NetWordOUT2 Optionally: Set the NetWordOUT2 data word to the value set here for
0...[0] ... 65535 the execution time of the segment.
e From version 03.00 e The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped
to a network register to transfer the set value as process date.
0x4026:009 Sequencer segment 1: Reserved
0...[0] ... 4294967295.0
¢ From version 03.00
0x4027:001 Sequencer segment 2: Frequency setpoint Frequency setpoint for the segment.
(P802.01) (Segment 2: Frequency setp.) e Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity

-599.0...[0.0] ... 599.0 Hz mode [-2]".

¢ From version 03.00 « Direction of rotation according to sign.

0x4027:002 Sequencer segment 2: Acceleration/deceleration Acceleration/deceleration for the segment.
(P802.02) (Segment 2: Accel./decel.) « Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity

0.0...[5.0] ...3600.0 s
¢ From version 03.00

mode [-2]".

* The set time refers to the acceleration from standstill to the set
maximum frequency. The deceleration is effected with the same
ramp.
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Address Name / setting range / [default setting] Information
0x4027:003 Sequencer segment 2: Time Runtime for the segment after the expiry of which it is switched over to
(P802.03) (Segment 2: Time) the next step of the sequence.
0.0...[0.0] ... 100000.0 s ¢ Only relevant for Sequencer mode 0x4025 (P800.00) = "Time
e From version 03.00 operation [1]" or "Time & step operation [3]".
* With the setting "0.0", the segment will be skipped.
0x4027:004 Sequencer segment 2: Digital outputs Optionally: Set digital outputs to the level set here for the execution
(P802.04) (Segment 2: Digital outp.) time of the segment.
0 F [o] ... 25? Notel
* From version 03.00 In order that the control of a digital output is executed by the sequencer,
the following assighment must be made for the respective digital output:
» Relay: 0x2634:001 (P420.01) = "Sequencer controlled [100]"
 Digital output 1: 0x2634:002 (P420.02) = "Sequencer controlled [100]"
Bit O | Relay 0 =X9/NO-COM open and NC-COM closed.
1 =X9/NO-COM closed and NC-COM open.
An inversion set in 0x2635:001 (P421.01)is taken into consideration here.
Bit 1 | Digital output 1 0 = set digital output 1 to LOW level.
1 = set digital output 1 to HIGH level.
An inversion set in 0x2635:002 (P421.02) is taken into consideration
here.
Bit 2 | Digital output 2 Function is not supported in this device.
0x4027:005 Sequencer segment 2: Analog outputs Optionally: Set analog output to the voltage value set here for the
(P802.05) (Segment 2: Analog outp.) execution time of the segment.
O.OFO [0.001 ... 10.00 vDC Notel
* From version 03.00 In order that the control of the analog output is executed by the
sequencer, the following assignment must be made for the analog
output:
* Analog output 1: 0x2639:002 (P440.02) = "Sequencer controlled [10]"
0x4027:006 Sequencer segment 2: PID setpoint PID control value for the segment.
(P802.06) (Segment 2: PID setp.) * Only relevant if the PID control in 0x4020:001 (P600.01) is activated.
-300.00 ... [0.00] ... 300.00 PID unit
¢ From version 03.00
0x4027:007 Sequencer segment 2: Torque setpoint Torque setpoint for the segment.
(P802.07) (Segment 2: Torque setp.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Torque
-400.0 ... [100.0] ... 400.0 % mode [-1]".
¢ From version 03.00
0x4027:008 Sequencer segment 2: NetWordOUT2 Optionally: Set the NetWordOUT2 data word to the value set here for
0...[0] ... 65535 the execution time of the segment.
e From version 03.00 e The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped
to a network register to transfer the set value as process date.
0x4027:009 Sequencer segment 2: Reserved
0...[0] ... 4294967295.0
¢ From version 03.00
0x4028:001 Sequencer segment 3: Frequency setpoint Frequency setpoint for the segment.
(P803.01) (Segment 3: Frequency setp.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity
-599.0 ... [0.0] ... 599.0 Hz mode [-2]".
¢ From version 03.00 ¢ Direction of rotation according to sign.
0x4028:002 Sequencer segment 3: Acceleration/deceleration Acceleration/deceleration for the segment.
(P803.02) (Segment 3: Accel./decel.) « Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity
0.0...[5.0] ... 3600.0 s mode [-2]".
¢ From version 03.00 * The set time refers to the acceleration from standstill to the set
maximum frequency. The deceleration is effected with the same
ramp.
0x4028:003 Sequencer segment 3: Time Runtime for the segment after the expiry of which it is switched over to
(P803.03) (Segment 3: Time) the next step of the sequence.

0.0...[0.0] ... 100000.0 s
¢ From version 03.00

* Only relevant for Sequencer mode 0x4025 (P800.00) = "Time
operation [1]" or "Time & step operation [3]".
* With the setting "0.0", the segment will be skipped.
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Address Name / setting range / [default setting] Information

0x4028:004 Sequencer segment 3: Digital outputs Optionally: Set digital outputs to the level set here for the execution
(P803.04) (Segment 3: Digital outp.) time of the segment.

0 F [0] ... 25? Note!

* From version 03.00 In order that the control of a digital output is executed by the sequencer,
the following assighment must be made for the respective digital output:
» Relay: 0x2634:001 (P420.01) = "Sequencer controlled [100]"
 Digital output 1: 0x2634:002 (P420.02) = "Sequencer controlled [100]"

Bit O | Relay 0 =X9/NO-COM open and NC-COM closed.
1 =X9/NO-COM closed and NC-COM open.
An inversion set in 0x2635:001 (P421.01)is taken into consideration here.
Bit 1 | Digital output 1 0 = set digital output 1 to LOW level.
1 = set digital output 1 to HIGH level.
An inversion set in 0x2635:002 (P421.02) is taken into consideration
here.
Bit 2 | Digital output 2 Function is not supported in this device.
0x4028:005 Sequencer segment 3: Analog outputs Optionally: Set analog output to the voltage value set here for the
(P803.05) (Segment 3: Analog outp.) execution time of the segment.

O.OFO [0.00} ... 10.00 VDC Note!

* From version 03.00 In order that the control of the analog output is executed by the
sequencer, the following assignhment must be made for the analog
output:

* Analog output 1: 0x2639:002 (P440.02) = "Sequencer controlled [10]"
0x4028:006 Sequencer segment 3: PID setpoint PID control value for the segment.
(P803.06) (Segment 3: PID setp.) * Only relevant if the PID control in 0x4020:001 (P600.01) is activated.

-300.00 ... [0.00] ... 300.00 PID unit

¢ From version 03.00

0x4028:007 Sequencer segment 3: Torque setpoint Torque setpoint for the segment.
(P803.07) (Segment 3: Torque setp.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Torque

-400.0 ... [100.0] ... 400.0 % mode [-1]".

¢ From version 03.00

0x4028:008 Sequencer segment 3: NetWordOUT2 Optionally: Set the NetWordOUT2 data word to the value set here for
0...[0] ... 65535 the execution time of the segment.
e From version 03.00 * The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped
to a network register to transfer the set value as process date.
0x4028:009 Sequencer segment 3: Reserved
0...[0] ... 4294967295.0
¢ From version 03.00
0x4029:001 Sequencer segment 4: Frequency setpoint Frequency setpoint for the segment.
(P804.01) (Segment 4: Frequency setp.) e Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity

-599.0 ... [0.0] ... 599.0 Hz mode [-2]".

¢ From version 03.00 « Direction of rotation according to sign.

0x4029:002 Sequencer segment 4: Acceleration/deceleration Acceleration/deceleration for the segment.
(P804.02) (Segment 4: Accel./decel.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity
0.0...[5.0]...3600.0 s mode [-2]".

¢ From version 03.00 ¢ The set time refers to the acceleration from standstill to the set

maximum frequency. The deceleration is effected with the same
ramp.
0x4029:003 Sequencer segment 4: Time Runtime for the segment after the expiry of which it is switched over to
(P804.03) (Segment 4: Time) the next step of the sequence.

0.0...[0.0] ... 100000.0 s
¢ From version 03.00

* Only relevant for Sequencer mode 0x4025 (P800.00) = "Time
operation [1]" or "Time & step operation [3]".
* With the setting "0.0", the segment will be skipped.
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Address Name / setting range / [default setting] Information
0x4029:004 Sequencer segment 4: Digital outputs Optionally: Set digital outputs to the level set here for the execution
(P804.04) (Segment 4: Digital outp.) time of the segment.

0 F [0] ... 25? Note!

* From version 03.00 In order that the control of a digital output is executed by the sequencer,
the following assighment must be made for the respective digital output:
» Relay: 0x2634:001 (P420.01) = "Sequencer controlled [100]"
 Digital output 1: 0x2634:002 (P420.02) = "Sequencer controlled [100]"

Bit O | Relay 0 =X9/NO-COM open and NC-COM closed.
1 =X9/NO-COM closed and NC-COM open.
An inversion set in 0x2635:001 (P421.01)is taken into consideration here.
Bit 1 | Digital output 1 0 = set digital output 1 to LOW level.
1 = set digital output 1 to HIGH level.
An inversion set in 0x2635:002 (P421.02) is taken into consideration
here.
Bit 2 | Digital output 2 Function is not supported in this device.
0x4029:005 Sequencer segment 4: Analog outputs Optionally: Set analog output to the voltage value set here for the
(P804.05) (Segment 4: Analog outp.) execution time of the segment.

O.OFO [0.00} ... 10.00 VDC Note!

* From version 03.00 In order that the control of the analog output is executed by the
sequencer, the following assignhment must be made for the analog
output:

* Analog output 1: 0x2639:002 (P440.02) = "Sequencer controlled [10]"
0x4029:006 Sequencer segment 4: PID setpoint PID control value for the segment.
(P804.06) (Segment 4: PID setp.) * Only relevant if the PID control in 0x4020:001 (P600.01) is activated.

-300.00 ... [0.00] ... 300.00 PID unit

¢ From version 03.00

0x4029:007 Sequencer segment 4: Torque setpoint Torque setpoint for the segment.
(P804.07) (Segment 4: Torque setp.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Torque

-400.0 ... [100.0] ... 400.0 % mode [-1]".

¢ From version 03.00

0x4029:008 Sequencer segment 4: NetWordOUT2 Optionally: Set the NetWordOUT2 data word to the value set here for
0...[0] ... 65535 the execution time of the segment.
e From version 03.00 * The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped
to a network register to transfer the set value as process date.
0x4029:009 Sequencer segment 4: Reserved
0...[0] ... 4294967295.0
¢ From version 03.00
0x402A:001 Sequencer segment 5: Frequency setpoint Frequency setpoint for the segment.
(P805.01) (Segment 5: Frequency setp.) e Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity

-599.0 ... [0.0] ... 599.0 Hz mode [-2]".

¢ From version 03.00 « Direction of rotation according to sign.

0x402A:002 Sequencer segment 5: Acceleration/deceleration Acceleration/deceleration for the segment.
(P805.02) (Segment 5: Accel./decel.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity
0.0...[5.0]...3600.0 s mode [-2]".

¢ From version 03.00 ¢ The set time refers to the acceleration from standstill to the set

maximum frequency. The deceleration is effected with the same
ramp.
0x402A:003 Sequencer segment 5: Time Runtime for the segment after the expiry of which it is switched over to
(P805.03) (Segment 5: Time) the next step of the sequence.

0.0...[0.0] ... 100000.0 s
¢ From version 03.00

* Only relevant for Sequencer mode 0x4025 (P800.00) = "Time
operation [1]" or "Time & step operation [3]".
* With the setting "0.0", the segment will be skipped.
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Address Name / setting range / [default setting] Information

0x402A:004 Sequencer segment 5: Digital outputs Optionally: Set digital outputs to the level set here for the execution
(P805.04) (Segment 5: Digital outp.) time of the segment.

0 F [0] ... 25? Note!

* From version 03.00 In order that the control of a digital output is executed by the sequencer,
the following assighment must be made for the respective digital output:
» Relay: 0x2634:001 (P420.01) = "Sequencer controlled [100]"
 Digital output 1: 0x2634:002 (P420.02) = "Sequencer controlled [100]"

Bit O | Relay 0 =X9/NO-COM open and NC-COM closed.
1 =X9/NO-COM closed and NC-COM open.
An inversion set in 0x2635:001 (P421.01)is taken into consideration here.
Bit 1 | Digital output 1 0 = set digital output 1 to LOW level.
1 = set digital output 1 to HIGH level.
An inversion set in 0x2635:002 (P421.02) is taken into consideration
here.
Bit 2 | Digital output 2 Function is not supported in this device.
0x402A:005 Sequencer segment 5: Analog outputs Optionally: Set analog output to the voltage value set here for the
(P805.05) (Segment 5: Analog outp.) execution time of the segment.

O.OFO [0.001 ... 10.00 VDC Note!

* From version 03.00 In order that the control of the analog output is executed by the
sequencer, the following assignhment must be made for the analog
output:

* Analog output 1: 0x2639:002 (P440.02) = "Sequencer controlled [10]"
0x402A:006 Sequencer segment 5: PID setpoint PID control value for the segment.
(P805.06) (Segment 5: PID setp.) * Only relevant if the PID control in 0x4020:001 (P600.01) is activated.

-300.00 ... [0.00] ... 300.00 PID unit

¢ From version 03.00

0x402A:007 Sequencer segment 5: Torque setpoint Torque setpoint for the segment.
(P805.07) (Segment 5: Torque setp.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Torque

-400.0 ... [100.0] ... 400.0 % mode [-1]".

¢ From version 03.00

0x402A:008 Sequencer segment 5: NetWordOUT2 Optionally: Set the NetWordOUT2 data word to the value set here for
0...[0] ... 65535 the execution time of the segment.
e From version 03.00 * The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped
to a network register to transfer the set value as process date.
0x402A:009 Sequencer segment 5: Reserved
0...[0] ... 4294967295.0
¢ From version 03.00
0x402B:001 Sequencer segment 6: Frequency setpoint Frequency setpoint for the segment.
(P806.01) (Segment 6: Frequency setp.) e Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity

-599.0 ... [0.0] ... 599.0 Hz mode [-2]".

¢ From version 03.00 « Direction of rotation according to sign.

0x402B:002 Sequencer segment 6: Acceleration/deceleration Acceleration/deceleration for the segment.
(P806.02) (Segment 6: Accel./decel.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity
0.0...[5.0]...3600.0 s mode [-2]".

¢ From version 03.00 ¢ The set time refers to the acceleration from standstill to the set

maximum frequency. The deceleration is effected with the same
ramp.
0x402B:003 Sequencer segment 6: Time Runtime for the segment after the expiry of which it is switched over to
(P806.03) (Segment 6: Time) the next step of the sequence.

0.0...[0.0] ... 100000.0 s
¢ From version 03.00

* Only relevant for Sequencer mode 0x4025 (P800.00) = "Time
operation [1]" or "Time & step operation [3]".
* With the setting "0.0", the segment will be skipped.
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Address Name / setting range / [default setting] Information
0x402B:004 Sequencer segment 6: Digital outputs Optionally: Set digital outputs to the level set here for the execution
(P806.04) (Segment 6: Digital outp.) time of the segment.

0 F [0] ... 25? Note!

* From version 03.00 In order that the control of a digital output is executed by the sequencer,
the following assighment must be made for the respective digital output:
» Relay: 0x2634:001 (P420.01) = "Sequencer controlled [100]"
 Digital output 1: 0x2634:002 (P420.02) = "Sequencer controlled [100]"

Bit O | Relay 0 =X9/NO-COM open and NC-COM closed.
1 =X9/NO-COM closed and NC-COM open.
An inversion set in 0x2635:001 (P421.01)is taken into consideration here.
Bit 1 | Digital output 1 0 = set digital output 1 to LOW level.
1 = set digital output 1 to HIGH level.
An inversion set in 0x2635:002 (P421.02) is taken into consideration
here.
Bit 2 | Digital output 2 Function is not supported in this device.
0x402B:005 Sequencer segment 6: Analog outputs Optionally: Set analog output to the voltage value set here for the
(P806.05) (Segment 6: Analog outp.) execution time of the segment.

O.OFO [0.00} ... 10.00 VDC Note!

* From version 03.00 In order that the control of the analog output is executed by the
sequencer, the following assignhment must be made for the analog
output:

* Analog output 1: 0x2639:002 (P440.02) = "Sequencer controlled [10]"
0x402B:006 Sequencer segment 6: PID setpoint PID control value for the segment.
(P806.06) (Segment 6: PID setp.) * Only relevant if the PID control in 0x4020:001 (P600.01) is activated.

-300.00 ... [0.00] ... 300.00 PID unit

¢ From version 03.00

0x402B:007 Sequencer segment 6: Torque setpoint Torque setpoint for the segment.
(P806.07) (Segment 6: Torque setp.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Torque

-400.0 ... [100.0] ... 400.0 % mode [-1]".

¢ From version 03.00

0x402B:008 Sequencer segment 6: NetWordOUT2 Optionally: Set the NetWordOUT2 data word to the value set here for
0...[0] ... 65535 the execution time of the segment.
e From version 03.00 * The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped
to a network register to transfer the set value as process date.
0x402B:009 Sequencer segment 6: Reserved
0...[0] ... 4294967295.0
¢ From version 03.00
0x402C:001 Sequencer segment 7: Frequency setpoint Frequency setpoint for the segment.
(P807.01) (Segment 7: Frequency setp.) e Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity

-599.0 ... [0.0] ... 599.0 Hz mode [-2]".

¢ From version 03.00 « Direction of rotation according to sign.

0x402C:002 Sequencer segment 7: Acceleration/deceleration Acceleration/deceleration for the segment.
(P807.02) (Segment 7: Accel./decel.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity
0.0...[5.0]...3600.0 s mode [-2]".

¢ From version 03.00 ¢ The set time refers to the acceleration from standstill to the set

maximum frequency. The deceleration is effected with the same
ramp.
0x402C:003 Sequencer segment 7: Time Runtime for the segment after the expiry of which it is switched over to
(P807.03) (Segment 7: Time) the next step of the sequence.

0.0...[0.0] ... 100000.0 s
¢ From version 03.00

* Only relevant for Sequencer mode 0x4025 (P800.00) = "Time
operation [1]" or "Time & step operation [3]".
* With the setting "0.0", the segment will be skipped.
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Address Name / setting range / [default setting] Information

0x402C:004 Sequencer segment 7: Digital outputs Optionally: Set digital outputs to the level set here for the execution
(P807.04) (Segment 7: Digital outp.) time of the segment.

0 F [0] ... 25? Note!

* From version 03.00 In order that the control of a digital output is executed by the sequencer,
the following assighment must be made for the respective digital output:
» Relay: 0x2634:001 (P420.01) = "Sequencer controlled [100]"
 Digital output 1: 0x2634:002 (P420.02) = "Sequencer controlled [100]"

Bit O | Relay 0 =X9/NO-COM open and NC-COM closed.
1 =X9/NO-COM closed and NC-COM open.
An inversion set in 0x2635:001 (P421.01)is taken into consideration here.
Bit 1 | Digital output 1 0 = set digital output 1 to LOW level.
1 = set digital output 1 to HIGH level.
An inversion set in 0x2635:002 (P421.02) is taken into consideration
here.
Bit 2 | Digital output 2 Function is not supported in this device.
0x402C:005 Sequencer segment 7: Analog outputs Optionally: Set analog output to the voltage value set here for the
(P807.05) (Segment 7: Analog outp.) execution time of the segment.

O.OFO [0.00} ... 10.00 VDC Note!

* From version 03.00 In order that the control of the analog output is executed by the
sequencer, the following assignhment must be made for the analog
output:

* Analog output 1: 0x2639:002 (P440.02) = "Sequencer controlled [10]"
0x402C:006 Sequencer segment 7: PID setpoint PID control value for the segment.
(P807.06) (Segment 7: PID setp.) * Only relevant if the PID control in 0x4020:001 (P600.01) is activated.

-300.00 ... [0.00] ... 300.00 PID unit

¢ From version 03.00

0x402C:007 Sequencer segment 7: Torque setpoint Torque setpoint for the segment.
(P807.07) (Segment 7: Torque setp.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Torque

-400.0 ... [100.0] ... 400.0 % mode [-1]".

¢ From version 03.00

0x402C:008 Sequencer segment 7: NetWordOUT2 Optionally: Set the NetWordOUT2 data word to the value set here for
0...[0] ... 65535 the execution time of the segment.
e From version 03.00 * The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped
to a network register to transfer the set value as process date.
0x402C:009 Sequencer segment 7: Reserved
0...[0] ... 4294967295.0
¢ From version 03.00
0x402D:001 Sequencer segment 8: Frequency setpoint Frequency setpoint for the segment.
(P808.01) (Segment 8: Frequency setp.) e Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity

-599.0 ... [0.0] ... 599.0 Hz mode [-2]".

¢ From version 03.00 « Direction of rotation according to sign.

0x402D:002 Sequencer segment 8: Acceleration/deceleration Acceleration/deceleration for the segment.
(P808.02) (Segment 8: Accel./decel.) « Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity
0.0...[5.0]...3600.0 s mode [-2]".

¢ From version 03.00 * The set time refers to the acceleration from standstill to the set

maximum frequency. The deceleration is effected with the same
ramp.
0x402D:003 Sequencer segment 8: Time Runtime for the segment after the expiry of which it is switched over to
(P808.03) (Segment 8: Time) the next step of the sequence.

0.0...[0.0] ... 100000.0 s
¢ From version 03.00

* Only relevant for Sequencer mode 0x4025 (P800.00) = "Time
operation [1]" or "Time & step operation [3]".
* With the setting "0.0", the segment will be skipped.
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Address Name / setting range / [default setting] Information
0x402D:004 Sequencer segment 8: Digital outputs Optionally: Set digital outputs to the level set here for the execution
(P808.04) (Segment 8: Digital outp.) time of the segment.
0 F [o] ... 25? Notel
* From version 03.00 In order that the control of a digital output is executed by the sequencer,
the following assighment must be made for the respective digital output:
» Relay: 0x2634:001 (P420.01) = "Sequencer controlled [100]"
 Digital output 1: 0x2634:002 (P420.02) = "Sequencer controlled [100]"
Bit O | Relay 0 =X9/NO-COM open and NC-COM closed.
1 =X9/NO-COM closed and NC-COM open.
An inversion set in 0x2635:001 (P421.01)is taken into consideration here.
Bit 1 | Digital output 1 0 = set digital output 1 to LOW level.
1 = set digital output 1 to HIGH level.
An inversion set in 0x2635:002 (P421.02) is taken into consideration
here.
Bit 2 | Digital output 2 Function is not supported in this device.
0x402D:005 Sequencer segment 8: Analog outputs Optionally: Set analog output to the voltage value set here for the
(P808.05) (Segment 8: Analog outp.) execution time of the segment.
O.OFO [0.001 ... 10.00 vDC Notel
* From version 03.00 In order that the control of the analog output is executed by the
sequencer, the following assignhment must be made for the analog
output:
* Analog output 1: 0x2639:002 (P440.02) = "Sequencer controlled [10]"
0x402D:006 Sequencer segment 8: PID setpoint PID control value for the segment.
(P808.06) (Segment 8: PID setp.) * Only relevant if the PID control in 0x4020:001 (P600.01) is activated.
-300.00 ... [0.00] ... 300.00 PID unit
¢ From version 03.00
0x402D:007 Sequencer segment 8: Torque setpoint Torque setpoint for the segment.
(P808.07) (Segment 8: Torque setp.) * Only relevant for operating mode 0x6060 (P301.00) = "MS: Torque
-400.0 ... [100.0] ... 400.0 % mode [-1]".
¢ From version 03.00
0x402D:008 Sequencer segment 8: NetWordOUT2 Optionally: Set the NetWordOUT2 data word to the value set here for
0...[0] ... 65535 the execution time of the segment.
e From version 03.00 * The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped
to a network register to transfer the set value as process date.
0x402D:009 Sequencer segment 8: Reserved
0...[0] ... 4294967295.0
¢ From version 03.00
0x402E:001 End segment: Frequency setpoint Frequency setpoint after the sequence has been completed, i. e., after
(P822.01) (End segment: Frequency setp.) the steps configured for the sequence have been passed through with
-599.0 ... [0.0] ... 599.0 Hz the set numbers of cycles.
¢ From version 03.00 ¢ Only relevant for the operating mode 0x6060 (P301.00) = "MS:
Velocity mode [-2]" and if end of sequence mode 0x402F (P824.00) =
"Keep running [0]".
» Direction of rotation according to sign.
0x402E:002 End segment: Acceleration/deceleration If end of sequence mode = "continuous operation" (default setting):
(P822.02) (End segment: Accel./decel.) Acceleration/deceleration for reaching the frequency setpoint set for the

0.0...[5.0]...3600.0 s
¢ From version 03.00

end segment after the sequence has been processed.

If end of sequence mode = "Stop" or "Stop and abort": Deceleration for

reaching standstill after the sequence has been processed.

* Only relevant for operating mode 0x6060 (P301.00) = "MS: Velocity
mode [-2]".

* The set time refers to the acceleration from standstill to the set
maximum frequency. The deceleration is effected with the same
ramp.
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Address Name / setting range / [default setting] Information

0x402E:003 End segment: Time Delay time for activating the output states configured for the end
(P822.03) (End segment: Time) segment.

0.0...[0.0] ... 100000.0 s * This parameter has a different meaning than the time settings for the

¢ From version 03.00 segments 1 ... 8!

* The set deceleration time starts when the end segment is started to

be processed.

After the deceleration time has elapsed:

« The digital output is set to the level set in 0x402E:004 (P822.04) (if

configured accordingly).

* The analog output is set to the voltage value set in 0x402E:005

(P822.05) (if configured accordingly).

* The NetWordOUT2 data word is set to the value set in 0x402E:008.
0x402E:004 End segment: Digital outputs Optionally: Set digital outputs to the levels set here after the time set for
(P822.04) (End segment: Digital outp.) the end segment.

0...[0] ... 255

¢ From version 03.00

Bit O | Relay 0 =X9/NO-COM open and NC-COM closed.

1 =X9/NO-COM closed and NC-COM open.

An inversion set in 0x2635:001 (P421.01)is taken into consideration here.
Bit 1 | Digital output 1 0 = set digital output 1 to LOW level.

1 = set digital output 1 to HIGH level.

An inversion set in 0x2635:002 (P421.02) is taken into consideration

here.

Bit 2 | Digital output 2 Function is not supported in this device.
0x402E:005 End segment: Analog outputs Optionally: Set analog output to the voltage value set here after the time
(P822.05) (End segment: Analog outp.) set for the end segment.

0.00... [0.001 ;288 VvDC Note!

* From version 03. In order that the control of the analog output is executed by the
sequencer, the following assighment must be made for the analog
output:

* Analog output 1: 0x2639:002 (P440.02) = "Sequencer controlled [10]"
0x402E:006 End segment: PID setpoint PID control value after the sequence has been completed, i. e., after the
(P822.06) (End segment: PID setp.) steps configured for the sequence have been passed through with the

-300.00 ... [0.00] ... 300.00 PID unit set numbers of cycles.

e From version 03.00 e Only relevant if PID control is activated in 0x4020:001 (P600.01) and

end of sequence mode 0x402F (P824.00) = "Keep running [0]".
0x402E:007 End segment: Torque setpoint Torque setpoint after the sequence has been completed, i. e., after the
(P822.07) (End segment: Torque setp.) steps configured for the sequence have been passed through with the
-400.0 ... [100.0] ... 400.0 % set numbers of cycles.
¢ From version 03.00 * Only relevant for the operating mode 0x6060 (P301.00) = "MS: Torque
mode [-1]" and if end of sequence mode 0x402F (P824.00) = "Keep
running [0]".
0x402E:008 End segment: NetWordOUT2 Optionally: Set NetWordOUT2 data word to the value set here after the
0...[0] ... 65535 time set for the end segment.
¢ From version 03.00 ¢ The NetWordOUT2 data word 0x400A:002 (P591.02) can be mapped
to a network register to transfer the set value as process date.
0x402E:009 End segment: Reserved

0...[0] ... 4294967295.0
¢ From version 03.00
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7.2.4.2

Sequence configuration

Overall, sequences with the numbers 1 to 8 can be configured. Each sequence consists of 16
configurable steps. Each step of a sequence can call a segment or a complete sequence (with a

higher number).

Details

The following example shows the configuration based on a nested sequence:

¢ The sequence 1 is the main sequence which calls further (sub) sequences.

¢ The main sequence is passed through four times. Afterwards, in the preset "continuous
operation" end of sequence mode, the setpoint set for the end segment is continuously
transmitted to the motor control until the sequence is aborted.

Sequence 2

i} Sequence 2

J

¥l Sequence 3

£l Segment 7

] Segment 8

Pass through
4 cycles?

i Segment 1

] Segment 2

] Segment 3

Sequence 3

i} Segment 4

Sequence 6

2 Sequence 6

E] Segment4

] Segment 3

] Segment 1

A 4

Y seomens )
T seoments
T seomenss

Resulting segment order

1 [ 2 [ 3 | a4 [ s | 7 | 8 | 4 3 | 1 [ 7 | s End segment
4 cycles
Required parameter setting:
Sequence 1 Sequence 2
Step 1 0x4030:001 (P830.01) = "Sequence 2 [-2]" 0x4032:001 (P835.01) = "Segment 1 [1]"
Step 2 0x4030:002 (P830.02) = "Sequence 3 [-3]" 0x4032:002 (P835.02) = "Segment 2 [2]"
Step 3 0x4030:003 (P830.03) = "Segment 7 [7]" 0x4032:003 (P835.03) = "Segment 3 [3]"
Step 4 0x4030:004 (P830.04) = "Segment 8 [8]" 0x4032:004 (P835.04) = "Skip step [0]"
Step 5 0x4030:005 (P830.05) = "Skip step [0]"
Step ...
Step 16 0x4030:016 (P830.16) = "Skip step [0]" 0x4032:016 (P835.16) = "Skip step [0]"

Number of cycles

0x4031 (P831.00) = 4

0x4033 (P836.00) = 1

Sequence 3 Sequence 6
Step 1 0x4034:001 (P840.01) = "Segment 4 [4]" 0x403A:001 (P855.01) = "Segment 5 [5]"
Step 2 0x4034:002 (P840.02) = "Sequence 6 [-6]" 0x403A:002 (P855.02) = "Segment 7 [7]"
Step 3 0x4034:003 (P840.03) = "Segment 4 [4]" 0x403A:003 (P855.03) = "Segment 8 [8]"
Step 4 0x4034:004 (P840.04) = "Segment 3 [3]" 0x403A:004 (P855.04) = "Skip step [0]"
Step 5 0x4034:005 (P840.05) = "Segment 1 [1]"
Step 6 0x4034:006 (P840.06) = "Skip step [0]"
Step ...
Step 16 0x4034:016 (P840.16) = "Skip step [0]" 0x403A:016 (P855.16) = "Skip step [0]"

Number of cycles

0x4035 (P841.00) = 1

0x403B (P856.00) = 1
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In the following, all parameters relevant for the sequence configuration are given.

If the sequencer is active, write accessed to all parameters are blocked that
concern the active sequence configuration!

Parameter
Address Name / setting range / [default setting] Information

0x4030:001 ... Sequence 1: Step 1 ... Step 16 Configuration of the steps 1 ... 16 for sequence 1.

0x4030:016 (Sequence 1: Step 1 ... Step 16) « Alternatively to calling a single segment, a complete sequence (with a

(P830.01 ... 16) -8]sequence 8 higher number) can also be called from one step. This, for instance,
serves to configure a main sequence from which several
subsequences are called successively.

« With the setting "0", the respective step is skipped.

(o]

-7 |Sequence 7

-6|Sequence 6

-5|Sequence 5

-4 |Sequence 4

-3 |Sequence 3

'
N

Sequence 2

Skip step

Segment 1

Segment 2

Segment 3

Segment 4

Segment 5

Segment 6

Niojlulb~hlwWINIFL|IO

Segment 7

8|Segment 8

0x4031 Number of cycles sequence 1 Definition of how often the sequence 1 is to be passed through.
(P831.00) (Cycl. sequence 1) e 1=one pass, 2 = two passes, ...

1...[1]...65535 ¢ 65535 = infinite number of cycles.

¢ From version 03.00

0x4032:001 ... Sequence 2: Step 1 ... Step 16 Configuration of the steps 1 ... 16 for sequence 2.

0x4032:016 (Sequence 2: Step 1 ... Step 16) « Alternatively to calling a single segment, a complete sequence (with a

(P835.01 ... 16) -8|Sequence 8 higher number) can also be called from one step. This, for instance,
serves to configure a main sequence from which several
subsequences are called successively.

* With the setting "0", the respective step is skipped.

-7 |Sequence 7

-6|Sequence 6

-5|Sequence 5

-4 |Sequence 4

'
w

Sequence 3

Skip step

Segment 1

Segment 2

Segment 3

Segment 4

Segment 5

Segment 6

Niojlulb~lWINIFL|O

Segment 7

8|Segment 8

0x4033 Number of cycles sequence 2 Definition of how often the sequence 2 is to be passed through.
(P836.00) (Cycl. sequence 2) ¢ 1=one pass, 2 = two passes, ...

1..[1]...65535 * 65535 = infinite number of cycles.

¢ From version 03.00
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Address Name / setting range / [default setting] Information
0x4034:001 ... Sequence 3: Step 1 ... Step 16 Configuration of the steps 1 ... 16 for sequence 3.
0x4034:016 (Sequence 3: Step 1 ... Step 16) « Alternatively to calling a single segment, a complete sequence (with a
(P840.01 ... 16) -8]sequence 8 higher number) can also be called from one step. This, for instance,
7| Sequence 7 serves to configure a main sequgnce from which several
subsequences are called successively.
-6|Sequence 6 * With the setting "0", the respective step is skipped.
-5|Sequence 5
-4 |Sequence 4
0 | Skip step
1|Segment 1
2 |Segment 2
3|Segment 3
4|Segment 4
5|Segment 5
6|Segment 6
7|Segment 7
8|Segment 8
0x4035 Number of cycles sequence 3 Definition of how often the sequence 3 is to be passed through.
(P841.00) (Cycl. sequence 3) e 1=one pass, 2 = two passes, ...
1...[1]...65535 e 65535 = infinite number of cycles.
* From version 03.00
0x4036:001 ... Sequence 4: Step 1 ... Step 16 Configuration of the steps 1 ... 16 for sequence 4.
0x4036:016 (Sequence 4: Step 1 ... Step 16) « Alternatively to calling a single segment, a complete sequence (with a
(P845.01 ... 16) -8|sequence 8 higher number) can also be called from one step. This, for instance,
7| sequence 7 serves to configure a main seque.nce from which several
subsequences are called successively.
-6|Sequence 6 « With the setting "0", the respective step is skipped.
-5|Sequence 5
0 | Skip step
1|Segment 1
2 |Segment 2
3|Segment 3
4|Segment 4
5|Segment 5
6|Segment 6
7 |Segment 7
8|Segment 8
0x4037 Number of cycles sequence 4 Definition of how often the sequence 4 is to be passed through.
(P846.00) (Cycl. sequence 4) ¢ 1=one pass, 2 = two passes, ...
1...[1]...65535 ¢ 65535 = infinite number of cycles.
¢ From version 03.00
0x4038:001 ... Sequence 5: Step 1 ... Step 16 Configuration of the steps 1 ... 16 for sequence 5.
0x4038:016 (Sequence 5: Step 1 ... Step 16) « Alternatively to calling a single segment, a complete sequence (with a
(P850.01 ... 16) -8|Sequence 8 higher number) can also be called from one step. This, for instance,
7| Sequence 7 serves to configure a main sequgnce from which several
subsequences are called successively.
-6|Sequence 6 * With the setting "0", the respective step is skipped.
0 | Skip step
1|Segment 1
2 |Segment 2
3|Segment 3
4|Segment 4
5|Segment 5
6 |Segment 6
7 |Segment 7
8|Segment 8
0x4039 Number of cycles sequence 5 Definition of how often the sequence 5 is to be passed through.
(P851.00) (Cycl. sequence 5) ¢ 1=one pass, 2 = two passes, ...

1...[1]...65535
¢ From version 03.00

¢ 65535 = infinite number of cycles.
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Address Name / setting range / [default setting] Information
0x403A:001 ... |Sequence 6:Step 1 ... Step 16 Configuration of the steps 1 ... 16 for sequence 6.
0x403A:016 (Sequence 6: Step 1 ... Step 16) « Alternatively to calling a single segment, a complete sequence (with a
(P855.01 ... 16) -8]sequence 8 higher number) can also be called from one step. This, for instance,
7| Sequence 7 serves to configure a main sequgnce from which several
subsequences are called successively.
0| Skip step * With the setting "0", the respective step is skipped.
1|Segment 1
2 |Segment 2
3|Segment 3
4|Segment 4
5|Segment 5
6|Segment 6
7| Segment 7
8|Segment 8
0x403B Number of cycles sequence 6 Definition of how often the sequence 6 is to be passed through.
(P856.00) (Cycl. sequence 6) e 1=one pass, 2 = two passes, ...
1..[1]...65535 * 65535 = infinite number of cycles.
¢ From version 03.00
0x403C:001 ... Sequence 7: Step 1 ... Step 16 Configuration of the steps 1 ... 16 for sequence 7.
0x403C:016 (Sequence 7: Step 1 ... Step 16) « Alternatively to calling a single segment, a complete sequence (with a
(P860.01 ... 16) -8]sequence 8 higher number) can also be called from one step. This, for instance,
0| skip step serves to configure a main sequgnce from which several
subsequences are called successively.
1|Segment 1 * With the setting "0", the respective step is skipped.
2 |Segment 2
3|Segment 3
4|Segment 4
5|Segment 5
6 |Segment 6
7|Segment 7
8| Segment 8
0x403D Number of cycles sequence 7 Definition of how often the sequence 7 is to be passed through.
(P861.00) (Cycl. sequence 7) e 1=one pass, 2 = two passes, ...
1...[1]...65535 e 65535 = infinite number of cycles.
¢ From version 03.00
0x403E:001 ... Sequence 8: Step 1 ... Step 16 Configuration of the steps 1 ... 16 for sequence 8.
0x403E:016 (Sequence 8: Step 1 ... Step 16) * With the setting "0", the respective step is skipped.
(P865.01 ... 16) 0| Skip step
1|Segment 1
2 |Segment 2
3|Segment 3
4|Segment 4
5|Segment 5
6|Segment 6
7 |Segment 7
8|Segment 8
0x403F Number of cycles sequence 8 Definition of how often the sequence 8 is to be passed through.
(P866.00) (Cycl. sequence 8) ¢ 65535 = infinite number of cycles.

1...[1]...65535
¢ From version 03.00
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7.24.3 Sequencer basic settings

The sequencer is inhibited by default. The desired sequencer mode (time, step or time-step
mode) must first be selected in order for the sequencer to be enabled. The sequence start
mode and the sequence end mode must also be set. There are different modes to choose
from here.

Details
Sequencer mode 0x4025 (P800.00)

* The sequencer can be operated in time, step or time-step operation.
¢ The following diagram demonstrates the different sequencer modes:

Configured sequence for continuous operation:

Segment 1 | Segment 2 | Segment 3 End segment 2

Input Signals | tSegmentl = tSegmentz > tSegment3

Trigger Function

Digitalinput 1(11] _Jrun g L,
Digitalinput 2[12] ) start sequence 4| .
Digitalinput 3 [13] ) Next sequencestep 4| [ 1 1 .

0x4025 Sequencer mode =

Time operation [1] | Segment 1 Segment 2 Segment 3 End segment 2 R
| t
;
Step operation [2] | Segment 1 Segment 2 Segment 3 End segment 2 R
! t
H
Time & step operation [3] | Segment 1 | Segment 2 Segment 3 End segment 2 R

End of sequence mode 0x402F (P824.00)
¢ The end of sequence mode defines the action after the end of the sequence.
¢ Inthe default setting "Keep running [0]", the setpoint set for the end segment is
continuously transmitted to the motor control until the sequence is aborted.
¢ The following diagram demonstrates the different end of sequence modes:
Input signals
Trigger Function
Digitalinput 1[11] JRun L,
| R

Digital input 3 [13] Abort sequence | R
|
I
I

0x402F End of sequence mode =

Sequence active Normal setpoint control
Continuous operation [0] Segment 1 Segment 2 Segment 3 End segment no stop
| ! t
Sequence active Normal setpoint control
|
Stop [1] Segment 1 Segment 2 Segment 3 Stop |
i Tt
Sequence active Normal setpoint control
Stop and abort [2] Segment 1 Segment 2 Segment 3 Stop
| "t
Sequence active Normal setpoint control
Abort [3] Segment 1 Segment 2 Segment 3 no stop
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Start of sequence mode 0x4040 (P820.00)

¢ The start of sequence mode defines the action after the motor is stopped and restarted or
after the motor has been restarted after an error occurred.

¢ Inthe default setting "Restart sequencer [0]", the currently selected sequence is restarted.

¢ The following diagram demonstrates the different start of sequence modes:

Configured sequence for continuous operation:

l Segment 1 | Segment 2 | Segment 3 | End segment 2
Input Signals | tSegmentl >l tSegmentz >l tSegmenté‘; >
Trigger Function
Digitalinput 1[11] JRun L,
t
Digital input 2 [12] L [ ,
t
Digital input 3 [13] | [] ,
i t
I
I
0x4040 Start of sequence mode = ‘
Restart sequencer [0] | Segment 1 | Segment 2 Segment 1 | Segment 2 | Segment 3
"t
Restart current segment [1] | Segment 1 | Segment 2 Segment 2 | Segment 3 | End segment
"t
Continue current segment [2] | Segment 1 | Segment 2 Segment 2 | Segment 3 | End segment
>t
Start next segment [3] | Segment 1 | Segment 2 Segment 3 | End segment
>t
No action [4] | Segment 1 | Segment 2 | Segment 3 | End segment
>t
Parameter
Address Name / setting range / [default setting] Information
0x4025 Sequencer mode Selection of the sequencer mode.
(P800.00) (Sequencer mode)
¢ From version 02.00
0| Disabled
1| Time operation (from version 03.00) The switch-over to the next step of the sequence is made after the time
set for the current segment has elapsed.
2 | Step operation (from version 03.00) The switch-over to the next step of the sequence is made via the trigger
assigned in 0x2631:032 (P400.32) to the "Next sequence step" function.
3| Time & step operation (from version 03.00) The switch-over to the next step of the sequence is made via the trigger
assigned in 0x2631:032 (P400.32) to the "Next sequence step" function,
but no later than after the time set for the current segment has elapsed.
0x402F End of sequence mode Selection of the action after the sequence has been completed, i. e.,
(P824.00) (End of seq. mode) after the steps configured for the sequence have been passed through
e From version 03.00 with the set numbers of cycles.
0 | Keep running The setpoint set for the end segment is continuously transmitted to the
motor control until the sequence is aborted.
1|Stop The motor is stopped with the stop method set in 0x2838:003 (P203.03).
The setpoint is continued to be controlled by the sequencer. In order to
return to the normal setpoint control, the sequence must be aborted.
Note!
After returning to the normal setpoint control, a start command is
required to restart the motor.
2| Stop and abort The motor is stopped with the stop method set in 0x2838:003 (P203.03).
After standstill is reached, it is automatically returned to the normal
setpoint control.
Note!
After returning to the normal setpoint control, a start command is
required to restart the motor.
3| Abort Return to the normal setpoint control without stopping the motor.
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Address Name / setting range / [default setting] Information
0x4040 Start of sequence mode Selection of the action after the motor has been stopped and restarted
(P820.00) (StartOfSeq. mode) or after the motor has been restarted after an error occurred.

¢ From version 03.00

0 | Restart sequencer The currently selected sequence is restarted.

1|Restart current segment The current segment of the selected sequence is restarted.

2 | Continue current segment The current segment of the selected sequence is continued (just like
after a break).

3 | Start next segment The next segment of the selected sequence is started.

4|No action For debugging purposes: The sequence is continued to be processed
(including output states) even if the motor is stopped.
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7.24.4 Sequencer control functions
The following functions serve to control the sequencer. » Sequencer (187

Select sequence
A sequence is selected in a binary-coded fashion via the triggers assigned to the four functions

"Select sequence (bit 0)" ... " Select sequence (bit 3)" in compliance with the following truth
table:
Select sequence Selection
Bit 3 Bit 2 Bit 1 Bit 0
0x2631:053 0x2631:052 0x2631:051 0x2631:050
(P400.53) (P400.52) (P400.51) (P400.50)
FALSE FALSE FALSE FALSE No sequence selected
FALSE FALSE FALSE TRUE Sequence 1
FALSE FALSE TRUE FALSE Sequence 2
FALSE FALSE TRUE TRUE Sequence 3
FALSE TRUE FALSE FALSE Sequence 4
FALSE TRUE FALSE TRUE Sequence 5
FALSE TRUE TRUE FALSE Sequence 6
FALSE TRUE TRUE TRUE Sequence 7
TRUE FALSE FALSE FALSE Sequence 8
TRUE FALSE FALSE TRUE Invalid selection
TRUE \ TRUE \ TRUE \ TRUE

Start sequence

The selected sequence is not started automatically. For starting the sequence, two functions
are available:

* 0x2631:030 (P400.30): Run/abort sequence (status-controlled start)

¢ 0x2631:031 (P400.31): Start sequence (edge-controlled start)

Further control functions

The following functions serve to control the started sequence:
e 0x2631:032 (P400.32): Next sequence step

e 0x2631:033 (P400.33): Pause sequence

e 0x2631:034 (P400.34): Suspend sequence

e 0x2631:035 (P400.35): Stop sequence

e 0x2631:036 (P400.36): Abort sequence

For controlling the sequencer via the network, the sequencer control functions can also be
assigned to the NetWordIN1 data word 0x4008:001 (P590.01).

Parameter
Address Name / setting range / [default setting] Information
0x2631:030 Function list: Run/abort sequence Assignment of a trigger for the "Run/abort sequence" function.
(P400.30) (Function list: Seq: Run/abort) Trigger = TRUE: Start selected sequence.
« Setting can only be changed if the inverter is Trigger = FALSE: Abort sequence.
disabled. . Notes:
* From ver5|on. 03.00 . . ) * The assigned trigger must remain set to TRUE for the duration of the
* Further possible settings: » Trigger list (159 sequence

« If the trigger bit is reset to FALSE, the sequence is aborted. In this
case, the standard setpoint or the setpoint source selected via
setpoint change-over is active again.

* Asequence is selected in a binary-coded fashion via the trigger
assigned to the four functions "Select sequence (bit 0)" 0x2631:050
(P400.50) ... "Select sequence (bit 3)" 0x2631:053 (P400.53).

* For an edge-controlled start, the function "Start sequence"
0x2631:031 (P400.31) is optionally available.

0 | Not connected No trigger assigned (trigger is constantly FALSE).
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Address Name / setting range / [default setting] Information
0x2631:031 Function list: Start sequence Assignment of a trigger for the "Start sequence" function.
(P400.31) (Function list: Seq: Start) Trigger = FALSEATRUE (edge): Start selected sequence.
« Setting can only be changed if the inverter is Trigger = TRUENIFALSE (edge): No action.
disabled. . Notes:
+ From ver5|on. 03.00 . . )  After the start, the sequencer remains activated until the function
Further possible settings: » Trigger list (59 "Stop sequence” 0x2631:035 (P400.35) or the function "Abort
sequence" 0x2631:036 (P400.36) is executed. A normal stop
command does not reset the start command for the sequencer.
» For a status-controlled start, the function "Run/abort sequence"
0x2631:030 (P400.30) is optionally available.
0 ‘ Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:032 Function list: Next sequence step Assignment of a trigger for the "Next sequence step" function.
(P400.32) (Function list: Seq: Next step) Trigger = FALSE/TRUE (edge): Next sequence step.
¢ Setting can only be changed if the inverter is Trigger = TRUENIFALSE (edge): No action.
disabled. ' Notes:
* From ver5|on. 03.00 . . ) * The execution of the current step is completed even if the time
* Further possible settings: » Trigger list 159 parameterised for the segment has not elapsed yet.
» The function is only relevant for Sequencer mode 0x4025 (P800.00) =
"Step operation [2]" or "Time & step operation [3]".
« Ajump to the next sequence step is not possible if the sequence
pauses, the sequence is suspended or the final segment is executed.
0 ‘ Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:033 Function list: Pause sequence Assignment of a trigger for the "Pause sequence" function.
(P400.33) (Function list: Seq: Pause) Trigger = TRUE: Pause sequence.
« Setting can only be changed if the inverter is Trigger = FALSE: Continue sequence.
(:lsabled. ' Notes:
* from ver5|on. 03.00 . ) ) * During the pause, the sequence stops in the current step. The
* Further possible settings: » Trigger list (159 expiration of the time set for the segment is stopped.
* The sequencer setpoint continues to remain active.
0 ‘ Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:034 Function list: Suspend sequence Assignment of a trigger for the "Suspend sequence" function.
(P400.34) (Function list: Seq: Suspense) Trigger = TRUE: Suspend sequence.
» Setting can only be changed if the inverter is Trigger = FALSE: Continue sequence.
disabled. . Notes:
* From verS|on. 03.00 ) ) o * This function serves to temporarily change over to the standard
* Further possible settings: » Trigger list (159 setpoint or the setpoint source selected via setpoint change-over.
« The sequence is continued at the point where it was suspended.
0 ‘ Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:035 Function list: Stop sequence Assignment of a trigger for the "Stop sequence" function.
(P400.35) (Function list: Seq: Stop) Trigger = FALSEATRUE (edge): Stop sequence.
 Setting can only be changed if the inverter is Trigger = TRUENIFALSE (edge): No action.
Slsabled. 0300 Notes:
rom ver5|on. T ) o « If the sequence is stopped, it is jumped to the final segment.
* Further possible settings: » Trigger list (159 * The further execution depends on the selected End of sequence mode
0x402F (P824.00).
0 | Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:036 Function list: Abort sequence Assignment of a trigger for the "Abort sequence" function.
(P400.36) (Function list: Seq: Abort) Trigger = FALSE/TRUE (edge): Abort sequence.

¢ Setting can only be changed if the inverter is
disabled.

¢ From version 03.00

* Further possible settings: » Trigger list (159

Trigger = TRUENFALSE (edge): No action.

Notes:

¢ This function serves to directly stop the sequence without the final
segment being executed. In this case, the standard setpoint or the
setpoint source selected via setpoint change-over is active again.

0 | Not connected

No trigger assigned (trigger is constantly FALSE).
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Address Name / setting range / [default setting] Information
0x2631:050 Function list: Select sequence (bit 0) Assignment of a trigger for the "Select sequence (bit 0)" function.
(P400.50) (Function list: Seq: Select. b0) Selection bit with the valency 2° for bit coded selection of a sequence.
« Setting can only be changed if the inverter is Trigger = FALSE: selection bit = "0".
disabled. Trigger = TRUE: selection bit = "1".
* From version 03.00
* Further possible settings: » Trigger list (1159 Notes: . .
« The selected sequence is not started automatically.
» For a status-controlled start, the function "Run/abort sequence"
0x2631:030 (P400.30) is available.
* For an edge-controlled start, the function "Start sequence"
0x2631:031 (P400.31) is available.
(1] ‘ Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:051 Function list: Select sequence (bit 1) Assignment of a trigger for the "Select sequence (bit 1)" function.
(P400.51) (Function list: Seq: Select. b1) Selection bit with the valency 2? for the bit-coded selection of a
 Setting can only be changed if the inverter is sequence.
disabled. Trigger = FALSE: selection bit = "0".
* From version 03.00 Trigger = TRUE: selection bit = "1".
* Further possible settings: » Trigger list (159 Notes:
* The selected sequence is not started automatically.
» For a status-controlled start, the function "Run/abort sequence"
0x2631:030 (P400.30) is available.
* For an edge-controlled start, the function "Start sequence"
0x2631:031 (P400.31) is available.
0 ‘ Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:052 Function list: Select sequence (bit 2) Assignment of a trigger for the "Select sequence (bit 2)" function.
(P400.52) (Function list: Seq: Select. b2) Selection bit with the valency 22 for the bit-coded selection of a
 Setting can only be changed if the inverter is sequence.
disabled. Trigger = FALSE: selection bit = "0".
* From version 03.00 Trigger = TRUE: selection bit = "1".
* Further possible settings: » Trigger list (159 Notes:
* The selected sequence is not started automatically.
» For a status-controlled start, the function "Run/abort sequence"
0x2631:030 (P400.30) is available.
* For an edge-controlled start, the function "Start sequence"
0x2631:031 (P400.31) is available.
0 ‘ Not connected No trigger assigned (trigger is constantly FALSE).
0x2631:053 Function list: Select sequence (bit 3) Assignment of a trigger for the "Select sequence (bit 3)" function.
(P400.53) (Function list: Seq: Select. b3) Selection bit with the valency 23 for the bit-coded selection of a
 Setting can only be changed if the inverter is sequence.
disabled. Trigger = FALSE: selection bit = "0".
* From version 03.00 Trigger = TRUE: selection bit = "1".
* Further possible settings: » Trigger list (159 Notes:
* The selected sequence is not started automatically.
» For a status-controlled start, the function "Run/abort sequence"
0x2631:030 (P400.30) is available.
* For an edge-controlled start, the function "Start sequence"
0x2631:031 (P400.31) is available.
0| Not connected No trigger assigned (trigger is constantly FALSE).
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Example for operating mode

In the following example, the digital inputs 2 and 3 are used for controlling the sequencer.

position stops the motor again.

the normal setpoint control is active again.

The analog input 1 is set as standard setpoint source.
The switch S1 starts the motor in forward rotating direction. The switch S1 in the initial

The button S2 starts the sequence, the button S3 aborts the sequence. After the abortion,

Connection plan

Function

X3 Potentiometer R1 | Frequency setpoint selection
S 82 ZIoomsng Switch S1|Run
o< I = === =l lpal
L Ll ] | Button S2 | Start sequence
=P, || ] Button S3 | Abort sequence
es 0..10V M3 .
R1 i‘ S1|S2(S3
Parameter Name Setting for this example

0x2631:001 (P400.01)

Enable inverter

Constant TRUE [1]

0x2631:002 (P400.02)

Run

Digital input 1 [11]

0x2631:004 (P400.04)

Reset fault

Not connected [0]

0x2631:013 (P400.13)

Reverse rotational direction

Not connected [0]

Start sequence

Digital input 2 [12]

0x2631:036 (P400.36)

Abort sequence

Digital input 3 [13]

0x2631:050 (P400.50)

Select sequence (bit 0)

Constant TRUE [1]

(
(
(
