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LOVATO ELECTRIC S.P.A.

24020 GORLE (BERGAMO) ITALIA
VIA DON E. MAZZA, 12
TEL. 035 4282111 
E-mail   info@LovatoElectric.com
Web      www.LovatoElectric.com

VLB...

GB  VARIABLE  SPEED DRIVES 

COMMUNICATION PROTOCOLS
(MODBUS RTU, CANOPEN, PROFIBUS, PROFINET, ETHERCAT, 
MODBUS TCP, IO-LINK)

WARNING! 
–  Carefully read the manual before the installation or use.
– This equipment is to be installed by qualified personnel, complying to current standards, to avoid

damages or safety hazards. 
– Before any maintenance operation on the device, remove all the voltages from measuring and supply inputs and short-

circuit the CT input terminals.
–  The manufacturer cannot be held responsible for electrical safety in case of improper use of the equipment.
–  Products illustrated herein are subject to alteration and changes without prior notice. Technical data and descriptions in

the documentation are accurate, to the best of our knowledge, but no liabilities for errors, omissions or contingencies
arising there from are accepted.

–  A circuit breaker must be included in the electrical installation of the building. It must be installed close by the
equipment and within easy reach of the operator. It must be marked as the disconnecting device of the equipment: 
IEC/EN/BS 61010-1 § 6.11.3.1.

–  Clean the device with a soft dry cloth; do not use abrasives, liquid detergents or solvents. 

ATTENZIONE!
–  Leggere attentamente il manuale prima dell’utilizzo e l’installazione.
– Questi apparecchi devono essere installati da personale qualificato, nel rispetto delle vigenti normative 

impiantistiche, allo scopo di evitare danni a persone o cose. 
– Prima di qualsiasi intervento sullo strumento, togliere tensione dagli ingressi di misura e di alimentazione e

cortocircuitare i trasformatori di corrente.
–  Il costruttore non si assume responsabilità in merito alla sicurezza elettrica in caso di utilizzo improprio del dispositivo.
–  I prodotti descritti in questo documento sono suscettibili in qualsiasi momento di evoluzioni o di modifiche. Le

descrizioni ed i dati a catalogo non possono pertanto avere alcun valore contrattuale.
–  Un interruttore o disgiuntore va compreso nell’impianto elettrico dell’edificio. Esso deve trovarsi in stretta vicinanza

dell’apparecchio ed essere facilmente raggiungibile da parte dell’operatore. Deve essere marchiato come il dispositivo di
interruzione dell’apparecchio: IEC/EN/BS 61010-1 § 6.11.3.1.

–  Pulire l’apparecchio con panno morbido, non usare prodotti abrasivi, detergenti liquidi o solventi.

ATTENTION !
–  Lire attentivement le manuel avant toute utilisation et installation. 
– Ces appareils doivent être installés par un personnel qualifié, conformément aux normes en vigueur en

matière d'installations, afin d'éviter de causer des dommages à des personnes ou choses.
–  Avant toute intervention sur l'instrument, mettre les entrées de mesure et d'alimentation hors tension et court-circuiter

les transformateurs de courant.
– Le constructeur n'assume aucune responsabilité quant à la sécurité électrique en cas d'utilisation impropre du

dispositif.
–  Les produits décrits dans ce document sont susceptibles d'évoluer ou de subir des modifications à n'importe quel

moment. Les descriptions et caractéristiques techniques du catalogue ne peuvent donc avoir aucune valeur
contractuelle.

–  Un interrupteur ou disjoncteur doit être inclus dans l'installation électrique du bâtiment. Celui-ci doit se trouver tout
près de l'appareil et l'opérateur doit pouvoir y accéder facilement. Il doit être marqué comme le dispositif d'interruption
de l'appareil : IEC/EN/BS 61010-1 § 6.11.3.1.

–  Nettoyer l’appareil avec un chiffon doux, ne pas utiliser de produits abrasifs, détergents liquides ou solvants.

UWAGA!
–  Przed użyciem i instalacją urządzenia należy uważnie przeczytać niniejszą instrukcję.
– W celu uniknięcia obrażeń osób lub uszkodzenia mienia tego typu urządzenia muszą być instalowane przez

wykwalifikowany personel, zgodnie z obowiązującymi przepisami.
–  Przed rozpoczęciem jakichkolwiek prac na urządzeniu należy odłączyć napięcie od wejść pomiarowych i zasilania oraz zewrzeć

zaciski przekładnika prądowego.
– Producent nie przyjmuje na siebie odpowiedzialności za bezpieczeństwo elektryczne w przypadku niewłaściwego użytkowania

urządzenia.
–  Produkty opisane w niniejszym dokumencie mogą być w każdej chwili udoskonalone lub zmodyfikowane. Opisy oraz dane

katalogowe nie mogą mieć w związku z tym żadnej wartości umownej. 
–  W instalacji elektrycznej budynku należy uwzględnić przełącznik lub wyłącznik automatyczny. Powinien on znajdować się w

bliskim sąsiedztwie urządzenia i być łatwo osiągalny przez operatora. Musi być oznaczony jako urządzenie służące do wyłączania
urządzenia: IEC/EN/BS 61010-1 § 6.11.3.1.

– Urządzenie należy czyścić miękką szmatką, nie stosować środkow ściernych, płynnych detergentow lub rozpuszczalnikow.

ACHTUNG!
–  Dieses Handbuch vor Gebrauch und Installation aufmerksam lesen.
–  Zur Vermeidung von Personen- und Sachschäden dürfen diese Geräte nur von qualifiziertem

Fachpersonal und unter Befolgung der einschlägigen Vorschriften installiert werden.
–  Vor jedem Eingriff am Instrument die Spannungszufuhr zu den Messeingängen trennen und die Stromwandler

kurzschlieβen.
– Bei zweckwidrigem Gebrauch der Vorrichtung übernimmt der Hersteller keine Haftung für die elektrische Sicherheit.
– Die in dieser Broschüre beschriebenen Produkte können jederzeit weiterentwickelt und geändert werden. Die im Katalog

enthaltenen Beschreibungen und Daten sind daher unverbindlich und ohne Gewähr.
–  In die elektrische Anlage des Gebäudes ist ein Ausschalter oder Trennschalter einzubauen. Dieser muss sich in

unmittelbarer Nähe des Geräts befinden und vom Bediener leicht zugänglich sein. Er muss als Trennvorrichtung für das
Gerät gekennzeichnet sein: IEC/EN/BS 61010-1 § 6.11.3.1.

–  Das Gerät mit einem weichen Tuch reinigen, keine Scheuermittel, Flüssigreiniger oder Lösungsmittel verwenden.

ADVERTENCIA 
–  Leer atentamente el manual antes de instalar y utilizar el regulador. 
–  Este dispositivo debe ser instalado por personal cualificado conforme a la normativa de instalación 

vigente a fin de evitar daños personales o materiales.
–  Antes de realizar cualquier operación en el dispositivo, desconectar la tensión de las entradas de alimentación y medida,

y cortocircuitar los transformadores de corriente. 
–  El fabricante no se responsabilizará de la seguridad eléctrica en caso de que el dispositivo no se utilice de forma

adecuada. 
–  Los productos descritos en este documento se pueden actualizar o modificar en cualquier momento. Por consiguiente,

las descripciones y los datos técnicos aquí contenidos no tienen valor contractual. 
–  La instalación eléctrica del edificio debe disponer de un interruptor o disyuntor. Éste debe encontrarse cerca del

dispositivo, en un lugar al que el usuario pueda acceder con facilidad. Además, debe llevar el mismo marcado que el
interruptor del dispositivo (IEC/EN/BS 61010-1 § 6.11.3.1).

–  Limpiar el dispositivo con un trapo suave; no utilizar productos abrasivos, detergentes líquidos ni disolventes.

ПРЕДУПРЕЖДЕНИЕ!
–  Прежде чем приступать к монтажу или эксплуатации устройства, внимательно ознакомьтесь с одержанием 

настоящего руководства.
–  Во избежание травм или материального ущерба монтаж должен существляться только квалифицированным персоналом

в соответствии с действующими нормативами.
–  Перед проведением любых работ по техническому обслуживанию устройства необходимо обесточить все измерительные

и питающие входные контакты, а также замкнуть накоротко входные контакты трансформатора тока (ТТ).
–  Производитель не несет ответственность за обеспечение электробезопасности в случае ненадлежащего использования

устройства.
–  Изделия, описанные в настоящем документе, в любой момент могут подвергнуться изменениям или

усовершенствованиям. Поэтому каталожные данные и описания не могут рассматриваться как действительные с точки
зрения контрактов

–  Электрическая сеть здания должна быть оснащена автоматическим выключателем, который должен быть расположен
вблизи оборудования в пределах доступа оператора. Автоматический выключатель должен быть промаркирован как
отключающее устройство оборудования: IEC/EN/BS 61010-1 § 6.11.3.1.

–  Очистку устройства производить с помощью мягкой сухой ткани, без применения абразивных материалов, жидких
моющих средств или растворителей.

UPOZORNĚNÍ
–  Návod se pozorně pročtěte, než začnete regulátor instalovat a používat.
–  Tato zařízení smí instalovat kvalifikovaní pracovníci v souladu s platnými předpisy a normami pro předcházení

úrazů osob či poškození věcí. 
–  Před jakýmkoli zásahem do přístroje odpojte měřicí a napájecí vstupy od napětí a zkratujte transformátory proudu.
–  Výrobce nenese odpovědnost za elektrickou bezpečnost v případě nevhodného používání regulátoru.
–  Výrobky popsané v tomto dokumentu mohou kdykoli projít úpravami či dalším vývojem. Popisy a údaje uvedené v katalogu nemají

proto žádnou smluvní hodnotu.
–  Spínač či odpojovač je nutno zabudovat do elektrického rozvodu v budově. Musejí být nainstalované v těsné blízkosti přístroje a

snadno dostupné pracovníku obsluhy. Je nutno ho označit jako vypínací zařízení přístroje: IEC/EN/BS 61010-1 § 6.11.3.1.
–  Přístroj čistěte měkkou utěrkou, nepoužívejte abrazivní produkty, tekutá čistidla či rozpouštědla.

DİKKAT!
–  Montaj ve kullanımdan önce bu el kitabını dikkatlice okuyunuz.
–  Bu aparatlar kişilere veya nesnelere zarar verme ihtimaline karşı yürürlükte olan sistem kurma normlarına göre

kalifiye personel tarafından monte edilmelidirler 
–  Aparata (cihaz) herhangi bir müdahalede bulunmadan önce ölçüm girişlerindeki gerilimi kesip akım transformatörlerinede kısa

devre yaptırınız.
–  Üretici aparatın hatalı kullanımından kaynaklanan elektriksel güvenliğe ait sorumluluk kabul etmez.
–  Bu dokümanda tarif edilen ürünler her an evrimlere veya değişimlere açıktır. Bu sebeple katalogdaki tarif ve değerler herhangi bir

bağlayıcı değeri haiz değildir.
–  Binanın elektrik sisteminde bir anahtar veya şalter bulunmalıdır. Bu anahtar veya şalter operatörün kolaylıkla ulaşabileceği yakın

bir yerde olmalıdır. Aparatı (cihaz) devreden çıkartma görevi yapan bu anahtar veya şalterin markası: 
IEC/EN/BS 61010-1 § 6.11.3.1.

–  Aparatı (cihaz) sıvı deterjan veya solvent kullanarak yumuşak bir bez ile siliniz aşındırıcı temizlik ürünleri kullanmayınız.

AVERTIZARE! 
–  Citiţi cu atenţie manualul înainte de instalare sau utilizare.
–  Acest echipament va fi instalat de personal calificat, în conformitate cu standardele actuale, pentru a evita

deteriorări sau pericolele. 
–  Înainte de efectuarea oricărei operaţiuni de întreţinere asupra dispozitivului, îndepărtaţi toate tensiunile de la intrările de măsurare

şi de alimentare şi scurtcircuitaţi bornele de intrare CT.
–  Producătorul nu poate fi considerat responsabil pentru siguranţa electrică în caz de utilizare incorectă a echipamentului.
–  Produsele ilustrate în prezentul sunt supuse modificărilor şi schimbărilor fără notificare anterioară. Datele tehnice şi descrierile din

documentaţie sunt precise, în măsura cunoştinţelor noastre, dar nu se acceptă nicio răspundere pentru erorile, omiterile sau
evenimentele neprevăzute care apar ca urmare a acestora.

–  Trebuie inclus un disjunctor în instalaţia electrică a clădirii. Acesta trebuie instalat aproape de echipament şi într-o zonă uşor
accesibilă operatorului. Acesta trebuie marcat ca fiind dispozitivul de deconectare al echipamentului: 
IEC/EN/BS 61010-1 § 6.11.3.1.

–  Curăţaţi instrumentul cu un material textil moale şi uscat; nu utilizaţi substanţe abrazive, detergenţi lichizi sau solvenţi.

UPOZORENJE! 
–  Prije instalacije ili korištenja uređaja, pažljivo pročitajte upute.
–  Ovaj uređaj mora instalirati, u skladu s važećim normama, obučena osoba kako bi se izbjegle štete ili sigurnosne

opasnosti.
–  Prije bilo kakvog zahvata na uređaju otpojite napajanje s mjernih i napajajućih ulaza i kratko spojite ulazne stezaljke strujnog

transformatora.
–  Proizvođač ne snosi odgovornost za električnu sigurnost u slučaju nepravilnog korištenja opreme.
–  Ovdje prikazan uređaj predmet je stalnog usavršavanja i promjena bez prethodne najave. Tehnički podaci i opisi u ovim uputama

su točni, ali ne preuzimamo odgovornost za možebitne nenamjerne greške.
–  U električnu instalaciju zgrade mora biti instaliran prekidač. On mora biti instaliran blizu uređaja i na dohvat ruke operatera, te

označen kao rastavljač u skladu s normom IEC/EN/BS 61010-1 § 6.11.3.1
–  Uređaj čistite s mekom, suhom krpom bez primjene abraziva, tekućina, otapala ili deterdženta.
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In order to be able to control the inverter via network, a trigger must be first assigned 
in 0x2631:037 (P400.37) to the "Activate network control" function.
• This trigger can for instance be the constant value "TRUE" or a digital input.
• If the assigned trigger is = TRUE, the motor can only be started via the network control

word (exception: Jog operation).

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 fault
• 0x2631:005 (P400.05): Activate DC braking
• 0x2631:010 (P400.10): Jog foward (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): Position counter reset

All other functions configurable via 0x2631:xx (P400.xx) are deactivated in case of 
network control. 
�e����� ��n���l ���d �nd s����s ���d
For establishing a simple network connection, the inverter provides predefined control and 
status words for device profile CiA 402, AC drive profile as well as in LOVATO format. 
For implementing your own formats, the data words NetWordIN1 and NetWordOUT1 are 
available. By means of data mapping to a network register, each of these words can be 
transferred as process date via network.

�esign��i� �����e�e� �ss��i��ed ����ing
en��� �

�����e� inf�����i�

CiA: Controlword 0x6040 0x60400010 4Device profile CiA 402
CiA: Statusword 0x6041 (P780.00) 0x60410010
AC Drive control word 0x400B:001 (P592.01) 0x400B0110 4AC Drive Profile 
AC Drive status word 0x400C:001 (P593.01) 0x400C0110
LECOM control word 0x400B:002 (P592.02) 0x400B0210 4LOVATO profile
LECOM status word 0x400C:002 (P593.02) 0x400C0210
NetWordIN1 0x4008:001 (P590.01) 0x40080110 For implementin an individual control word format.

The functions that are to be triggered via bits 0 ... 15 of the NetWordIN1 
data word are defined in 0x400E:001 (P505.01) ... 0x400E:016 (P505.16).

NetWordOUT1 0x400A:001 (P591.01) 0x400A0110 For implementing an individual status word format.
The triggers for bits 0 ... 15 of the NetWordOUT1 data word are defined 
in 0x2634:010 (P420.10) ... 0x2634:025 (P420.25).

* A mapping entry consists of index, subindex and data length in bits of the parameter to be mapped.

General information about the process of data mapping can be found in the chapter of the 
same name for the corresponding network.
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Network setpoint
It must be observed that the network setpoint must be selected explicitly. There are various 
options to select/change-over to the network setpoint. See the following examples.

Example 1: The AC drive control word shall enable a change-over from the standard setpoint
source to the network setpoint (bit 6).
1. Set a standard setpoint source different than Network" [5]" in 0x2860:001 (P201.01).
2. Set the selection Network setpoint active " [116]" in 0x2631:017 (P400.17).

Example 2: Independent of the used network, a change-over from the standard setpoint
source to the network setpoint shall be possible via a digital trigger (e. g. digital input).
1. Set a standard setpoint source different than Network" [5]" in 0x2860:001 (P201.01).
2. Set the desired digital trigger (e. g. digital input) in 0x2631:017 (P400.17) via which the

change-over to the network setpoint is to take place.

Example 3: The setpoint is to be defined exclusively via network.
1. As standard setpoint source, set the selection "Network [5]" in 0x2860:001 (P201.01).

The following table describes the change-over to the network setpoint via the different 
network control words in detail:

Network control word Change-over to network setpoint
NetWordIN1 data word
0x4008:001 (P590.01)

Assign the function "Activate network setpoint [17]" to the bit that is to be used for activating the 
network setpoint.
• The functions that are to be triggered via bits 0 ... 15 of the NetWordIN1 data word are defined in 0x400E:

001 (P505.01) ... 0x400E:016 (P505.16).
Bit x Selection:

0 Standard setpoint source selected in 0x2860:001 (P201.01).
1 Network setpoint

AC drive control word
0x400B:001 (P592.01)

The network setpoint is activated via bit 6 of the AC Drive control word:
Bit 6 Selection:

0 Standard setpoint source selected in 0x2860:001 (P201.01).
1 Network setpoint

Note!
In order that the activation via bit 6 works, the selection "Network setpoint active [116]" must be set 
in 0x2631:017 (P400.17).

LECOM control word
0x400B:002 (P592.02)

The setpoint is selected via bit 0 and bit 1 of the LECOM control word:
Bit 1 Bit 0 Selection:

0 0 Standard setpoint source selected in 0x2860:001 (P201.01).
0 1 Frequency setpoint preset 1 0x2911:001 (P450.01)
1 0 Frequency setpoint preset 2 0x2911:002 (P450.02)
1 1 Frequency setpoint preset 3 0x2911:003 (P450.03)

CiA 402 Controlword
0x6040

In case of control via device profile CiA 402:
• In the operating mode "CiA: Velocity mode [2]", the setpoint speed defined via the "Target velocity"

0x6042 (P781.00) parameter is used.4Device profile CiA 402 
• A change-over to an alternative setpoint source via the CiA 402 Controlword is not possible.

If a bipolar network setpoint is specified for the operating mode "MS: Velocity 
mode" (e. g. via the mappable parameter 0x400B:006 (P592.06)), the direction of 
rotation cannot be controlled via the network control word. The direction of 
rotation is determined by the sign of the setpoint.



I4
88

 G
B 

10
 2

4 
 

31
10

03
07

4

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x231F:001
(P500.01)

Module ID: Active module ID 
(Module ID: Active module ID)
• Read only

Display of the network options currently configured in the inverter.
• With the help of this module ID, the keypad only shows the

communication parameters relevant to the respective network.

Note!
When switched on, the inverter checks whether the parameter settings 
saved in the memory module match the inverter hardware and 
firmware. In case of an incompatibility, a corresponding error message 
is output. 

48 No network
67 CANopen
80 PROFIBUS
82 PROFINET  
84 EtherCAT  
87 Modbus RTU

0x231F:002
(P500.02)

Module ID: Module ID connected
(Module ID: Module ID conn.)
• Read only
• For the meaning of the display see parameter

0x231F:001 (P500.01).

Display of the network option currently available in the inverter.

Note!
When switched on, the inverter checks whether the parameter se�ttings 
saved in the memory module match the inverter hardware and 
firmware. In case of an incompatibility, a corresponding error message 
is output. 

0x400E:001
(P505.01)

NetWordIN1 function  Bit 0
(NetWordIN1 fct.: NetWordIN1.00)
• Setti  can only be changed if the inverter is inhibi-

ted.

Definition of the function that is to be triggered via bit  0 of the 
mappable NetWordIN1 data word.

� ��� ���i� Trigger bit without any function
1 Disable inverter Trigger bit = 0-1 edge: The inverter is disabled.

Trigger bit = 0: The inverter is enabled (unless there is another cause for
inverter disable).

Notes:
• In all device states, a 0-1 edge causes an immediate change to the

inhibited state with one exception. If the inverter is in the error 
status and the error condition still exists, the inverter remains in the 
error status.

• Changing to the disabled state causes an immediate stop of the
motor, regardless of the stop method set in 0x2838:003 (P203.03). 
The motor coasts down as a function of the mass inertia of the 
machine.

• In the disabled state, the motor cannot be started.
• After the inverter disable is deactivated, a renewed start command is

required to restart the motor.
• The cause(s) that are active for the disabled state are shown in

0x282A:001 (P126.01).
2 Stopping Trigger bit = 1: Motor is stopped.

Trigger bit = 0: No action / Deactivate stop again. 
Notes:
• The stop method can be selected in 0x2838:003 (P203.03).

3 Activate quick stop Trigger bit = 1: "Quick stop" function activated. 
Trigger bit = 0: no action / deactivate function again. 
Notes:
• The "Quick stop" function brings the motor to a standstill within the

deceleration time set in 0x291C (P225.00).
• The "Quick stop" function has a higher priority than the "Run" 

function.
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4 Reset error Trigger bit = 0-1 edge: Active error is reset (acknowledged) if the 

error condition is not active anymore and the error is resettable
Trigger bit = 0: No action.

Notes:
• After resetting the error, a new enable/start command is required to

restart the motor.

5 Activate DC braking Trigger bit = 1: "DC braking" function activated. 
Trigger bit = 0: no action / deactivate function again. 

8 Run forward (CW) Trigger bit = 0-1 edge: Motor is started in forward rotating direction 
(CW).
Trigger bit = 1-0 edge: Motor is stopped again.

Notes:
• The stop method can be selected in 0x2838:003 (P203.03).
• In the case of a bipolar setpoint selection (e.g ±10 V), the function is

executed irrespective of the rotating direction. The rotating
direction is determined by the sign of the setpoint.

• The function also serves to realise an automatic start after switch-on.

• The "Reverse rotational direction [13]" function can be used in 
connection with this function.

9 Run reverse (CCW) Trigger bit = 0-1 edge: Motor is started in backward rotating direction 
(CCW).
Trigger bit = 1-0 edge: Motor is stopped again.

Notes:
• The stop method can be selected in 0x2838:003 (P203.03).
• In the case of a bipolar setpoint selection (e.g ±10 V), the function is

executed irrespective of the rotating direction The rotating
direction is determined by the sign of the setpoint.

• The function also serves to realise an automatic start after switch-on.

• The "Reverse rotational direction [13]" function can be used in 
connection with this function.

13 Reverse rotational direction Trigger bit = 1: the setpoint specified is inverted (i. e. the sign is 
inverted).
Trigger bit = 0: no action / deactivate function again.

14 Activate AI1 setpoint Trigger bit = 1: analog input 1 is used as setpoint source (if the trigger bit 
assigned has the highest setpoint priority).
Trigger bit = 0: no action / deactivate function again.

15 Activate AI2 setpoint Trigger bit = 1: analog input 2 is used as setpoint source (if the trigger bit 
assigned has the highest setpoint priority).
Trigger bit = 0: no action / deactivate function again.

17 Activate network setpoint Trigger bit = 1: the network is used as setpoint source (if the trigger bit 
assigned has the highest setpoint priority).
Trigger bit = 0: no action / deactivate function again.

18 Activate preset (bit 0) Selection bits for bit coded selection and activation of a parameterised 
setpoint (preset).19 Activate preset (bit 1)

20 Activate preset (bit 2)
21 Activate preset (bit 3)
26 Activate segment 1 setpoint   (from version 4.1) Selection bits for bit coded selection and activation of a parameterised 

segment setpoint.

Notes:
• During normal operation (no active sequence), this function serves to

activate the setpoint of a segment (instead of an entire sequence 
in the sequencer operation).

• This function is not intended for the use in the sequencer operation.

27 Activate segment 2 setpoint   (from version 4.1)

28 Activate segment 3 setpoint   (from version 4.1)

29 Activate segment 4 setpoint   (from version 4.1)
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
�� �un�abort se�uen�e   �from �ersion �.�� Tri��er bit � �� �tart sele�ted se�uen�e.

Tri��er bit � �� �bort se�uen�e.

�otes�
• The assi�ned tri��er bit must remain set to ��� for the duration of the

se�uen�e.
• �f the tri��er bit is reset to ���, the se�uen�e is aborted. �n this �ase,

the standard setpoint or the setpoint sour�e sele�ted �ia setpoint 
�han�e-o�er is a�ti�e a�ain.

• � se�uen�e is sele�ted in a binar�-�oded fashion �ia the tri��er bits
assi�ned to the four fun�tions ��ele�t se�uen�e �bit �� ����� ... 
��ele�t se�uen�e �bit �� �����. 

�� �ext se�uen�e step   �from �ersion �.�� Tri��er bit � ��� �ed�e�� �ext se�uen�e step. 
Tri��er bit � ��� �ed�e�� �o a�tion.
�otes�
• The exe�ution of the �urrent step is �ompleted e�en if the time 

parameterised for the se�ment has not elapsed �et.
• The fun�tion is onl� rele�ant for �e�uen�er mode �x���� �����.��� �

��tep operation ���� or �Time � step operation ����.
• � �ump to the next se�uen�e step is not possible if the se�uen�e 

pauses, the se�uen�e is suspended or the final se�ment is exe�uted. 

�� �ause se�uen�e   �from �ersion �.�� Tri��er bit � �� �ause se�uen�e. 
Tri��er bit � �� �ontinue se�uen�e. 
�otes�
• �urin� the pause, the se�uen�e stops in the �urrent step. 

The expiration of the time set for the se�ment is stopped.
• The se�uen�er setpoint �ontinues to remain a�ti�e.

�� �uspend se�uen�e   �from �ersion �.�� Tri��er bit � �� �uspend se�uen�e. 
Tri��er bit � �� �ontinue se�uen�e. 
�otes�
• This fun�tion ser�es to temporaril� �han�e o�er to the standard 

setpoint or the setpoint sour�e sele�ted �ia setpoint �han�e-o�er.
• The se�uen�e is �ontinued at the point �here it �as suspended.

�� �top se�uen�e   �from �ersion �.�� Tri��er bit � ��� �ed�e�� �top se�uen�e. 
Tri��er bit � ��� �ed�e�� �o a�tion. 
�otes�
• �f the se�uen�e is stopped, it is �umped to the final se�ment.
• The further exe�ution depends on the sele�ted �nd of se�uen�e

mode �x���� �����.���.

�� �bort se�uen�e   �from �ersion �.�� Tri��er bit � ��� �ed�e�� �bort se�uen�e. 
Tri��er bit � ��� �ed�e�� �o a�tion.

�otes�
• This fun�tion ser�es to dire�tl� stop the se�uen�e �ithout the final

se�ment bein� exe�uted. �n this �ase, the standard setpoint or the 
setpoint sour�e sele�ted �ia setpoint �han�e-o�er is a�ti�e a�ain.

�� ��ti�ate ramp � Tri��er bit � �� a�ti�ate a��eleration time � and de�eleration time � 
manuall�.
Tri��er bit � �� no a�tion � dea�ti�ate fun�tion a�ain.

�� �oad parameter set Tri��er bit � �-� ed�e� parameter �han�e-o�er to the �alue set sele�ted 
�ia ��ele�t parameter set �bit ��� and ��ele�t parameter set �bit ���. 
Tri��er bit � �� no a�tion.

�otes�
• The a�ti�ation method for the ��arameter �han�e-o�er� fun�tion �an

be sele�ted in �x���� �����.���.
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
�� �ele�t parameter set �bit �� �ele�tion bits for the ��arameter �han�e-o�er� fun�tion. 
�� �ele�t parameter set �bit ��
�� ��ti�ate fault � Tri��er bit � �� Tri��er user-defined error �. 

Tri��er bit � �� no a�tion.
�otes�
• �fter the error is tri��ered, the motor is brou�ht to a standstill �ith

the �ui�� stop ramp. The in�erter is then disabled.

�sso�iated error �ode�
• ����� � �x���� - �et�or�� user fault �

�� ��ti�ate fault � Tri��er bit � �� Tri��er user-defined error �. 
Tri��er bit � �� no a�tion.
�otes�
• �fter the error is tri��ered, the motor is brou�ht to a standstill �ith

the �ui�� stop ramp. The in�erter is then disabled.

�sso�iated error �ode�
• ����� � �x���� - �et�or�� user fault �

�� �ea�ti�ate ��� �ontrollin� Tri��er bit � �� �f ��� �ontrol is a�ti�ated, i�nore ��� �ontrol and dri�e 
the motor in speed-�ontrolled manner.
Tri��er bit � �� �f ��� �ontrol is a�ti�ated, dri�e the motor �ith ��� 
�ontrol.

�otes�
• The ��� �ontrol �an be a�ti�ated in �x�������� �����.���.

�� �et ��� output to � Tri��er bit � �� �f ��� �ontrol is a�ti�ated, � �omponent and the output 
of the ��� �ontroller are set to � and the internal �ontrol al�orithm is 
stopped. The ��� �ontrol remains a�ti�e.
Tri��er bit � �� �o a�tion � dea�ti�ate fun�tion a�ain.

�� �nhibit ��� �-�omponent Tri��er bit � �� �f the ��� �ontrol is a�ti�ated, the � �omponent of the 
��� �ontroller is set to � and the inte�ration pro�ess is stopped.
Tri��er bit � �� �o a�tion � dea�ti�ate fun�tion a�ain.

�� ��ti�ate ��� influen�e ramp Tri��er bit � �� the influen�e of the pro�ess �ontroller is sho�n b� 
means of a ramp.
Tri��er bit � � or not �onne�ted� the influen�e of the pro�ess �ontroller 
is sho�n b� means of a ramp.

�otes�
• The influen�e of the pro�ess �ontroller is al�a�s a�ti�e �not onl� �hen

��� �ontrol is a�ti�ated�
• ���eleration time for sho�in� the influen�e of the pro�ess �ontroller

�an be set in �x�������� �����.���.
• �e�eleration time for hidin� the influene of the pro�ess �ontroller

�an be set in �x�������� �����.���. 

�� �elease holdin� bra�e Tri��er bit � �� �elease holdin� bra�e manuall�. 
Tri��er bit � �� �o a�tion.

�otes�
• The manuall� tri��ered ��elease holdin� bra�e� �ommand has a dire�t

impa�t on the ��elease holdin� bra�e ������ tri��er. Thus, the holdin� 
bra�e �an be manuall� released if the po�er se�tion is s�it�hed off

• The responsibilit� for a manual release of the holdin� bra�e has the
external tri��er sour�e for the ��elease holdin� bra�e� �ommand. 

�� �ele�t se�uen�e �bit �� �ele�tion bits for bit �oded sele�tion of a se�uen�e. 

�otes�
• The sele�ted se�uen�e is not started automati�all�.
• �or a status-�ontrolled start, the fun�tion ��un�abort se�uen�e �����

is a�ailable.

�� �ele�t se�uen�e �bit ��
�� �ele�t se�uen�e �bit ��
�� �ele�t se�uen�e �bit ��
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
�� ��s����n ���n�e� �ese� ���gge� ��� � �: �ese� ��s����n ���n�e� m�n�����. 

���gge� ��� � �: �� �����n.

�� �������e U�� ��e�����n ���gge� ��� � �: �������e U�� ��e�����n.
���gge� ��� � �: �� �����n � �e�������e ��n����n �g��n. 

������:���
�����.���

�e�������� ��n����n: ��� �
��e�������� ���.: �e��������.���
• �e���ng ��n �n�� �e ���nge� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see ����me�e�

������:��� �����.���. 

�e��n����n �� ��e ��n����n ���� �s �� �e ���gge�e� ��� ���  � �� ��e 
m������e �e�������� ���� ����.

� ��� ���i�e
������:���
�����.���

�e�������� ��n����n: ��� �
��e�������� ���.: �e��������.���
• �e���ng ��n �n�� �e ���nge� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see ����me�e�

������:��� �����.���.

�e��n����n �� ��e ��n����n ���� �s �� �e ���gge�e� ��� ���  � �� ��e 
m������e �e�������� ���� ����.

� ���i���e ��i�� s���
������:���
�����.���

�e�������� ��n����n: ��� �
��e�������� ���.: �e��������.���
• �e���ng ��n �n�� �e ���nge� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs,  see ����me�e�

������:��� �����.���. 

�e��n����n �� ��e ��n����n ���� �s �� �e ���gge�e� ��� ���  � �� ��e 
m������e �e�������� ���� ����.

� ��� ���i�e
������:���
�����.���

�e�������� ��n����n: ��� �
��e�������� ���.: �e��������.���
• �e���ng ��n �n�� �e ���nge� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see ����me�e�

������:��� �����.���. 

�e��n����n �� ��e ��n����n ���� �s �� �e ���gge�e� ��� ���  � �� ��e 
m������e �e�������� ���� ����.

� ��n f�����d ����
������:���
�����.���

�e�������� ��n����n: ��� �
��e�������� ���.: �e��������.���
• �e���ng ��n �n�� �e ���nge� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see ����me�e�

������:��� �����.���. 

�e��n����n �� ��e ��n����n ���� �s �� �e ���gge�e� ��� ���  � �� ��e 
m������e �e�������� ���� ����.

�� ���i���e ��ese� ��i� ��
������:���
�����.���

�e�������� ��n����n: ��� �
��e�������� ���.: �e��������.���
• �e���ng ��n �n�� �e ���nge� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see ����me�e�

������:��� �����.���. 

�e��n����n �� ��e ��n����n ���� �s �� �e ���gge�e� ��� ���  � �� ��e 
m������e �e�������� ���� ����.

�� ���i���e ��ese� ��i� ��
������:���
�����.���

�e�������� ��n����n: ��� �
��e�������� ���.: �e��������.���
• �e���ng ��n �n�� �e ���nge� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see ����me�e�

������:��� �����.���.

�e��n����n �� ��e ��n����n ���� �s �� �e ���gge�e� ��� ���  � �� ��e 
m�����e �e�������� ���� ����.

� �ese� e����
������:���
�����.���

�e�������� ��n����n  ��� �
��e�������� ���.: �e��������.���
• �e���ng ��n �n�� �e ���nge� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see ����me�e�

������:��� �����.���. 

�e��n����n �� ��e ��n����n ���� �s �� �e ���gge�e� ��� ���  � �� ��e 
m������e �e�������� ���� ����.

� ��� ���i�e
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
������:���
�����.���

Ne������N� ��nc���n: ��� �
�Ne������N� �c�.: Ne������N�.���
• �e���ng can �n�� �e c�ange� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see �a�a�e�e�

������:��� �����.���. 

�e��n����n �� ��e ��nc���n ��a� �s �� �e ���gge�e� ��a ���  � �� ��e 
�a��a��e Ne������N� �a�a ����.

� ���i���e �� ����ing
������:���
�����.���

Ne������N� ��nc���n: ��� ��
�Ne������N� �c�.: Ne������N�.���
• �e���ng can �n�� �e c�ange� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see �a�a�e�e�

������:��� �����.���. 

�e��n����n �� ��e ��nc���n ��a� �s �� �e ���gge�e� ��a ���  �� �� ��e 
�a��a��e Ne������N� �a�a ����.

� ��� ���i�e
������:���
�����.���

Ne������N� ��nc���n: ��� ��
�Ne������N� �c�.: Ne������N�.���
• �e���ng can �n�� �e c�ange� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see �a�a�e�e�

������:��� �����.���. 

�e��n����n �� ��e ��nc���n ��a� �s �� �e ���gge�e� ��a ���  �� �� ��e 
�a��a��e Ne������N� �a�a ����.

� ��� ���i�
������:���
�����.���

Ne������N� ��nc���n: ��� ��
�Ne������N� �c�.: Ne������N�.���
• �e���ng can �n�� �e c�ange� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see �a�a�e�e�

������:��� �����.���.

�e��n����n �� ��e ��nc���n ��a� �s �� �e ���gge�e� ��a ���  �� �� ��e 
�a��a��e Ne������N� �a�a ����.

�� �e�e�se �����i�n�l di�e��i�n
������:���
�����.���

Ne������N� ��nc���n: ��� ��
�Ne������N� �c�.: Ne������N�.���
• �e���ng can �n�� �e c�ange� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see �a�a�e�e�

������:��� �����.���. 

�e��n����n �� ��e ��nc���n ��a� �s �� �e ���gge�e� ��a ���  �� �� ��e 
�a��a��e Ne������N� �a�a ����.

� ��� ���i�e
������:���
�����.���

Ne������N� ��nc���n: ��� ��
�Ne������N� �c�.: Ne������N�.���
• �e���ng can �n�� �e c�ange� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see �a�a�e�e�

������:��� �����.���. 

�e��n����n �� ��e ��nc���n ��a� �s �� �e ���gge�e� ��a ���  �� �� ��e 
�a��a��e Ne������N� �a�a ����.

� ��� ���i�e
������:���
�����.���

Ne������N� ��nc���n  ��� ��
�Ne������N� �c�.: Ne������N�.���
• �e���ng can �n�� �e c�ange� �� ��e �n�e��e� �s �n�����

�e�.
• ��� �����e� ��ss���e se���ngs, see �a�a�e�e�

������:��� �����.���. 

�e��n����n �� ��e ��nc���n ��a� �s �� �e ���gge�e� ��a ���  �� �� ��e 
�a��a��e Ne������N� �a�a ����.

� ��� ���i�e
������:���
�����.���

��nc���n ��s�: �na��e �n�e��e� 
���nc���n ��s�: �na��e �n�e��e��
• �e���ng can �n�� �e c�ange� �� ��e �n�e��e� �s �n�����

�e�.

�ss�gn�en� �� a ���gge� ��� ��e ��na��e �n�e��e�� ��nc���n.
���gge� � ����: ��e �n�e��e� �s ena��e� ��n�ess ��e�e �s an���e� ca�se ��� 
�n�e��e� ��sa��e�.
���gge� � �����: ��e �n�e��e� �s ��sa��e�.

N��es:
• ���s ��nc���n ��s� �e se� �� ���� �� s�a�� ��e �����. ����e� ��a an

ass�gne� ��g��a� �n��� �� �� �e�a��� se���ng ���ns�an� ���� ����.
• ��ang�ng �� ��e �n�����e� s�a�e ca�ses an ���e��a�e s��� �� ��e

�����, �ega���ess �� ��e s��� �e���� se� �n ������:��� �����.���. 
��e ����� �ec��es �����e�ess an� c�as�s ���n as a ��nc���n �� ��e 
�ass �ne���a �� ��e �ac��ne.

• ��e ca�se�s� ��a� a�e ac���e ��� ��e ��sa��e� s�a�e a�e s���n �n
������:��� �����.���.

� N�� c�nnec�e� N� ���gge� ass�gne� ����gge� �s c�ns�an��� ������.
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� ��ns��n� ���� ���gge� �s �onstantly ����.

�� ��g�tal �n��t � �tate of ������, ta��ng an �n�e�s�on set �n ������:��� �����.��� �nto 
�ons��e�at�on.

�� ��g�tal �n��t � �tate of ������, ta��ng an �n�e�s�on set �n ������:��� �����.��� �nto 
�ons��e�at�on.

�� ��g�tal �n��t � �tate of ������, ta��ng an �n�e�s�on set �n ������:��� �����.��� �nto 
�ons��e�at�on.

�� ��g�tal �n��t � �tate of ������, ta��ng an �n�e�s�on set �n ������:��� �����.��� �nto 
�ons��e�at�on.

�� ��g�tal �n��t � �tate of ������, ta��ng an �n�e�s�on set �n ������:��� �����.��� �nto 
�ons��e�at�on.

�� ��g�tal �n��t � �tate of ������, ta��ng an �n�e�s�on set �n ������:��� �����.��� �nto 
�ons��e�at�on.
��g�tal �n��t � �s only a�a�la�le �n the �ont�ol �n�t ���� ��th a��l��at�o 
���.

�� ��g�tal �n��t � �tate of ������, ta��ng an �n�e�s�on set �n ������:��� �����.��� �nto
�ons��e�at�on
��g�tal �n��t � �s only a�a�la�le �n the �ont�ol �n�t ���� ��th a��l��at�o
���.

�� ��nn�ng ���� �f �n�e�te� an� sta�t a�e ena�le� an� o�t��t f�e��en�y � �.� ��.
�the���se �����.

�� �ea�y fo� o�e�at�on ���� �f �n�e�te� �s �ea�y fo� o�e�at�on �no e��o� a�t��e, no ��� a�t��e 
an� �����s �oltage o��. �the���se �����.

�� �to� a�t��e ���� �f �n�e�te� �s ena�le� an� moto� �s not sta�te� an� o�t��t 
f�e��en�y � �.

�� ����� sto� a�t��e ���� �f ����� sto� �s a�t��e. �the���se �����.
�� �e���e �a�n�ng a�t��e ���� �f �a�n�ng �s a�t��e. �the���se �����.

• � �a�n�ng has no �m�a�t on the o�e�at�ng stat�s of the �n�e�te�.
• � �a�n�ng �s �eset a�tomat��ally �f the �a�se has �een el�m�nate�.

�� �e���e fa�lt a�t��e ���� �f a fa�lt �s a�t��e. �the���se �����.
• �n the e�ent of a fa�lt, the moto� �s ��o�ght to a stan�st�ll ��th the

����� sto� �am�. �he �n�e�te� �s then ��sa�le�.
• ���e�t�on: �n �ase of a se��o�s fa�lt, the �n�e�te� �s ��sa�le� �mme���

ately. �he moto� �e�omes to���eless ��oasts�.
• �he e��o� state ��ll �e left a�tomat��ally �f the e��o� �on��t�on �s not

a�t��e anymo�e.
• �he �esta�t �eha��o�� afte� t�o��le �an �e �onf�g��e�.

�� �eats�n� tem�e�at��e �a�n�ng a�t��e ���� �f ����ent heats�n� tem�e�at��e � �a�n�ng th�eshol� fo� 
tem�e�at��e mon�to��ng. �the���se �����.
• ��s�lay of the ����ent heats�n� tem�e�at��e �n ������:��� �����.���.
• �ett�ng of the �a�n�ng th�eshol� �n ������:���.

�� �otat�onal ���e�t�on �e�e�se� ���� �f o�t��t f�e��en�y �s negat��e. �the���se �����.
�� ��e��en�y th�eshol� e��ee�e� ���� �f ����ent o�t��t f�e��en�y � f�e��en�y th�eshol�. �the���se

�����.
• ��s�lay of the ����ent o�t��t f�e��en�y �n ������ �����.���.
• �ett�ng ��e��en�y th�eshol� �n ������ �����.���.

�� ��t�al s�ee� � � ���� �f ����ent o�t��t f�e��en�y � � �� �± �.�� ���, ���es�e�t��e of the 
o�e�at�ng mo�e. �the���se �����.
• ��s�lay of the ����ent o�t��t f�e��en�y �n ������ �����.���.

�� ����ent l�m�t �ea�he� ���� �f ����ent moto� ����ent ≥ ma��m�m ����ent. �the���se �����.
• ��s�lay of the ��esent moto� ����ent �n ������ �����.���.
• �ett�ng fo� the ma��m�m ����ent �n ������ �����.���.

�� �o���e l�m�t �ea�he�  ���� �f to���e l�m�t has �een �ea�he� o� e��ee�e�. �the���se �����.
• �ett�ng ��os�t��e to���e l�m�t� �n ������.
• �ett�ng ��egat��e to���e l�m�t� �n ������.



I4
88

 G
B 

10
 2

4 
 

31
10

03
07

11

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
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 threshold 0x2636:008 (P430.08)
• Monitoring condition 0x2636:009 (P430.09)
The setting of the Error response in 0x2636:010 (P430.10) has no 
effect on this trigger.

82 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 threshold 0x2637:008 (P431.08)
• Monitoring condition 0x2637:009 (P431.09)
The setting of the Error response in 0x2637:010 (P431.10) has no 
effect on this trigger.

83 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 present motor current in 0x6078 (P103.00).
• Setting Threshold in 0x4006:001 (P710.01).
• Setting Deceleration in 0x4006:002 (P710.02).

102 Sequence suspended   (from version 4.1) Status signal of the "sequencer" function. 
TRUE if the sequence is currently suspended. 

103 Sequence done   (from version 4.1) Status signal of the "sequencer" function.
TRUE if the sequence is completed (final segment has been passed 
through).

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 5.1) Internal values of the manufacturer.
202 Internal value   (from version 5.1)

203 Internal value   (from version 5.1)

204 Internal value   (from version 5.1)

205 Internal value   (from version 5.1)

206 Internal value   (from version 5.1)
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����������
�����.���

��nction list� ��n 
���nction list� ��n�
• �etting can onl� be change� i� the inverter is inhibi�

te�.
• �or ��rther �ossible settings, see �arameter

���������� �����.���. 

�ssignment o� a trigger to the ���n� ��nction.

��n��i�n �� ����� � s��� ����� �def��l� se��ing)
��nction � is active i� no ��rther start comman�s �start �or�ar��start 
reverse� have been connecte� to triggers, no �e��a� control is active 
an� no net�or� control is active
�rigger � ���E� �et motor rotate �or�ar� ����.
�rigger � ����E� �to� motor.

�otes to ��nction ��
• �� �Enable inverter� ���������� �����.��� � ��onstant ���E ����, onl�

a �igital in��t is �ermissible as trigger �or this ��nction in or�er that 
the motor can be sto��e� again an� time.
E�ce�tion �� the ��a�e torq�e o� ������ sa�et� ��nction is available, 
both ��nction �Enable inverter� an� ���n� can be set to ��onstant 
���E ����. �he inverter is then controlle� via the ��� signal �nless no 
other start comman�s �start��or�ar��start�bac��ar�� have been 
connecte� to triggers.

• �he sto� metho� can be selecte� in ���������� �����.���.
• �he ��nction also serves to realise an a�tomatic start a�ter s�itch�on.

��n��i�n �� ����� en��le�s��� �����
��nction � is active i� ��rther start comman�s have been connecte� to 
triggers, �e��a� control is active or net�or� control is active.
�rigger � ���E� �tart comman�s o� the active control so�rce are 
enable�.
�rigger � ����E� �to� motor.

�otes to ��nction ��
• �� no se�arate start enable is req�ire� �or the a��lication, the trigger

��onstant ���E ���� m�st be set.
• �he sto� metho� can be selecte� in ���������� �����.���.

�� �igi��l in��� �

����������
�����.���

��nction list� �ctivate q�ic� sto� 
���nction list� ��ic� sto��
• �etting can onl� be change� i� the inverter is inhibi�

te�.
• �or ��rther �ossible settings, see �arameter

���������� �����.���. 

�ssignment o� a trigger �or the ��ctivate q�ic� sto�� ��nction. 
�rigger � ���E� �ctivate q�ic� sto�.
�rigger � ����E� Deactivate q�ic� sto�.

�otes�
• �he ���ic� sto�� ��nction brings the motor to a stan�still �ithin the

�eceleration time set in ������ �����.���.
� ��� ��nne��ed

����������
�����.���

��nction list� �eset �a�lt 
���nction list� �eset �a�lt�
• �or ��rther �ossible settings, see �arameter

���������� �����.���. 

�ssignment o� a trigger �or the ��eset �a�lt� ��nction.
�rigger � ����E����E �e�ge�� �ctive error is reset �ac�no�le�ge�� i� the 
error con�ition is not activ an�more an� the error is resettable. 
�rigger � ����E� no action

�� �igi��l in��� �
����������
�����.���

��nction list� �ctivate D� bra�ing 
���nction list� D� bra�ing�
• �or ��rther �ossible settings, see �arameter

���������� �����.���. 

�ssignment o� a trigger �or the ��ctivate D� bra�ing� ��nction. 
�rigger � ���E� �ctivate D� bra�ing.
�rigger � ����E� Deactivate D� bra�ing.

 ��������
D� bra�ing remains active as long as the trigger is set to ���E.� ��� ��nne��ed
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0x2631:010
(P400.10)

Function list: Jog foward (CW)
(Function list: Jog foward)
• Setting can only be changed if the inverter is inhibi-

ted.
• For further possible settings, see parameter

0x2631:001 (P400.01). 

Assignment of a trigger for the "Jog foward (CW)" function. 
Trigger = TRUE: Let motor rotate forward with preset 5. 
Trigger = FALSE: Stop motor.

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

• 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 value 5 can be set in 0x2911:005 (P450.05).
• 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 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.

� ��� ��nne��ed

0x2631:011
(P400.11)

Function list: Jog reverse (CCW)
(Function list: Jog reverse)
• Setting can only be changed if the inverter is inhibi-

ted.
• For further possible settings, see parameter

0x2631:001 (P400.01). 

Assignment of a trigger for the "Jog reverse (CCW)" function. 
Trigger = TRUE: Let motor rotate backward with preset 6. 
Trigger = FALSE: Stop motor.

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

• 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 value 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 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.

� ��� ��nne��ed

0x2631:012
(P400.12)

Function list: Activate keypad control 
(Function list: Keypad control)
• For further possible settings, see parameter

0x2631:001 (P400.01). 

Assignment of a trigger for the "Activate keypad control" function. 
Trigger = TRUE: activate keypad as control source.
Trigger = FALSE: no action / deactivate keypad as control source again.

� ��� ��nne��ed
0x2631:017
(P400.17)

Function list: Activate network setpoint 
(Function list: Setp: Network)

• For further possible settings, see parameter
0x2631:001 (P400.01). 

Assignment of a trigger for the "Activate network setpoint" function. 
Trigger = TRUE: the network is used as setpoint source (if the trigger 
assigned has the highest setpoint priority).
Trigger = FALSE: no action / deactivate function again.

� ��� ��nne��ed
116 Network setpoint active  TRUE if a change-over to network setpoint is requested via bit 6 of the

AC drive control word0x400B:001 (P592.01). Otherwise FALSE.

Notes:
• Set this selection if the network setpoint is to be activated via bit 6 of

the AC drive control word.
• The AC drive control word can be used with any communication

protocol.
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0x2631:037
(P400.37)

Function list: Activate network control 
(Function list: Network control)
• For further possible settings, see parameter

0x2631:001 (P400.01). 

Assignment of a trigger for the "Activate network control" function. 
Trigger = TRUE: Activate network control.
Trigger = FALSE: No action / deactivate network control again.

� ��� ��nne��ed
114 Network control active  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.

0x2631:043
(P400.43)

Function list: Activate fault 1 
(Function list: Fault 1)
• For further possible settings, see parameter

0x2631:001 (P400.01). 

Assignment of a trigger for the "Activate fault 1" function. 
Trigger = TRUE: Trigger user-defined error 1.
Trigger = FALSE: no action.

Notes:
• After the error is triggered, the motor is brought to a standstill with

the quick stop ramp. The inverter is then disabled.

Associated error code:
• 25217 | 0x6281 - User-defined fault 1.

� ��� ��nne��ed

0x2631:044
(P400.44)

Function list: Activate fault 2 
(Function list: Fault 2)
• For further possible settings, see parameter

0x2631:001 (P400.01). 

Assignment of a trigger for the "Activate fault 2" function. 
Trigger = TRUE: Trigger user-defined error 2.
Trigger = FALSE: no action.

Notes:
• After the error is triggered, the motor is brought to a standstill with

the quick stop ramp. The inverter is then disabled.

Associated error code:
• 25218 | 0x6282 - User-defined fault 2.

� ��� ��nne��ed

0x2634:010
(P420.10)

Digital outputs function: NetWordOUT1 - bit 0 
(Dig.out.function: NetWordOUT1.00)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 0 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� �e�d� f�� ��e���i�n
0x2634:011
(P420.11)

Digital outputs function: NetWordOUT1 - bit 1 
(Dig.out.function: NetWordOUT1.01)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 1 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

� ��� ��nne��ed
0x2634:012
(P420.12)

Digital outputs function:NetWordOUT1 - bit 2 
(Dig.out.function: NetWordOUT1.02)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 2 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� ��e���i�n en��led
0x2634:013
(P420.13)

Digital outputs function: NetWordOUT1 - bit 3 
(Dig.out.function: NetWordOUT1.03)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 3 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� ����� ���i�e
0x2634:014
(P420.14)

Digital outputs function: NetWordOUT1 - bit 4 
(Dig.out.function: NetWordOUT1.04)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 4 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

� ��� ��nne��ed
0x2634:015
(P420.15)

Digital outputs function: NetWordOUT1 - bit 5 
(Dig.out.function: NetWordOUT1.05)
• For further possible settings, see parameter

0x2634:001 (P420.01).

Assignment of a trigger to bit 5 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� ��i�� s��� ���i�e
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0x2634:016
(P420.16)

Digital outputs function: NetWordOUT1 - bit 6 
(Dig.out.function: NetWordOUT1.06)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 6 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� ��nning
0x2634:017
(P420.17)

Digital outputs function: NetWordOUT1 - bit 7 
(Dig.out.function: NetWordOUT1.07)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 7 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� �e�i�e ���ning ���i�e
0x2634:018
(P420.18)

Digital outputs function: NetWordOUT1 - bit 8 
(Dig.out.function: NetWordOUT1.08)
• For further possible settings, see parameter

0x2634:001 (P420.01).

Assignment of a trigger to bit 8 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

� ��� ��nne��ed
0x2634:019
(P420.19)

Digital outputs function: NetWordOUT1 - bit 9 
(Dig.out.function: NetWordOUT1.09)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 9 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

� ��� ��nne��ed
0x2634:020
(P420.20)

Digital outputs function: NetWordOUT1 - bit 10 
(Dig.out.function: NetWordOUT1.10)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 10 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� �e���in� s�eed �e���ed
0x2634:021
(P420.21)

Digital outputs function: NetWordOUT1 - bit 11 
(Dig.out.function: NetWordOUT1.11)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 11 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� ����en� li�i� �e���ed
0x2634:022
(P420.22)

Digital outputs function: NetWordOUT1 - bit 12 
(Dig.out.function: NetWordOUT1.12)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 12 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� �����l s�eed � �
0x2634:023
(P420.23)

Digital outputs function: NetWordOUT1 - bit 13 
(Dig.out.function: NetWordOUT1.13)
• For further possible settings, see parameter

0x2634:001 (P420.01).

Assignment of a trigger to bit 13 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� �����i�n�l di�e��i�n �e�e�sed
0x2634:024
(P420.24)

Digital outputs function: NetWordOUT1 - bit 14 
(Dig.out.function: NetWordOUT1.14)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 14 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

��� �ele�se ��lding ����e
0x2634:025
(P420.25)

Digital outputs function: NetWordOUT1 - bit 15 
(Dig.out.function: NetWordOUT1.15)
• For further possible settings, see parameter

0x2634:001 (P420.01). 

Assignment of a trigger to bit 15 of NetWordOUT1.
Trigger = FALSE: bit set to 0.
Trigger = TRUE: bit set to 1.

�� ��fe �����e off ����� ���i�e
0x2860:001
(P201.01)

Frequency control: Default setpoint source
(Stnd. setpoints: Freq. setp. src.)

Selection of the standard setpoint source for operating mode 
"MS: Velocity mode".
• The selected standard setpoint source is always active in the operat-

ing mode 0x6060 (P301.00) = "MS: Velocity mode [-2]" when no 
setpoint change-over to another setpoint source via corresponding 
triggers/function is active.

1 Keypad The setpoint is specified locally by the keypad.
• Default setting 0x2601:001 (P202.01)
• Use the  and  navigation keys to change the keypad setpoint 

(also during running operation).
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
� �n�l�g in��� � The setpoint is defined as analog signal via the analog input 1. 

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

4 HTL input   (from version 4.1) 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. 

11 Frequency preset 1 For the setpoint selection, preset values can be parameterised and 
selected.12 Frequency preset 2

13 Frequency preset 3
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 4.1) For the setpoint selection, the segment presets parameterised for 

the "sequencer" function can be selected as well.32 Segment preset 2   (from version 4.1)

33 Segment preset 3   (from version 4.1)

34 Segment preset 4   (from version 4.1)

35 Segment preset 5   (from version 4.1)

36 Segment preset 6   (from version 4.1)

37 Segment preset 7   (from version 4.1)

38 Segment preset 8   (from version 4.1)

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".

201 Internal value   (from version 5.1) Internal values of the manufacturer.
202 Internal value   (from version 5.1)

203 Internal value   (from version 5.1)

204 Internal value   (from version 5.1)

205 Internal value   (from version 5.1)

206 Internal value   (from version 5.1)
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x2860:002
(P201.02)

PID control: Default setpoint source
(Stnd. setpoints: PID setp. src.)

Selection of the standard setpoint source for the reference value of the 
PID control.
• The selected standard setpoint source is always active with an 

activated PID control when no setpoint change-over to another 
setpoint source via corresponding triggers/functions is active.

� �e���d The setpoint is specified locally by the keypad.
• Default setting 0x2601:002 (P202.02)
• Use the  and  navigation keys to change the keypad setpoint 

(also during running operation).
2 Analog input 1 The setpoint is defined as analog signal via the analog input 1. 

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

4 HTL input   (from version 4.1) 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. 

11 PID preset 1 For the setpoint selection, preset values can be parameterised and 
selected.12 PID preset 2

13 PID preset 3
14 PID preset 4
15 PID preset 5
16 PID preset 6
17 PID preset 7
18 PID preset 8
31 Segment preset 1   (from version 4.1) For the setpoint selection, the segment presets parameterised for 

the "sequencer" function can be selected as well.32 Segment preset 2   (from version 4.1)

33 Segment preset 3   (from version 4.1)

34 Segment preset 4   (from version 4.1)

35 Segment preset 5   (from version 4.1)

36 Segment preset 6   (from version 4.1)

37 Segment preset 7   (from version 4.1)

38 Segment preset 8   (from version 4.1)

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".

201 Internal value   (from version 5.1) Internal values of the manufacturer.
202 Internal value   (from version 5.1)

203 Internal value   (from version 5.1)

204 Internal value   (from version 5.1)

205 Internal value   (from version 5.1)

206 Internal value   (from version 5.1)
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
����������
�����.���

��ocess �np�t �o�ds� �et�o�d���
��et�o�d���� �et�o�d����
������ ... �������� ... ������

��pp�ble d�t� �o�d fo� fle��ble cont�ol of t�e �n�e�te� ��� net�o��.

��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���
��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���
��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���
��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���
��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���
��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���
��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���
��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���
��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���
��t � ��pp�ng b�t � �ss�gnment of t�e f�nct�on  ���������� �����.���

��t �� ��pp�ng b�t �� �ss�gnment of t�e f�nct�on  ���������� �����.���
��t �� ��pp�ng b�t �� �ss�gnment of t�e f�nct�on  ���������� �����.���
��t �� ��pp�ng b�t �� �ss�gnment of t�e f�nct�on ���������� �����.���.

�lte�n�t��el�, t��s m�pp�ng b�t c�n be �sed fo� cont�oll�ng t�e d�g�t�l 
o�tp�ts.

�ss�gnment of t�e d�g�t�l o�tp�ts�
• �el��� ���������� �����.��� � select�on ����
• ��g�t�l o�tp�t �� ���������� �����.��� � select�on ����

�ote�
�o not �ss�gn t�e m�pp�ng b�t to � f�nct�on �nd � d�g�t�l o�tp�t �t t�e 
s�me t�me. � do�ble �ss�gnment c�n c��se �n �np�ed�ct�ble d���e 
be����o���

��t �� ��pp�ng b�t �� �ss�gnment of t�e f�nct�on ���������� �����.���.
�lte�n�t��el�, t��s m�pp�ng b�t c�n be �sed fo� cont�oll�ng t�e d�g�t�l 
o�tp�ts.

�ss�gnment of t�e d�g�t�l o�tp�ts�
• �el��� ���������� �����.��� � select�on ����
• ��g�t�l o�tp�t �� ���������� �����.��� � select�on ����

�ote�
�o not �ss�gn t�e m�pp�ng b�t to � f�nct�on �nd � d�g�t�l o�tp�t �t t�e 
s�me t�me. � do�ble �ss�gnment c�n c��se �n �np�ed�ct�ble d���e 
be����o���

��t �� ��pp�ng b�t �� �ss�gnment of t�e f�nct�on ���������� �����.���.
�lte�n�t��el�, t��s m�pp�ng b�t c�n be �sed fo� cont�oll�ng t�e d�g�t�l 
o�tp�ts.

�ss�gnment of t�e d�g�t�l o�tp�ts�
• �el��� ���������� �����.��� � select�on ����
• ��g�t�l o�tp�t �� ���������� �����.��� � select�on ����

�ote�
�o not �ss�gn t�e m�pp�ng b�t to � f�nct�on �nd � d�g�t�l o�tp�t �t t�e 
s�me t�me. � do�ble �ss�gnment c�n c��se �n �np�ed�ct�ble d���e 
be����o���

��t �� ��pp�ng b�t �� �ss�gnment of t�e f�nct�on ���������� �����.���.
�lte�n�t��el�, t��s m�pp�ng b�t c�n be �sed fo� cont�oll�ng t�e d�g�t�l 
o�tp�ts.

�ss�gnment of t�e d�g�t�l o�tp�ts�
• �el��� ���������� �����.��� � select�on ����
• ��g�t�l o�tp�t �� ���������� �����.��� � select�on ����

�ote�
�o not �ss�gn t�e m�pp�ng b�t to � f�nct�on �nd � d�g�t�l o�tp�t �t t�e 
s�me t�me. � do�ble �ss�gnment c�n c��se �n �np�ed�ct�ble d���e 
be����o���
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x400A:001
(P591.01)

Process output words: NetWordOUT1
(NetWordOUTx: NetWordOUT1)
• Read only

Mappable data word for the output of status messages of the inverter
via network.

Bit 0 Mapping bit 0 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:010 (P420.10)

Bit 1 Mapping bit 1 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:011 (P420.11)

Bit 2 Mapping bit 2 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:012 (P420.12)

Bit 3 Mapping bit 3 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:013 (P420.13)

Bit 4 Mapping bit 4 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:014 (P420.14)

Bit 5 Mapping bit 5 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:015 (P420.15)

Bit 6 Mapping bit 6 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:016 (P420.16)

Bit 7 Mapping bit 7 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:017 (P420.17)

Bit 8 Mapping bit 8 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:018 (P420.18)

Bit 9 Mapping bit 9 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:019 (P420.19)

Bit 10 Mapping bit 10 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:020 (P420.20)

Bit 11 Mapping bit 11 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:021 (P420.21)

Bit 12 Mapping bit 12 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:022 (P420.22)

Bit 13 Mapping bit 13 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:023 (P420.23)

Bit 14 Mapping bit 14 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:024 (P420.24)

Bit 15 Mapping bit 15 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:025 (P420.25)
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
����������
�����.���

��ocess o�tp�t �o�ds� �et�o�d����
��et�o�d����� �et�o�d�����
• �e�d onl�

��pp�ble d�t� �o�d fo� t�e o�tp�t of mess�ges of t�e �Se��ence�� 
f�nct�on ��� net�o��.
�onf�g���t�on of t�e mess�ges�
• ����������� �et�o�d���� ��l�e fo� se��ence� segment �
• ����������� �et�o�d���� ��l�e fo� se��ence� segment �
• ����������� �et�o�d���� ��l�e fo� se��ence� segment �
• ����������� �et�o�d���� ��l�e fo� se��ence� segment �
• ����������� �et�o�d���� ��l�e fo� se��ence� segment �
• ����������� �et�o�d���� ��l�e fo� se��ence� segment �
• ����������� �et�o�d���� ��l�e fo� se��ence� segment �
• ����������� �et�o�d���� ��l�e fo� se��ence� segment �
• ����������� �et�o�d���� ��l�e fo� f�n�l segment.

��t � ��pp�ng b�t �
��t � ��pp�ng b�t �
��t � ��pp�ng b�t �
��t � ��pp�ng b�t �
��t � ��pp�ng b�t �
��t � ��pp�ng b�t �
��t � ��pp�ng b�t �
��t � ��pp�ng b�t �
��t � ��pp�ng b�t �
��t � ��pp�ng b�t �

��t �� ��pp�ng b�t ��
��t �� ��pp�ng b�t ��
��t �� ��pp�ng b�t ��
��t �� ��pp�ng b�t ��
��t �� ��pp�ng b�t ��
��t �� ��pp�ng b�t ��
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� ��edefined ����ess d��� ���ds
��ocess d�t� ��e e�c��nged ��� c�cl�c d�t� e�c��nge bet�een t�e net�o�� m�ste� �nd t�e
�n�e�te�.

�e��ils
�o� t�e c�cl�c d�t� e�c��nge, t�e �n�e�te� �s p�o��ded ��t� �� net�o�� �eg�ste�s.
• �� net�o�� �eg�ste�s ��e p�o��ded �s �np�t �eg�ste�s fo� d�t� �o�ds f�om t�e net�o�� m�ste�

to t�e �n�e�te�.
• �� net�o�� �eg�ste�s ��e p�o��ded �s o�tp�t �eg�ste�s fo� d�t� �o�ds f�om t�e �n�e�te� to

t�e net�o�� m�ste�.
• ��c� net�o�� �eg�ste� �s p�o��ded ��t� � co��espond�ng code t��t def�nes ���c� p���mete�s

�o� ot�e� d�t� codes� ��e m�pped to t�e net�o�� �eg�ste�.
• ��e �np�t �nd o�tp�t �eg�ste�s ��e d���ded �nto t��ee bloc�s ��, �, �� �n e�c� c�se, fe�t���ng

� s�ccess��e d�t� �o�ds, �espect��el�

�e����� �egis�e�
�n��� �egis�e� ������ �egis�e�
�et�o�� �� ��
�et�o�� �� ��
�et�o�� �� ��
�et�o�� �� ��

�et�o�� ��� ��
�et�o�� ��� ��
�et�o�� ��� ��
�et�o�� ��� ��

�et�o�� �� ��
�et�o�� �� ��
�et�o�� �� ��
�et�o�� �� ��

�et�o�� ��� ��
�et�o�� ��� ��
�et�o�� ��� ��
�et�o�� ��� ��

�et�o�� �� ��
�et�o�� �� ��
�et�o�� �� ��
�et�o�� �� ��

�et�o�� ��� ��
�et�o�� ��� ��
�et�o�� ��� ��
�et�o�� ��� ��

��e te�ms ��np�t� �nd �o�tp�t� �efe� to t�e po�nt of ��e� of t�e �n�e�te��
• �np�t d�t� ��e t��nsm�tted b� t�e net�o�� m�ste� �nd �ece��ed b� t�e �n�e�te�.
• ��tp�t d�t� ��e t��nsm�tted b� t�e �n�e�te� �nd �ece��ed b� t�e net�o�� m�ste�.

��e e��ct �ss�gnment of t�e net�o�� �eg�ste�s �nd t�e n�mbe� of d�t� �o�ds 
t��t c�n be t��nsm�tted c�cl�c�ll� ����es �cco�d�ng to t�e net�o�� �
comm�n�c�t�on p�otocol. �o� c�n f�nd some det��led �nfo�m�t�on �n t�e 
doc�ment�t�on fo� t�e �espect��e comm�n�c�t�on p�otocol.

���� ����ing
�o� est�bl�s��ng � s�mple net�o�� connect�on, t�e �n�e�te� p�o��des p�edef�ned cont�ol �nd st�t�s 
�o�ds fo� de��ce p�of�le ��� ���, �� d���e p�of�le �s �ell �s �n ������ fo�m�t. �� me�ns of d�t� 
m�pp�ng to � net�o�� �eg�ste�, e�c� of t�ese �o�ds c�n be t��nsfe��ed �s p�ocess d�te ��� 
net�o��. �dd�t�on�ll�, f��t�e� m�pp�ble d�t� �o�ds ��e p�o��ded to �nd���d��ll� cont�ol t�e 
�n�e�te�. ��e m�pp�ble d�t� �o�ds ��e desc��bed �n det��l �n t�e follo��ng s�bc��pte�s.

��t� m�pp�ng c�nnot be �ppl�ed to �ll p���mete�s. 



I4
88

 G
B 

10
 2

4 
  

31
10

03
07

22

��� �e�i�e ���file �i� ���
�o� cont�ol ��� de��ce p�of�le ��� ���, t�e p���mete�s l�sted �n t�e follo��ng c�n be m�pped 
to net�o�� �eg�ste�.

�e��ils
• ��e m�pp�ng ent�� fo� t�e ��� ��� cont�ol �o�d �s ����������.
• ��e m�pp�ng ent�� fo� t�e ��� ��� st�t�s �o�d �s ����������.
• �ene��l �nfo�m�t�on �bo�t t�e p�ocess of d�t� m�pp�ng c�n be fo�nd �n t�e c��pte� of t�e

s�me n�me fo� t�e co��espond�ng net�o��.

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
������ ���� �ont�ol�o�d

� ... ��� ... �����
��pp�ble ��� ��� cont�ol �o�d ��t� b�t �ss�gnment �cco�d�ng to de��ce 
p�of�le ���  ���.

��t � S��tc� on � � s��tc��on
��t � �n�ble �olt�ge � � �� b�s� �st�bl�s� �e�d�ness fo� ope��t�on
��t � ���c� stop � � �ct���te ���c� stop
��t � �n�ble ope��t�o � � en�ble ope��t�on
��t � �pe��t�on mode spec�f�c ��ts ��e not s�ppo�ted.
��t � �pe��t�on mode spec�f�c
��t � �pe��t�on mode spec�f�c
��t � ���lt �eset ��� edge � �eset e��o�
��t � Stop �f�om �e�s�on ��.��� � � stop moto� ���mp�ng do�n to f�e��enc� setpo�nt � ���
��t � �pe��t�on mode spec�f�c �pe��t�ng mode dependent

��t �� �ele�se �old�ng b���e � � �ele�s�ng �old�ng b���e m�n��ll�
 ��������

• ��e m�n��ll� t��gge�ed ��ele�se �old�ng b���e� comm�nd ��s � d��ect 
�mp�ct on t�e ��ele�se �old�ng b���e ������ t��gge�. ���s, t�e �old�ng
b���e c�n be m�n��ll� �ele�sed �f t�e po�e� sect�on �s s��tc�ed off.

• ��e �espons�b�l�t� fo� � m�n��l �ele�se of t�e �old�ng b���e ��s t�e
e�te�n�l t��gge� so��ce fo� t�e ��ele�se �old�ng b���e� comm�nd.

������
�����.���

���� St�t�s�o�d
����� St�t�s�o�d�
• �e�d onl�

��pp�ble ��� ��� st�t�s �o�d ��t� b�t �ss�gnment �cco�d�ng to de��ce 
p�of�le ��� ���.

��t � �e�d� to s��tc� on � � d���e �e�d� to st��t
��t � S��tc�ed on � � d���e s��tc�ed�on
��t � �pe��t�on en�bled � � ope��t�on en�bled
��t � ���lt � � f��lt o� t�o�ble �ct��e
��t � �olt�ge en�bled � � �� b�s �e�d� fo� ope��t�on
��t � ���c� stop � � ���c� stop �ct��e
��t � S��tc� on d�s�bled � � ope��t�on �n��b�ted
��t � ���n�ng � � ���n�ng �ct��e
��t � ����s de�ct���ted � � c�cl�c ���s ���e been de�ct���ted
��t � �emote � � �n�e�te� c�n �ece��e comm�nds ��� net�o��.

• ��t �s not set �n t�e ope��t�ng mode ������ �����.��� � ��S� �eloc�t�
mode �����.

��t �� ���get �e�c�ed � � t�e �ct��l pos�t�on �s �n t�e ��ndo�.
��t �� �nte�n�l l�m�t �ct��e � � �nte�n�l l�m�t�t�on of � setpo�nt �ct��e
��t �� �old�ng b���e �ele�sed � � �old�ng b���e �ele�sed
��t �� S�fe to���e off �S��� not �ct�� � � S�� �ct��e

� � S�� not �ct��e
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��� �� ��i�e ���file
For control via AC drive profile, the parameters listed in the following can be mapped to 
network registers.

�e��ils
• The mapping entry for the AC Drive control word is 0x400B0110.
• The mapping entry for the AC Drive status word is 0x400C0110.
• Detailed information on the data mapping can be found in the chapter of the corresponding

network.

�� d�i�e ��n���l ���d
The AC Drive control word 0x400B:001 (P592.01) will only be processed if the network control 
in 0x2631:037 (P400.37) has been activated and the network is also active as control source.

• Moreover, some bits in the AC drive control word are ignored if the bit 5 ("Activate network
control") is not set. For details see the parameter description for 0x400B:001 (P592.01).

• The following logic applies to bit 0 "Run forward (CW)" and bit 1 "Run reverse (CCW)":

�i� �
���n f�����d �����

�i� �
���n �e�e�se ������

���i�n

0 0 Stopping with stop method set in 0x2838:003 (P203.03).
0↗1 (edge) 0 Run forward (CW)

0 0↗1 (edge) Run reverse (CCW)
0↗1 (edge) 0↗1 (edge) No action / last action is continued to be executed.

1 1
1 0
0 1

1↘0 (edge) 1 Run reverse (CCW)
1 1↘0 (edge) Run forward (CW)

For further details on the single bits, see the following parameter descriptions:

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x400B:001
(P592.01)

Process input data: AC Drive control word
(Process data IN: AC control word)
0x0000 ... [������] ... 0xFFFF

Mappable control word with bit assignment in compliance with 
EtherNet/IP™ AC drive profile.

Bit 0 Run forward (CW) Bits are only evaluated if bit 5 = "1".
For the exact logic, see the above truth table.Bit 1 Run reverse (CCW)

Bit 2 Reset error (0-1 edge)
Bit 5 Activate network control If bit 5 = "1" and 0x2631:037 (P400.37) = "Network control active[114]": 

All bits of the AC drive control word are evaluated.
If bit 5 = "0" or 0x2631:037 (P400.37) = "Not connected [0]":
• Bit 0, 1, 12, 13, 14, 15 of the AC drive control word are not evaluated

(ignored).
• Active control source is the "Flexible I/O configuration".

Bit 6 Activate network setpoint 0 = the standard setpoint source selected in 0x2860:001 (P201.01) is
used.
1 = network setpoint is used.

Bit 12 Disable inverter Bits are only evaluated if bit 5 = "1".
Bit 13 Activate quick stop
Bit 14 Deactivate PID controlling
Bit 15 Activate DC braking
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x400C:001
(P593.01)

Process output data: AC Drive status word
(Process data OUT: AC status word)
• Read only

Mappable status word with bit assignment in compliance with 
EtherNet/IP™ AC drive profile.

Bit 0 Fault/Trip active
Bit 1 Warning active
Bit 2 Running forward
Bit 3 Running reverse
Bit 4 Ready
Bit 5 Network control active
Bit 6 Network setpoint active
Bit 7 At Reference
Bit 8 Profile-State bit 0 The drive status is coded as follows:

0: Manufacturer-specific (reserved)
1: Startup (Drive initialisation)
2: Not_Ready (Mains voltage switched off)
3: Ready (Mains voltage switched on)
4: Enabled (Drive has received run command)
5: Stopping (Drive has received stop command and is stopped) 
6: Fault_Stop (Drive is stopped due to a fault)
7: Faulted (Faults have occurred)

Bit 9 Profile-State bit 1
Bit 10 Profile-State bit 2
Bit 11 Profile-State bit 3

Bit 12 Process controller active
Bit 13 Torque mode active
Bit 14 Current limit reached
Bit 15 DC braking active

0x6402 Motor type AC motor type
• Motor Data Object (0x28) - instance attribute 3

3 PM synchronous
� ���i��el ��ge ind���i�n

��� ������ ���file
For connection to Lovato inverters with a control word and status word, the 
parameters listed in the following can be mapped to network registers.

�e��ils
• The mapping entry for the control word is 0x400B0210.
• The mapping entry for the status word is 0x400C0210.
• General information about the process of data mapping can be found in the chapter of the

same name for the corresponding network.

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x400B:002
(P592.02)

Process input data: LECOM control word
(Process data IN: LECOM ctrl word)
0x0000 ... [������] ... 0xFFFF

Mappable control word.

Bit 0 Activate preset (bit 0)
Bit 1 Activate preset (bit 1)
Bit 2 Reverse rotational direction
Bit 3 Activate quick stop
Bit 9 Disable inverter

Bit 10 Activate user fault
Bit 11 Reset error (0-1 edge)
Bit 14 Activate DC braking
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x400C:002
(P593.02)

Process output data: LECOM status word
(Process data OUT: LECOM stat. word)
• Read only

Mappable status word.

Bit 0 Active parameter set (0 = set 1 or 3; 1 = set 
2 or 4)

Bit 1 Power section inhibited
Bit 2 Current or Torque limit reached
Bit 3 Frequency setpoint reached
Bit 4 Ramp generator (input = output)
Bit 5 Frequency < frequency threshold
Bit 6 Actual frequency = 0
Bit 7 Inverter disabled
Bit 8 Coded status bit 0
Bit 9 Coded status bit 1

Bit 10 Coded status bit 2
Bit 11 Coded status bit 3
Bit 12 Overtemperature warning
Bit 13 DC-bus overvoltage
Bit 14 Rotational  direction reversed
Bit 15 Ready for Operation
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2.4 Further process data
The parameters listed in the following can also be mapped to network registers, in order to 
transmit control and status information as well as setpoints and actual values as process data.

Details
• The following parameters are always available irrespective of the network option.
• The use of these parameters for the transmission of process data is optional. It is also possible

to only use a part of the parameters. For the transmission of the frequency setpoint and
actual value, for instance, several parameters with a different resolution can be selected.

• Via the parameters, at the same time the general network activity can be diagnosed.

NetWordIN1 ... NetWordIN5
These mappable data words are provided to individually control the inverter:

Data word Parameter Intended use
NetWordIN1 0x4008:001 (P590.01) For implementing an individual control word format. 

NetWordIN2 0x4008:002 (P590.02) For controlling the digital outputs via network. 

NetWordIN3 0x4008:003 (P590.03) For controlling the analog outputs via network. 
NetWordIN4 0x4008:004 (P590.04)
NetWordIN5 0x4008:005 (P550.05) For defining an additive voltage impression via network. 

NetWordOUT1 and NetWordOUT2
These mappable data words are provided to output status messages to the network master:

Data word Parameter Intended use
NetWordOUT1 0x400A:001 (P591.01) For implementing an individual status word format. 

NetWordOUT2 0x400A:002 (P591.02) For the output of messages of the "sequencer" function. 

The following describes all further process data.



I4
88

 G
B 

10
 2

4 
31

10
03

07

27

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x4008:001
(P590.01)

Process input words: NetWordIN1
(NetWordINx: NetWordIN1)
0x0000 ... [������] ... 0xFFFF

Mappable data word for flexible control of the inverter via network.

Bit 0 Mapping bit 0 Assignment of the function  0x400E:001 (P505.01)
Bit 1 Mapping bit 1 Assignment of the function  0x400E:002 (P505.02)
Bit 2 Mapping bit 2 Assignment of the function  0x400E:003 (P505.03)
Bit 3 Mapping bit 3 Assignment of the function  0x400E:004 (P505.04)
Bit 4 Mapping bit 4 Assignment of the function  0x400E:005 (P505.05)
Bit 5 Mapping bit 5 Assignment of the function  0x400E:006 (P505.06)
Bit 6 Mapping bit 6 Assignment of the function  0x400E:007 (P505.07)
Bit 7 Mapping bit 7 Assignment of the function  0x400E:008 (P505.08)
Bit 8 Mapping bit 8 Assignment of the function  0x400E:009 (P505.09)
Bit 9 Mapping bit 9 Assignment of the function  0x400E:010 (P505.10)

Bit 10 Mapping bit 10 Assignment of the function  0x400E:011 (P505.11)
Bit 11 Mapping bit 11 Assignment of the function  0x400E:012 (P505.12)
Bit 12 Mapping bit 12 Assignment of the function: 0x400E:013 (P505.13)

Alternatively, this mapping bit can be used for controlling the digital 
outputs.

Assignment of the digital outputs:
• Relay: 0x2634:001 (P420.01) / selection [30]
• Digital output 1: 0x2634:002 (P420.02) / selection [30]

Note!
Do not assign the mapping bit to a function and a digital output at the 
same time. A double assignment can cause an unpredictable drive 
behaviour!

Bit 13 Mapping bit 13 Assignment of the function: 0x400E:014 (P505.14)
Alternatively, this mapping bit can be used for controlling the digital 
outputs.

Assignment of the digital outputs:
• Relay: 0x2634:001 (P420.01) / selection [31]
• Digital output 1: 0x2634:002 (P420.02) / selection [31]

Note!
Do not assign the mapping bit to a function and a digital output at the 
same time. A double assignment can cause an unpredictable drive 
behaviour!

Bit 14 Mapping bit 14 Assignment of the function: 0x400E:015 (P505.15)
Alternatively, this mapping bit can be used for controlling the digital 
outputs.

Assignment of the digital outputs:
• Relay: 0x2634:001 (P420.01) / selection [32]
• Digital output 1: 0x2634:002 (P420.02) / selection [32]

Note!
Do not assign the mapping bit to a function and a digital output at the 
same time. A double assignment can cause an unpredictable drive 
behaviour!

Bit 15 Mapping bit 15 Assignment of the function: 0x400E:016 (P505.16)
Alternatively, this mapping bit can be used for controlling the digital 
outputs.

Assignment of the digital outputs:
• Relay: 0x2634:001 (P420.01) / selection [33]
• Digital output 1: 0x2634:002 (P420.02) / selection [33]

Note!
Do not assign the mapping bit to a function and a digital output at the 
same time. A double assignment can cause an unpredictable drive 
behaviour!
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x4008:002
(P590.02)

Process input words: NetWordIN2
(NetWordINx: NetWordIN2)
0x0000 ... [������] ... 0xFFFF

Mappable data word for optional control of the digital outputs via 
network.
Assignment of the digital outputs:
• Relay: 0x2634:001 (P420.01) / selection [34] ... [49]
• Digital output 1: 0x2634:002 (P420.02) / selection [34] ... [49]

Bit 0 Mapping bit 0
Bit 1 Mapping bit 1
Bit 2 Mapping bit 2
Bit 3 Mapping bit 3
Bit 4 Mapping bit 4
Bit 5 Mapping bit 5
Bit 6 Mapping bit 6
Bit 7 Mapping bit 7
Bit 8 Mapping bit 8
Bit 9 Mapping bit 9

Bit 10 Mapping bit 10
Bit 11 Mapping bit 11
Bit 12 Mapping bit 12
Bit 13 Mapping bit 13
Bit 14 Mapping bit 14
Bit 15 Mapping bit 15

0x4008:003
(P590.03)

Process input words: NetWordIN3
(NetWordINx: NetWordIN3)
0.0 ... [���] ... 100.0 %

Mappable data word for optional control of an analog output via 
network.
Assignment of the analog output:
• Analog output 1: 0x2639:002 (P440.02) = "NetWordIN3 [20]"

0x4008:004
(P590.04)

Process input words: NetWordIN4
(NetWordINx: NetWordIN4)
0.0 ... [���] ... 100.0 %

Mappable data word for optional control of an analog output via 
network.
Assignment of the analog output:
• Analog output 1: 0x2639:002 (P440.02) = "NetWordIN4 [21]"

0x4008:005
(P550.05)

Process input words: NetWordIN5
(NetWordINx: NetWordIN5)
-100.0 ... [���] ... 100.0 %

Mappable data word for optionally specifying an additive voltage 
setpoint via network.
• 100 % ≡ Rated voltage 0x2C01:007 (P320.07)
• This value is used if "Network [3]" is selected in 0x2B13:002.
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x400A:001
(P591.01)

Process output words: NetWordOUT1
(NetWordOUTx: NetWordOUT1)
• Read only

Mappable data word for the output of status messages of the inverter
via network.

Bit 0 Mapping bit 0 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:010 (P420.10)

Bit 1 Mapping bit 1 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:011 (P420.11)

Bit 2 Mapping bit 2 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:012 (P420.12)

Bit 3 Mapping bit 3 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:013 (P420.13)

Bit 4 Mapping bit 4 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:014 (P420.14)

Bit 5 Mapping bit 5 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:015 (P420.15)

Bit 6 Mapping bit 6 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:016 (P420.16)

Bit 7 Mapping bit 7 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:017 (P420.17)

Bit 8 Mapping bit 8 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:018 (P420.18)

Bit 9 Mapping bit 9 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:019 (P420.19)

Bit 10 Mapping bit 10 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:020 (P420.20)

Bit 11 Mapping bit 11 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:021 (P420.21)

Bit 12 Mapping bit 12 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:022 (P420.22)

Bit 13 Mapping bit 13 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:023 (P420.23)

Bit 14 Mapping bit 14 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:024 (P420.24)

Bit 15 Mapping bit 15 Mappable data word for the output of status messages of the inverter
via network.
Assignment of the status message: 0x2634:025 (P420.25)
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x400A:002
(P591.02)

Process output words: NetWordOUT2
(NetWordOUTx: NetWordOUT2)
• Read only

Mappable data word for the output of messages of the "Sequencer" 
function via network.
Configuration of the messages:
• 0x4026:008: NetWordOUT2 value for sequencer segment 1
• 0x4027:008: NetWordOUT2 value for sequencer segment 2
• 0x4028:008: NetWordOUT2 value for sequencer segment 3
• 0x4029:008: NetWordOUT2 value for sequencer segment 4
• 0x402A:008: NetWordOUT2 value for sequencer segment 5
• 0x402B:008: NetWordOUT2 value for sequencer segment 6
• 0x402C:008: NetWordOUT2 value for sequencer segment 7
• 0x402D:008: NetWordOUT2 value for sequencer segment 8
• 0x402E:008: NetWordOUT2 value for final segment.

Bit 0 Mapping bit 0
Bit 1 Mapping bit 1
Bit 2 Mapping bit 2
Bit 3 Mapping bit 3
Bit 4 Mapping bit 4
Bit 5 Mapping bit 5
Bit 6 Mapping bit 6
Bit 7 Mapping bit 7
Bit 8 Mapping bit 8
Bit 9 Mapping bit 9

Bit 10 Mapping bit 10
Bit 11 Mapping bit 11
Bit 12 Mapping bit 12
Bit 13 Mapping bit 13
Bit 14 Mapping bit 14
Bit 15 Mapping bit 15

0x400B:003
(P592.03)

Process input data: Network setpoint frequency (0.1)
(Process data IN: Net.freq. 0.1)
0.0 ... [���] ... 599.0 Hz

Mappable parameter for specifying the frequency setpoint in [0.1 Hz] via
network.
• The specification is made without sign (irrespective of the rotating

direction).
• The rotating direction is specified via the control word.
• Example: 456 ≡ 45.6 Hz

0x400B:004
(P592.04)

Process input data: Network setpoint speed
(Process data IN: Net.setp. speed)
0 ... [�] ... 50000 rpm

Mappable parameter for specifying the setpoint as speed in [rpm] via
network.
• The specification is made without sign (irrespective of the rotating

direction).
• The rotating direction is specified via the control word.
• Example: 456 ≡ 456 rpm

0x400B:005
(P592.05)

Process input data: Network setpoint frequency (0.01)
(Process data IN: Net.freq. 0.01)
0.00 ... [����] ... 599.00 Hz

Mappable parameter for specifying the frequency setpoint in [0.01 Hz]
via network.
• The specification is made without sign (irrespective of the rotating

direction).
• The rotating direction is specified via the control word.
• Example: 456 ≡ 4.56 Hz

0x400B:009
(P592.09)

Process input data: Torque scaling
(Process data IN: Torque scaling)
-128 ... [�] ... 127

Scaling factor for torque setpoint 0x400B:008 (P592.08) and actual 
torque value 0x400C:007 (P593.07) via network.
• With the setting 0, no scaling takes place.

0x400B:012
(P592.12)

Process input data: Network setpoint frequency
[0.02Hz]
(Process data IN: NetSetfreq0.02Hz
-29950 ... [�] ... 29950 Hz
• From version 4.1

Mappable parameter for specifying the frequency setpoint in [0.02 Hz]
via network.
• The specification is made without sign (irrespective of the rotating

direction).
• The rotating direction is specified via the control word.
• Examples: 50 ≡ 1 Hz, 100 ≡ 2 Hz

0x400B:013
(P592.13)

Process input data: Network frequency setpoint
[+/-16384]
(Process data IN: N.FrqSet+/-16384)
-32768 ... [�] ... 32767
• From version 5.1

Mappable parameter for specifying the frequency setpoint via network.
• ±16384 ≡ ±100 % Maximum frequency 0x2916 (P211.00)

0x400C:003
(P593.03)

Process output data: Frequency (0.1)
(Process data OUT: Frequency (0.1))
• Read only: x.x Hz

Mappable parameter for the output of the actual frequency value in
[0.1 Hz] via network.
• The output is effected without sign (irrespective of the rotating 

direction).
• The rotating direction is specified via the status word.
• Example: 456 ≡ 45.6 Hz
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�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
����������
�����.��)

�roce�� o�t��t data� �otor ��eed
��roce�� data ���� �otor ��eed)
• �ead on��� � r��

�a��a��e �ara�eter �or t�e o�t��t o� t�e act�a� va��e a� ��eed in �r���
via net�or�.
• ��e o�t��t i� e��ected �it�o�t �ign �irre��ective o� t�e rotating 

direction).
• ��e rotating direction i� ��eci�ied via t�e �tat�� �ord.
• ��a���e� ��� � ��� r��

����������
�����.��)

�roce�� o�t��t data� �rive �tat��
��roce�� data ���� �rive �tat��)
• �ead on��

�a��a��e �tat�� �ord ��od��� �egac� �egi�ter ����).

� �rror �non�re�etta��e) active
� �rror active
� �aiting �or �tart
� �denti�ica�n not e�ec�ted
� �nverter di�a��ed
� �to� active
� �denti�ication active
� ��nning
� �cce�eration active

�� �ece�eration active
�� �ece�eration override active
�� �� �ra�ing active
�� ���ing �tart active
�� ��rrent �i�it reac�ed
�� �roce�� contro��er id�e �tate

����������
�����.��)

�roce�� o�t��t data� �re��enc� ��.��)
��roce�� data ���� �re��enc� �.��)
• �ead on��� �.�� ��

�a��a��e �ara�eter �or t�e o�t��t o� t�e act�a� �re��enc� va��e in
��.�� ��� via net�or�.
• ��e o�t��t i� e��ected �it�o�t �ign �irre��ective o� t�e rotating

direction)
• ��e rotating direction i� ��eci�ied via t�e �tat�� �ord.
• ��a���e� ��� � �.�� ��

����������
�����.��)

�roce�� o�t��t data� �or��e �ca�ed
��roce�� data ���� �or��e �ca�ed)
• �ead on��

�a��a��e �ara�eter �or t�e o�t��t o� t�e act�a� tor��e va��e in ��� �
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• ��e �ca�ing �actor can �e �et in ���������� �����.��).
• �ct�a� tor��e va��e = �ca�ed act�a� tor��e va��e �����������) � ��ca�ing
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��a���e�
• �ca�ed act�a� tor��e va��e �����������) = ��� ����
• �ca�ing �actor �����������) = �
• �ct�a� tor��e va��e = ��� ���� � �� = ��.��� ����

����������
�����.��)

�roce�� o�t��t data� �re��enc� ��.�� ���
��roce�� data ���� �re��enc� �.����)
• �ead on��� ��
• �ro� ver�ion �.�

�a��a��e �ara�eter �or t�e o�t��t o� t�e act�a� �re��enc� va��e in
��.�� ��� via net�or�.
• ��e o�t��t i� e��ected �it�o�t �ign �irre��ective o� t�e rotating

direction).
• ��e rotating direction i� ��eci�ied via t�e �tat�� �ord.
• ��a���e�� �� � � ��� ��� � � ��

����������
�����.��)

�roce�� o�t��t data� �re��enc� ����������
��roce�� data ���� �re�. ����������)
• �ead on��
• �ro� ver�ion �.�

�a��a��e �ara�eter �or t�e o�t��t o� t�e act�a� �re��enc� va��e via
net�or�.
• ������ � ���� � �a�i��� �re��enc� ������ �����.��)
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��� �����e�e� ���ess ��ni���ing �����
The parameter access monitoring can be used as basic protection against a control loss of the 
inverter. Monitoring is triggered if a parameter write access to a certain index does not take 
place at regular intervals via the established communication connection.

��e��ndi�i�n
This monitoring only works when the network control is activated.
Except for the keypad, the monitoring can be used for all communication connections for 
instance:
• PC/Engineering Tool <--> inverter with USB module
• PC/Engineering Tool <--> inverter with WLAN module
• Controller <--> network <--> inverter with network option.

�e��ils
For monitoring purposes, a non-zero value must be written into the "Keep-alive register" 
0x2552:002 (P595.02) at regular intervals. The first write access with a non-zero value 
activates monitoring. The intervals between the write accesses must not be higher than the 
time-out time set in 0x2552:003 (P595.03). If no parameter write access takes place within 
the time-out time, monitoring is triggered: The response selected in 0x2552:005 (P595.05) 
takes place and the action selected in 0x2552:005 (P595.05). In addition, the status bit 1 in 
0x2552:006 (P595.06) is set to "1".

The error status can be left  by a normal "error reset". Since monitoring continue to be 
active and the time-out time is not reset by the error reset, the inverter immediately 
changes again to the error status. In order to prevent his, you have the following options:
a) Restore communication exchange.
b) Set the monitoring response in 0x2552:004 (P595.04) to "No response [0]" or "Warning [1]".

c) Change over to local or flexible control.

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x2552:002
(P595.02)

Parameter access monitoring: Keep alive register
(PAM monitoring: Keep alive reg.)
0 ... [�] ... 65535
• From version 4.1

Register for cyclic parameter write accesses for monitoring the 
communication link.
• If the setting is non-zero, the monitoring is active.
• In order that the monitoring is not tripped, a non-zero value has to be

entered into this index at regular intervals. The temporal distances of
the write accesses must not be higher than the time-out time set 
in 0x2552:003 (P595.03).

0x2552:003
(P595.03)

Parameter access monitoring: Time-out time 
(PAM monitoring: Time-out time
0.0 ... [����] ... 6553.5 s
• From version 4.1

Maximum permitted time between two write accesses to the 
"keep-alive-register".
In case of a time-out:
• the error response selected in 0x2552:004 (P595.04) is effected,
• the action selected in 0x2552:005 (P595.05) is effected,
• the status bit  1 in 0x2552:006 (P595.06) is set to "1".

0x2552:004
(P595.04)

Parameter access monitoring: Reaction 
(PAM monitoring: Reaction
• From version 4.1
• For further possible settings, see parameter

0x2D45:001 (P310.01). 

Selection of the response to the triggering of the parameter access 
monitoring.
Associated error code:
• 33045 | 0x8115 - Time-out 

� �� �es��nse
0x2552:005
(P595.05)

Parameter access monitoring: Action 
(PAM monitoring: Action)
• From version 4.1

Selection of the action to be executed if the parameter access 
monitoring is triggered.

� �� ���i�n
1 Reserved



I4
88

 G
B 

10
 2

4 
31

10
03

07

33

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
�x��������
�����.���

��r��eter �cce�� ��n�t�r�ng� ��r��eter �cce�� 
��n�t�r�ng��t�t��
���� ��n�t�r�ng� ��� �t�t���
• �e�d �nly
• �r�� �er���n �.�

��t c�ded d���l�y �� t�e �t�t�� �� ��r��eter �cce�� ��n�t�r�ng.

��t � ��n�t�r�ng �ct���te � � ��r��eter �cce�� ��n�t�r�ng �� �ct��e
��t � ���e��t � � ��t��n t�e t��e���t t��e �et �n �x�������� �����.���, n� ��cce����l 

��r��eter �r�te �cce�� t� t�e ��ee���l��e reg��ter� �x�������� 
�����.��� ��� ��de.

�x��������
�����.���

��r��eter �cce�� ��n�t�r�ng� ���� re�et t��e���t 
t��e
���� ��n�t�r�ng� ���� re�et t.��t�
� ... ��� ... ����� �
• �r�� �er���n �.�

���e ��ter ���c� t�e ���� net��r� ��t� t�e c�rrent �ett�ng �� t�e 
���� ��r��eter� �� re�t�rted �� n� ��ee� �l��e� �e���ge� �re rece��ed.
• � � � ��nct��n de�ct���ted �n� ���� re�t�rt�.
• ��t� � �ett�ng � � � �nd � t��e���t, t�e c�ntr�l �n�t� �et� �x���� �

��e�t�rt ��t� c�rrent ��l�e� ����.

��� ����ess d��� ��ndling in ��se �f e����
�� t�e �n�erter rece��e� �n��l�d �r�ce�� d�t�, t�e �n�erter ��e� t�e �r�ce�� d�t� rece��ed l��t 
���l�d�. ��� c�n ��t��n�lly �et t��t t�e c�ntent� �� t�e �r�ce�� d�t� �n t�e �n�erter �re �et 
t� t�e ��l�e ��� ��te �n��l�d �r�ce�� d�t� ��� �een rece��ed.

��e �ett�ng �n �x�������� �� �nde�endent �� t�e re���n�e �elected �n 
�x�������� �� �n��l�d �r�ce�� d�t� ��� �een rece��ed�
�� t�e ���l�c�t��n re���re� t��t t�e dr��e �ee�� ����ng ��t� t�e l��t ��l�d �r�ce�� 
d�t� ��en rece���ng �n��l�d �r�ce�� d�t�, �et t�e re���n�e ��� re���n�e� �r 
���rn�ng� �n �x��������. ��re��er, t�e �elect��n ��le�r d�t� ���� ���t n�t �e 
�et �n �x��������. �elet�ng t�e �r�ce�� d�t� ���ld �t�� t�e ��t�r.

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
�x�������� �r�ce�� d�t� ��ndl�ng �n c��e �� err�r� �r�ced�re �elect��n ���c� �r�ce�� d�t� t�e �n�erter �� t� ��e ��te rece���ng �n��l�d 

�r�ce�� d�t�.
� �ee� l�s� d��� ��e l��t ��l�d �r�ce�� d�t� �� t�e ���ter �re ��ed.
� �le�r d�t� ��e c�ntent� �� t�e �r�ce�� d�t� �n t�e �n�erter �� �et t� t�e ��l�e ���.

� ����li� d��� e����nge
��e �cycl�c d�t� exc��nge �� n�r��lly ��ed ��r tr�n���tt�ng ��r��eter d�t� t�e tr�n�������n 
�� ���c� �� n�t t��e�cr�t�c�l. ��c� ��r��eter d�t� �re ��r ex���le ��er�t�ng ��r��eter�, 
��t�r d�t�, �nd d��gn��t�c �n��r��t��n .

�e��ils
• ��e �cycl�c d�t� exc��nge en��le� �cce�� t� �ll ��r��eter� �� t�e �n�erter.
• ��r �ll c����n�c�t��n �r�t�c�l� exce�t ��d���, t�e ��r��eter �� �ddre��ed d�rectly ���

t�e �ndex �nd ����ndex.
• ��e ��r��eter �ttr���te l��t c�nt��n� � l��t �� �ll �n�erter ��r��eter�. ���� l��t �n ��rt�c�l�r

�ncl�de� ���e �n��r��t��n t��t �� rele��nt t� t�e re�d�ng �nd �r�t�ng �� ��r��eter� ���
t�e net��r�.
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� CANopen

CANopen® is an internationally approved communication protocol which is designed for 
commercial and industrial automation applications. High data transfer rates in connection 
with efficient data formatting provide for the coordination of motion control devices in 
multi-axis applications.
• Detailed information on CANopen can be found on the web page of the CAN in

Automation (CiA) user organisation: http://www.can-cia.org
• Information about the dimensioning of a CANopen network can be found in the

configuration document for the inverter.
• CANopen® is a registered community trademark of the CAN in Automation e. V user

organisation.

�recon�ition�
• Logic unit of the inverter is provided with CANopen (type code VLBXL01).
• The DIP switches for node address, baud rate and bus terminating resistors are set

correctly. See "Basic network settings".
• The network is terminated by one bus terminating resistor each at the irst and last node.

See "Typical topology".
• The required EDS device descriptio  file  for the inverters to be operated are loaded in the

master.
• Download of EDS files from www.LovatoElectric.com > VLB... (type the product code in the 

search bar) > Software & upgrades > Firmware and drivers for VLBXSW software.

�.1 Intro��ction
• The implementatio  of the CANopen communicatio  profil  (CiA DS301, version 4.02)

enables baud rates of 20 kbps to 1 Mbps.
• For establishing a simple network connection, the inverter provides predefined control and

status words for device profile CiA 402, AC-drive profile and in LOVATO format. 
Additionally, further mappable data words are provided to individually control the inverter.

• The inverter control is preconfigure  via a CiA 402-compliant control word.

�.2 Typical topology

Line

A1 A2 A3 An

X216 X216 X216 X216

120 120 120 120

CGCGCGCG CLCLCLCL CHCHCHCH

R R R R
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��� ��de �dd�ess se��ing

Each network node must be provided with a unique node address. 

�e��ils
• The node address of the inverter can be optionall  set in 0x2301:001 (P510.01) or using

the DIP switches on the device labelled with "1" ... "64".
• The setting that is active when the inverter is switched on is the effective setting.
• The labelling of the DIP switches corresponds to the values of the individual DIP switches

for determining the node address (see the following example).
• The active node address is displayed in 0x2302:001 (P511.01).

�ie� �f ��e ��� s�i���es

Baud CAN Address

O
N

R 64 32 16 8 4 1c ad

�����le �f ��� ��e n�de �dd�ess is se� �i� ��e ��� s�i���es
��� s�i��� �� �� �� � � � �
Setting OFF OFF �� OFF �� �� ��
Value 0 0 �� 0 � � �
Node address = sum of all values = 16 + 4 + 2 + 1 = ��

The parameters for addressing the device are described below.

�����e�e� ���e � ��l�e ��nge � �def��l� se��ing] �nf�
0x2301:001
(P510.01)

CANopen settings: Node ID 
(CANopen sett.: Node ID) 
1 ... [�] ... 127

Optionally setting of the node address (instead of setting via 
DIP switches 1 ... 64).
• The node address set here only becomes effective if DIP switches

1 ... 64 have been set to OFF before mains switching.
• A change in the node address will not be effective until a CAN Reset

Node is performed.
0x2302:001
(P511.01)

Active CANopen settings: Active node ID 
(CANopen diag.: Active node ID)
• Read only

Display of the active node address.

0x2303
(P509.00)

CANopen switch position 
(CANopen switch)
• Read only

Display of the DIP switch setting at the last mains power-on.
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4.4 Baud rate setting

All network nodes must be set to the same baud rate. 

Details
• The baud rate can be optionally set in 0x2301:002 (P510.02) or using the DIP switches on

the device labelled with "a" ... "d" (see the following table).
• The setting that is active when the inverter is switched on is the effective setting.
• The active baud rate is displayed in 0x2302:002 (P511.02).

View of the DIP switches

Baud CAN Address

O
N

R 64 32 16 8 4 1c ad

d c b a Baud rate
OFF ON OFF ON 20 kbps
OFF OFF ON ON 50 kbps
OFF OFF ON OFF 125 kbps
OFF OFF OFF ON 250 kbps
OFF OFF OFF OFF 500 kbps
OFF ON OFF OFF 1 Mbps

When a combination is set that is not in the list, the baud rate is set to 500 kbps.

The parameters for the baud rate of the device are described below.

Parameter Name / value range / [default setting� Info
0x2301:002
(P510.02)

CANopen settings: Baud rate 
(CANopen sett.: Baud rate)

Optionally setting of the baud rate (instead of setting via DIP switches 
a ... d).
• The parameterised baud rate is only effective if DIP switches a ... d

and 1 ... 64 were set to before mains switching.
• A change in the baud rate will not be effective until a CAN reset node

is performed.

0 Automatic   (from version 4.1)

1 20 kbps
2 50 kbps
3 125 kbps
4 250 kbps
5 500 kbps
6 800 kbps
7 1 Mbps

0x2302:002
(P511.02)

Active CANopen settings: Active baud rate 
(CANopen diag.: Active baud rate)
• Read only

Display of the active baud rate.

0 Automatic   (from version 4.1)

1 20 kbps
2 50 kbps
3 125 kbps
4 250 kbps
5 500 kbps
6 800 kbps
7 1 Mbps
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4.5 Configure device as mini master
If the initialisation of the CANopen network and the associated status change from "Pre-
Operational to "Operational is not effected by a higher-level host system, the inverter 
can instead be defined as a "mini" master to execute this task.

Details
The inverter is configured as mini master in 0x2301:003 (P510.03).
• In the default setting the inverter is configured as slave and waits for the NMT telegram

"Start Remote Node" from the master/host system afte  being switched on.
• Configured as mini master, the inverter changes to the "Operational" state after being

switched on and sets all nodes connected to the CAN bus (broadcast telegram) to the 
"Operational" communication state using the "Start Remote Node" NMT telegram afte 
the deceleration time set in 0x2301:004 (P510.04) has elapsed. Only this 
communication status enables data exchange via the process data objects.

The change of the master/slave operatin only becomes effective by renewed 
mains switching of the inverter or by sending the NMT telegram "Reset Node" 
or "Reset Communication" to the inverter. Alternatively the CAN communica-
tion can be restarted via 0x2300 (P508.00). 4Restart communication 

Parameter Name / value range / [default setting� Info
0x2301:003
(P510.03)

CANopen settings: Slave/Master 
(CANopen sett.: Slave/Master)

1 = after mains switching, inverter starts as mini-master.

0 Slave
1 Mini-master

0x2301:004
(P510.04)

CANopen settings: Start remote delay 
(CANopen sett.: Start rem. delay)
0 ... [3000] ... 65535 ms

If the inverter has been defined as mini-master, a delay time can be set 
here, which has to elapse after mains switching before the inverter 
deposits the "Start Remote Node" NMT telegram on the CAN bus.
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4.6 Diagnostics
For the purpose of diagnostics, the inverter provides several status words via which the CAN 
bus status, the CAN bus controller status, and the status of different time monitoring 
functions can be queried.

Parameter Name / value range / [default setting� Info
0x2307
(P515.00)

CANopen time-ou  status
(Time-out status)
• Read only

Bit-coded status display of the CAN tim  monitoring functions

Bit 0 RPDO1-Timeout 1 ≡ RPDO1 was not received within the monitoring time or not with the 
sync configured.
• Status is reset automatically after the RPDO has been received again.
• Setting of monitoring time for RPDO1 in 0x1400:005 (P540.05).

Bit 1 RPDO2-Timeout 1 ≡ RPDO2 was not received within the monitoring time or not with the 
sync configured.
• Status is reset automatically after the RPDO has been received again.
• Setting of monitoring time for RPDO2 in 0x1401:005 (P541.05).

Bit 2 RPDO3-Timeout 1 ≡ RPDO3 was not received within the monitoring time or not with the 
sync configured.
• Status is reset automatically after the RPDO has been received again.
• Setting of monitoring time for RPDO3 in 0x1402:005 (P542.05).

Bit 8 Heartbeat-Timeout Consumer 1 1 ≡ within the "Heartbeat Consumer Time", no heartbeat telegram was
received from node 1 to be monitored.
• Status can only be reset by mains switching or error reset.
• "Heartbeat Consumer Time" setting in 0x1016:001 (P520.01).

Bit 9 Heartbeat-Timeout Consumer 2 1 ≡ within the "Heartbeat Consumer Time", no heartbeat telegram was
received from node 2 to be monitored.
• Status can only be reset by mains switching or error reset.
• "Heartbeat Consumer Time" setting in 0x1016:002 (P520.02).

Bit 10 Heartbeat-Timeout Consumer 3 1 ≡ within the "Heartbeat Consumer Time", no heartbeat telegram was
received from node 3 to be monitored.
• Status can only be reset by mains switching or error reset.
• "Heartbeat Consumer Time" setting in 0x1016:003 (P520.03).

Bit 11 Heartbeat-Timeout Consumer 4 1 ≡ within the "Heartbeat Consumer Time", no heartbeat telegram was
received from node 4 to be monitored.
• Status can only be reset by mains switching or error reset.
• "Heartbeat Consumer Time" setting in 0x1016:004 (P520.04).

0x2308
(P516.00)

CANopen status
(CANopen status)
• Read only

Display of the current fieldbus state.

0 Initialisation Fieldbus initialisation active.
• The initialisation is started automatically at mains connection. During

this phase, the inverter us not involved in the data exchange process
on the CAN bus.

• All CAN-relevant parameters are initialised with the saved setting.
• When the initialisation process has been completed, the inverter

automatically adopts the "Pre-Operational" state.
1 Reset node "Reset Node" NMT command active.

• All parameters are initialised with the saved settings (not only the
CAN-relevant parameters).

2 Reset communication "Reset Communication" NMT command active.
• Initialisation of all CAN-relevant parameters with the values stored.

4 Stopped Only network management telegrams can be received.
5 Operational Parameter data and process data can be received. If defined  process

data is sent as well.
127 Pre-Operational Parameter data can be received, process data are ignored.
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Parameter Name / value range / [default setting� Info
0x2309
(P517.00)

CANopen controller status
(CAN contr.status)
• Read only

Status display of the internal CANopen controller.

1 Error active The inverter is a fully-fledged communication node at the CANopen 
network. It is able to transmit and receive data and to report faults.

2 Error passive The inverter can only passively indicate faulty reception via the ACK 
field.

3 Bus off� The inverter is electrically separated from the CANopen network. In 
order to exit this state, the CANopen interface must be reset. An 
automatic restart is implemented.

4.7 Emergency telegram
If the error status changes when an internal device error occurs or is remedied, an emergency 
telegram is sent to the NMT master once.

Details
• The identifier for the emergency telegram is fixedly defined and is shown in 0x1014.
• In 0x1015, a blocking time can be set, in order to limit the bus load in the case of emergency

telegrams following quickly in succession.

Parameter Name / value range / [default setting� Info
0x1014 COB-ID EMCY

• Read only
Display of the identifier for emergency telegrams.

0x1015 Inhibit time EMCY
0.0 ... [0.0] ... 6553.5 ms

Blocking time which can be set in order to limit the bus load in the 
case of emergency telegrams following quickly in succession.

4.8 Heartbeat protocol
The heartbeat protocol can be used for node monitoring purposes within a CAN network.

Details
Basic procedure:
1. A heartbeat producer cyclically sends a heartbeat telegram to one or several receivers

(consumers).
2. The consumer(s) monitor(s) the heartbeat telegram for arrival on a regular basis.

r
request indication

Heartbeat producer

EMERGENCY

Heartbeat consumers

s

7 0

indication

indication

r
request indication

s

7 0

indication

indication

Pr
od

uc
er

 h
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be
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m
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Co
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um
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be
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indication Co
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er

 h
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rt
be

at
tim

e

NMT master

The inverter can be configured as producer or as consumer to monitor up to four other nodes.

Parameter Name / value range / [default setting� Info
0x1016:000
(P520.00)

Consumer heartbeat time Highest sub-index 
supported
(Cons. heartbeat: Highest subindex)
• Read only

Highest subindex, permanently set to 4. Corresponds at the same 
time to the maximum possible number of nodes to be monitored.
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Parameter Name / value range / [default setting� Info
0x1016:001
(P520.01)

Consumer heartbeat time: Consumer heartbeat time
1
(Cons. heartbeat: Cons. heartbeat1)
0x00000000 ... [0x00000000] ... 0x00FFFFFF

Node ID and heartbeat time of node 1 which is to be monitored.
• Format: 0x00nnhhhh (nn = node ID, hhhh = heartbeat time in [ms])

0x1016:002
(P520.02)

Consumer heartbeat time: Consumer heartbeat time
2
(Cons. heartbeat: Cons. heartbeat2)
0x00000000 ... [0x00000000] ... 0x00FFFFFF

Node ID and heartbeat time of node 2 which is to be monitored.
• Format: 0x00nnhhhh (nn = node ID, hhhh = heartbeat time in [ms])

0x1016:003
(P520.03)

Consumer heartbeat time: Consumer heartbeat time
3
(Cons. heartbeat: Cons. heartbeat3)
0x00000000 ... [0x00000000] ... 0x00FFFFFF

Node ID and heartbeat time of node 3 which is to be monitored.
• Format: 0x00nnhhhh (nn = node ID, hhhh = heartbeat time in [ms])

0x1016:004
(P520.04)

Consumer heartbeat time: Consumer heartbeat time
4
(Cons. heartbeat: Cons. heartbeat4)
0x00000000 ... [0x00000000] ... 0x00FFFFFF

Node ID and heartbeat time of node 4 which is to be monitored.
• Format: 0x00nnhhhh (nn = node ID, hhhh = heartbeat time in [ms])

0x1017
(P522.00)

Producer heartbeat time 
(Prod. heartbeat)
0 ... [0] ... 65535 ms

Time interval for the transmission of the heartbeat telegram to the 
consumer(s).
• The heartbeat telegram is sent automatically as soon as a time > 0 ms

is set.
• The set time is internally rounded up to the next multiple of 10 ms.
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4.9 Process data objects
Process data objects (PDOs) are used for the cyclic transmission of (process) data via CAN-
open. PDOs only contain data and an identifier. They do not contain any information about 
the sender or receiver and are therefore very efficient.

Details
• Process data objects which the inverter receives via the network are referred to as

"Receive PDOs" (RPDOs).
• Process data objects which the inverter sends via the network are referred to as "Transmit

PDOs" (TPDOs).
• The maximum length of a PDO is 8 bytes (4 data words).
• Each PDO requires a unique identifier ("COB-ID") for the purpose of identification� within

the network.
• Communication parameters such as the transmission type and cycle time for each PDO

can be set freely and independently of the settings of other PDOs.

Transmission type
Process data objects can be transmitted in an event-controlled or time-controlled manner. 
The below table shows that it is possible to combine the different methods by means of logic 
operations (AND, OR):
• Event-controlled: The PDO is sent if a special device-internal event has occurred, for

instance, if the data contents of the TPDO have changed or if a transmission cycle time 
has elapsed. 

• Synchronous transmission: Transmission of a TPDOs or reception of an RPDO is effected
after the inverter has received a sync telegram (COB-ID 0x80).

• Cyclic transmission: The cyclic transmission of PDOs is effected when the transmission
cycle time has elapsed.

• Polled via RTR: Transmission of a TPDO is carried out on request by another device via data
request frame (RTR remote transmit request). For this, the data requester (e.g. master)
sends the data request frame with the COB-ID of the TPDO that is to be requested to
transmit. The receiver recognises the RTR and carries out the transmission. 

Transmission type PDO transmission Logic combination of different 
transmission typescyclic synchronous event-controlled

0 l l AND
1 ... 240 l -
254, 255 l l OR

Transmission type Description
0 Synchronous and acyclic

•  The PDO is transmitted on an event-controlled basis with every sync (e.g. when a bit change occurs in the PDO).
1 ... 240 Synchronous and cyclic (sync-controlled with a response)

• Selection n = 1: The PDO is transmitted with every sync.
• Selection 1 < n ≤ 240: The PDO is transmitted with every n-th sync.

241 ... 251 Reserved
252 Synchronous - RTR only
253 Asynchronous - RTR only
254, 255 Asynchronous - manufacturer-specific / device profile-speci�fic

• If one of these values is entered, the PDO is transferred in an event-controlled or cyclic manner. (The values "254"
and "255" are equivalent).

• For a cyclic transmission, a cycle time must be entered for the respective PDO. In this case, cyclic transmission
takes place in addition to event-controlled transmission.
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Synchronisation of PDOs via sync telegram
During cyclic transmission, one or more PDOs are transmitted/received in fixed time intervals. 
An additional specific telegram, the so-called sync telegram, is used for synchronising cyclic 
process data.
• The sync telegram is the trigger point for the transmission of process data from the slaves

to the master and for the acceptance of process data from the master in the slaves.
• For sync-controlled process data processing, the sync telegram must be generated accordingly.

• The response to a sync telegram is determined by the transmission type selected.

Generating the sync telegram:
• 0x1005 can be used to activate the generation of sync telegrams and to write the identifier

value.
• Sync telegrams are created when bit 30 (see below) is set to "1".
• The interval between sync telegrams is to be set in 0x1006.

Writing identifiers:
• To receive sync telegrams, the value 0x80 must be entered in the 11-bit identifier in the

default setting (and in compliance with the CANopen specification). This means that all 
inverters are set to the same sync telegram by default.

• If sync telegrams are only to be received by specific nodes, their identifiers can be entered
with a value of up to and including 0x07FF.

• The identifier can only be changed if the inverter does not send any sync telegrams
(0x1005, Bit 30 = "0").

Data telegram assignment
8th byte (data 4) 7th byte (data 3) 6th byte (data 2) 5th byte (data 1)

Bit 31 Bit 30 Bit 29 ... bit 11 Bit 10 ... bit 0
x 0/1 Extended identifier* 11-bit identifier

* The extended identifier is not supported. Bit 11 ... bit 29 must be set to "0".

Parameter Name / value range / [default setting� Info
0x1005 COB-ID SYNC

0x00000000 ... [0x00000080] ... 0xFFFFFFFF
Identifier for sync telegram. 

How to change the identifier:
1. Deactivate Sync: Set bit 30 to "0".
2. Change identifier.
3. Activate Sync: Set bit 30 to "1".

0x1006 Communication cyclic period 
0 ... [0] ... 65535000 us

Cycle time for sync telegrams.
• With the settimg "0", no sync telegrams are generated.
• The set time is internally rounded up to the next multiple of 10 ms.

The shortest possible cycle time thus is 10 ms.
0x1400:000 RPDO1 communication parameter: Highest sub-index 

supported
• Read only

0x1400:001
(P540.01)

RPDO1 communication parameter: COB-ID 
(RPDO1 config.: COB-ID)
0x00000000 ... [0x00000200] ... 0xFFFFFFFF

RPDO1: identifier

How to change the identifier
1. Set PDO to "invalid": Set bit 31 to "1".
2. Change identifier and reset PDO to "valid" (bit 31 = "0").Bit 0 COB-ID bit 0

Bit 1 COB-ID bit 1
Bit 2 COB-ID bit 2
Bit 3 COB-ID bit 3
Bit 4 COB-ID bit 4
Bit 5 COB-ID bit 5
Bit 6 COB-ID bit 6
Bit 7 COB-ID bit 7
Bit 8 COB-ID bit 8
Bit 9 COB-ID bit 9

Bit 10 COB-ID bit 10
Bit 31 PDO invalid
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Parameter Name / value range / [default setting� Info
0x1400:002
(P540.02)

RPDO1 communication parameter: Transmission type 
(RPDO1 config.: Transm. type)
0 ... [255] ... 255

RPDO1: transmission type in compliance with DS301 V4.02

0x1400:005
(P540.05)

RPDO1 communication parameter: Event time 
(RPDO1 config.: Event timer)
0 ... [100] ... 65535 ms

RPDO1: time-ou  for the monitoring of data reception

0x1401:001
(P541.01)

RPDO2 communication parameter: COB-ID 
(RPDO2 config.: COB-ID)
0x00000000 ... [0x80000300] ... 0xFFFFFFFF

RPDO2: identifier

How to change the identifier:
1. Set PDO to "invalid": Set bit 31 to "1".
2. Change identifier and reset PDO to "valid" (bit 31 = "0").Bit 0 COB-ID bit 0

Bit 1 COB-ID bit 1
Bit 2 COB-ID bit 2
Bit 3 COB-ID bit 3
Bit 4 COB-ID bit 4
Bit 5 COB-ID bit 5
Bit 6 COB-ID bit 6
Bit 7 COB-ID bit 7
Bit 8 COB-ID bit 8
Bit 9 COB-ID bit 9

Bit 10 COB-ID bit 10
Bit 31 PDO invalid

0x1401:002
(P541.02)

RPDO2 communication parameter: Transmission type 
(RPDO2 config.: Transm. type)
0 ... [255] ... 255

RPDO2: transmission type in compliance with DS301 V4.02

0x1401:005
(P541.05)

RPDO2 communication parameter: Event time 
(RPDO2 config.: Event timer)
0 ... [100] ... 65535 ms

RPDO2: time-ou  for the monitoring of data reception

0x1402:001
(P542.01)

RPDO3 communication parameter: COB-ID 
(RPDO3 config.: COB-ID)
0x00000000 ... [0x80000400] ... 0xFFFFFFFF

RPDO3: identifier

How to change the identifier:
1. Set PDO to "invalid": Set bit 31 to "1".
2. Change identifier and reset PDO to "valid" (bit 31 = "0").Bit 0 COB-ID bit 0

Bit 1 COB-ID bit 1
Bit 2 COB-ID bit 2
Bit 3 COB-ID bit 3
Bit 4 COB-ID bit 4
Bit 5 COB-ID bit 5
Bit 6 COB-ID bit 6
Bit 7 COB-ID bit 7
Bit 8 COB-ID bit 8
Bit 9 COB-ID bit 9

Bit 10 COB-ID bit 10
Bit 31 PDO invalid

0x1402:002
(P542.02)

RPDO3 communication parameter: Transmission type 
(RPDO3 config.: Transm. type)
0 ... [255] ... 255

RPDO3: transmission type in compliance with DS301 V4.02

0x1402:005
(P542.05)

RPDO3 communication parameter: Event time 
(RPDO3 config.: Event timer)
0 ... [100] ... 65535 ms

RPDO3: time-out for the monitoring of data reception

0x1800:000 TPDO1 communication parameter: Highest sub-index 
supported
• Read only

The value "5" is permanently set.
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Parameter Name / value range / [default setting� Info
��1���:��1
�����.�1)

����1 �o���ni���ion ��r��e�er: ������ 
�����1 �onfi�. ������)
���������1 ... �0x40000180� ... ����������

����1: iden�ifier

�o� �o ���n�e ��e iden�ifier:
1. �e� ��� �o �in��lid�: �e� �i� �1 �o �1�.
�. ���n�e iden�ifier �nd rese� ��� �o ���lid� ��i� �1 = ���).�i� � ������ �i� �

�i� 1 ������ �i� 1
�i� � ������ �i� �
�i� � ������ �i� �
�i� 4 ������ �i� 4
�i� � ������ �i� �
�i� � ������ �i� �
�i� � ������ �i� �
�i� � ������ �i� �
�i� � ������ �i� �

�i� 1� ������ �i� 1�
�i� �� ��� no� �llo�ed
�i� �1 ��� in��lid

��1���:���
�����.��)

����1 �o���ni���ion ��r��e�er: �r�ns�ission ���e 
�����1 �onfi�.: �r�ns�. ���e)
� ... �255� ... ���

����1: �r�ns�ission ���e in �o��li�n�e �i�� ����1 �4.��

��1���:���
�����.��)

����1 �o���ni���ion ��r��e�er: �n�i�i� �i�e 
�����1 �onfi�.: �n�i�i� �i�e)
�.� ... �0.0� ... ����.� �s

����1: �ini��� �i�e �e��een ��e �r�ns�ission of ��o iden�i��l 
���s �see ����1 �4.��).

��1���:���
�����.��)

����1 �o���ni���ion ��r��e�er: ��en� �i�e 
�����1 �onfi�.: ��en� �i�er)
� ... �20� ... ����� �s

����1: ���le �i�e for ��� �r�ns�ission �i�� �r�ns�ission ���e ���4� 
or �����.
• ��e se� �i�e is in�ern�ll� ro�nded �� �o ��e ne�� ��l�i�le of 1� �s.

��1��1:��� ����� �o���ni���ion ��r��e�er: �i��es� s���inde� 
s���or�ed
• �e�d onl�

��e ��l�e ��� is �er��nen�l� se�.

��1��1:��1
����1.�1)

����� �o���ni���ion ��r��e�er: ������ 
������ �onfi�. ������)
���������1 ... �0xC0000280� ... ����������

�����: iden�ifier

�o� �o ���n�e ��e iden�ifier:
1. �e� ��� �o �in��lid�: �e� �i� �1 �o �1�.
�. ���n�e iden�ifier �nd rese� ��� �o ���lid� ��i� �1 = ���).�i� � ������ �i� �

�i� 1 ������ �i� 1
�i� � ������ �i� �
�i� � ������ �i� �
�i� 4 ������ �i� 4
�i� � ������ �i� �
�i� � ������ �i� �
�i� � ������ �i� �
�i� � ������ �i� �
�i� � ������ �i� �

�i� 1� ������ �i� 1�
�i� �� ��� no� �llo�ed
�i� �1 ��� in��lid

��1��1:���
����1.��)

����� �o���ni���ion ��r��e�er: �r�ns�ission ���e 
������ �onfi�.: �r�ns�. ���e)
� ... �255� ... ���

�����: �r�ns�ission ���e in �o��li�n�e �i�� ����1 �4.��

��1��1:���
����1.��)

����� �o���ni���ion ��r��e�er: �n�i�i� �i�e 
������ �onfi�.: �n�i�i� �i�e)
�.� ... �0.0� ... ����.� �s

�����: �ini��� �i�e �e��een ��e �r�ns�ission of ��o iden�i��l 
���s �see ����1 �4.��).

��1��1:���
����1.��)

����� �o���ni���ion ��r��e�er: ��en� �i�e 
������ �onfi�.: ��en� �i�er)
� ... �0� ... ����� �s

�����: ���le �i�e for ��� �r�ns�ission �i�� �r�ns�ission ���e ���4� 
or �����.
• ��e se� �i�e is in�ern�ll� ro�nded �� �o ��e ne�� ��l�i�le of 1� �s.

��1���:��� ����� �o���ni���ion ��r��e�er: �i��es� s���inde� 
s���or�ed
• �e�d onl�

��e ��l�e ��� is �er��nen�l� se�.
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Parameter Name / value range / [default setting� Info
��1���:��1
�����.�1)

����� �o���ni���ion ��r��e�er: ������ 
������ �onfi�.: ������)
���������1 ... �0xC0000380� ... ����������

�����: iden�ifier

�o� �o ���n�e ��e iden�ifier:
1. �e� ��� �o �in��lid�: �e� �i� �1 �o �1�.
�. ���n�e iden�ifier �nd rese� ��� �o ���lid� ��i� �1 = ���).�i� � ������ �i� �

�i� 1 ������ �i� 1
�i� � ������ �i� �
�i� � ������ �i� �
�i� 4 ������ �i� 4
�i� � ������ �i� �
�i� � ������ �i� �
�i� � ������ �i� �
�i� � ������ �i� �
�i� � ������ �i� �

�i� 1� ������ �i� 1�
�i� �� ��� no� �llo�ed
�i� �1 ��� in��lid

��1���:���
�����.��)

����� �o���ni���ion ��r��e�er: �r�ns�ission ���e 
������ �onfi�.: �r�ns�. ���e)
� ... �255� ... ���

�����: �r�ns�ission ���e in �o��li�n�e �i�� ����1 �4.��

��1���:���
�����.��)

����� �o���ni���ion ��r��e�er: �n�i�i� �i�e 
������ �onfi�.: �n�i�i� �i�e)
�.� ... �0.0� ... ����.� �s

�����: �ini��� �i�e �e��een ��e �r�ns�ission of ��o iden�i��l 
���s �see ����1 �4.��).

��1���:���
�����.��)

����� �o���ni���ion ��r��e�er: ��en� �i�e 
������ �onfi�.: ��en� �i�er)
� ... �0� ... ����� �s

�����: ���le �i�e for ��� �r�ns�ission �i�� �r�ns�ission ���e ���4� 
or �����.
• ��e se� �i�e is in�ern�ll� ro�nded �� �o ��e ne�� ��l�i�le of 1� �s.

�����1:���
���1�.��)

���o�en se��in�s: ������ �onfi��r��ion 
����o�en se��.: ������ �onfi�)
• �ro� �ersion 4.1

�ele��ion of ��e �ro�ess for �ssi�nin� ��e iden�ifiers.
�rres�e��i�e of ��is sele��ion, ��ese �re ��e follo�in� �i�s of ��e 
iden�ifiers:
• �i� ��: ���� no� �llo�ed� �onl� in ��se of ����)
• �i� �1: ���� in��lid�

0 Base + node-ID �den�ifier = se� ���si�) iden�ifiers � se� node �ddress
1 �reel� �onfi��r��le �den�ifier = se� iden�ifiers
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4.10 Data mapping
���� ����in� ser�es �o define ��i�� �ro�ess d��� �re �r�ns�i��ed ���li��ll� �i� ��e 
�ro�ess d��� ���nnels.

Details
���� ����in� �in ��e ��se of ���o�en �lso referred �o �s ���� ����in��) is 
�re�onfi��red for �on�rol of ��e in�er�er �i� ��e de�i�e �rofile �i� 4��:
• ����1 = �i� 4�� �on�rol �ord ����4� �nd ��r�e� �elo�i�� ����4� ����1.��).
• ����1 = �i� 4�� s����s �ord ����41 �����.��) �nd �elo�i�� �����l ��l�e ����44

�����.��).

Variable PDO mapping
�or indi�id��l dri�e sol��ions, ��e in�er�er s���or�s ���ri��le ��� ����in��, �ro�idin� � 
����in� en�ries in e��� ��se �o �ssi�n ���i�, 1���i�, �nd ����i� ��r��e�ers �o � ��� in �n 
o��ion� order. ��e �o��l len��� of ��e ��r��e�ers ����ed, �o�e�er, ��s� no� e��eed � ���es.

��e �ro�ess of ��� ����in� ��nno� �e ���lied �o �ll ��r��e�ers. 

��e �ro�ess of ��ri��le ��� ����in� onl� �llo�s ��e follo�in� �ro�ed�re:
1. �e� ��� �o �in��lid�: se� �i� �1 in ��e �orres�ondin� iden�ifier ���14��:1 ... ��14��:1 or

��1���:1 ... ��1���:1) �o �1�.
�. �e� ��� ����in� �o �in��lid�: �e� s��inde� � in ��e ����in� ��r��e�er ���1��� ... ��1���

or ��1��� ... ��1���) �o ���.
�. �e� desired ��� ����in� �i� ��e �orres�ondin� ����in� en�ries.

for���: ��iiiissll �iiii = �e��de�i��l inde�, ss = �e��de�i��l s��inde�, ll = �e��de�i��l d���
len���)

4. �e� s��inde� � in ��e ����in� ��r��e�er ���1��� ... ��1��� or ��1��� ... ��1���) �o �
��lid ��l�e �n���er of ��r��e�ers ����ed).

�. �ese� ��� �o ���lid�: se� �i� �1 in ��e �orres�ondin� iden�ifier ���14��:1 ... ��14��:1 or
��1���:1 ... ��1���:1) �o ���.

Parameter Name / value range / [default setting� Info
��1���:��� ����1 ����in� ��r��e�er: ����er of ����ed 

���li���ion o��e��s in ���
� ... �2� ... �

����er of o��e��s ����ed in ����1.

��1���:��1 ����1 ����in� ��r��e�er: ���li���ion o��e�� 1 
���������� ... �0x60400010� ... ����������

����in� en�r� 1 for ����1.

��1���:��� ����1 ����in� ��r��e�er: ���li���ion o��e�� � 
���������� ... �0x60420010� ... ����������

����in� en�r� � for ����1.

��1���:��� ����1 ����in� ��r��e�er: ���li���ion o��e�� � 
���������� ... �0x00000000� ... ����������

����in� en�r� � for ����1.

��1���:��4 ����1 ����in� ��r��e�er: ���li���ion o��e�� 4 
���������� ... �0x00000000� ... ����������

����in� en�r� 4 for ����1.

��1���:��� ����1 ����in� ��r��e�er: ���li���ion o��e�� � 
���������� ... �0x00000000� ... ����������

����in� en�r� � for ����1.

��1���:��� ����1 ����in� ��r��e�er: ���li���ion o��e�� � 
���������� ... �0x00000000� ... ����������

����in� en�r� � for ����1.

��1���:��� ����1 ����in� ��r��e�er: ���li���ion o��e�� � 
���������� ... �0x00000000� ... ����������

����in� en�r� � for ����1.

��1���:��� ����1 ����in� ��r��e�er: ���li���ion o��e�� � 
���������� ... �0x00000000� ... ����������

����in� en�r� � for ����1.

��1��1:��� ����� ����in� ��r��e�er: ����er of ����ed 
���li���ion o��e��s in ���
� ... �0� ... �

����er of o��e��s ����ed in �����.

��1��1:��1 ����� ����in� ��r��e�er: ���li���ion o��e�� 1 
���������� ... �0x00000000� ... ����������

����in� en�r� 1 for �����.

��1��1:��� ����� ����in� ��r��e�er: ���li���ion o��e�� � 
���������� ... �0x00000000� ... ����������

����in� en�r� � for �����.
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Parameter Name / value range / [default setting� Info
0x1601:003 RPDO2 mapping parameter: Application object 3 

0x00000000 ... [0x00000000] ... 0xFFFFFFFF
Mapping entry 3 for RPDO2.

0x1601:004 RPDO2 mapping parameter: Application object 4 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 4 for RPDO2.

0x1601:005 RPDO2 mapping parameter: Application object 5 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 5 for RPDO2.

0x1601:006 RPDO2 mapping parameter: Application object 6 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 6 for RPDO2.

0x1601:007 RPDO2 mapping parameter: Application object 7 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 7 for RPDO2.

0x1601:008 RPDO2 mapping parameter: Application object 8 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 8 for RPDO2.

0x1602:000 RPDO3 mapping parameter: Number of mapped 
application objects in PDO
0 ... [0] ... 8

Number of objects mapped in RPDO3.

0x1602:001 RPDO3 mapping parameter: Application object 1 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 1 for RPDO3.

0x1602:002 RPDO3 mapping parameter: Application object 2 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 2 for RPDO3.

0x1602:003 RPDO3 mapping parameter: Application object 3 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 3 for RPDO3.

0x1602:004 RPDO3 mapping parameter: Application object 4 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 4 for RPDO3.

0x1602:005 RPDO3 mapping parameter: Application object 5 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 5 for RPDO3.

0x1602:006 RPDO3 mapping parameter: Application object 6 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 6 for RPDO3.

0x1602:007 RPDO3 mapping parameter: Application object 7 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 7 for RPDO3.

0x1602:008 RPDO3 mapping parameter: Application object 8 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 8 for RPDO3.

0x1A00:000 TPDO1 mapping parameter: Number of mapped 
application objects in TPDO
0 ... [2] ... 8

Number of objects mapped in TPDO1.

0x1A00:001 TPDO1 mapping parameter: Application object 1 
0x00000000 ... [0x60410010] ... 0xFFFFFFFF

Mapping entry 1 for TPDO1.

0x1A00:002 TPDO1 mapping parameter: Application object 2 
0x00000000 ... [0x60440010] ... 0xFFFFFFFF

Mapping entry 2 for TPDO1.

0x1A00:003 TPDO1 mapping parameter: Application object 3 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 3 for TPDO1.

0x1A00:004 TPDO1 mapping parameter: Application object 4 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 4 for TPDO1.

0x1A00:005 TPDO1 mapping parameter: Application object 5 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 5 for TPDO1.

0x1A00:006 TPDO1 mapping parameter: Application object 6 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 6 for TPDO1.

0x1A00:007 TPDO1 mapping parameter: Application object 7 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 7 for TPDO1.

0x1A00:008 TPDO1 mapping parameter: Application object 8 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 8 for TPDO1.

0x1A01:000 TPDO2 mapping parameter: Number of mapped 
application objects in TPDO
0 ... [0] ... 8

Number of objects mapped in TPDO2.

0x1A01:001 TPDO2 mapping parameter: Application object 1 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 1 for TPDO2.

0x1A01:002 TPDO2 mapping parameter: Application object 2 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 2 for TPDO2.

0x1A01:003 TPDO2 mapping parameter: Application object 3 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 3 for TPDO2.

0x1A01:004 TPDO2 mapping parameter: Application object 4 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 4 for TPDO2.
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Parameter Name / value range / [default setting� Info
0x1A01:005 TPDO2 mapping parameter: Application object 5 

0x00000000 ... [0x00000000] ... 0xFFFFFFFF
Mapping entry 5 for TPDO2.

0x1A01:006 TPDO2 mapping parameter: Application object 6 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 6 for TPDO2.

0x1A01:007 TPDO2 mapping parameter: Application object 7 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 7 for TPDO2.

0x1A01:008 TPDO2 mapping parameter: Application object 8 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 8 for TPDO2.

0x1A02:000 TPDO3 mapping parameter: Number of mapped 
application objects in TPDO
0 ... [0] ... 8

Number of objects mapped in TPDO3.

0x1A02:001 TPDO3 mapping parameter: Application object 1 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 1 for TPDO3.

0x1A02:002 TPDO3 mapping parameter: Application object 2 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 2 for TPDO3.

0x1A02:003 TPDO3 mapping parameter: Application object 3 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 3 for TPDO3.

0x1A02:004 TPDO3 mapping parameter: Application object 4 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 4 for TPDO3.

0x1A02:005 TPDO3 mapping parameter: Application object 5 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 5 for TPDO3.

0x1A02:006 TPDO3 mapping parameter: Application object 6 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 6 for TPDO3.

0x1A02:007 TPDO3 mapping parameter: Application object 7 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 7 for TPDO3.

0x1A02:008 TPDO3 mapping parameter: Application object 8 
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 8 for TPDO3.
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���� �er�ice d��� ���ec��
Service data objects (SDOs) make it possible to read and write all parameters of the inverter 
via CANopen.

�e��i��
• Two independent SDO channels are provided at the same Ɵme. SDO channel 1 is always

acƟve. SDO channel 2 can be acƟvated via 0x2301:005 (P510.05).
• An SDO is always transmiƩed with conĮrmaƟon, i. e. the recepƟon of an SDO frame is

acknowledged by the receiver.
• The idenƟĮers for SDO1 and SDO2 are generated from the basic idenƟĮer (in compliance

with the "PredeĮned ConnecƟon Set") and the node address set:

���ec� �irec�i�n �den�i�ier
�� ��e de�ice �r�� ��e de�ice

SDO1 l Basic idenƟĮer 0x600 + node address
l Basic idenƟĮer 0x580 + node address

SDO2 l Basic idenƟĮer 0x640 + node address
l Basic idenƟĮer 0x5C0 + node address

��r�c��re �� ��e ��� �r��e ��er d���
The user data are shown in Motorola format:

��� ���e �nd ���e �rd ���e ��� ���e ��� ���e ��� ���e ��� ���e ��� ���e
�����nd �nde� ���inde� ���� � ���� � ���� � ���� �

See table below. LOW byte HIGH byte LOW word HIGH word
Address of the parameter to be read or wriƩen. LOW byte HIGH byte LOW byte HIGH byte

The following commands can be transmiƩed or received for wriƟng and reading the parame-
ters:

�����nd ��� ���e ���� �eng�� �n��
�e� dec

Write request 0x23 35 4 bytes WriƟng of a parameter to the inverter.
0x2B 43 2 bytes
0x2F 47 1 byte
0x21 33 Block

Write response 0x60 96 4 bytes Inverter acknowledges a write request.
Read request 0x40 64 4 bytes Reading of a parameter from the inverter.
Read response 0x43 67 4 bytes Inverter response to a read request with the current parameter value.

0x4B 75 2 bytes
0x4F 79 1 byte
0x41 65 Block

Error response 0x80 128 4 bytes Inverter response to the incorrect execuƟon of the read/write request.

More precisely, the command byte comprises the following informaƟon:

�����nd ��� ���e
�����nd ��eci�ier �c�� ��gg�e ��� �eng��� e �

�i� � �i� � �i� � �i� � �i� � �i� � �i� � �i� �
Write request 0 0 1 0 0/1 0/1 1 1
Write response 0 1 1 0 0 0 0 0
Read request 0 1 0 0 0 0 0 0
Read response 0 1 0 0 0/1 0/1 1 1
Error response 1 0 0 0 0 0 0 0

*Bit coding of the length: 00 = 4 bytes, 01 = 3 bytes, 10 = 2 bytes, 11 = 1 byte
e: expedited (shortened block service)

s: segmented (normal block service)

More commands are deĮned in the DS301 V4.02 CANopen speciĮcaƟon (e. g. segmented
transfer).
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Maximally 4 bytes are available for parameter value entries. Depending on the data format,
they are assigned as follows:

��� ���e ��� ���e ��� ���e ��� ���e
Parameter value (1 byte) 0x00 0x00 0x00

Parameter value (2 bytes) 0x00 0x00
LOW byte HIGH byte

Parameter value (4 bytes)
LOW word HIGH word

LOW byte HIGH byte LOW byte HIGH byte

The parameter attribute list in the annex also specifies a scaling factor. The 
scaling factor is relevant to the transmission of parameter values which are repre-
sented with one or several decimal positions in the parameter list. If the scaling 
factor is > 1, before the transmission, the value must be multiplied with the 
scaling factor specified, so that the value can be transferred completely (as an 
integer value). On the SDO-client side, the integer value must then be divided by 
the scaling factor again, in order to receive the original value with decimal 
positions.

��r��e�er ���e � ����e r�nge � �de����� �e��ing] �n��
0x1200:000 SDO1 server parameter: Highest sub-index supported

• Read only
0x1200:001 SDO1 server parameter: COB-ID client -> server (rx)

• Read only
Display of the receive identifier for SDO server channel 1 (basic SDO 
channel).
• According to DS301 V4.02, the basic SDO channel can neither be

changed nor deactivated
0x1200:002 SDO1 server parameter: COB-ID server -> client (tx)

• Read only
Display of the transmit identifier for SDO server channel 1 (basic SDO 
channel).
• According to DS301 V4.02, the basic SDO channel can neither be

changed nor deactivated
0x1201:000 SDO2 server parameter: Highest sub-index supported

• Read only
0x1201:001 SDO2 server parameter: COB-ID client -> server (rx)

0x00000000 ... [����������] ... 0xFFFFFFFF
Specification of the receive identifier for SDO server channel 2.
• If SDO server channel 2 is activated via 0x2301:005 (P510.05), this

parameter is set to the value "node address + 0x640". This default 
setting can be changed.

0x1201:002 SDO2 server parameter: COB-ID server -> client (tx)
0x00000000 ... [����������] ... 0xFFFFFFFF

Specification of the transmit identifier for SDO server channel 2.
• If SDO server channel 2 is activated via 0x2301:005 (P510.05), this

parameter is set to the value "node address + 0x5C0". This default 
setting can be changed.

0x1201:003 SDO2 server parameter: Node-ID of the SDO client
1 ... [�] ... 127

Specificatipn of the node address for the SDO client.

0x2301:005
(P510.05)

CANopen settings: Activate SDO2 channel 
(CANopen sett.: SDO2 channel)

1 = activate SDO server channel 2.

� ��� �c�i�e
1 Active

���� �rr�r re���n�e�
The response to CANopen errors such as missing PDOs or heartbeat frames can be 
configured via the following parameters.

��r��e�er ���e � ����e r�nge � �de����� �e��ing] �n��
0x1029:000 Error behavior: Highest sub-index supported

• Read only
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��r��e�er ���e � ����e r�nge � �de����� �e��ing] �n��
0x1029:001 Error behavior: Communication error Selection of the NMT state to which the inverter is to change 

automatically if a failure of a CANopen node or an internal error is 
detected in the "Operational state.

These also include the following communicatiom errors:
• Change-over of the CAN interface to the "Bus-off" state.
• Occurrence of a "Heartbeat Event".

� ������ �� �re���er��i�n� In the "Pre-operational" state, network management, sync, and 
emergency telegrams as well as parameter data can be received; 
process data, however, are ignored.

1 No status change
2 Status -> Stopped In the "Stopped" state, only network management telegrams can be

received.
0x2857:001 CANopen monitoring: RPDO1-Timeout

• For further possible settings, see parameter 
0x2D45:001 (P310.01). 

Selection of the response to triggering the RPDO1 time monitoring. 

Associated error code:
• 33425 | 0x8291 - CAN: RPDO1 time-out

� �����
0x2857:002 CANopen monitoring: RPDO2-Timeout

• For further possible settings, see parameter 
0x2D45:001 (P310.01). 

Selection of the response to triggering the RPDO2 time monitoring. 

Associated error code:
• 33426 | 0x8292 - CAN: RPDO2 time-out

� �����
0x2857:003 CANopen monitoring: RPDO3-Timeout

• For further possible settings, see parameter 
0x2D45:001 (P310.01). 

Selectio of the response to triggering the RPDO3 time monitoring. 

Associated error code:
• 33427 | 0x8293 - CAN: RPDO3 time-out

� �����
0x2857:005 CANopen monitoring: Heartbeat-Timeout Consumer 1

• For further possible settings, see parameter 
0x2D45:001 (P310.01). 

Selection of the response with "Heartbeat Event" in consumer 1. 

Associated error code:
• 33156 | 0x8184 - CAN: heartbeat time-out consumer 1

� �����
0x2857:006 CANopen monitoring: Heartbeat-Timeout Consumer 2

• For further possible settings, see parameter 
0x2D45:001 (P310.01). 

Selection of the response with "Heartbeat Event" in consumer 2. 

Associated error code:
• 33157 | 0x8185 - CAN: heartbeat time-out consumer 2

� �����
0x2857:007 CANopen monitoring: Heartbeat-Timeout Consumer 3

• For further possible settings, see parameter 
0x2D45:001 (P310.01).

Selection of the response with "Heartbeat Event" in consumer 3. 

Associated error code:
• 33158 | 0x8186 - CAN: heartbeat time-out consumer 3

� �����
0x2857:008 CANopen monitoring: Heartbeat-Timeout Consumer 4

• For further possible settings, see parameter 
0x2D45:001 (P310.01). 

Selection of the response with "Heartbeat Event" in consumer 4. 

Associated error code:
• 33159 | 0x8187 - CAN: heartbeat time-out consumer 4

� �����
0x2857:010 CANopen monitoring: "Bus-off" state change

• For further possible settings, see parameter 
0x2D45:001 (P310.01). 

Selection of the response to changing to the "Bus off" state. 

Associated error code:
• 33154 | 0x8182 - CAN: bus off�

� �r����e
0x2857:011 CANopen monitoring: Warning

• For further possible settings, see parameter 
0x2D45:001 (P310.01). 

Selection of the response that is executed in the case of too many 
incorrectly sent or received CAN telegrams (> 96).
Associated error code:
• 33155 | 0x8183 - CAN: warning� ��rning

���� �i�gn���ic c��n�er
The following parameters serve to diagnose the communication activities between the 
inverter and the CANopen network. The counters are free-running, i. e. when the maximum 
value has been reached, the respective counter starts at 0 again.

��r��e�er ���e � ����e r�nge � �de����� �e��ing] �n��
0x230A:000 CANopen statistics: Highest subindex

• Read only
Number of frame and error counters.

0x230A:001
(P580.01)

CANopen statistics: PDO1 received 
(CAN statistics: PDO1 received)
• Read only

Display of the number of PDO1 telegrams received.
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��r��e�er ���e � ����e r�nge � �de����� �e��ing] �n��
0x230A:002
(P580.02)

CANopen statistics: PDO2 received 
(CAN statistics: PDO2 received)
• Read only

Display of the number of PDO2 telegrams received.

0x230A:003
(P580.03)

CANopen statistics: PDO3 received 
(CAN statistics: PDO3 received)
• Read only

Display of the number of PDO3 telegrams received.

0x230A:005
(P580.05)

CANopen statistics: PDO1 transmitted 
(CAN statistics: PDO1 transmitted)
• Read only

Display of the number of PDO1 telegrams sent.

0x230A:006
(P580.06)

CANopen statistics: PDO2 transmitted 
(CAN statistics: PDO2 transmitted)
• Read only

Display of the number of PDO2 telegrams sent.

0x230A:007
(P580.07)

CANopen statistics: PDO3 transmitted 
(CAN statistics: PDO3 transmitted)
• Read only

Display of the number of PDO3 telegrams sent.

0x230A:009
(P580.09)

CANopen statistics: SDO1 telegrams 
(CAN statistics: SDO1 counter)
• Read only

Display of the number of SDO1 telegrams.

0x230A:010
(P580.10)

CANopen statistics: SDO2 telegrams 
(CAN statistics: SDO2 counter)
• Read only

Display of the number of SDO2 telegrams.

0x230B
(P518.00)

CANopen error counter
(CAN errorcounter)
• Read only

Display of the total number of CAN faults that have occurred.

���� ��� ������ di������
Information about the CAN bus status can be obtained quickly via the "CAN-RUN" and "CAN-ERR" 
LED displays on the front of the inverter.

The meaning can be seen from the tables below.

�n�er�er n�� �c�i�  �n ��e ��� ��� ��e��
��� ��������� ��� ��������� �e�ning

off�
off� Inverter is not active on the CAN bus.

on
"Bus Off" state.

Both LEDs are flickering alternately

Automatic baud rate detection active.

�n�er�er �c�i�e �n ��e ��� ���
The green "CAN-RUN" LED indicates the CANopen state:

��� ��������� �����en ����e

blinking fast (5 Hz)
Pre-Operational

on
Operational

blinking 1x, then goes o�ff for 1 s
Stopped

The red "CAN-ERR" LED indicates a CANopen error:

��� ��������� �����en err�r

blinking 1x, then goes o�ff for 1 s
Warning Limit reached

blinking 2x, then goes off� for 1 s
Heartbeat Event

blinking 3x, then goes off� for 1 s
Sync message error (only possible in the "Operational" state)
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���� �e���r� c����nic��i�n
The following parameter can be used to restart or stop communication. Optionally it is 
also possible to reset all communication parameters to the default status.

�e��i��
A restart of communication is required after changes of the interface configuration (e. g. 
node address and baud rate) in order that the changed settings become effective.
For restarting communication, there are two options:
a) Switch inverter o�ff and on again.
b) Set the selection = "Restart with current values [1]" in 0x2300 (P508.00).

��r��e�er ���e � ����e r�nge � �de����� �e��ing] �n��
0x2300
(P508.00)

CANopen communication 
(CANopen comm.)
• Setting can only be changed if the inverter is inhibi-

ted.

Restart / stop communication
• After successful execution, the value 0 is shown.

� �� �c�i�n�no err�r Only status feedback
1 Restart with current values Restart communication with the current values.
2 Restart with default values Restart communication with the standard values of the CAN parameters 

(0x1000 ... 0x1FFF and 0x2301).
5 Stop network communication Stop communication

• The "Stop Remote Node" NMT command is executed. After successful
execution of this command, only the reception of network 
management frames is possible.

10 In progress Only status feedback
11 Action cancelled
12 Error
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���� ���r� �e���

In the following, the steps required for controlling the inverter via CANopen are described. 

��r��e�eri���i�n re��ired
1. Set the CANopen node address.

• Each network node must be provided with a unique node address.
• Details: 4Node address setting

2. Set the CANopen baud rate.
• Default setting: 500 kbps
• Details: 4Baud rate setting

3. Optional: Configure inverter as "mini master".
• Required if the initialisation of the CANopen network and the associated status change

from "Pre-Operational" to "Operational" is not effected by a higher-level host system.
• Details: 4Configure device as mini master

4. Optional: Change the response of the inverter to the triggering of the RPDO time
monitoring.
• Default setting: In case of missing RPDOs, an error is triggered.
• Details: 4Error responses

5. Save parameter settings: 0x2022:003 (P700.03) = "On / start [1]".
6. Switch the inverter off� and then on again in order that the changed communication settings

can get effective.
7. Program the master so that the following SDO messages are sent to the inverter:

1. 0x2631:037 (P400.37) = 1 (activate network control)
2. 0x2860:001 (P201.01) = 5 (set network as standard setpoint source)
3. PDO mapping and configuration of the process data objects RPDO1 and TPDO1 (see

the sections "RPDO1 mapping" and "TPDO1 mapping").
8. Control inverter via RPDO1 (and evaluate the current status via TPDO1).

• For assignment of the control word and setpoint selection, see section "RPDO1
mapping".

• For assignment of the status word and actual value output, see section "TPDO1
mapping".

• Acceleration 0x2917 (P220.00) and deceleration 0x2918 (P221.00) can be set/changed
via SDO messages.

In the default setting, the digital input DI1 is assigned with the "Run" function If 
the network control is activated this function serves as "start enable" for start 
commands via network. Hence, the digital input DI1 must be set to HIGH level in 
order that the motor can be started via network. 
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����� ����ing
The RPDO1 is used to control the inverter.
Changing the identifier (COB-ID) and the PDO mapping only allows the following procedure:
1. Set RPDO1 to "invalid": Set bit 31 in the identifier 0x1400:001 (P540.01) to "1".
2. Set RPDO1 mapping to "invalid": 0x1600:000 = set 0.
3. Map NetWordIN1 data word0x4008:001 (P590.01) to RPDO1:

0x1600:001 = set 0x40080110.
4. MapNetwork setpoint frequency (0.1) 0x400B:003 (P592.03) to RPDO1:

0x1600:002 = set 0x400B0310.
5. Set RPDO1 mapping to "valid" again: 0x1600:000 = set 2 (number of mapped parameters).
6. Optional: Set time-out time for monitoring the data reception in 0x1400:005 (P540.05) in

[ms].
• Default setting: 100 ms

7. Change identifier for RPDO1 (optional) and set RPDO1 to "valid" again: Write the
new identifier into 0x1400:001 (P540.01) and simultaneously set bit 31 to "0".
• Default setting: 0x200 + node address (hex)
• Example: Node address = 10 (0xA) and basic identifier = default setting:

Identifier to be written into 0x1400:001 (P540.01) = 0x200 + 0xA = 0x20A
(0b0011 0000 1010)

��nc�i�n ���ign�en� �� ��e �e���rd��� d��� ��rd ����e ��� �� ��e ������
�i� �e����� �e��ing ��r de��i�� �nd c�n�ig�r��i�n, �ee
0 Not active (reserve) 0x400E:001 (P505.01)
1 Not active (reserve) 0x400E:002 (P505.02)
2 Activate quick stop 0x400E:003 (P505.03)
3 Not active (reserve) 0x400E:004 (P505.04)
4 Run forward (CW) 0x400E:005 (P505.05)
5 Activate preset (bit 0) 0x400E:006 (P505.06)
6 Activate preset (bit 1) 0x400E:007 (P505.07)
7 Reset error 0x400E:008 (P505.08)
8 Not active (reserve) 0x400E:009 (P505.09)
9 Activate DC braking 0x400E:010 (P505.10)

10 Not active (reserve) 0x400E:011 (P505.11)
11 Not active (reserve) 0x400E:012 (P505.12)
12 Reverse rotational direction 0x400E:013 (P505.13)
13 Not active (reserve) 0x400E:014 (P505.14)
14 Not active (reserve) 0x400E:015 (P505.15)
15 Not active (reserve) 0x400E:016 (P505.16)

Specifying the frequency setpoint (byte 3+4 of the RPDO1)
• The specification is made unsigned (independent of the direction of rotation) as integer in

the resolution [0.1 Hz].
• The direction of rotation is defined in the default setting via bit 12 of the NetWordIN1 data

word.
• Example: 456 ≡ 45.6 Hz
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����� ����ing
The TPDO1 is used for the output of status information and the actual frequency value. 
Changing the identifier (COB-ID) and the PDO mapping only allows the following procedure:
1. Set TPDO1 to "invalid": Set bit 31 in the identifier 0x1800:001 (P550.01) to "1".
2. Set TPDO1 mapping to "invalid": 0x1A00:000 = set 0.
3. Map NetWordOUT1 data word 0x400A:001 (P591.01)to TPDO1:

0x1A00:001 = set 0x400A0110.
4. MapFrequency (0.1) 0x400B:003 (P592.03) to TPDO1:

0x1A00:002 = set 0x400C0310.
5. Set TPDO1 mapping to "valid" again: 0x1A00:000 = set 2 (number of mapped parameters).
6. Optional: Set Transmission type in 0x1800:002 (P550.02) and Event timer in 0x1800:005

(P550.05).
• Default setting: Cyclic transmission every 20 ms.

7. Change identifier for TPDO1 (optional) and set TPDO1 to "valid" again: Write the new
identifier into 0x1800:001 (P550.01) and simultaneously set bit 31 to "0".
• Default setting: 0x40000180 + node address (hex)
• Example: Node address = 10 (0xA) and TPDO1 basic identifier = default setting:

Identifier to be written into 0x1800:001 (P550.01) = 0x40000180 + 0xA =
0x4000018A (0b0100 0000 0000 0000 0000 0001 1000 1010)

������ ���ign�en� �� ��e �e���rd���� d��� ��rd ����e ��� �� ��e ������
�i� �e����� �e��ing ��r de��i�� �nd c�n�ig�r��i�n, �ee
0 Ready for operatio 0x2634:010 (P420.10)
1 Not connected 0x2634:011 (P420.11)
2 Operation enabled 0x2634:012 (P420.12)
3 Error active 0x2634:013 (P420.13)
4 Not connected 0x2634:014 (P420.14)
5 Quick stop active 0x2634:015 (P420.15)
6 Running 0x2634:016 (P420.16)
7 Device warning active 0x2634:017 (P420.17)
8 Not connected 0x2634:018 (P420.18)
9 Not connected 0x2634:019 (P420.19)

10 Setpoint speed reached 0x2634:020 (P420.20)
11 Current limit reached 0x2634:021 (P420.21)
12 Actual speed = 0 0x2634:022 (P420.22)
13 Rotational direction reversed 0x2634:023 (P420.23)
14 Release holding brake 0x2634:024 (P420.24)
15 Safe torque o�ff (STO) active 0x2634:025 (P420.25)

Output of the actual frequency value (byte 3+4 of the TPDO1)
• The output is made unsigned (independent of the directio  of rotation  as integer in the

resolution [0.1 Hz].
• An active reversal is displayed via bit 13 of the NetWordOUT1 data word.
• Example: 456 ≡ 45.6 Hz
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5 Mo���� RTU

�o���s is �n intern�tion�lly ���rove�, �synchrono�s, seri�l comm�nic�tion 
�rotocol, �esigne� �or commerci�l �n� in��stri�l ��tom�tion ���lic�tions
• �et�ile� in�orm�tion on the �o���s c�n �e �o�n� on the �e� ��ge o� the intern�tion�l

�o���s �rg�ni��tion, ���, �ho �lso ��rther �evelo� the �o���s �rotocol: 
htt�:�����.mo���s.org

• �n�orm�tion ��o�t the �imensioning o� � �o���s net�or� c�n �e �o�n� in the con�ig�r�tion
�oc�ment �or the inverter.

�recon�ition�

�ogic �nit o� the inverter is �rovi�e� �ith �o���s �ty�e co�e ��������.

�.1 Intro��ction
• �he �rocess o� ��t� tr�nsmission �isting�ishes �et�een three �i��erent o�er�ting mo�es:

�o���s �����, �o���s ���, �n� �o���s ���. �his ch��ter �escri�es the �o���s ��� 
o�er�ting mo�e ���emote �ermin�l �nit��.

• �he �o���s �rotocol is ��se� on � m�ster�sl�ve �rchitect�re �here the inverter �l��ys
�or�s �s sl�ve.

• �he �o���s net�or� only �ermits one m�ster sen�ing comm�n�s �n� re��ests. �he m�ster
is �lso the sole inst�nce to �e �llo�e� to initi�te �o���s comm�nic�tion. �o
�irect comm�nic�tion t��es �l�ce �et�een the sl�ves.

• �he �hysic�l inter��ce corres�on�s to ������������� �hich is very common �n� s�it��le
�or the in��stri�l environment. �his inter��ce en��les ���� r�tes �rom ���� to
������ ���s.

• �he inverter s���orts �o���s ��nctio  co�es �, �, �� ������ �n� �� ������.

�.3 No�e a��re�� �etting

��ch net�or� no�e m�st �e �rovi�e� �ith � �ni��e no�e ���ress. 

�he ��r�meters �or the ���� r�te o� the �evice �re �escri�e� �elo�. 

�he ��r�meters �or ���ressing the �evice �re �escri�e� �elo�. 

Detail�
• �he no�e ���ress o� the inverter c�n �e o�tion�ll  set in ������:��� �����.��� or �sing

the ��� s�itches on the �evice l��elle� �ith ��� ... �����.
• �he setting th�t is �ctive �hen the inverter is s�itche� on is the e��ective setting.
• �he l��elling o� the ��� s�itches corres�on�s to the v�l�es o� the in�ivi���l ��� s�itches

�or �etermining the no�e ���ress �see the �ollo�ing e��m�le�.
• �he no�e ���ress � is reserve� �or mess�ges to �ll no�es ���ro��c�st�� .
• �he �ctive no�e ���ress is sho�n in ������:��� �����.���.

��a�ple o� how the no�e a��re�� i� �et �ia the DI� �witche�
DI� �witch 12� 6� 32 16 � � 2 1
�etti ��� ��� ��� ON ��� ON ON ON
��l�e � � � 16 � � 2 1
�o�e ���ress � s�m o� �ll v�l�es � �� � � � � � � � 23

�.2 Typical topology
Line

A1 A2 A3 An

X216 X216 X216 X216

��� ��� ��� ���

�� ��� �� ��� �� ��� �� ����� �� �� ��
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Parameter Name / value range / [default setting� Info
������
�����.���

�o���s s�itch �osition 
��o���s s�itch�
• �e�� only

�is�l�y o� the ��� s�itch setting �t the l�st m�ins �o�er�on.
• �he v�l�e �is�l�ye� corres�on�s to the s�m o� �ll ��� s�itch v�l�es

�e�ce�t �or ��� s�itches �or termin�ting resistor�.

5.4 Baud rate settings
�ll net�or� no�es m�st �e set to the s�me ���� r�te.

Details
• �� the ��� s�itch l��elle� �ith ��� is in the ��� �ositio �t s�itch�on, the ��tom�tic ����

r�te �etection ��nction is �ctive. �� it is in the �� �osition, the setting in 
������:��� �����.������lies inste��.

• �� the ��tom�tic ���� r�te �etection ��nction is �ctiv�te�, the �irst � ... �� mess�ges �re
lost ��ter s�itch�on.

• �he �ctive ���� r�te is �is�l�ye� in ������:��� �����.���.

Parameter Name / value range / [default setting� Info
������:���
�����.���

�o���s settings:���� r�te 
��o���s sett. ���� r�te�

��tion�lly setting o� the ���� r�te �inste�� o� setting vi� ��� s�itch ��.
• �he ���� r�te set here is only e��ective i� ��� s�itch � ��s set to ��

�e�ore m�ins s�itching. �ther�ise ��tom�ti ���� r�te �etectio is 
�ctive.

• � ch�nge in the ���� r�te only �ecomes e��ective ��ter � rest�rt o�
�o���s comm�nic�tion.

• �� the ��tom�tic ���� r�te �etection ��nction is �ctiv�te�, the �irs
� ... �� mess�ges �re lost ��ter s�itch�on.

0 Automatic
� ���� ��s
� ���� ��s
� ���� ��s
� ����� ��s
� ����� ��s
� ����� ��s
� ������ ��s

������
�����.���

�o���s s�itch �osition 
��o���s s�itch�
• �e�� only

�is�l�y o� the ��� s�itch settng �t the l�st m�ins �o�er�on.
• �he v�l�e �is�l�ye� corres�on�s to the s�m o� �ll ��� s�itch v�l�es

�e�ce�t �or ��� s�itches �or termin�ting resistor�.

5.5 Data format settings
�ll net�or� no�es m�st �e set to the s�me ��t� �orm�t.

Details
• �� the ��� s�itch l��elle� �ith ��� is in the ��� �osition �t s�itch�on, the ��tom�tic ��t�

�orm�t �etection ��nction is �ctive. �� it is in the �� �osition, the setting in 
������:��� �����.������lies inste��.

• �� the ��tom�tic ��t� �orm�t �etection ��nction is �ctiv�te�, the �irst � ... �� mess�ges �re
lost ��ter s�itch�on.

• �he �ctive ��t� �orm�t is �is�l�ye� in ������:��� �����.���.

Parameter Name / value range / [default setting� Info
������:���
�����.���

�o���s settings:��t� �orm�t 
��o���s sett. ��t� �orm�t�

�e�inition o� the ��rity �n� sto� �its.

0 Automatic ��tom�tic ��t� �orm�t �etection
• �ith this setting the �irst � ... �� mess�ges �re lost ��ter s�itch�on.

� �, �, � � ��t� �its, even ��rity, � sto� �it
� �, �, � � ��t� �its, o�� ��rity, � sto� �it
� �, �, � � ��t� �its, no ��rity �it, � sto� �its
� �, �, � � ��t� �its, no ��rity �it, � sto� �it

������
�����.���

�o���s s�itch �osition 
��o���s s�itch�
• �e�� only

�is�l�y o� the ��� s�itch setting �t the l�st m�ins �o�er�on.
• �he v�l�e �is�l�ye� corres�on�s to the s�m o� �ll ��� s�itch v�l�es

�e�ce�t �or ��� s�itches �or termin�ting resistor�.

Parameter Name / value range / [default setting� Info
������:���
�����.���

�o���s settings: �o�e �� 
��o���s sett. �o�e ��� 
� ... �1� ... ���

��tion�lly setting o� the no�e ���ress �inste�� o� setting vi� 
��� s�itches � ... ����.
• �he no�e ���ress set here only �ecomes e��ective i� ��� s�itches

� ... ��� h�ve �een set to ��� �e�ore m�ins s�itching.
• � ch�nge in the no�e ���ress only �ecomes e��ective ��ter � rest�rt o�

�o���s comm�nic�tion
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���� ������������������g
The response to the missing Modbus messages can be configured via the following 
parameters.

��������� ����������������g�������������������g] ����
0x2858:001
(P515.01)

Modbus monitoring: Response to time-out 
(Modbus monit.: Resp. Time-out)
• For further possible setting  see parameter

0x2D45:001 (P310.01). 

Selection of the response executed if no valid messages have been 
received via the Modbus for a longer time than the time-out period 
set in 0x2858:002 (P515.02).

Associated error code:
• 33185 | 0x81A1 - Modbus: network time-out� �����

0x2858:002
(P515.02)

Modbus monitoring: Time-out time 
(Modbus monit.: Time-out time 
0.0 ... [���] ... 300.0 s

Time-out period for monitoring the message reception via Modbus.

���� ���g�������
The following parameters serve to diagnose the communication activities between the 
inverter and the Modbus network.

��������� ����������������g�������������������g] ����
0x2322:001
(P511.01)

Active Modbus setting: Active node ID 
(Modbus diag.: Activ node ID)
• Read only

Display of the active node address. 

0x2322:002
(P511.02)

Active Modbus setting: Active baud rate 
(Modbus diag.: Activ baud rate)
• Read only
• For the meaning of the display see parameter

0x2321:002 (P510.02).

Display of the active baud rate.

0x2322:003
(P511.03)

Activ  Modbus setting  Data format
(Modbus diag.: Data format)
• Read only
• For the meaning of the display see parameter

0x2321:003 (P510.03).

Display of the active data format.

0x232A:001
(P580.01)

Modbus statistics: Messages received 
(Modbus statistic:s Mess. received)
• Read only

Display of the total number of messages received.
• This counter counts both valid and invalid messages.
• After the maximum value has been reached, the counter starts again

"0".
0x232A:002
(P580.02)

Modbus statistics: Valid messages received 
(Modbus statistic:s Val. mess. rec.)
• Read only

Display of the number of valid messages received.
• After the maximum value has been reached, the counter starts again

"0".
0x232A:003
(P580.03)

Modbus statistics: Messages with exception 
(Modbus statistic:Mess. w. exc.)
• Read only

Display of the number of messages with exception  that have been
received.
• After the maximum value has been reached, the counter starts again

"0".
0x232A:004
(P580.04)

Modbus statistics: Messages with errors 
(Modbus statistics: Mess. w. errors)
• Read only

Display of the number of messages received with a faulty data integrity
(parity, CRC).
• After the maximum value has been reached, the counter starts again

"0".
0x232A:005
(P580.05)

Modbus statistics: Messages sent 
(Modbus statistics: Messages sent)

• Read only

Display of the total number of messages sent.
• After the maximum value has been reached, the counter starts again

"0".
0x232E:001
(P583.01)

Modbus diagnostics of last Rx data: Offset 
(Rx data diagn.: Rx data offset)
0 ... [�] ... 240

For purposes of diagnostics  the last message received (max. 16 bytes) is 
shown in 0x232E:002 (P583.02)...0x232E:017 (P583.17). For longer mes-
sages, an offset can be specified here, indicating from which byte of the 
message the display of the 16 bytes is to start.
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Parameter Name / value range / [default setting� Info
0x232E:002
(P583.02)

Modbus diagnostics of last Rx data: Data byte 0 
(Rx data diagn.: Last RxD byte0)
• Read only

Display of the message received last.

0x232E:003
(P583.03)

Modbus diagnostics of last Rx data: Data byte 1 
(Rx data diagn.: Last RxD byte1)
• Read only

0x232E:004
(P583.04)

Modbus diagnostics of last Rx data: Data byte 2 
(Rx data diagn.: Last RxD byte2)
• Read only

0x232E:005
(P583.05)

Modbus diagnostic  of last Rx data: Data byte 3
(Rx data diagn.: Last RxD byte3)
• Read only

0x232E:006
(P583.06)

Modbus diagnostic  of last Rx data: Data byte 4
(Rx data diagn.: Last RxD byte4)
• Read only

0x232E:007
(P583.07)

Modbus diagnostic  of last Rx data: Data byte 5
(Rx data diagn.: Letzt RxD-Byte5)
• Read only

0x232E:008
(P583.08)

Modbus diagnostic  of last Rx data: Data byte 6
(Rx data diagn.: Last RxD byte6)
• Read only

0x232E:009
(P583.09)

Modbus diagnostic  of last Rx data: Data byte 7
(Rx data diagn.: Last RxD byte7)
• Read only

0x232E:010
(P583.10)

Modbus diagnostic  of last Rx data: Data byte 8
(Rx data diagn.: Last RxD byte8)
• Read only

0x232E:011
(P583.11)

Modbus diagnostic  of last Rx data: Data byte 9
(Rx data diagn.: Last RxD byte9)
• Read only

0x232E:012
(P583.12)

Modbus diagnostic  of last Rx data: Data byte 10
(Rx data diagn.: Last RxD byte10)
• Read only

0x232E:013
(P583.13)

Modbus diagnostic  of last Rx data: Data byte 11
(Rx data diagn.: Last RxD byte11)
• Read only

0x232E:014
(P583.14)

Modbus diagnostic  of last Rx data: Data byte 12
(Rx data diagn.: Last RxD byte12)
• Read only

0x232E:015
(P583.15)

Modbus diagnostic  of last Rx data: Data byte 13
(Rx data diagn.: Last RxD byte13)
• Read only

0x232E:016
(P583.16)

Modbus diagnostic  of last Rx data: Data byte 14
(Rx data diagn.: Last RxD byte14)
• Read only

0x232E:017
(P583.17)

Modbus diagnostic  of last Rx data: Data byte 15
(Rx data diagn.: Last RxD byte15)
• Read only

0x232F:001
(P585.01)

Modbus diagnostic of last Tx data: Offset 
(Tx data diagn.: Tx data offset
0 ... [0] ... 240

For purposes of diagnostics the last message sent (max. 16 bytes) is 
shown in 0x232F:002 (P585.02)...0x232F:017 (P585.17). For longer 
messages, an offset can be specified here, indicating from which byte 
of the message the display of the 16 bytes is to start.
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�����ete� ���e � ���ue ��nge � ��ef�u�t �etting] �nfo
0x232F:002
(P585.02)

Modbus diagnostic  of last Tx data: Data byte 0
(Tx data diagn.: Last TxD byte0)
• Read only

Display of the message sent last.

0x232F:003
(P585.03)

Modbus diagnostic  of last Tx data: Data byte 1
(Tx data diagn.: Last TxD Byte1)
• Read only

0x232F:004
(P585.04)

Modbus diagnostic  of last Tx data: Data byte 2
(Tx data diagn.: Last TxD byte2)
• Read only

0x232F:005
(P585.05)

Modbus diagnostic  of last Tx data: Data byte 3
(Tx data diagn.: Last TxD byte3)
• Read only

0x232F:006
(P585.06)

Modbus diagnostic  of last Tx data: Data byte 4
(Tx data diagn.: Last TxD byte4)
• Read only

0x232F:007
(P585.07)

Modbus diagnostic  of last Tx data: Data byte 5
(Tx data diagn.: Last TxD byte5)
• Read only

0x232F:008
(P585.08)

Modbus diagnostic  of last Tx data: Data byte 6
(Tx data diagn.: Last TxD byte6)
• Read only

0x232F:009
(P585.09)

Modbus diagnostic  of last Tx data: Data byte 7
(Tx data diagn.: Last TxD byte7)
• Read only

0x232F:010
(P585.10)

Modbus diagnostic  of last Tx data: Data byte 8
(Tx data diagn.: Last TxD byte8)
• Read only

0x232F:011
(P585.11)

Modbus diagnostic  of last Tx data: Data byte 9
(Tx data diagn.: Last TxD byte9)
• Read only

0x232F:012
(P585.12)

Modbus diagnostic  of last Tx data: Data byte 10
(Tx data diagn.: Last TxD byte10)
• Read only

0x232F:013
(P585.13)

Modbus diagnostic  of last Tx data: Data byte 11
(Tx data diagn.: Last TxD byte11)
• Read only

0x232F:014
(P585.14)

Modbus diagnostic  of last Tx data: Data byte 12
(Tx data diagn.: Last TxD byte12)
• Read only

0x232F:015
(P585.15)

Modbus diagnostic  of last Tx data: Data byte 13
(Tx data diagn.: Last TxD byte13)
• Read only

0x232F:016
(P585.16)

Modbus diagnostic  of last Tx data: Data byte 14
(Tx data diagn.: Last TxD byte14)
• Read only

0x232F:017
(P585.17)

Modbus diagnostic  of last Tx data: Data byte 15
(Tx data diagn.: Last TxD byte15)
• Read only
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��� �unction co�e�
��e mode of a��e�� to inverter data ��arameter�� i� �ontrolled via f�n�tion �ode�.

�et�i��
��e inverter ����ort� t�e follo�ing f�n�tion �ode��

�unction co�e �unction n��e �e�c�i�tion
� ���� �ead �olding �egi�ter� �ead one or more ����it data �ord�.
� ���� �re�et �ingle �egi�ter �rite a ����it data �ord.

�� ���� �re�et ��lti�le �egi�ter� �rite one or more ����it data �ord�.
�� ���� �ead��rite �� �egi�ter� �it�in a tran�a�tio

• �rite into a gro�� of �onne�ted �� �olding regi�ter�.
• read from a gro�� of �onne�ted �� �olding regi�ter�.

����e��ing
• ��e f�n�tion �ode� li�ted a�ove e��l��ivel� refer to �� regi�ter� in �od��� addre��ing.
• �ll data in t�e inverter �an onl� �e a��e��ed via �� regi�ter�� i.e. via regi�ter addre��e�

from �����.
• ��e ����� referen�e i� im�li�it� i. e. given �� t�e f�n�tion �ode ��ed. �n t�e frame t�erefore

t�e leading � i� omitted in t�e addre��ing �ro�e��.
• Lovato ����ort� t�e �a�i� � addre��ing of �od���� i.e. t�e n�m�ering of t�e regi�ter� �tart�

�it� � ��erea� addre��ing �tart� �it� �. �or e�am�le� t�e addre�� � i� ��ed in t�e frame
��en regi�ter ����� i� read.

����e �t�uctu�e
�omm�ni�ation i� e�ta�li��ed on t�e �a�i� of t�e �entral medi�m a��e�� met�od. 
�omm�ni�ation i� al�a�� �tarted �� a ma�ter re��e�t. ��e inverter ��lave� t�en eit�er give� 
a valid re��on�e or o�t��t� an error �ode ��rovided t�at t�e re��e�t �a� �een re�eived and 
eval�ated a� a valid �od��� frame�. �rror �a��e� �an �e invalid ��� ��e����m�� f�n�tion 
�ode� t�at are not ����orted� or im�ermi��i�le data a��e��.
�ll �od��� frame� �ave t�e follo�ing �a�i� �tr��t�re�
• � �frame� �on�i�t� of a ��� ��roto�ol �ata �nit� and an ��� ����li�ation �ata �nit�.
• ��e ��� �ontain� t�e f�n�tion �ode and t�e data �elonging to t�e f�n�tion �ode.
• ��e ��� �erve� t�e ��r�o�e� of addre��ing and error dete�tion.
• ��e data are re�re�ented in �ig �ndian format �mo�t �ignifi�ant ��te fir�t�

��� �����ic�tion ��t� �nit�
�lave addre�� ��n�tion �ode �ata ��e����m �����

��� ���otoco� ��t� �nit�
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���o� co�e�
�n t�e event of an error� t�e node re��ond� �it� a f�n�tion �ode a��o�iated to t�e me��age�

�unction co�e ���oci�te� 
function co�e in 
the e�ent of �n
e��o�

�u��o�te� e��o� co�e�

���� ���� ����� ����� ����� ����
���� ���� ����� ����� ����� ����
���� ���� ����� ����� ����� ����
���� ���� ����� ����� ����� ����

���o� co�e �e�ign�tion ��u�e���
���� �nvalid f�n�tion

�ode
��e f�n�tion �ode i� not ����orted �� t�e inverter� or t�e inverter i� in a �tate in ��i�� t�e re��e�t i� 
not �ermi��i�le or in ��i�� it �annot �e �ro�e��ed.

���� �nvalid data
addre��

��e �om�ination of a �tart addre�� and t�e lengt� of t�e data to �e tran�mitted i� invalid.
��am�le� �f �o� �ave a �lave �it� ��� regi�ter�� t�e fir�t regi�ter �a� t�e addre�� � and t�e la�t regi�ter �a� 
t�e addre�� ��. �f t�ere i� a re��e�t of fo�r regi�ter� no�� from t�e �tart addre�� ��� t�e re��e�t �an �e 
�ro�e��ed ����e��f�ll� �for regi�ter� ��� ��� ��� and ���. �f� �o�ever� five regi�ter� from t�e �tart addre�� �� 
are ��eried� t�i� error �ode i� ret�rned� �in�e t�e �lave �a� no regi�ter �it� t�e addre�� ���.

���� �nvalid data
val�e

�rror in t�e re�et �tr��t�re of a �om�le� re��e�t� e. g. �e�a��e t�e data lengt� t�at �a� re��lted im�li�itl� i� 
not �orre�t.
��e �a��e� �o�ever� i� not t�at a ��arameter� val�e i� �ritten o�t�ide t�e valid �etting range. �� a matter of 
�rin�i�le� t�e �od��� �roto�ol �a� no information on valid �etting range� of �ingle regi�ter� or t�eir meaning.

���� �lave devi�e 
fail�re

� non��orre�ta�le error �a� o���rred ��ile t�e re��e�t �a� �ro�e��ed in t�e inverter.
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5.9 Data mapping
��e �rocess of d�t� m���ing is �sed for defining ��ic� �od��s registers re�d or �rite 
to ��ic� in�erter ��r�meters.

Details
• ��ere �re fi�ed�y defined �od��s registers for common contro� �nd st�t�s �ords, ��ic�

�re �oc�ted in consec�ti�e ��oc�s, in order to f�ci�it�te comm�nic�tion �it� ��� ser�ers 
�nd ot�er �od��s m�sters. �n order to �ccess ��� re�e��nt d�t� of t�e in�erter, on�y � 
minim�m n�m�er of comm�nds is re��ired.

• �n �ddition, �� registers �re �ro�ided for ��ri���e m���ing, i. e. free �ssignment to in�erter
��r�meters.

Predefined Modbus control registers
• ��ese registers �re �ro�ided �it� �rite �nd re�d �ccess.
• ��e cross�reference in co��mn � �e�ds to t�e det�i�ed ��r�meter descri�tion

Modbus registers Permanently assigned parameter
Address Name

����� ������:��� �����.��) �� �ri�e contro� �ord
����� ������:��� �����.��) �et�or� set�oint fre��ency ��.��)
����� ������:��� �����.��) �et�ord���
����� ������:��� �����.��) �et�ord���
����� ������:��� �����.��) ��� set�oint
����� ������ ��rget tor��e
����� ������:��� �����.��) �et�ord���
����� ������:��� �����.��) �et�ord���

����� ... ����� � �eser�ed

Predefined Modbus status registers
• ��ese registers �re on�y �ro�ided �it� re�d �ccess.
• ��e cross�reference in co��mn � �e�ds to t�e det�i�ed ��r�meter descri�tion.

Modbus registers Permanently assigned parameter
Address Name

����� ������:��� �����.��) �� �ri�e st�t�s �ord
����� ������:��� �����.��) �re��ency ��.��)
����� ������ �����.��) �rror code
����� ������:��� �����.��) �ri�e st�t�s
����� ������ �����.��) �otor �o�t�ge
����� ������ �����.��) �otor c�rrent
����� ������ �����.��) ��rrent �ct��� ����e
����� ������:��� �����.��) ����rent �o�er

������ = �ig� �ord, ����� = �o� �ord)�����
����� ������:��� �����.��) �e�tsin� tem�er�t�re
����� ������ �����.��) �����s �o�t�ge
����� ������ �����.��) �igit�� in��ts �on�y �it �� ... �it ��)
����� ������ �����.��) �or��e �ct��� ����e

����� ... ����� � �eser�ed
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Variable mapping
• ����������������������������������������������������������������������������������������

�f��������������
������������������������������������������������������������������������

• �������������f������������������������������������������������������������������
������������������������������������������� �����������������������������������������������
���������������������������

• �������������������������������������������������������������������������������������
������������������������������������������������������������������������������������������
�������f�����������������������������������������������������������������������������
���������������������������������f�����������������f������������������ ������������

Parameter Name / value range / [default setting� Info
��������������
����������
����������������

�������������������������������������������������
������
���������������������������������������������
����������������0x00000000����������������

����������������f�����������������������������������
• ������������������������������������������������

��������������
����������
����������������

������������������������������������������������������
�������������������������������������������
• ���������

���������f���������������������������������������������� f����������
����������������������������������������������������������������������
�������
• ��������f����� ������������������������������
• ������������������������������������������ff����� �����ff���� �������

f��������������������f����������������������������������
������
���������

�����������f�������������
�����f�������������
• ���������

5.10 LED status displays
��f�������������������������������������������������������������������������������
������������������������������f������f��������������

������������������������f���������������������

Inverter not active on the Modbus bus (yet)
LED "MOD-RUN" LED "MOD-ERR" Meaning

�ff� ��
��������������

��������������f�������� ������������

���������� �����������f��������������������f������������

Inverter active on the Modbus
�����������������������������������������������������������

LED "MOD-RUN" Communication status
�ff� ������������������������������

��
�������������������������������

�����������������������������������������

LED "MOD-ERR" Error
�ff� ���f����

��������
�������������������
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5.11 Restart communication
��e fo��o�ing ��r�meter c�n �e �sed to rest�rt comm�nic�tion

Details
� rest�rt of comm�nic�tion is re��ired �fter c��nges of t�e interf�ce config�r�tion �e. g. 
node �ddress �nd ���d r�te) in order t��t t�e c��nged settings �ecome effecti�e.
�or rest�rting comm�nic�tion t�ere �re t�o o�tions:
�) ��itc� in�erter o�ff �nd on �g�in.
�) �et t�e se�ection = ��est�rt �it� c�rrent ����es ���� in ������ �����.��).

Parameter Name / value range / [default setting� Info
������
�����.��)

�od��s comm�nic�tion 
��od��s comm.)

� = rest�rt comm�nic�tion in order t��t c��nged settings of t�e interf�ce 
config�r�tion �ecome effecti�e.

0 No action/no error
� �est�rt �it� c�rrent ����es

5.12 Response time setting
�efine � minim�m time de��y �et�een t�e rece�tion of � ���id �od��s mess�ge �nd 
t�e res�onse of t�e in�erter.

�s�eci���y �t �ig�er ���d r�tes, definining � minim�m time de��y ens�res t�e d�t� 
e�c��nge �et�een tr�nsmitter ��od��s m�ster) �nd recei�er �e. g. in�erter).

Parameter Name / value range / [default setting� Info
������:���
�����.��)

�od��s settings:�inim�m res�onse time 
��od��s sett. �in. res�. time)
� ... �0� ... ���� ms
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5.13 Short setup

In the following, the steps required for controlling the inverter via Modbus are described. 

Parameterisation required
1. Activate network control: 0x2631:037 (P400.37) = "TRUE [1]"
2. Set network as standard setpoint source: 0x2860:001 (P201.01) = "Network [5]"
3. Set Modbus node address.

• Each network node must be provided with a unique node address.
• Details: 4Node address setting

4. Set Modbus baud rate.
• Default setting: Automatic detection.
• If the automatic baud rate detection function is activated, the first 5 ... 10 messages

are lost after switch-on.
• Details: 4Baud rate setting

5. Set Modbus data format.
• Default setting: Automatic detection.
• If the automatic data format detection function is activated, the first 5 ... 10 messages

are lost after switch-on.
• Details: 4Data format setting

6. Save parameter settings 0x2022:003 (P700.03) = "on / start [1]".
7. Switch the inverter off and then on again in order that the changed communication settings

can get effective.

In the default setting, the digital input DI1 is assigned with the "Run" function. 
If the network control is activated, this function serves as "start enable" for 
start commands via network. Hence, the digital input DI1 must be set to HIGH 
level in order that the motor can be started via network. 

Starting/stopping the drive via Modbus
For starting/stopping the drive, Modbus register 42101 can be used.
• Modbus register 42101 is permanently assigned to the AC Drive control word 0x400B:001

(P592.01).
• In the frame, the leading 4 is omitted in the addressing process. The numbering of the

registers starts with 1; addressing, however starts with 0. Therefore the address 
2100 (0x0834) is used in the frame when register 42101 is written.

Bits set in the AC drive control word:
• Bit 0 ≡ Run forward (CW)
• Bit 5 ≡ Activate network control
• Bit 6 ≡ Activate network setpoint

Example of an inverter with the node address 1:

Request frame by the master
Slave address Function code Data Checksum (CRC)

Register address AC Drive control word
0x01 0x06 0x08 0x34 0x00 0x61 0x0B 0x8C

If digital input DI1 ("Start enable") is set to HIGH level, the drive should start and the inverter 
should respond with the same frame as confirmation:

Response message from the inverter
Slave address Function code Data Checksum (CRC)

Register address AC Drive control word
0x01 0x06 0x08 0x34 0x00 0x61 0x0B 0x8C
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Write the speed of the drive via Modbus
The drive speed can be changed via the Modbus register 42102, see Data mapping.

Example of an inverter with the node address 1:

Request frame by the master
Slave address Function code Data Checksum (CRC)

Register address Network setpoint frequency (0.01)
0x01 0x06 0x08 0x35 0x04 0xD2 0x19 0x39

Response message from the inverter
Slave address Function code Data Checksum (CRC)

Register address Network setpoint frequency (0.01)
0x01 0x06 0x08 0x35 0x04 0xD2 0x19 0x39

The drive now rotates with a frequency of 12.34 Hz.

Read the drive speed via Modbus
The drive speed can be read out via the Modbus register 42002, see Data mapping. For 
read-ing a single register or several connected register blocks, the function code 3 is used, 
see Function codes.

Example of an inverter with the node address 1:

Request frame by the master
Slave address Function code Data Checksum (CRC)

Register address Number of words
0x01 0x03 0x07 0xD1 0x00 0x01 0xD5 0x47

Response message from the inverter
Slave address Function code Data Checksum (CRC)

Read bytes Frequency (0.01)
0x01 0x03 0x02 0x04 0xD1 0x7A 0xD8

The drive rotates with a frequency of 12.33 Hz.
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6 �RO�I�US

PROFIBUS® (Process Field Bus) is a widely-used fieldbus system for the automation 
of machines and production plants.
• Detailed information on PROFIBUS can be found on the web page of the PROFIBUS & PROFINET

International (PI) user organisation: http://www.profibus.com
• Information about the dimensioning of a PROFIBUS network can be found in the configuration

document for the inverter.
• PROFIBUS® is a registered trademark and patented technology licensed by the PROFIBUS &

PROFINET International (PI) user organisation. 

�recon�ition�
• Logic unit of the inverter is provided with PROFIBUS (type code VLBXL02).
• The DIP switch for the node address is set correctly. See "Basic network settings".

• The GSD file is imported into the hardware configuraton of the control.
• Download of the GSD file from www.LovatoElectric.com > VLB... (type the product code in the search bar) > Software & 

upgrades > Firmware and drivers for VLBXSW software.

6.1 Intro��ction
The inverter is integrated into a PROFIBUS-DP network as slave. Therefore it is only allowed to 
receive and acknowledge messages and to respond to requests by a master. The master is 
also referred to as an active node. Two different types are distinguished:
• Class 1 DP master: central control (PLC or PC) which cyclically exchanges process data with

the slave. Acyclic data exchange via a separate transmission channel is also possible.
• Class 2 DP master: engineering, configuration, or operator device (HMI) which only

exchanges data with the slave acyclically, e.g. for the purposes of configuration, 
maintenance, or diagnostics. 

6.3 Co���nication ti�e �etting
The communication time is the time between the start of a request and the arrival of the 
corresponding response.
The communication time in the PROFIBUS network depend on the:
• processing time in the inverter
• Telegram runtime (baud rate/telegram length),
• nesting depth of the network.

In the case of the inverter, the processing time for process data is approx. 2 ... 3 ms, and for 
parameter data (DPV1) it is approx. 10 ms. There are no interdependencies between 
parameter data and process data.

6.2 Typical topology
Line with repeater

M

R

1

S1nS12S11

2

X1

S21 S2n

R

R R

R

M Master X
S Slave R

Repeater
Activated bus terminating resistor



I4
88

 G
B 

10
 2

4 
31

10
03

07

70

��� ������n �����ss s����ng

��ch net�or� node m�st be �rov�ded ��th � �n���e st�t�on �ddress. 

�he ��r�meters �or �ddress�ng the dev�ce �re descr�bed belo�. 

������s
• �he st�t�on �ddress o� the �nverter c�n be o�t�on�lly set v�� the ��� s��tches on the dev�ce

l�belled ��th ��� ... ���� or �n ������:��� �����.��). ��he ��� s��tches h�ve �r�or�ty.)
• �he sett�ng th�t �s �ct�ve �hen the �nverter �s s��tched on �s the e��ect�ve sett�ng.
• �he l�bell�ng o� the ��� s��tches corres�onds to the v�l�es o� the �nd�v�d��l ��� s��tches

�or determ�n�ng the st�t�on �ddress �see the �ollo��ng e��m�le).
• �he �ct�ve st�t�on �ddress �s sho�n �n ������:��� �����.��).

���� �� ��� ��� s�����

�ddress

�
�

�� �� � ��� � �

��������

������� �� ��� ��� s�����n �����ss �s s�� ��� ��� ��� s������s
��� s����� �� �� �� � � � �
�ett� ��� ��� �� ��� �� �� ��
��l�e � � �� � � � �
�t�t�on �ddress � s�m o� �ll v�l�es � �� � � � � � � � ��

��������� ���� � ����� ��ng� � [������� s����ng] �n��
������:���
�����.��)

�������� sett�ngs: �t�t�on �ddress 
��������� sett.: �t�t�on �ddress) 
� ... ��� ... ���

��t�on�l sett�ng o� the st�t�on �ddress ��nste�d o� sett�ng v�� 
��� s��tches � ... ��).
• �he st�t�on �ddress set here only becomes e��ect�ve �� ��� s��tches

� ... �� h�ve been set to ��� be�ore m��ns s��tch�ng.
• � ch�nge �n the st�t�on �ddress only becomes e��ect�ve ��ter � rest�rt

o� �������� comm�n�c�t�on.
������:���
�����.��)

�ct�v �������� sett�ngs: �ct�ve st�t�on �ddress 
��������� d��g.: �ct.st�t�on �ddr)
• �e�d only

��s�l�y o� the �ct�ve st�t�on �ddress.

������
�����.��)

�������� s��tch �os�t�on 
��������� s��tch)
• �e�d only

��s�l�y o� the ��� s��tch sett�ng �t the l�st m��ns �o�er�on.
• �he d�s�l�yed v�l�e corres�onds to the s�m o� the �nd�v�d��l ���

s��tch v�l�es � ... ��.
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��� ���� ���� s����ng
�t the cl�ss � �� m�ster� the des�red b��d r�te �s set. �ll m�sters �t the b�s m�st be set to 
the s�me b��d r�te.

�he ��r�meters �or the b��d r�te o� the dev�ce �re descr�bed belo�.

������s
• �he �nverter detects the b��d r�te ��tom�t�c�lly
• �he �ct�ve b��d r�te �s d�s�l�yed �n ������:��� �����.��).
• �he st�t�s o� ��tom�t�c detect�on �s d�s�l�yed �n ������:��� �����.��).

��������� ���� � ����� ��ng� � [������� s����ng] �n��
������:���
�����.��)

�ct�v �������� sett�ngs: �ct�ve b��d r�te 
��������� d��g.: �ct�ve b��d r�te)
• �e�d only

��s�l�y o� the �ct�ve b��d r�te.

� �� �b�s
� � �b�s
� � �b�s
� �.� �b�s
� ��� �b�s
� ���.� �b�s
� ��.�� �b�s
� ��.�� �b�s
� ��.� �b�s
� �.� �b�s

�� �e�rch ��tom�t�c b��d r�te detect�on �ct�ve
������:���
�����.��)

�������� �t�t�s: ��tchdog st�t�s
��������� �t�t�s: ��tchdog st�t�s)
• �e�d only

��s�l�y o� the c�rrent st�te o� the ��tchdog st�te m�ch�ne ���������).

� ����������� �he �nverter �sl�ve) �s �ble to detect the b��d r�te ��tom�t�c�lly
� ������������ ��ter detect�ng the correct b��d r�te� the �nverter �sl�ve) st�t�s 

ch�nges to ������������� �nd the b��d r�te �s mon�tored.
� ���������� �he ���������� st�te serves to the res�onse mon�tor�ng o� the m�ster.

��� ��n�����ng
�he �nverter c�n g�ve � ��r�meter�s�ble res�onse to v�r�o�s �������� errors.

�he ��r�meters �or sett�ng net�or� mon�tor�ng ��nct�ons �re descr�bed belo�.

������s
�he �ollo��ng t�ble l�sts the �������� errors th�t c�n be set �or � res�onse.

���n� ��s���� �n ��s��ns� ��n �� s�� �n ������� s����
�omm�n�c�t�on to the �������� m�ster �s cont�n�o�sly �nterr��ted. ������ �����.��)� ��t � ������:��� �����.��) �rror
��t� e�ch�nge v�� �������� h�s been term�n�ted. ������ �����.��)� ��t � ������:��� �����.��) �o res�onse
�he �nverter h�s rece�ved �nv�l�d con��g�r�t�on d�t� �rom the m�ster. ������ �����.��)� ��t � ������:��� �����.��) �rror
�n error h�s occ�rred d�r�ng the �n�t��l�s�t�on o� the �������� �nter��ce. ������ �����.��)� ��t � ������:��� �����.��) �rror
�he �rocess d�t� rece�ved �re �nv�l�d. ������ �����.��)� ��t � ������:��� �����.��) �ro�ble

��������� ���� � ����� ��ng� � [������� s����ng] �n��
������:���
�����.��)

�ct�v �������� sett�ng: ��tchdog t�me 
��������� d��g.: ��tchdog t�me)
• �e�d only

��s�l�y o� the ��tchdog mon�tor�ng t�me s�ec���ed by the m�ster.
• �on�tor�ng st�rts ��th the �rr�v�l o� the ��rst telegr�m.
• �hen � v�l�e o� ��� �s d�s�l�yed� the mon�tor�ng ��nct�on �s de�ct�v�

ted.
• � ch�nge �n the ��tchdog mon�tor�ng t�me �n the m�ster �s e��ect�ve

�mmed��tely.
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��������� ����������������g�������������������g] ����
0x2348:002
(P516.02)

PROFIBUS Status: Watchdog status
(PROFIBUS Status: Watchdog status)
• Read only

Display of the current state of the watchdog state machine (WD-STATE).

0 BAUD_SEARCH The inverter (slave) is able to detect the baud rate automatically.
1 BAUD_CONTROL After detecting the correct baud rate, the inverter (slave) status 

changes to BAUD_CONTROL, and the baud rate is monitored.
2 DP_CONTROL The DP_CONTROL state serves to the response monitoring of the master.

0x2349
(P517.00)

PROFIBUS error
(PROFIBUS error)
• Read only

Bit-coded display of PROFIBUS errors.

Bit 0 Watchdog elapsed Communication with the PROFIBUS master is continuously 
interrupted, e. g. by cable break or failure of the PROFIBUS master.
• No process data are sent to the inverter (slave) in the "Data Exchange"

state.
• When the watchdog monitoring time specified by the master has

elapsed, the response set in 0x2859:001 (P515.01) is triggered in the
inverter.

Preconditions for a response by the inverter (slave):
• The slave is in the "Data Exchange" state.
• The watchdog monitoring time is configured correctly in the master

(1 ... 65535 ms).
If one of these preconditions is not met, the response to the absence 
of cyclic process data telegrams from the master is not executed.

Bit 1 Data exchange completed Data exchange via PROFIBUS has been terminated.
• The inverter (slave) can be instructed by the master to exit the "Data

Exchange" state.
• If this state change is to be treated as an error in the inverter, the

desired response can be set in 0x2859:002 (P515.02).
Bit 2 Incorrect configuration data The inverter (slave) has received invalid configurationdata from the 

master.
• The response set in 0x2859:003 (P515.03) is effected

Bit 3 Initialisation error An error has occurred during the initialisation of the PROFIBUS interface.
• The response set in 0x2859:004 (P515.04) is effected.

Bit 4 Invalid process data  The inverter (slave) has received invalid process data from the master, 
e.g. no process data or deleted process data are sent by the "Stop" 
operating status in the master.
• The response set in 0x2859:005 (P515.05) is effected

0x2859:001
(P515.01)

PROFIBUS monitoring: Watchdog elapsed
(PROFIBUS monit.: WD elapsed)
• For further possible setting, see parameter

0x2D45:001 (P310.01).

Selection of the response to the continuous interruption of 
communication to the PROFIBUS master, e. g. by cable break or failure 
of the PROFIBUS master.

Associated error code:
• 33168 | 0x8190 - Network: watchdog timeout� �������

0x2859:002
(P515.02)

PROFIBUS monitoring: Data exchange exited
(PROFIBUS monit.: Data exch.exited)
• For further possible settings, see parameter

0x2D45:001 (P310.01). 

Selection of the response to exiting the "Data Exchange" 

state. Associated error code:
• 33169 | 0x8191 - Network: disruption of cyclic data exchange

� �����������
0x2859:003
(P515.03)

PROFIBUS monitoring: Invalid configurati 
(PROFIBUS monit.: Invalid config)
• For further possible settings, see parameter

0x2D45:001 (P310.01). 

Selection of the response triggered by the reception of invalid 
configuration data.
Associated error code:
• 33414 | 0x8286 - Network: PDO mapping error

� �������
0x2859:004
(P515.04)

PROFIBUS monitoring: Initialisation error 
(PROFIBUS monit.: Init. error)
• For further possible settings, see parameter

0x2D45:001 (P310.01). 

Selection of the response triggered by the occurrence of an error during 
the initialisation of the PROFIBUS module.
Associated error code:
• 33170 | 0x8192 - Network: initialisation error

� �������
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��������� ���� � ����� ����� � �������� �������� ����
������:���
�����.���

�������� moni�oring: �n�a�i� process �a�a
��������� moni�.: �n�a�. proc.�a�a�
• �or f�r��er possib�e se��ings, see parame�er

������:��� �����.���. 

�e�ec�ion of ��e response �riggere� b� ��e recep�ion of in�a�i� process 
�a�a.
• �f ��e mas�er c�anges �o ��e ���op� s�a�e, no c�c�ic process �a�a are

sen� �o ��e in�er�er �s�a�e� an�more� ��e �eng�� of ��e process �a�a
��en is �.

�ssocia�e� error co�e:
• ����� � ������ � �e��or�: in�a�i� c�c�ic process �a�a

2 �������

6�7 ��� ������ ��������
�nforma�ion abo�� ��e �������� s�a��s can be ob�aine� ��ic��� �ia ��e ���� an� ���� 
��� �isp�a�s on ��e fron� of ��e in�er�er.

��e meaning can be seen from ��e �ab�e be�o�.

��� ���� ������� ��� ���� ����� ��������������
off� off� �o s�pp�� �o��age a�ai�ab�e, ne��or� �eac�i�a�e�, no� ini�ia�ise� or firm�are �o�n�oa� ac�i�e.

on
�onnec�e� �i�� mas�er, con�ro� r�nning, ��a�a ��c�ange� s�a�e ac�i�e.

��in�ing
�o� connec�e�, con�ro� s�oppe�, or no �a�a e�c�ange.

��in�ing ��in�ing
�a�c��og moni�oring �ime e�apse�.

�n�
��as�ing

�������� parame�erisa�ion error.

��as�ing � �
�������� config�ra�ion error.

off� on
�n�a�i� s�a�ion a��ress se� or non�correc�ab�e error.

6�8 �����������
��e fo��o�ing parame�ers ser�e �o �iagnose ��e comm�nica�ion ac�i�i�ies be��een ��e 
in�er�er an� ��e �������� ne��or�.

��������� ���� � ����� ����� � �������� �������� ����
������:���
�����.���

�������� �onfig�ra�ion: ���en�e� �iagnos�ic bi� 
��������� �onfig. ���. �iag. bi��

� � se� e��erna� �iagnos�ic bi� ���iag �i���.
• ��e �iagnos�ic bi� is sen� �o ��e mas�er ��ere i� is e�a��a�e�

separa�e��.0 ������
� �e�

������:���
�����.���

�������� ��a��s: ��s s�a��s
��������� ��a��s: ��s s�a��s�
• �ea� on��

�isp�a� of ��e c�rren� �� s�a�e mac�ine s�a�e ����������.

� �������� �f�er ��e r�n��p, ��e in�er�er �s�a�e� is �ai�ing for parame�er �a�a
��������� from ��e mas�er. ��� o��er frame ��pes are no� processe�. 
��c�anging �ser �a�a �i�� ��e mas�er is no� possib�e �e�.

� �������� ��e in�er�er �s�a�e� is �ai�ing for config�ra�ion �a�a ��������� from 
��e mas�er ��a� �efine ��e s�r�c��re of ��e c�c�ic frames.

� ��������� �arame�er an� config�ra�ion �a�a �a�e been recei�e� an� accep�e� b� 
��e in�er�er �s�a�e�. ��e in�er�er is in ��e ��a�a ��c�ange� s�a�e. �� is no� 
possib�e �o e�c�ange �ser �a�a �i�� ��e mas�er.

������:���
�����.���

�������� s�a�is�ics: �a�a c�c�es per secon� 
��������� co�n�er: �a�a c�c�es�sec.�
• �ea� on��

�isp�a� of ��e �a�a c�c�es per secon�.

������:���
�����.���

�������� s�a�is�ics: �arame�eri�a�ion e�en�s 
��������� co�n�er: ��� e�en�s�
• �ea� on��

�isp�a� of ��e n�mber of parame�erisa�ion e�en�s.

������:���
�����.���

�������� s�a�is�ics: �onfig�ra�ion e�en�s 
��������� co�n�er: ��� e�en�s�
• �ea� on��

�isp�a� of ��e n�mber of config�ra�ion e�en�s.

������:���
�����.���

�������� s�a�is�ics: �iagnos�ics e�en�s 
��������� co�n�er: ���� e�en�s�
• �ea� on��

�isp�a� of ��e n�mber of �iagnos�ic �e�egrams sen�.
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��������� ����������������g�������������������g] ����
������:���
�����.���

�������� s����s���s: �� �ess�ges 
��������� ���n�er: �� �ess�ges�
• �e�� �n��

��s���� �� ��e n���er �� re��es�s �� ��e ���ss � ���� ��s�er.

������:���
�����.���

�������� s����s���s: �� �ess�ges 
��������� ���n�er: �� �ess�ges�
• �e�� �n��

��s���� �� ��e n���er �� re��es�s �� ��e ���ss � ���� ��s�er.

������:���
�����.���

�������� s����s���s: �������g e�en�s 
��������� ���n�er: �� e�en�s�
• �e�� �n��

��s���� �� ��e n���er �� �������g e�en�s.

������:���
�����.���

�������� s����s���s: ���� e����nge ���r�s 
��������� ���n�er: ������.e�en��
• �e�� �n��

��s���� �� ��e n���er �� ����� �����nge e���e�� e�en�s.

������:���
�����.���

�������� s����s���s: ����� ���� ����es 
��������� ���n�er: ���. ���� ����es�
• �e�� �n��

��s���� �� ��e n���er �� ������ �r��ess ���� re�e��e�.

������:���
�����.���

�������� �����s: �������g s����s
��������� �����s: �������g s����s�
• �e�� �n��

��s���� �� ��e ��rren� s���e �� ��e �������g s���e �����ne ����������.

� ����_������ ��e �n�er�er �s���e� �s ���e �� �e�e�� ��e ���� r��e �������������
� ����_������� ���er �e�e���ng ��e ��rre�� ���� r��e� ��e �n�er�er �s���e� s����s 

���nges �� ����_�������� �n� ��e ���� r��e �s ��n���re�.
� ��_������� ��e ��_������� s���e ser�es �� ��e res��nse ��n���r�ng �� ��e ��s�er.

��� ��������
��e �n�er�er s����r�s �������� ����� ��������� �r����e �n� �������� ����� �������r��e 
�r����e�. �������� ����� �s n�� s����r�e�.

�������
��e �������� �� �����n������n �r������ �s �r����e� ���� ��e �������ng ��n����ns:
• �����: ������ ���� e����nge� ���gn�s���s ���� �e���es�.
• �����: ������� ���� e����nge� �r��ess ���r� �r��ess�ng ��r��ess ���������n�. ���e: ��e

�n�er�er ��es n�� s����r� �n� ���r� ���gn�s���s.
• �����: ����e s�n��r�n�s����n �n� ���e s����� s���e����s���e �����n������n.

� ���ss � �� ��s�er ��nne����n ����� ��� �e��een � ������ ��s�er �n� s���e �s es�����s�e� 
������������� ��en ��e ����� �����nge� s���e ��s �een es�����s�e�. �n ���e � �� ��e 
��r��e�er�s����n �r��e� ��e �����_�n���e� ��� ��s� �e se�. ��r��er��re� � ���ss � �� 
��s�er ��nne����n ����� ��� ���� ��e s���e ��n �e �e��ne� �� �n���er ��s�er ��nne��e�. 
���s ��nne����n ��s� �e es�����s�e� ��� ��e ������_�n�����e� ser���e.
��e �n�er�er s����r�s ��e �������ng ������� ���� ser���es:
• �����_�e����r��e: �� re����r��e re��es� ��r � ���� �����.
• �����_�n�����e����r�: ��nne����n �r ��s��nne����n ��r ������� ���� e����nge �e��een �

���ss � �� ��s�er �n� ��e s���e.
• �����_�e����r��e: �� re����r��e re��es� ��r � ���� �����.
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6�10 ���� �������
��t� m�pping is �sed to define ��ic� process d�t� �re e�c��nged cyclic�lly �et�een t�e 
m�ster �nd sl��e. ��t� m�pping is defined in t�e ��rd��re config�r�tor. ��e config�r�tion of 
t�e process d�t� is ��tom�tic�lly sent to t�e in�erter. ��e s�me �pplies to t�e �it 
config�r�tion of t�e d�t� �ords Net�ord�N� �nd Net�ord����.

�������

��tern�l tools �re only descri�ed �s re��ired for t�e corresponding net�or�.

• ��e �lre�dy imported ��� file ser�es to select t�e re��ired d�t� for t�e �pplic�tion to
�dd t�e node to t�e �������� net�or� config�r�tion.

• �fter t�e st�rt��p, t�e m�ster comm�nic�tes t�e str�ct�re of t�e cyclic fr�mes to t�e in�erter
�sl��e� �i� t�e config�r�tion fr�me ���������.

• ��e in�erter c�ec�s t�e config�r�tion. �f t�e config�r�tion is �ccepted, t�e in�erter
c��nges from t�e ���it �onfig�r�tion� st�te to t�e ���t� ��c��nge� st�te. �t is no�
possi�le to e�c��nge �ser d�t� �it� t�e m�ster.

• ��e intern�l m�pping of t�e cyclic d�t� is set in ���������� �m�ster � in�erter direction
�nd ���������� �in�erter � m�ster direction�.
�orm�t� ��iiiissll �iiii � inde� �e��decim�l, ss � s��inde� �e��decim�l, ll � d�t� lengt�
�e��decim�l�.

��������� ���� � ����� ����� � �������� �������� ����
���������� �eneric ���� m�pping� �ig�est s��inde�

� ... �2� ... ��
N�m�er of m�pping entries for ����.

���������� �eneric ���� m�pping� �ntry �
���������� ... �0�60400010� ... ����������

��pping entry � for ����.

���������� �eneric ���� m�pping� �ntry �
���������� ... �0�60420010� ... ����������

��pping entry � for ����.

���������� �eneric ���� m�pping� �ntry �
���������� ... �0�00000000� ... ����������

��pping entry � for ����.

���������� �eneric ���� m�pping� �ntry �
���������� ... �0�00000000� ... ����������

��pping entry � for ����.

���������� �eneric ���� m�pping� �ntry �
���������� ... �0�00000000� ... ����������

��pping entry � for ����.

���������� �eneric ���� m�pping� �ntry �
���������� ... �0�00000000� ... ����������

��pping entry � for ����.

���������� �eneric ���� m�pping� �ntry �
���������� ... �0�00000000� ... ����������

��pping entry � for ����.

���������� �eneric ���� m�pping� �ntry �
���������� ... �0�00000000� ... ����������

��pping entry � for ����.

���������� �eneric ���� m�pping� �ntry �
���������� ... �0�00000000� ... ����������

��pping entry � for ����.

���������� �eneric ���� m�pping� �ntry ��
���������� ... �0�00000000� ... ����������

��pping entry �� for ����.

���������� �eneric ���� m�pping� �ntry ��
���������� ... �0�00000000� ... ����������

��pping entry �� for ����.
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Parameter Name / value range / [default setting� Info
0x24E0:012 Generic RPDO mapping: Entry 12

0x00000000 ... [0x00000000] ... 0xFFFFFFFF
Mapping entry 12 for RPDO.

0x24E0:013 Generic RPDO mapping: Entry 13
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 13 for RPDO.

0x24E0:014 Generic RPDO mapping: Entry 14
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 14 for RPDO.

0x24E0:015 Generic RPDO mapping: Entry 15
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 15 for RPDO.

0x24E0:016 Generic RPDO mapping: Entry 16
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 16 for RPDO.

0x24E1:000 Generic TPDO mapping: Highest subindex
0 ... [3] ... 16

Number of mapping entries for TPDO.

0x24E1:001 Generic TPDO mapping: Entry 1
0x00000000 ... [0x60410010] ... 0xFFFFFFFF

Mapping entry 1 for TPDO.

0x24E1:002 Generic TPDO mapping: Entry 2
0x00000000 ... [0x60440010] ... 0xFFFFFFFF

Mapping entry 2 for TPDO.

0x24E1:003 Generic TPDO mapping: Entry 3
0x00000000 ... [0x603F0010] ... 0xFFFFFFFF

Mapping entry 3 for TPDO.

0x24E1:004 Generic TPDO mapping: Entry 4
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 4 for TPDO.

0x24E1:005 Generic TPDO mapping: Entry 5
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 5 for TPDO.

0x24E1:006 Generic TPDO mapping: Entry 6
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 6 for TPDO.

0x24E1:007 Generic TPDO mapping: Entry 7
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 7 for TPDO.

0x24E1:008 Generic TPDO mapping: Entry 8
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 8 for TPDO.

0x24E1:009 Generic TPDO mapping: Entry 9
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 9 for TPDO.

0x24E1:010 Generic TPDO mapping: Entry 10
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 10 for TPDO.

0x24E1:011 Generic TPDO mapping: Entry 11
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 11 for TPDO.

0x24E1:012 Generic TPDO mapping: Entry 12
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 12 for TPDO.

0x24E1:013 Generic TPDO mapping: Entry 13
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 13 for TPDO.

0x24E1:014 Generic TPDO mapping: Entry 14
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 14 for TPDO.

0x24E1:015 Generic TPDO mapping: Entry 15
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entry 15 for TPDO.
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Parameter Name / value range / [default setting� Info
0x24E1:016 Generic TPDO mapping: Entry 16

0x00000000 ... [0x00000000] ... 0xFFFFFFFF
Mapping entry 16 for TPDO.
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6�11 ��������� ���� ��������
��t� comm�nic�tion �it� �������� ����� is c��r�cterised �y cyclic di�gnostics �nd cyclic 
process d�t� tr�nsfer. �n option�l ser�ice e�p�nsion is t�e �cyclic p�r�meter d�t� tr�nsfer of 
�������� �����. ��is ser�ice does not imp�ir t�e f�nction�lity of t�e st�nd�rd ser�ices 
�nder �������� �����.

�������
• �������� ����� �nd �������� ����� c�n �e oper�ted sim�lt�neo�sly in t�e s�me net�or�.

��is en��les t�e step��y�step e�p�nsion or modific�tion of � system.
• ��e ser�ices of �������� ����� c�n �e �sed �y t�e cl�ss � m�ster ����� �nd t�e cl�ss � ��

m�ster �di�gnostics m�ster, etc.�.
• �ntegr�tion of t�e �cyclic ser�ice into t�e fi�ed ��s cycle depends on t�e corresponding

config�r�tion of t�e cl�ss � m�ster�
• �it� config�r�tion, � time slot is reser�ed.
• �it�o�t config�r�tion, t�e �cyclic ser�ice is �ppended ��en � cl�ss � �� m�ster �cyclic�lly

�ccesses � ����� sl��e.

�rod�ct fe�t�res
• �� �its e�c� for �ddressing t�e p�r�meter inde� �nd s��inde�.
• �e�er�l p�r�meter re��ests c�n �e com�ined to one re��est �m�lti�p�r�meter re��ests�.
• �nly one re��est is processed �t � time �no pipelining�.
• � re��est or response m�st fit into one d�t� �loc� �m��. ��� �ytes�. �e��ests or responses

c�nnot �e split into se�er�l d�t� �loc�s.
• No spont�neo�s mess�ges �re tr�nsferred.
• ��ere �re only �cyclic p�r�meter re��ests.
• �rofile�speci�fic p�r�meters c�n �e re�d independently of t�e sl��e st�te.
• � cl�ss � �� m�ster c�n �l��ys re��est p�r�meters from � sl��e if t�e sl��e is in t�e ���t�

��c��nge� st�te.
• �n �ddition to � cl�ss � �� m�ster, � cl�ss � �� m�ster c�n est��lis� comm�nic�tion �it� �

sl��e�

������������ ���������� ��� ������� ���� ��������

�rite.res

�rite.re�
�it� d�t� �p�r�meter re��est�

�it� d�t� �p�r�meter response�

�it�o�t d�t�

�it�o�t d�t�

�it�o�t d�t�

�it�o�t d�t�

�e�d.re�

�e�d.res ���

�e�d.re�

�e�d.res �����r�meter response

��r�meter re��est ��r�meter re��est

��r�meter
processing

��r�meter response

������ ���������1

�roced�re�
�. � ��rite.re�� is �sed to p�ss t�e d�t� set ������ to t�e sl��e in t�e form of � p�r�meter

re��est.
�. �it� ��rite.res� t�e m�ster recei�es t�e confirm�tion for t�e receipt of t�e mess�ge.
�. ��e m�ster re��ests t�e response of t�e sl��e �it� ��e�d.re��.
�. ��e sl��e responds �it� ��e�d.res ���� if processing ��s not �een completed yet.
�. �fter p�r�meter processing, t�e p�r�meter re��est is completed �y tr�nsmitting t�e

p�r�meter response to t�e m�ster �it� ��e�d.res ����.
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Telegram structure
�� �� ��r �� �� �� �� ���� ���� Data Unit (DU) ��� ��

��e ��t� �nit ���� cont�ins t�e ����� �e�der �nd t�e p�r�meter re��est or t�e p�r�meter 
response. ��e �� �� �e�der consists of t�e f�nction detection slot n�m�er, d�t� set, �nd t�e 
lengt� of t�e �ser d�t�. �ore inform�tion ��o�t t�e ����� �e�der c�n �e fo�nd in t�e 
corresponding �������� specific�tion. � det�iled description of t�e p�r�meter re��est �nd 
p�r�meter response c�n �e fo�nd in t�e follo�ing s��c��pters.

Assignment of the user data depending on the data type
�epending on t�e d�t� type �sed, t�e �ser d�t� �re �ssigned �s follo�s�

Data type Length User data assignment
Byte 1 Byte 2 Byte 3 Byte 4 Byte ...

�tring � �ytes Data �� �ytes�

�� � �yte Data ����

��� � �ytes ���� �yte ��� �yte
Data Data

��� � �ytes ���� �ord ��� �ord
���� �yte ��� �yte ���� �yte ��� �yte

Data Data Data Data
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6�12 ���� ��������� ����

��i� �e�tion de��ri�e� t�e re��e�t �nd re��on�e �or t�e ����li� re�ding o� � ��r��eter� 

�������
• ��en � re�d re��e�t i� �ro�e��ed, no ��r��eter ��l�e i� �ritten to t�e �l��e�
• ��en � re�d re��e�t i� tr�n��itted �� ��lti-��r��eter�, t�e ��r��eter �ttri��te, inde�

�nd ���inde� �re re�e�ted�
• � re�d re��e�t ���t not e��eed t�e ���i��� d�t� lengt� o� ��� ��te��

������� ������
���� 1 ���� 2 ���� 3 ���� 4

�e��e�t re�eren�e �e��e�t identi�i��tion� ��i� ����er o� indi�e�

����� ���� ���� ������
�e��e�t re�eren�e �� ��i� ��l�e i� de�ined �� t�e ���ter�
�e��e�t identi�i���tion �� ����� �e��e�t ��r��eter� �or re�ding�
��i� �� ���� or ����
����er o� indi�e� �� ���n� �n � n���er o� ��r��eter� re��e�ted�

��������� ���������
���� 5 ���� 6

�ttri��te ����er o� ���indi�e�

����� ���� ���� ������
�ttri��te �� ����� ��l�e
����er o� ���indi�e� �� ����

����� ��� ��������
���� 7 ���� 8 ���� 9 ���� 10

�nde� ���inde�
���� ��te ��� ��te ���� ��te ��� ��te

����� ���� ���� ������
�nde� ��� ������ ��� ������ �� ��� ������
���inde� ��� ������ ��� ������ �� ��� ����

�������� �� � ��������� �������� ���� �������
�e��on�e� to � re�d re��e�t do not �ont�in ��r��eter �ttri��te�,indi�e� �nd ���indi�e�� 
�������� ������

���� 1 ���� 2 ���� 3 ���� 4
�e��e�t re�eren�e

��irrored�
�e��on�e identi�i��tion� ��i�

��irrored�
����er o� indi�e�

����� ���� ���� ������
�e��e�t re�eren�e �� �irrored ��l�e o� t�e ��r��eter re��e�t�
�e��on�e identi�i��tion� �� ����� ��r��eter ��� �een re�d�
��i� �� ���� or ����
����er o� indi�e� �� ���n� �n � n���er o� ��r��eter� re��e�ted�
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Parameter format
Byte 5 Byte 6
�or��t ����er o� ��l�e�

Field Data type Values
�or��t �� ����� integer� �� ��te �it� �ign�

����� �nteger�� �� ��te� �it� �ign�
����� �nteger�� �� ��te� �it� �ign�
����� �n�igned� �� ��te �it�o�t �ign�
����� �n�igned�� �� ��te� �it�o�t �ign�
����� �n�igned�� �� ��te� �it�o�t �ign�
����� �i�i�le �tring ��it� n ���r��ter��
����� ��tet �tring ��it� n ���r��ter��
����� �ero
����� ��te
����� �ord
����� �o��le �ord

����er o� ��l�e� �� ���� or n���er o� ���r��ter� �n� �or �tring ��r��eter��

Parameter value
Byte 7 Byte 8 Byte 9 Byte 10
��l�e

��nteger� � �n�igned� � ��te�
��l�e

��nteger�� � �n�igned�� � �ord�
��l�e

��nteger�� � �n�igned�� � do��le �ord�

Byte 7 Byte 8 Byte 9 Byte ...
�tring

��i�i�le �tring � o�tet �tring �it� �n o�tion�l lengt��

Field Data type Values
��l�e ���������� ��l�e r�nge�lengt� de�end� on t�e ��r��eter �or��t ��ee t��le ��o�e��
�tring �� �i�i�le �tring � o�tet �tring �it� �n o�tion�l lengt� �n ���r��ter� � 

n ��te��

Response to a read error
�n t�e ���e o� � ��lti-��r��eter re��e�t, �orre�t �nd �o��i�le ���lt� �e���ge� �re 
�����ri�ed in one telegr��� ��e� ���e t�e �ollo�ing d�t� �ontent��
�orre�t �e���ge
• �or��t� d�t� t��e o� t�e ��l�e re��e�ted
• ����er o� ��l�e�� �� de��ri�ed ��o�e�
• ��r��eter ��l�e� ��l�e re��e�ted

���lt� �e���ge
• �or��t� ����
• ����er o� ��l�e�� ���� or ����
• �rror �ode �it�o�t �ddition�l in�or��tion ��or n���er o� ��l�e� � ����� or error �ode �it�

�ddition�l in�or��tion ��or n���er o� ��l�e� � �����

� ���lt� ���e�� to � ��r��eter �n� i� indi��ted �t t�e nt� �o�ition in t�e re��on�e telegr�� o� 
� ��lti-��r��eter re��e�t�
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Response header
Byte 1 Byte 2 Byte 3 Byte 4

�e��e�t re�eren�e
��irrored�

�e��on�e identi�i��tion� ��i�
��irrored�

����er o� indi�e�

Field Data type Values
�e��e�t re�eren�e �� �irrored ��l�e o� t�e ��r��eter re��e�t�
�e��on�e identi�i��tion� �� ����� ��r��eter ��� not �een re�d�

��e d�t� in ��te� � � � ���t �e inter�reted �� �n error �ode�
��i� �� ���� or ����
����er o� indi�e� �� ���n� �n � n���er o� ��r��eter� re��e�ted�

Parameter format
Byte 5 Byte 6
�or��t ����er o� ��l�e�

Field Data type Values
�or��t �� ����� �rror
����er o� ��l�e� �� ����� �rror �ode �it�o�t �ddition�l in�or��tion 

����� �rror �ode �it� �ddition�l in�or��tion

Error code
Byte 7 Byte 8 Byte 9 Byte 10

�rror �ode �ddition�l in�or��tion �i� ���il��le�
���� ��te ��� ��te ���� ��te ��� ��te

Field Data type Values
�rror �ode ��� ������ ��� ������
�ddition�l in�or��tion �i� ���il��le� ���
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����� ����e������e�e������
��i� �e�tion de��ri�e� t�e re��e�t �nd re��on�e �or t�e ����li� �riting o� � ��r��eter�

�e�����
• ��en � ��lti-��r��eter �rite re��e�t i� tr�n��itted t�e ��r��eter �ttri��te, inde� �nd

���inde� �nd t�en t�e ��r��eter �or��t �nd ��r��eter ��l�e �re re�e�ted �n� ti�e�, 
�n� �eing t�e n���er o� ��r��eter� �ddre��ed�

• � �rite re��e�t ���t not e��eed t�e ���i��� d�t� lengt� o� ��� ��te��

�e��e����e��e�
���e�� ���e�� ���e�� ���e��

�e��e�t re�eren�e �e��e�t identi�i��tion� ��i� ����er o� indi�e�

��e�� ��������e ����e�
�e��e�t re�eren�e �� ��i� ��l�e i� de�ined �� t�e ���ter�
�e��e�t identi�i��tion� �� ����� �rite ��r��eter��
��i� �� ���� or ����
����er o� indi�e� �� ���n� �n � n���er o� ��r��eter� �ddre��ed�

�����e�e����������e
���e�� ���e��

�ttri��te ����er o� ���indi�e�

��e�� ��������e ����e�
�ttri��te �� ����� ��l�e
����er o� ���indi�e� �� ����

���e������������e�
���e�� ���e�� ���e�� ���e���

�nde� ���inde�
���� ��te ��� ��te ���� ��te ��� ��te

��e�� ��������e ����e�
�nde� ��� ������ ��� ������ �� ��� ������
���inde� ��� ������ ��� ������ �� ��� ����

�����e�e��������
���e��� ���e���
�or��t ����er o� ��l�e�

��e�� ��������e ����e�
�or��t �� ����� integer� �� ��te �it� �ign�

����� �nteger�� �� ��te� �it� �ign�
����� �nteger�� �� ��te� �it� �ign�
����� �n�igned� �� ��te �it�o�t �ign�
����� �n�igned�� �� ��te� �it�o�t �ign�
����� �n�igned�� �� ��te� �it�o�t �ign�
����� �i�i�le �tring ��it� n ���r��ter��
����� ��tet �tring ��it� n ���r��ter��
����� �ero
����� ��te
����� �ord
����� �o��le �ord

����er o� ��l�e� �� ���� or n���er o� ���r��ter� �n� �or �tring ��r��eter��
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Parameter value
Byte 13 Byte 14 Byte 15 Byte 16
��lu�

��nt���r� � �n�i�n��� � ��t��
��lu�

��nt���r�� � �n�i�n���� � �or��
��lu�

��nt���r�� � �n�i�n���� � �ou�l� �or��

Byte 13 Byte 14 Byte 15 Byte ...
�trin�

��i�i�l� �trin� � o�t�t �trin� �it� �n o�tion�l l�n�t��

Field Data type Values
��lu� ���������� ��lu� r�n���l�n�t� ����n�� on t�� ��r���t�r �or��t ���� t��l� ��o���.
�trin� �� �i�i�l� �trin� � o�t�t �trin� �it� �n o�tion�l l�n�t� �n ���r��t�r� � 

n ��t���

Response to a correctly executed write request
�it� �n �rror��r�� �ulti���r���t�r r��u��t� onl� t�� r���on�� �����r i� tr�n��itt�� �n� 
t�� �o��l�t� ��t� �r�� i� o�itt��.

Response header
Byte 1 Byte 2 Byte 3 Byte 4

���u��t r���r�n��
��irror���

����on�� i��nti�i��tion� ��i�
��irror���

�u���r o� in�i���

Field Data type Values
���u��t r���r�n�� �� �irror�� ��lu� o� t�� ��r���t�r r��u��t.
����on�� i��nti�i���tion �� ����� ��r���t�r ��� ���n �ritt�n.
��i� �� ���� or ����
�u���r o� in�i��� �� ���n� �n � nu���r o� ��r���t�r� ���r������

Response to a write error
�n t�� ���� o� � �ulti���r���t�r r��u��t� �orr��t �n� �o��i�l� ��ult� �������� �r� 
�u���ri��� in on� t�l��r��. ���� ���� t�� �ollo�in� ��t� �ont�nt��
�orr��t �������
• �or��t� ����
• �u���r o� ��lu��� ����

��ult� �������
• �or��t� ����
• �u���r o� ��lu��� ���� or ����
• �rror �o�� �it�out ���ition�l in�or��tion ��or nu���r o� ��lu�� � ����� or �rror �o�� �it�

���ition�l in�or��tion ��or nu���r o� ��lu�� � �����.

� ��ult� ������ to � ��r���t�r �n� i� in�i��t�� �t t�� nt� �o�ition in t�� r���on�� t�l��r�� o� 
� �ulti���r���t�r r��u��t.
Response header

Byte 1 Byte 2 Byte 3 Byte 4
���u��t r���r�n��

��irror���
����on�� i��nti�i���tion ��i�

��irror���
�u���r o� in�i���

Field Data type Values
���u��t r���r�n�� �� �irror�� ��lu� o� t�� ��r���t�r r��u��t.
����on�� i��nti�i��tion� �� ����� ��r���t�r ��� not ���n �ritt�n.

��� ��t� in ��t�� � � � �u�t �� int�r�r�t�� �� �n �rror �o��.
��i� �� ���� or ����
�u���r o� in�i��� �� ���n� �n � nu���r o� ��r���t�r� ���r������
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Parameter format
Byte 5 Byte 6
�or��t �u���r o� ��lu��

Field Data type Values
�or��t �� ����� �rror
�u���r o� ��lu�� �� ����� �rror �o�� �it�out ���ition�l in�or��tion 

����� �rror �o�� �it� ���ition�l in�or��tion

Error code
Byte 7 Byte 8 Byte 9 Byte 10

�rror �o�� ���ition�l in�or��tion �i� ���il��l��
���� ��t� ��� ��t� ���� ��t� ��� ��t�

Field Data type Values
�rror �o�� ��� ������ ... ������
���ition�l in�or��tion �i� ���il��l�� ���
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6�14 ����� ����� ��� ��������� ���� ��������
The following table lists all possible error codes for the acyclic data exchange:

����� ���� ����������� ����������� ���������� 
�����������

0x0000 Parameter number impermissible Access to non-available parameter. -
0x0001 Parameter value cannot be changed Change access to a parameter value that cannot be

changed.
Subindex

0x0002 Lower or upper value limit exceeded Change access with value beyond the value limits. Subindex
0x0003 Subindex impermissible Access to non-available subindex. Subindex
0x0004 No array Access with subindex to non-indicated parameter. -
0x0005 Incorrect data type Change access with value that does not match the

data type of the parameter.
-

0x0006 No setting permitted (only resettable) Change access with a non-zero value where it is not
permitted

Subindex

0x0007 Description element cannot be changed Change access to a description element that cannot 
be changed.

Subindex

0x0008 Reserved (PROFIdrive profile V2: PPO-Write requested in IR 
is not available.)

-

0x0009 Description data not available Access to non-available description (parameter value 
is available).

-

0x000A Reserved (PROFIdrive profile V2: Wrong access group.) -
0x000B No parameter change rights Change access with missing parameter change rights. -
0x000C Reserved (PROFIdrive profile V2: Wrong password.) -
0x000D Reserved (PROFIdrive profile V2: Text cannot be read in 

cyclic data transfer.)
-

0x000E Reserved (PROFIdrive profil  V2: Name cannot be read in cyclic
data transfer.)

-

0x000F No text array available Access to non-available text array (parameter value is
available).

-

0x0010 Reserved (PROFIdrive profile V2: No PPO-Write.) -
0x0011 Request cannot be executed due to the operating 

state
Access is not possible for temporary reasons that are 
not specified n detail.

-

0x0012 Reserved (PROFIdrive profile V2: Other error.) -
0x0013 Reserved (PROFIdrive profile V2: Date cannot be read in 

cyclic data transfer.)
-

0x0014 Value impermissible Change access with the value that is within the value 
limits but that is impermissible for other permanent 
reasons (parameters with defined individual values).

Subindex

0x0015 Response too long The length of the current response exceeds the 
maximum length transferrable.

-

0x0016 Parameter address impermissible Impermissible value or value which is not supported
for the attribute  number of subindexes, parameter
number, or subindex, or a combination

-

0x0017 Format impermissible Write request: Impermissible or non-supported 
format of parameter data.

-

0x0018 Number of values not consistent Write request: Number of parameter data values does
not match the number of subindexes in the parameter
address.

-

0x0019 Axis impermissible Access to non-available axis. For double axis, only
0x00 or 0x01 permitted

-

0x001A Reserved - -
...
0x00FF
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6�15 ������� �������������
The following parameter can be used to restart or stop communication. Optionally it is 
also possible to reset all communication parameters to the default status.

�������
A restart of communication is required after changes of the interface configuration (e. g. 
station address and baud rate) in order that the changed settings become effective. For 
restarting communication, there are two options:
a) Switch inverter off and on again.
b) Set the selection = "Restart with current values [1]" in 0x2340.

��������� ���� � ����� ����� � �������� �������� ����
0x2340 PROFIBUS communication Restart / stop communication

0 �� ��������� ����� Only status feedback
1 Restart with current values Restart communication with the current values.
2 Restart with default values Restart communication with the standard values of the communication 

parameters.
5 Stop network communication Stop communication

10 In progress Only status feedback
11 Action cancelled
12 Error
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6�16 ����� �����

In the following, the steps required for controlling the inverter via PROFIBUS are described. 

���������������� ��������
1. Activate network control: 0x2631:037 (P400.37) = "TRUE [1]"
2. Set network as standard setpoint source: 0x2860:001 (P201.01) = "Network [5]"
3. Set PROFIBUS station address.

• Each network node must be provided with a unique station address.
• Details: 4Station address setting

4. Optional: Change the response of the inverter if the communication to the PROFIBUS
master is interrupted.
• Default setting: If communication is interrupted, an error is triggered.
• Details: 4Monitoring

5. Save parameter settings: 0x2022:003 (P700.03) = "On / start [1]".
6. Switch the inverter off and then on again in order that the changed communication settings

can get effective.
7. Configure the host system (master) in order to enable communication with the inverter.

See section "Configuring the host system (master)".
8. Control inverter via RPDO (and evaluate in the current status via TPDO).

• For assignment of the control word and setpoint selection, see section "RPDO
mapping".

• For assignment of the status word and actual value output, see section "TPDO mapping".

• Acceleration 0x2917 (P220.00) and deceleration 0x2918 (P221.00) can be set/changed
via the acyclic parameter data transfer.

In the default setting the digital input DI1 is assigned with the "Run" function. If 
the network control is activated this function serves as "start enable" for start 
commands via network. Hence, the digital input DI1 must be set to HIGH level in 
order that the motor can be started via network. 4Start / stop motor 

����������� ��� ���� ������ ��������
Configure the host system (master) as follows in order to enable communication with 
the inverter.
1. Import the device description file of the inverter into the master.

The device description file for the inverter can be downloaded from www.LovatoElectric.com > VLB... (type the 
product code in the search bar) > Software & upgrades > Firmware and drivers for VLBXSW software.
The following language versions of the device description file can be used:
• LOVATO[product type].GSE (source file, English), e.g. VLBXE550.GSE for VLB3
• LOVATO[product type].GSG (German), e.g. VLBXE550.GSG for VLB3
• LOVATO[product type].GSE (English), e.g. VLBXE550.GSE for VLB3

2. Define the user data length.
• The user data length is defined during the initialisation phase of the master.
• The inverter supports the configuration of maximally 16 process data words (maximally

32 bytes).
• The user data length for process input data and process output data is the same.

3. Execute data mapping in the hardware configurator
• For preconfigured PDO mapping, see the sections "RPDO mapping" and "TPDO mapping".

• Details: 4Data mapping
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���� m����ng
For the process data from the master to the inverter, the following data mapping is preset 
in the device description file:
1. NetWordIN1 data word0x4008:001 (P590.01)
2. Network setpoint frequency (0.01) 0x400B:005 (P592.05)
3. 16 bit selectable output data, mapped to Keypad setpoints: Process controller setpoint

0x2601:002 (P202.02)

��n����n ����gnm�n� �� ��� ���������� ���� ����
��� ������� �����ng ��� ������� �n� ��n��g������m, ���
0 Not active (reserve) 0x400E:001 (P505.01)
1 Not active (reserve) 0x400E:002 (P505.02)
2 Activate quick stop 0x400E:003 (P505.03)
3 Not active (reserve) 0x400E:004 (P505.04)
4 Run forward (CW) 0x400E:005 (P505.05)
5 Activate preset (bit 0) 0x400E:006 (P505.06)
6 Activate preset (bit 1) 0x400E:007 (P505.07)
7 Reset error 0x400E:008 (P505.08)
8 Not active (reserve) 0x400E:009 (P505.09)
9 Activate DC braking 0x400E:010 (P505.10)

10 Not active (reserve) 0x400E:011 (P505.11)
11 Not active (reserve) 0x400E:012 (P505.12)
12 Reverse rotational direction 0x400E:013 (P505.13)
13 Not active (reserve) 0x400E:014 (P505.14)
14 Not active (reserve) 0x400E:015 (P505.15)
15 Not active (reserve) 0x400E:016 (P505.16)

Specifying the frequency setpoint
• The specification is made unsigned (independent of the direction of rotation) as integer in

the resolution [0.01 Hz].
• The direction of rotation is defined in the default setting via bit 12 of the NetWordIN1 data

word.
• Example: 4560 ≡ 45.60 Hz



I4
88

 G
B 

10
 2

4 
31

10
03

07

90

���� m����ng
For the process data from the inverter to the master, the following data mapping is preset 
in the device description file.
1. NetWordOUT1 data word 0x400A:001 (P591.01)
2. Network setpoint frequency (0.01) 0x400B:005 (P592.05)
3. Motor current 0x2D88 (P104.00)

������ ����gnm�n� �� ��� ����������� ���� ����
��� ������� �����ng ��� ������� �n� ��n��g������n, ���
0 Ready for operation 0x2634:010 (P420.10)
1 Not connected 0x2634:011 (P420.11)
2 Operation enabled 0x2634:012 (P420.12)
3 Error active 0x2634:013 (P420.13)
4 Not connected 0x2634:014 (P420.14)
5 Quick stop active 0x2634:015 (P420.15)
6 Running 0x2634:016 (P420.16)
7 Device warning active 0x2634:017 (P420.17)
8 Not connected 0x2634:018 (P420.18)
9 Not connected 0x2634:019 (P420.19)

10 Setpoint speed reached 0x2634:020 (P420.20)
11 Current limit reached 0x2634:021 (P420.21)
12 Actual speed = 0 0x2634:022 (P420.22)
13 Rotational  direction reversed 0x2634:023 (P420.23)
14 Release holding brake 0x2634:024 (P420.24)
15 Safe torque off� (STO) activ 0x2634:025 (P420.25)

Output of the actual frequency value
• The output is made unsigned (independent of the direction of rotation) as integer in the

resolution [0.01 Hz].
• An active reversal is displayed via bit 13 of the NetWordOUT1 data word.
• Example: 4560 ≡ 45.60 Hz
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7 ��������

PROFINET® (Process Field Network) is a real-time capable fieldbus system based on Ethernet.
• Detailed information on PROFINET can be found on the web page of the PROFIBUS & PROFINET

International (PI) user organisation: http://www.profibus.com
• Information about the dimensioning of a PROFINET network can be found in the configuration

document for the inverter.
• PROFINET® is a registered trademark and patented technology licensed by the PROFIBUS &

PROFINET International (PI) user organisation. 

������������s
• Logic unit of the inverter is provided with PROFINET (type code VLBXL03).
• The required GSDML device description files for PROFINET are installed in the engineering

tool for configuring the network.
• Download the GSDML file from www.LovatoElectric.com > VLB...(type the product code in the search bar) > Software & 

upgrades > Firmware and drivers for VLBXSW software.
7.� ������������
The inverter is implemented as IO-Device into a PROFINET network. PROFINET transmits 
parameter data, configuration data, diagnostic data, alarm messages and process data 
between the IO-Devices and the IO-Controller (in the following, this term is used instead of 
"PLC" or "host system").

The data is transmitted as a function of its time-critical behaviour via corresponding 
communication channels.

����������s������s

�������s ��������
Conformance Class CCB
Option according to conformance class Media Redundancy Protocol
Device class IO device
According to PN specification V2.2
Safety channel support -
Shared device -
Device access TCI, I&M0 ... 4
Device profile support -
Conductor access OK
The second inverter Yes
Fast startup No. (typical starting times, approx. 11 seconds)
Topology support LLDP MIB, station alias
PN blinking function OK
Alarm type User
Acyclic services OK
Additional Ethernet channel TCP/IP channel
GCI support OK
ESDCP support OK
Power over Ethernet PoE -
External 24V current supply X3 24E / GND
Optical fiber support -
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7.2 �y����� �������y

��n� ����

�

R

�n�2��

�

��n��2���

��n�

�

�n

�2

��

�3

R

��

C IO controller SW Switch SCALANCE (MRP capable)
D IO device R Redundant domain

The rotary encoder switch has no function
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7�� ��s�� se���ngs
�or �ommuni�ating �it� t�e inverter� t�e �� �ontroller must be �onfigure�. 
��e �onfiguration of t�e �� �ontroller �omprises:
• t�e loa�ing of t�e �evi�e �es�ription file into t�e �� �ontroller�
• t�e assignment of a station name for t�e inverter an�
• t�e assignment of an �� a��ress for t�e inverter.

��e station name an� t�e �� a��ress are assigne� by t�e �� �ontroller. ��e assignment 
�an also be ma�e by t�e Lovato engineering tool VLBXSW.

��e�on����ons
• ��e entire �iring of t�e inverter �as alrea�y been ��e��e� for �ompleteness� s�ort �ir�uit

an� eart� fault.
• ��e �S��L �evi�e �es�ription file for �������� must be �o�nloa�e� from

���.Lovato�le�tri�.�om � �o�nloa�s �  Soft�are � upgra�es �  Variable spee� �rives 
� �a��ages for VLBXSW.

�e���e �es������on ���e

��e �urrent �evi�e �es�ription file is installe� in t�e engineering tool use� for �onfiguring 
t�e net�or�. ��us� an unambiguous station name is assigne� to t�e inverter ��i�� ma�es it 
possible for t�e �� �ontroller to i�entify t�e �evi�e in t�e net�or� an� manage t�e �ata 
e���ange �it� t�e ot�er net�or� no�es.

��e �esignation of t�e �evi�e �es�ription file is as follo�s:

��S��L�V���.����Lovato���������Version���yyyy��mm�����.�ml�.

��e information in t�e �il��ar�s �angle bra��ets� are e�plaine� in t�e follo�ing:

�������� �n�o
� �a�or version of t�e use� �S��L s��eme
� �inor version of t�e use� �S��L s��eme
��� Spe�ifying t�e inverter �esignation� e.g. �VLB��
Version �irst soft�are version t�at �an be use� �it� t�is �S��L. ��is �ata must not be ��ange�.
yyyy �ear of publi�ation
mm �ont� of publi�ation
�� �ay of publi�ation

�ab. �: ��planation of t�e �il��ar�s in t�e �esignation of t�e �evi�e �es�ription file.

S����on n��e

��e station name is re�uire� for t�e �lear a��ressing of t�e inverter by t�e �� �ontroller.

��e station name of t�e inverter must be entere� into t�e ������:��� �����.��� parameter 
�it� permissible ��ara�ters a��or�ing to t�e �������� spe�ifi�ation. 
��e ��ara�ters permissible for t�e name allo�ation are given in t�e spe�ifi�ation.

��e station name is rea� out �it� ������:��� �����.���.

�� ����ess

��e �� a��ress ma�es it possible to a��ess t�e inverter in t�e entire net�or�.

�or �onfiguring t�e �� a��ress� t�e subnet mas� an� gate�ay a��ress must also be assigne�:
• ������:��� �����.���: �� a��ress
• ������:��� �����.���: Subnet mas�
• ������:��� �����.���: �ate�ay a��ress

�ll t�ree settings are rea� out �it� t�e parameters ������:��� �����.��� ... 
������:��� �����.���.
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�����e�e� ���e � ����e ��nge � ��e����� se���ng] �n�o
������
�����.���

�������� �ommuni�ation 
��������� �omm.�

�estart � stop �ommuni�ation
• W�en t�e �evi�e �omman� �as been e�e�ute� su��essfully� t�e value

� is s�o�n.
� �o ����on�no e��o� �nly status fee�ba��
� �estart �it� �urrent values �estart �ommuni�ation �it� t�e �urrent values.
� �estart �it� �efault values �estart �ommuni�ation �it� t�e stan�ar� values of t�e �������� 

parameters �������:��� ... ������:����.
� Stop net�or� �ommuni�ation Stop �ommuni�ation

�� �n pro�ess �nly status fee�ba��
�� ��tion �an�elle�
�� �ault

������:���
�����.���

�������� settings: �� a��ress 
��������� sett.: �� a��ress� 
� ... ��� ... ����������

Set �� a��ress
• ��e ��ange of t�is parameter be�omes only effe�tive after a restart.

������:���
�����.���

�������� settings: Subnet 
��������� sett.: Subnet� 
� ... ��� ... ����������

Set subnet mas�
• ��e ��ange of t�is parameter be�omes only effe�tive after a restart.

������:���
�����.���

�������� settings: �ate�ay 
��������� sett.: �ate�ay� 
� ... ��� ... ����������

Set gate�ay a��ress
• ��e gate�ay a��ress is vali� if t�e net�or� a��ress of t�e �� a��ress

is i�enti�al to t�e gate�ay a��ress. �n t�is �ase� no gate�ay 
fun�tionality is use�.

• ���� is not supporte�.
• ��e ��ange of t�is parameter be�omes only effe�tive after a restart.

������:���
�����.���

�������� settings: Station name 
��������� sett.: Station name�

Set station name
• ��e ��ange of t�is parameter be�omes only effe�tive after a restart.

������:��� �������� settings: ���� System �esignatio �nput�output of t�e ���� system �esignation
• ��e �efault setting is an empty string.

������:��� �������� settings: ���� �nstallation site �nput�output of t�e ���� lo�ation i�entifi�atopm� �o�e
• ��e �efault setting is an empty string.

������:��� �������� settings: ���� �nstallation �ate �nput�output of t�e ���� �ate of installation
• ��e �efault setting is an empty string.

������:��� �������� settings: ���� a��itional information �nput�output of t�e ���� a��itional information
• ��e �efault setting is an empty string.

������:��� �������� settings: ���� signature �o�e �nput�output of t�e ���� signature
• ��e �efault setting is an empty string.
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7.� ��� s����s ��s����s
Information on the network status can be obtained quickly via the "BUS RDY" and "BUS ERR" 
LED displays on the front of the inverter. In addition the LEDs at the RJ45 sockets indicate the 
PROFINET connectin  status.

The meaning of the "BUS RDY" and "BUS ERR" LEDs can be obtained from the following two tables.

��� "��� ���" �g����� �����s�������g
off� No connection to the master

blinking
PLC in STOP

on
PLC in RUN (DATA_EXCHANGE)

��� "��� ���" ����� �����s�������g
off� No fault

flicker
The PROFINET function "Node flashing test" is triggered by the IO controller. The flickering LED serves to identify (locate) 
accessible IO devices

blinking
Impermissible settings: Stack, station name or IP parameters are invalid.

on (red)
Communication error (e.g. Ethernet cable removed)

�����s ��s����s �� ��� ���� s�����s
The LEDs at the RJ45 sockets indicate the connection status to the network:

��� "����" �g����� �����s�������g
off� No connection to the network.

on
A physical connection to the network is available.

��� "��������"�������� �����s�������g
off� No data transfer.

on or flicker

Data is exchanged via the network.

7�� ���g��s���s
The parameters for diagnosing the network are described below.

��������� ���� � ����� ���g� � �������� s�����g] ����
0x2382:001
(P511.01)

Active PROFINET settings: IP address 
(PROFINET diag.: IP address)
• Read only

Display of the active IP address.

0x2382:002
(P511.02)

Active PROFINET settings: Subnet 
(PROFINET diag.: Subnet)
• Read only

Display of the active subnet mask.

0x2382:003
(P511.03)

Active PROFINET settings: Gateway 
(PROFINET diag.: Gateway)
• Read only

Display of the gateway address.

0x2382:004
(P511.04)

Active PROFINET settings: Station name 
(PROFINET diag.: Station name)
• Read only

Display of the active station name.

0x2382:005
(P511.05)

Active PROFINET settings: MAC Address 
(PROFINET diag.: MAC Address)
• Read only

Display of the active MAC address.
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Parameter Name / value range / [default setting� Info
������
�����.���

�������� st�t�s
��������� st�t�s�
• �e�d on�y

��t �oded d�s���y of t�e ��rrent ��s st�t�s.

��t � �n�t�����e �fter �n�t����s�t�on, t�e net�or� �om�onent ���ts for � �omm�n���t�on 
��rtner �nd t�e system �o�er���.

��t � �n��ne
��t � �onne�ted
��t � �� �ddress error ��e �� �ddress �s �n����d. ����d �� �ddresses �re def�ned ���ord�n� to ���

����.
��t � ��rd��re f���t
��t � ��t��do� e���sed �������� �omm�n���t�on �s �ont�n�o�s�y �nterr��ted �n t�e

���t�������n�e� st�te, e.�. �y ����e �re�� or f����re of t�e �� �ontro��er.
• �������� �omm�n���t�on ���n�es to t�e ��o���t�������n�e� st�te.
��en t�e ��t��do� mon�tor�n� t�me s�e��f�ed �y t�e �� �ontro��er 
��s e���sed, t�e res�onse set �n ���������� �����.��� �s tr���ered �n 
t�e �n�erter.

��t � �roto�o� error
��t � �������� st��� o�
��t � �������� st��� not �onf���red

��t �� �t�ernet �ontro��er f���t
��t �� ��� st��� f���t

����������
�����.���

�������� error� �rror �
��������� error� �rror ��
• �e�d on�y

��e ��r�meter ��rrent�y �ont��ns t�e error dete�ted on t�e net�or�.
• ��e error ����es m�y o���r �n �om��n�t�on ��t� t�e error ����es from

��r�meter ���������� �����.���.

� �o error
� �eser�ed
� �n�t �� �n�no�n
� ���. �n�ts e��eeded
� �n����d s��e
� �n�t ty�e �n�no�n
� ��nt�me ���� error
� �n����d �r��ment
� �er���e �end�n�
� �t��� not re�dy

�� �omm�nd �n�no�n
�� �n����d �ddress des�r��tor

����������
�����.���

�������� error� �rror �
��������� error� �rror��
• �e�d on�y

��e ��r�meter ��rrent�y �ont��ns t�e error dete�ted on t�e net�or�.
• ��e error ����es m�y o���r �n �om��n�t�on ��t� t�e error ����es from

��r�meter ���������� �����.���.

��t � �� �ddress error ��e �� �ddress �s �n����d. ����d �� �ddresses �re def�ned ���ord�n� to ���
����.

��t � �t�t�on n�me �ro��em ��e st�t�on n�me m�st �e �ss��ned ���ord�n� to t�e �������� 
s�e��f���t�on.

��t � ��t����� �eft�
��t �� �t��� �oot error
��t �� �t��� on��ne error
��t �� �t��� st�te error
��t �� �t��� re��s�on error
��t �� �n�t������t�on �ro��em
��t �� �t��� �n�t error ��e st��� ��nnot �e �n�t��ted ��t� t�e �ser s�e��f���t�ons. � re�son 

m���t �e, e. �., � st�t�on n�me t��t does not �orres�ond to t�e 
�������� s�e��f���t�on.
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7��� ���������g
��� p�r�m�t�rs �or s��ttin� n�t�or� monitorin� ��n�tion �r� ��s�ri��� ���o�.

��������� ����������������g�������������������g] ����
����������
�����.��)

�������� monitorin�� ��t���o� ���ps��
��������� monit.� �� ���ps��)

• �or ��rt��r possi��� s�ttin�s� s�� p�r�m�t�r 
���������� �����.��). 

�����tion o� t�� r�spons� to � p�rm�n�nt int�rr�ption o� t�� 
�omm�ni��tion to t�� �� �ontro���r.
�sso�i�t�� �rror �o���
• ����� � ������ � ��t�or�� ��t���o� tim�o�t

� �������
����������
�����.��)

�������� monitorin�� ��t� �����n�� ��it��
��������� monit.� ��t� ����.��it��)
• �or ��rt��r possi��� s�ttin�s� s�� p�r�m�t�r 

���������� �����.��). 
� �����������

����������
�����.��)

�������� monitorin�� �n���i� �on�i��r�ti 
��������� monit.� �n���i� �on�i�)

• �or ��rt��r possi��� s�ttin�s� s�� p�r�m�t�r 
���������� �����.��). 

�����tion o� t�� r�spons� tri���r�� �y t�� r���ption o� in���i� 
�on�i��r�tion ��t�.
�sso�i�t�� �rror �o���
• ����� � ������ � ��t�or�� ��� m�ppin� �rror

� �������
����������
�����.��)

�������� monitorin�� �niti��is�tion �rror 
��������� monit.� �nit. �rror)

• �or ��rt��r possi��� s�ttin�s� s�� p�r�m�t�r 
���������� �����.��).

�����tion o� t�� r�spons� tri���r�� �y t�� o���rr�n�� o� �n �rror ��rin� 
t�� initi��is�tion o� t�� n�t�or� �ompon�nt.
�sso�i�t�� �rror �o���
• ����� � ������ � ��t�or�� initi��is�tion �rror

� �������
����������
�����.��)

�������� monitorin�� �n���i� pro��ss ��t�
��������� monit.� �n���. pro�.��t�)

• �or ��rt��r possi��� s�ttin�s� s�� p�r�m�t�r 
���������� �����.��). 

�����tion o� t�� r�spons� tri���r�� �y t�� r���ption o� in���i� pro��ss 
��t�.
�ro��ss ��t� m�r��� �s in���i� ����� is �����) �r� r���i��� �y t�� �� 
�ontro���r. �ypi����y in ��s� o�
• � ��� in ���� st�t��
• ���rms�
• ��y��i� ��m�n� ��t�.

�sso�i�t�� �rror �o���
• ����� � ������ � ��t�or�� in���i� �y��i� pro��ss ��t�

� �������
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7.7 ���� �����n�
��� pro��ss ��t� �r� �s�� to �ontro� t�� in��rt�r.

��� pro��ss ��t� is tr�nsmitt�� �y��i����y ��t���n t�� ����ontro���r �n� t�� ������i��s 
p�rti�ip�tin� �t t�� ���������
• ��� ���i����� �� n�t�or� r��ist�rs ��s�ots�) s�r�� to m��im���y �����n�� �� pro��ss ��t�

�or�s ���t� typ�s ���it or ����it) or � pro��ss ��t� �o���� �or�s ���t� typ� ����it) �or
���� �ir��tion

• ��tp�t ��t� �ir��tion  �rom ����ontro���r to ������i��.
• �np�t ��t� �ir��tion  �rom ������i�� to ����ontro���r.

��t� m�ppin� is �s�� to ���in� ��i�� pro��ss ��t� �r� �����n��� �y��i����y ��t���n 
����ontro���r �n� ������i��.

�������
• �� t�� in��rt�r is �no�n in t�� �������� n�t�or� �s no�� �n� t�� ����ontro���r �onn��ts

to t�� ������i�� �or t�� �irs tim� t�� m�ppin� o����ts �r� ��tom�ti����y tr�ns��rr�� 
to t�� �� ���i��� i. �. to t�� in��rt�r.

• �nt�rn�� m�ppin� o� t�� pro��ss o�tp�t ��t� is s�t in ���������� ... ����������.
• �nt�rn�� m�ppin� o� t�� pro��ss inp�t ��t� is s�t in ���������� ... ����������.

��� s��s����nt ���n��s in t�� o����ts ������ �n� ������ ��n ���s� �������� 
���rms ���or�in� to t�� ���i�tion o� t�� ��tom�ti����y s�t �on�i��r�tions.
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RPDO mapping

��e ����gn�ent o� d���e�ent ��t� ��t� t�e ���e ��n�t�on �� not �e�������le�

�o� t�e ��o�e�� d�t� ��o� t�e ���te� to t�e �n�e�te�� t�e �ollo��ng d�t� �����ng �� ��e�et 
�n t�e de���e de�����t�on ��le:
�. �et�o�d��� d�t� �o�d ������:��� ���������
�. �et�o�� �et�o�nt ��e��en�� ������ ������:��� ���������
�. �� ��t �ele�t��le o�t��t d�t�� ����ed to �e���d �et�o�nt�: ��o�e�� �ont�olle� �et�o�nt

������:��� ���������

Function assignment of the NetWordIN1 data word
Bit Default setting For details and configuration see
� �ot ��t��e ��e�e��e� ������:��� ���������
� �ot ��t��e ��e�e��e� ������:��� ���������
� ��t���te ����� �to� ������:��� ���������
� �ot ��t��e ��e�e��e� ������:��� ���������
� ��n �o����d ���� ������:��� ���������
� ��t���te ��e�et ���t �� ������:��� ���������
� ��t���te ��e�et ���t �� ������:��� ���������
� �e�et e��o� ������:��� ���������
� �ot ��t��e ��e�e��e� ������:��� ���������
� ��t���te �� �����ng ������:��� ���������

�� �ot ��t��e ��e�e��e� ������:��� ���������
�� �ot ��t��e ��e�e��e� ������:��� ���������
�� �e�e��e �ot�t�on�l d��e�t�on ������:��� ���������
�� �ot ��t��e ��e�e��e� ������:��� ���������
�� �ot ��t��e ��e�e��e� ������:��� ���������
�� �ot ��t��e ��e�e��e� ������:��� ���������

��e�����ng t�e ��e��en�� �et�o�nt
• ��e ��e������t�on �� ��de �n��gned ��nde�endent o� t�e d��e�t�on o� �ot�t�on �� �ntege� �n

t�e �e�ol�t�on ����� ����
• ��e d��e�t�on o� �ot�t�on �� de��ned �n t�e de���lt �ett�ng ��� ��t �� o� t�e �et�o�d��� d�t�

�o�d�
• �����le: ���� � ����� ��
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TPDO mapping

The assignment of different bits with the same function is not permissible.

For the process data from the inverter to the master, the following data mapping is preset 
in the device description file.
1. NetWordOUT1 data word 0x400A:001 (P591.01)
2. Frequency (0.01) 0x400C:006 (P593.06)
3. Motor current 0x2D88 (P104.00)

Status assignment of the NetWordOUT1 data word
Bit Default setting For details and configuration see
0 Ready for operation 0x2634:010 (P420.10)
1 Not connected 0x2634:011 (P420.11)
2 Operation enabled 0x2634:012 (P420.12)
3 Error active 0x2634:013 (P420.13)
4 Not connected 0x2634:014 (P420.14)
5 Quick stop active 0x2634:015 (P420.15)
6 Running 0x2634:016 (P420.16)
7 Device warning active 0x2634:017 (P420.17)
8 Not connected 0x2634:018 (P420.18)
9 Not connected 0x2634:019 (P420.19)

10 Setpoint speed reached 0x2634:020 (P420.20)
11 Current limit reached 0x2634:021 (P420.21)
12 Actual speed = 0 0x2634:022 (P420.22)
13 Rotational direction reversed 0x2634:023 (P420.23)
14 Release holding brake 0x2634:024 (P420.24)
15 Safe torque o�ff (STO) active 0x2634:025 (P420.25)

Output of the actual frequency value
• The output is made unsigned (independent of the direction of rotation) as integer in the

resolution [0.01 Hz].
• An active reversal is displayed via bit 13 of the NetWordOUT1 data word.
• Example: 4560 ≡ 45.60 Hz
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Example for changing a pre-assigned mapping
The assignment of the third output word is to be changed. Due to the device description file 
this output word (designation "16 bit selectable OUT-data_1") has already been assigned with 
the keypad setpoint.

The keypad setpoint (0x2601:002 (P202.02)) is to be replaced by the acceleration ramp 
(0x2917 (P220.00)).

Proceeding
1. Mark the 3rd output word in the "Device view".
2. Select the "Module parameter" dialog in "Properties"

a) Display in "Index": 9729 (decimal form of the index 0x2601)
b) Display in "Subindex": 2

3. Replace keypad setpoint 0x2601:002 (P202.02) by acceleration ramp 0x2917 (P220.00)
a) Use the Parameter attribute list to check whether mapping is permitted for the current

parameter to be mapped and the data type is complied with.
b) Entry in "Index": 10519 (decimal form of the index 0x2917)
c) Entry in "Subindex": 0

The acceleration time must be defined later, e.g. at the FB LCB_ActuatorSpeed, 
input wFreeCtrl, with the factor 10 (10 s ≡ 100).
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7.8 ��������� ���� ���n����
Data communication with PROFINET is characterised by the simultaneous operation of cyclic 
and acyclic services in the network. As an optional extension, the parameter data transfer 
belongs to the acyclic services.

�������
• Only one parameter request is processed at a time (no pipelining).
• No spontaneous messages are transferred.
• There are only acyclic parameter requests.
• Profile-speci�c parameters can be independently of the states of the IO-Device.

An IO-Controller can always request parameters from the IO-Device if the IO-Device is in the
DATA_EXCHANGE state.

���n�������n ��������n  ��� ��y���� ���� ���n����

Write.res

Write.req
with data (parameter request)

with data (parameter response)

without data

without data

without data

without data

Read.req

Read.res (-)

Read.req

Read.res (+)Parameter response

Parameter request Parameter request

Parameter
processing

Parameter response

�� ��n������� �� ������

1. A "Write.req" is used to transmit the data set (DB47) to the IO-Device in the form of a
parameter request.

2. With "Write.res", the IO-Controller receives the confirmation for the receipt of the message.

3. The IO-Controller requests the response of the IO-Device with "Read-req".
4. The IO-Device responds with a "Read.res (-)" if processing has not been completed yet.
5. After parameter processing, the parameter request is completed by transmitting the

parameter response to the IO-Controller with "Read.res (+).

�������� ���������

Destr ScrAddr VLAN Type
0x0800 RPC NDR ���������� ����� ���� FCS

6 bytes 6 bytes 4 bytes 4 bytes 80 bytes 64 bytes 64 bytes 0 .... 240 bytes 4 bytes

In the ���� � ����� ����� field, the initiator specifies the access to the "DB47" data set. The 
data that is written on this index or read by it, contain a header and the parameter request or 
the parameter response. The read data or the data to be written are contained in the ���� field.
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Assignment of the user data depending on the data type
Depending on the data type used, the user data are assigned as follows:

Data type Length User data assignment
Byte 1 Byte 2 Byte 3 Byte 4 Byte ...

String x bytes Data (x bytes)

U8 1 byte Data 0x00

U16 2 bytes HIGH byte LOW byte
Data Data

U32 4 bytes HIGH word LOW word
HIGH byte LOW byte HIGH byte LOW byte

Data Data Data Data



I4
88

 G
B 

10
 2

4 
31

10
03

07

104

7.9 ����� �����

In the following, the steps required for controlling the inverter via PROFINET are described. 

���������������n ��������

On the control side, all commissioning steps are carried out with the engineering 
tool of an original equipment manufacturer (e.g. »Siemens TIA Portal«). 
Please note that in the standard setting of the used engineering tool, changes of 
network parameters carried out by Lovato VLBXSW software may be overwritten.

1. Go to the device configuration and open the "net view" to drag the inverter from the
catalog to the net view of the PROFINET.
Condition: The device description file has been installed before, see Basic settings.

2. Assign the inverter to the associated IO controller.
3. Mark the inverter and change to the "device view".
4. Set the IP address and the station name ("PROFINET device name") in "Properties"

For setting of the IP address and the station name, see Basic settings.

In order that the inverter can be identified via Ethernet when the IO controller 
is switched off, it is necessary that the IP address is saved in the inverter with 
mains failure protection via the separate entry with the VLBXSW software.

Use the 0x2022:003 (P700.03) parameter for saving the settings.

5. Activate network control: 0x2631:037 (P400.37) = "TRUE [1]"
6. Set network as standard setpoint source: 0x2860:001 (P201.01) = "Network [5]"
7. Below the module name and the name of the device description file, the device view

shows the pre-assignment of three output and input process data objects (TPDO / RPDO)
each:

• In the device view further process data words can be added or preassigned PDOs can
be changed. Please make sure that all addresses of the input and output data words
follow each other without any gaps.

• Please observe the description for data mapping, see Data mapping and the subsequent
"example for changing a pre-assigned mapping".

8. Save configuration in the engineering tool.
9. Load project into the IO controller.
10.Get the IO controller to "RUN", e.g. by setting bit 4 in the control word NetWordIN1

0x400E:005 (P505.05).
• The startup causes the current configuration to be transferred to the inverter.
• If required, save mapping and all other parameters in the inverter with mains failure

protection.
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Restart or stop communication
The following parameter can be used to restart or stop communication. Optionally it is 
also possible to reset all communication parameters to the default status.

A restart of communication is required after changes of the interface configuration (e. g. 
station address and baud rate) in order that the changed settings become effective. For 
restarting communication there are two options:
1. Switch inverter o�ff and on again.
2. Set the selection = "Restart with current values [1]" in 0x2380 (P508.00).

Parameter Name / value range / [default setting� Info
0x2022:003
(P700.03)

Device commands: Save user data
(Device commands: Save user data)
• For further possible setting, see parameter

0x2022:001 (P700.01). 

1 = save current parameter settings in the main memory of the memory 
module with mains failure protection
• It may take some seconds to execute the task. When the task has

been executed successfully, the value 0 is shown.
• Do not switch o�ff the supply voltage during the saving process and do

not unplug the memory module from the inverter!
• When the inverter is switched on, all parameters are automatically

loaded from the main memory of the memory module to the RAM
memory of the inverter.

0 Off / ready

0x2381:004
(P510.04)

PROFINET settings: Station name 
(PROFINET sett.: Station name)

Set station name
• The change of this parameter becomes only effective after a restart.

0x2382:001
(P511.01)

Active PROFINET settings: IP address 
(PROFINET diag.: IP address)
• Read only

Display of the active IP address.

0x2382:004
(P511.04)

Active PROFINET settings: Station name 
(PROFINET diag.: Station name)
• Read only

Display of the active station name.

0x2388
(P516.00)

PROFINET status
(PROFINET status)
• Read only

Bit coded display of the current Bus status.

Bit 0 Initialize After initialisation the network component waits for a communication 
partner and the system power-up.

Bit 1 Online
Bit 2 Connected
Bit 3 IP address error The IP address is invalid. Valid IP addresses are defined according to RFC

3330.
Bit 4 Hardware fault
Bit 6 Watchdog elapsed PROFINET communication is continuously interrupted in the

"Data_Exchange" state, e.g. by cable break or failure of the IO Controller.
• PROFINET communication changes to the "No_Data_Exchange" state.
When the watchdog monitoring time specified by the IO Controller 
has elapsed, the response set in 0x2859:001 (P515.01) is triggered in 
the inverter.

Bit 7 Protocol error
Bit 8 PROFINET stack ok
Bit 9 PROFINET stack not configure

Bit 10 Ethernet controller fault
Bit 11 UDP stack fault
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Parameter Name / value range / [default setting� Info
0x2631:002
(P400.02)

Function list: Run 
(Function list: Run)
• Setting can only be changed if the inverter is inhibi-

ted.
• For further possible settings, see parameter

0x2631:001 (P400.01). 

Assignment of a trigger to the "Run" function

Function 1: Start / stop motor (default setting)
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
Trigger = TRUE: Let motor rotate forward (CW).
Trigger = FALSE: Stop motor.

Notes to function 1:
• If "Enable inverter" 0x2631:001 (P400.01) = "Constant TRUE [1]", only

a digital input is permissible as trigger for this function in order that 
the motor can be stopped again any time.
Exception If the "Safe torque o� (STO)" safety functio is available, both 
function "Enable inverter" and "Run" can be set to "Constant TRUE 
[1]". The inverter is then controlled via the STO signal unless no other 
start commands (start-forward/start-backward) have been 
connected to triggers.

• The stop method can be selected in 0x2838:003 (P203.03).
• The function also serves to realise an automatic start after switch-on.

Function 2: Start enable/stop motor
Function 2 is active if further start commands have been connected 
to triggers, keypad control is active or network control is active
Trigger = TRUE: Start commands of the active control source are 
enabled.
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).

11 Digital input 1

0x2631:037
(P400.37)

Function list: Activate network control 
(Function list: Network control)
• For further possible settings, see parameter

0x2631:001 (P400.01). 

Assignment of a trigger for the "Activate network control" function. 
Trigger = TRUE: Activate network control.
Trigger = FALSE: No action / deactivate network control again.

0 Not connected
114 Network control active   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.
4AC Drive Profile 

0x2859:001
(P515.01)

PROFINET monitoring: Watchdog elapsed
(PROFINET monit.: WD elapsed)

• For further possible settings, see parameter
0x2D45:001 (P310.01). 

Selection of the response to a permanent interruption of the 
communication to the IO controller.
Associated error code:
• 33168 | 0x8190 - Network: watchdog timeout

2 Trouble
0x2860:001
(P201.01)

Frequency control: Default setpoint source
(Stnd. setpoints: Freq. setp. src.)

Selection of the standard setpoint source for operating mode 
"MS: 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/function is active.

1 Keypad The setpoint is specified locally by the keypad.
• Default setting: 0x2601:001 (P202.01)
• Use the  and  navigatio keys to change the keypad setpoint 

(also during running operation).
2 Analog input 1 The setpoint is defined as analog signal via the analog input 1. 
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Parameter Name / value range / [default setting� Info
� �n���� �n��� � ��e �e����n� �� de��ned �� �n���� ���n�� ��� ��e �n���� �n��� �. 

� ��� �n���   ��r�� �er���n �.�� ��e d������ �n���� ��� �nd ��� ��n �e ��n����red �� ��� �n��� �� ��e �n 
��� en��der �� �e����n� en��der �r de��ne ��e �e����n� �� � re�eren�e 
�re��en�� �"����e �r��n"�.

� �e���r� ��e �e����n� �� de��ned �� �r��e�� d��� ���e�� ��� ��e ne���r�. 

�� �re��en�� �re�e� � ��r ��e �e����n� �e�e����n, �re�e� ����e� ��n �e ��r��e�er��ed �nd 
�e�e��ed.�� �re��en�� �re�e� �

�� �re��en�� �re�e� �
�� �re��en�� �re�e� �
�� �re��en�� �re�e� �
�� �re��en�� �re�e� �
�� �re��en�� �re�e� �
�� �re��en�� �re�e� �
�� �re��en�� �re�e� �
�� �re��en�� �re�e� ��
�� �re��en�� �re�e� ��
�� �re��en�� �re�e� ��
�� �re��en�� �re�e� ��
�� �re��en�� �re�e� ��
�� �re��en�� �re�e� ��
�� �e��en� �re�e� �   ��r�� �er���n �.�� ��r ��e �e����n� �e�e����n, ��e �e��en� �re�e�� ��r��e�er��ed ��r 

��e "�e��en�er" ��n����n ��n �e �e�e��ed �� �e��.�� �e��en� �re�e� �   ��r�� �er���n �.��

�� �e��en� �re�e� �   ��r�� �er���n �.��

�� �e��en� �re�e� �   ��r�� �er���n �.��

�� �e��en� �re�e� �   ��r�� �er���n �.��

�� �e��en� �re�e� �   ��r�� �er���n �.��

�� �e��en� �re�e� �   ��r�� �er���n �.��

�� �e��en� �re�e� �   ��r�� �er���n �.��

�� ����r ���en����e�er ��e �e����n� �� �ener��ed �� ��e "����r ���en����e�er" ��n����n. ���� 
��n����n ��n �e ��ed �� �n ���ern����e �e����n� ��n�r�� ����� �� 
��n�r���ed ��� ��� ���n���� "��� �e����n� ��" �nd "��� �e����n� 
d��n".

��� �n�ern�� ����e   ��r�� �er���n �.�� �n�ern�� ����e� �� ��e ��n������rer.
��� �n�ern�� ����e   ��r�� �er���n �.��

��� �n�ern�� ����e   ��r�� �er���n �.��

��� �n�ern�� ����e   ��r�� �er���n �.��

��� �n�ern�� ����e   ��r�� �er���n �.��

��� �n�ern�� ����e   ��r�� �er���n �.��

������
�����.���

����r ��rren�
�����r ��rren��
• �e�d �n��� �.� �

������� �re�en� ��rren� r.�.�. ����e.
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Parameter Name / value range / [default setting� Info
0x4008:001
(P590.01)

Process input words: NetWordIN1
(NetWordINx: NetWordIN1)
0x0000 ... [0x0000] ... 0xFFFF

Mappable data word for flexible control of the inverter via network.

Bit 0 Mapping bit 0 Assignment of the function  0x400E:001 (P505.01)
Bit 1 Mapping bit 1 Assignment of the function  0x400E:002 (P505.02)
Bit 2 Mapping bit 2 Assignment of the function  0x400E:003 (P505.03)
Bit 3 Mapping bit 3 Assignment of the function  0x400E:004 (P505.04)
Bit 4 Mapping bit 4 Assignment of the function  0x400E:005 (P505.05)
Bit 5 Mapping bit 5 Assignment of the function  0x400E:006 (P505.06)
Bit 6 Mapping bit 6 Assignment of the function  0x400E:007 (P505.07)
Bit 7 Mapping bit 7 Assignment of the function  0x400E:008 (P505.08)
Bit 8 Mapping bit 8 Assignment of the function  0x400E:009 (P505.09)
Bit 9 Mapping bit 9 Assignment of the function  0x400E:010 (P505.10)

Bit 10 Mapping bit 10 Assignment of the function  0x400E:011 (P505.11)
Bit 11 Mapping bit 11 Assignment of the function  0x400E:012 (P505.12)
Bit 12 Mapping bit 12 Assignment of the function 0x400E:013 (P505.13)

Alternatively, this mapping bit can be used for controlling the digital 
outputs.

Assignment of the digital outputs:
• Relay: 0x2634:001 (P420.01) / selection [30]
• Digital output 1: 0x2634:002 (P420.02) / selection [30]

Note!
Do not assign the mapping bit to a function and a digital output at the 
same time. A double assignment can cause an unpredictable drive 
behaviour!

Bit 13 Mapping bit 13 Assignment of the function 0x400E:014 (P505.14)
Alternatively, this mapping bit can be used for controlling the digital 
outputs.

Assignment of the digital outputs:
• Relay: 0x2634:001 (P420.01) / selection [31]
• Digital output 1: 0x2634:002 (P420.02) / selection [31]

Note!
Do not assign the mapping bit to a function and a digital output at the 
same time. A double assignment can cause an unpredictable drive 
behaviour!

Bit 14 Mapping bit 14 Assignment of the function 0x400E:015 (P505.15)
Alternatively, this mapping bit can be used for controlling the digital 
outputs.

Assignment of the digital outputs:
• Relay: 0x2634:001 (P420.01) / selection [32]
• Digital output 1: 0x2634:002 (P420.02) / selection [32]

Note!
Do not assign the mapping bit to a function and a digital output at the 
same time. A double assignment can cause an unpredictable drive 
behaviour!

Bit 15 Mapping bit 15 Assignment of the function 0x400E:016 (P505.16)
Alternatively, this mapping bit can be used for controlling the digital 
outputs.

Assignment of the digital outputs:
• Relay: 0x2634:001 (P420.01) / selection [33]
• Digital output 1: 0x2634:002 (P420.02) / selection [33]

Note!
Do not assign the mapping bit to a function and a digital output at the 
same time. A double assignment can cause an unpredictable drive 
behaviour!
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Parameter Name / value range / [default setting� Info
����������
�����.��)

��oce�� o�t��t �o�d�� �et�o�d����
��et�o�d����� �et�o�d����)
• �e�d on��

�������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it � ����ing �it � �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it �� ����ing �it �� �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it �� ����ing �it �� �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it �� ����ing �it �� �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it �� ����ing �it �� �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it �� ����ing �it �� �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

�it �� ����ing �it �� �������e d�t� �o�d �o� t�e o�t��t o� �t�t�� �e���ge� o� t�e in�e�te�
�i� net�o��.
���ign�ent o� t�e �t�t�� �e���ge� ���������� �����.��)

����������
�����.��)

��oce�� in��t d�t�� �et�o�� �et�oint ��e��enc� ��.��)
���oce�� d�t� ��� �et.��e�. �.��)
�.�� ... �0.00� ... ���.�� ��

�������e �����ete� �o� ��eci��ing t�e ��e��enc� �et�oint in ��.�� ���
�i� net�o��.
• ��e ��eci�ic�tion i� ��de �it�o�t �ign �i��e��ecti�e o� t�e �ot�ting

di�ection).
• ��e �ot�ting di�ection i� ��eci�ied �i� t�e cont�o� �o�d.
• ������e� ��� � �.�� ��

����������
�����.��)

��oce�� o�t��t d�t�� ��e��enc� ��.��)
���oce�� d�t� ���� ��e��enc� �.��)
• �e�d on��� �.�� ��

�������e �����ete� �o� t�e o�t��t o� t�e �ct��� ��e��enc� ����e in
��.�� ��� �i� net�o��.
• ��e o�t��t i� e��ected �it�o�t �ign �i��e��ecti�e o� t�e �ot�ting 

di�ection).
• ��e �ot�ting di�ection i� ��eci�ied �i� t�e �t�t�� �o�d.
• ������e� ��� � �.�� ��
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8 EtherCAT

EtherCAT® (Ethernet for Controller and Automation Technology) is an Ethernet-based 
fieldbu system which fulfils the application profile for industrial realtime systems.
• EtherCAT® is a registered trademark and patented technology, licensed by Beckho�ff Automation

GmbH, Germany.
• Detailed information on EtherCAT can be found on the web page of EtherCAT Technology

Group (ETG): http://www.ethercat.or
• Information about the dimensioning of an EtherCAT network can be found in the configuration

document for the inverter. 

Precondition
• The logic unit of the inverter is provided with EtherCAT (type code VLBXL04).
• Download XML/ ESI file from www.LovatoElectric.com > VLB... (type the product code in the search bar)

> Software & upgrades > Firmware and drivers for VLBXSW software.

Properties and supported services

Properties / supported services
CoE (CANopen over EtherCAT) ü

FSoE (Fail Safety over EtherCAT) -
Operating modes • Free run

• Config
• Run

Access • Logical write (W)
• Logical read/write (RW)

Maximum process data length per direction (Rx/Tx) 32 bytes
FMMU (Fieldbus Memory Management Units) 3*
SM (Sync-Managers) 4
DC synchronisation -
Topology addressing ü

Second slave addressing Only via EEPROM
Explicit Device Identifica�tion Mode ü

ü Is supported.
- Is not supported.
* Available for data mapping.

Restart of the network communication
The network communication is restarted with 0x2360 (P508.00) = 1.

Parameter Name / value range / [default setting� Info
0x2360
(P508.00)

EtherCAT communication 
(EtherCAT comm.)

Restart communication
• When the device command has been executed successfully, the value

0 is shown.
0 No action/no error Only status feedback
1 Restart with current values Restart communication with the current values.

10 In process Only status feedback
11 Action cancelled
12 Fault
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8�2 ������ ��������������

��� �������� ������� ��� ����������� ��� ������� ��� ��������� ������ 

��� ������� ��� ���� �� �������� ��� ��� �������� ��������

��������� ���� � ����� ���g� � �������� ������g� ����
������ ������ ����

• ���� ����
������� ������ ������� ��������� ������� ������������� ��� ����
��� ����

������ ������������ ������ ����
• ���� ����

������� �� ��� ������������ ������ �����

������ ������������ �������� �������
• ���� ����

������� �� ��� ������������ �������� ��������

������ ������������ �������� �������
• ���� ����

������� �� ��� ������������ �������� ��������

���������� �������� ������� ������ ��
• ���� ����

������� �� ��� �������������� ��������������� �������

���������� �������� ������� ������� ��
• ���� ����

������� �� ��� ������� ���� �� ��� ���������

���������� �������� ������� �������� ������
• ���� ����

������� �� ��� ���� ��� ���������� �� ��� ���������

���������� �������� ������� ������ ������
• ���� ����

������� �� ��� ������ ������ �� ��� ���������

8�1 �y����� ������gy

����

�� ���

�

R

�����2��1
�� ��� ��

� ������
�� ����� ������
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8�3 �������� �����g�������

���������g ��� �������� �������
��e ���er��� de���es �re nor����y �ddressed ��� � �er��nen� ������ �ddress de��ned �y ��e 
��s�er. �� ��e s��r�, ���s �ddress �s �ss�gned ���o��������y �o e��� node �y ��e ��s�er, 
de�end�ng on ��e ��ys���� order �n ��e ne��or�. ��e �ddress �s no� s��ed �nd ge�s �os� ��en 
��e de���e �s s�����ed o��.

��������� ������ ��������������� ��� �����y ������� ������ �� ���������
��e "�������� �e���e �den��������on" �s re���red �� ��e de���e �s ��r� o� � "�o� �onne��" gro�� 
or ��e de���e �s o�er��ed �����n � �od���r �o���o �����ne ���������on. ���� s���e re�e��es 
�n unambiguous �den����er �or �e�ng �den����ed �y ��e ��s�er.

������g ����g����� �� ��� ����������
���� �den����er ��� ��e ��r��e�er ������:��� �����.��).

���� ... ���� �den����er ��� ��e ro��ry en�oder s�����es. 
�������� �e���ng �or ��e ����e ��
�� � ��) � �� � �) � ��

��� ��

��e ����e se� ��� ��e ro��ry en�oder s�����es �s �sed on�e ��en ��e ���ns �s s�����ed on or 
���er � ne��or� res��r� ���� ������ �����.��) � �. � ���nged ����e d�r�ng o�er���on ���� 
on�y �e�o�e ����d ���er ��e ne��or� ��s �een res��r�ed.

�s �n ���ern����e, � ��s�er ��n ��so �se s����on ����s �ddresses o� ��e s���es ���� �re 
�on��g�red �nd unambiguous �n ��e ne��or�. �or ���s ��r�ose, � s����on ����s �ddress ��s� �e 
s��ed �n ��e ������ o� ��e de���e �y se���ng ��e �orres�ond�ng reg�s�er.

��e ��r��e�ers �or �ddress�ng ��e de���e �re des�r��ed �e�o�.

��������� ���� � ����� ���g� � �������� ������g� ����
������:���
�����.��)

���er��� se���ngs: �e���e �den����er 
����er��� se��. �e���e �den�.)
� ... �0� ... �����

�e���ng o� ��e �den����er unambiguous �n ��e ne��or� ��������� �e���e 
�den��������on).
���s se���ng �s on�y ����d �or ro��ry en�oder s����� se���ng � �����).

������
�����.��)

���er��� s����� �os���on 
����er�. s�����)
• �e�d on�y

��s���y o� ��e ��rren� ro��ry en�oder s����� se���ngs.



I4
88

 G
B 

10
 2

4 
31

10
03

07

113

8�� ����s����s���s����s
�nfor��t�on on t�e net�or� st�t�s ��n �e o�t��ned �����ly ��� t�e ���� ���� �nd ���� ���� 
��� d�s�l�ys on t�e front of t�e �n�erter� �n �dd�t�on, t�e ���s �t t�e ���� so��ets �nd���te 
t�e �t�er��� �onne�t�on st�t�s�

��e �e�n�n� of t�e ���� ���� �nd ���� ���� ���s ��n �e o�t��ned fro� t�e follo��n� t�o
t��les�

���������������g����� ���������s����s �����s�������g
off� off� � �n�t ��e net�or� o�t�on �s not ��t��e �t t�e net�or� or �s �n t�e ��n�t� st�t�s�

�l�n��n�
�re���er�t�on�l ���ess to ��r��eters �nd o��e�ts �oss��le� �o �ro�ess d�t� e����n�e�

��fe���er�t�on�l ��e d�t� �s not ��t��e yet �n t�e st�nd�rd de���e�

on
��er�t�on�l ��e net�or� o�t�on �or�s �orre�tly�

fl���er
�ootstr�� ��r���re ��d�te of t�e net�or� o�t�on ��t��e

������������������� �����s�������g
off� �o f��lt

fl���er
�o��l error� ��e net�or� o�t�on ���n�es ��to��t���lly to t�e ���fe���er�t�on�l st�t�s�

on �red�
� ��yn� ��n��er ��t��do� ���eo�t� ��s o���rred�

�l�n��n�
��e �onf���r�t�on �s �n��l�d��n�orre�t�

��e ��� ����� �t t�e ���� so��ets s�o� t�e �onne�t�on st�t�s to t�e net�or�:

�����������g����� �����s�������g
off� �o �onne�t�on to t�e net�or��

fl���er
��t� �s e����n�ed ��� t�e net�or��

on
� ��ys���l �onne�t�on to t�e net�or� �s ����l��le�

8��� ���g��s���s
��e ��r��eters for d���nos�n� t�e net�or� �re des�r��ed �elo��

��������� ����������������g�������������s�����g] ����
������:���
���������

��t��e �t�er��� sett�n�s: �e���e �dent�f�er 
��t�er��� d����: �e���e �dent��
• �e�d only

��s�l�y of t�e �le�r de���e �ddress �n t�e net�or� ����� �s def�ned 
��� rot�ry en�oder s��t�� or o��e�t ������:��� ����������

������:���
���������

��t��e �t�er��� sett�n�s: �t�t�on �ddress 
��t�er��� d����: �t�t�on �ddress�
• �e�d only

��s�l�y of t�e ��t��e st�t�on �ddress�

������:���
���������

��t��e �t�er��� sett�n�s: �� len�t� 
��t�er��� d����: �� len�t��
• �e�d only

��s�l�y of t�e len�t� of t�e tr�ns��tted �y�l�� d�t� �n �ytes�

������:���
���������

��t��e �t�er��� sett�n�s: �� len�t� 
��t�er��� d����: �� len�t��
• �e�d only

��s�l�y of t�e len�t� of t�e re�e��ed �y�l�� d�t� �n �ytes�
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��������� ���� � ����� ���g� � �������� ������g� ����
������
�����.���

�t�er��� st�t�s
��t�er��� st�t�s�
• �e�� onl�

�is�l�� o� t�e ��rrent net�or� st�t�s.

� �niti�lis�tion �et�or� initi�lis�tion is ��ti�e.
• �o ������� tr�ns�ission.
• �e�i�e i�enti�i��tion is �ossi�le �� net�or� s��n.

� �re���er�tion�l ��e net�or� is ��ti�e.
• ��� tr�ns�ission ��o� �o���ni��tion �i� ��il�o�� is �ossi�le.
• �o ��� tr�ns�ission.

� �ootstr�� �ir���re ����te ��ti�e
• �or t�e �ir���re ����te, t�e �o� �roto�ol is �se�.
• �o ��� tr�ns�ission.

� ���e���er�tion�l ��� tr�ns�ission ��o� �o���ni��tion �i� ��il�o�� is �ossi�le. 
��� tr�ns�ission�
• ��e in��t ��t� in t�e �ro�ess i���e �re ����te�.
• ��e o�t��t ��t� �ro� t�e �ro�ess i���e �re not tr�ns�itte�

� ��er�tion�l �or��l o�er�tion
• ������� tr�ns�ission is �ossi�le.
• �et�or� s�n��ronis�tion is s���ess��l �i� �se��.

������
�����.���

�t�er��� error
��t�er��� error�
• �e�� onl�

�it �o�e� �is�l�� o� �t�er��� errors.

8�6 ���������g
��e ��r��eters �or se�ttin� net�or� �onitorin� ��n�tion �re �es�ri�e� �elo�.

��������� ���� � ����� ���g� � �������� ������g� ����
����������
�����.���

�t�er��� �onitorin�� ��t���o� el��se�
��t�er��� �onit.� �� el��se��

• �or ��rt�er �ossi�le settin�s, see ��r��eter
���������� �����.���. 

�ele�tin o� t�e res�onse to t�e �ontin�o�s interr��tion o� 
�o���ni��tion to t�e �t�er��� ��ster, e. �. �� ���le �re�� or ��il�re 
o� t�e �t�er��� ��ster.

�sso�i�te� error �o�e�
• ����� � ������ � �et�or�� ��t���o� ti�eo�t

2 �������
����������
�����.���

�t�er��� �onitorin�� �n��li� �on�i��r�tion 
��t�er��� �onit.� �n��li� �on�i�

• �or ��rt�er �ossi�le settin�  see ��r��eter
���������� �����.���. 

�ele�tion o� t�e res�onse tri��ere� �� t�e re�e�tion o� in��li� 
�on�i��r�tion ��t�.
�sso�i�te� error �o�e�
• ����� � ������ � �et�or�� ��� ����in� error

2 �������
����������
�����.���

�t�er��� �onitorin�� �niti�lis�tion error 
��t�er��� �onit.� �nit. error�

• �or ��rt�er �ossi�le settin�s, see ��r��eter
���������� �����.���. 

�ele�tion o� t�e res�onse tri��ere� �� t�e o���rren�e o� �n error ��rin� 
t�e initi�lis�tion o� t�e net�or� �o��onent.
�sso�i�te� error �o�e�
• ����� � ������ � �et�or�� initi�lis�tion error

2 �������
����������
�����.���

�t�er��� �onitorin�� �n��li� �ro�ess ��t�
��t�er��� �onit.� �n��l. �ro�.��t��

• �or ��rt�er �ossi�le settin�s, see ��r��eter
���������� �����.���. 

�ele�tion o� t�e res�onse tri��ere� �� t�e re�e�tion o� in��li� �ro�ess 
��t�.
�sso�i�te� error �o�e�
• ����� � ������ � �et�or�� in��li� ���li� �ro�ess ��t�

2 �������
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8�7 �������
�he p�r�meters for the implemented �ther��� o��e�ts �re des�ri�ed �elo�.

��������� ���� � ����� ���g� � �������� ������g� ����
������
�����.��)

�ther��� �omm�ni��tio
��ther��� �omm.)

�est�rt �omm�ni��tion.
• �hen the de�i�e �omm�nd h�s �een e�e��ted s���essf�lly, the ��l�e

� is sho�n.
0 �� ��������� ����� �nly st�t�s feed����
� �est�rt �ith ��rrent ��l�es �est�rt �omm�ni��tion �ith the ��rrent ��l�es.

�� �n pro�ess �nly st�t�s feed����
�� ��tion ��n�elled
�� ���lt

������:���
�����.��)

�ther��� settings: �e�i�e identifier 
��ther��� sett. �e�i�e ident.) 
� ... �0� ... �����

�etting of the identifier unambiguous in the net�or� ���pli�it �e�i�e 
�dentifi��tion).
�his setting is only ��lid for rot�ry en�oder s�it�h setting � �����).

������:���
�����.��)

��ti�e �ther��� settings: �e�i�e identifier 
��ther��� di�g.: �e�i�e ident.)
• �e�d only

�ispl�y of the �le�r de�i�e �ddress in the net�or� �hi�h is defined �i� 
rot�ry en�oder s�it�h or o��e�t ������:��� �����.��).

������:���
�����.��)

��ti�e �ther��� settings: �t�tion �ddress 
��ther��� di�g.: �t�tion �ddress)
• �e�d only

�ispl�y of the ��ti�e st�tion �ddress.

������:���
�����.��)

��ti�e �ther��� settings: �� length 
��ther��� di�g.: �� length)
• �e�d only

�ispl�y of the length of the tr�nsmitted �y�li� d�t� in �ytes.

������:���
�����.��)

��ti�e �ther��� settings: �� length 
��ther��� di�g.: �� length)
• �e�d only

�ispl�y of the length of the re�ei�ed �y�li� d�t� in �ytes.

������
�����.��)

�ther��� s�it�h position 
��ther�. s�it�h)
• �e�d only

�ispl�y of the ��rrent rot�ry en�oder s�it�h setting

������
�����.��)

�ther��� st�t�s
��ther��� st�t�s)
• �e�d only

�ispl�y of the ��rrent net�or� st�t�s.

� �niti�lis�tion �et�or� initi�lis�tion is ��ti�e
• �o ������� tr�nsmission.
• �e�i�e identifi���tion is possi�le �y net�or� s��n.

� �re��per�tion�l �he net�or� is ��ti�e.
• ��� tr�nsmission ��o� �omm�ni��tion �i� m�il�o�) is possi�le.
• �o ��� tr�nsmission.

� �ootstr�p �irm��re �pd�te ��ti�e.
• �or the firm��re �pd�te, the �o� proto�ol is �sed.
• �o ��� tr�nsmission.

� ��fe��per�tion�l ��� tr�nsmission ��o� �omm�ni��tion �i� m�il�o�) is possi�le. 
��� tr�nsmission:
• �he inp�t d�t� in the pro�ess im�ge �re �pd�ted.
• �he o�tp�t d�t� from the pro�ess im�ge �re not tr�nsmitted

� �per�tion�l �orm�l oper�tion.
• ������� tr�nsmission is possi�le.
• �et�or� syn�hronis�tion is s���essf�l �if �sed).

������
�����.��)

�ther��� error
��ther��� error)
• �e�d only

�it �oded displ�y of �ther��� errors.
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8�8 ������� ���� ��������
• �ro�ess d�t� �re �y�li��lly tr�nsferred �et�een the �ther��� m�ster �nd the sl��es

�perm�nent e��h�nge of ��rrent inp�t �nd o�tp�t d�t�).
• �he tr�nsfer of pro�ess d�t� is time��riti��l.
• �he pro�ess d�t� ser�e to �ontrol the �ther��� sl��es.
• �he pro�ess d�t� ��n �e dire�tly ���essed �y the m�ster. �he d�t� in the ���, for inst�n�e,

�re dire�tly stored in the ��� �re�.
• �he �ontents of the pro�ess d�t� �re defined �i� ��� ��t� m�pping �definition of the �ther���

o��e�ts th�t �re to �e tr�nsmitted �y�li��lly).
• �ro�ess d�t� �re not s��ed in the de�i�e.
• �ro�ess d�t� �re, e. g. setpoints, ��t��l ��l�es, �ontrol �nd st�t�s �ords.

�����g�����
• �he ���il��le o��e�ts ��n �e m�pped in the �i� ��� oper�ting mode ��i�: �elo�ity mode�

������� �����.��) � �) �nd �s dyn�mi� �free) �onfig�r�tion. �he �ontents ��n �e sele�ted 
from �ll m�pp��le o��e�ts.
• ��pping o��e�ts for the �i� ��� oper�ting mode ��i�: �elo�ity mode�: ������:���

�nd ������:��� �����s), ������:��� ... ������:��� �����s)
• ��pping o��e�ts for � dyn�mi� �free) �ssignment: ������:��� ... ������:��� �����s),

������:��� ... ������:��� �����s)
• �he freely �onfig�r��le m�pping o��e�ts �ont�in �n � �it d�mmy entry �����������). �his

ens�res th�t e��h o��e�t is tr�nsferred �y�li��lly �ith �� �its.
• ��pping is e�e��ted in the m�ster �onfig�r�tion �nd ��tom�ti��lly tr�nsferred to the

sl��e.
• �he d�t� form�t is ���������� ����� � inde�, �� � s��inde�, �� � length).

�������� ������g �� ��� ����� �� ��� ��� 402 ��������g ���� ����� �������y �����
������ àà �����
������:��� ���� m�pping entry � ��i�: �elo�ity mode) �i�: �ontrol�ord �������)
������:��� ���� m�pping entry � ��i�: �elo�ity mode) �i� ��� p�r�meter ���rget �elo�ity� ������� �����.��))
������:��� ���� m�pping �ntry � �freely �onfig�r��le �ot �ssigned.

�������� ������g �� ��� ����� �� ��� ��� 402 ��������g ���� ����� �������y �����
����� àà ������
������:��� ���� m�pping entry � ��i�: �elo�ity mode) �i�: �t�t�s�ord ������� �����.��))
������:��� ���� m�pping entry � ��i�: �elo�ity mode) �i� ��� p�r�meter ��elo�ity ��t��l ��l�e� ������� �����.��))
������:��� ���� m�pping entry � ��i�: �elo�ity mode) �rror �ode ������� �����.��))
������:��� ���� m�pping entry � �freely �onfig�r��le �igit�l inp�ts

������ ������g�
• �he syn� m�n�gers �re �onfig�red for the �y�li� d�t� tr�nsfer �n the m�il�o� �omm�ni��tion

 �displ�y in ������:��� ... ������:���).
• �or the �omm�ni��tion, the ��� d�t� m�pping m�st �e �onfig�red �i�

������:��� ... ������:��� �for ����s) �nd ������:��� ... ������:��� �for ����s).
• �he ��si� settings for the syn� m�n�gers �re m�de �i� ������:��� ... ������:��� �nd

������:��� ... ������:���.

�n the follo�ing, the �ther��� o��e�ts �re des�ri�ed ���pping����e�t��nde�), th�t ��n �e
�ssigned to pro�ess d�t�.

�he o��e�ts ��n only �e ���essed �i� the �ther��� net�or�.

��������� ���� � ����� ���g� � �������� ������g� ����
������:��� ����� m�pping p�r�meter: �ppli��tion o��e�t �

• �e�d only
�redefined m�pping entry of �i�: �ontrol�ord �������) for the �i� ��� 
oper�ting mode ��i�: �elo�ity mode� �����������).

������:��� ����� m�pping p�r�meter: �ppli��tion o��e�t �
• �e�d only

�redefined m�pping entry of ��i�: ��rget �elo�ity� for the ��elo�ity 
�ode� �����������).
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��������� ����������������g�������������������g] ����
0x1605:001 RPDO6 mapping parameter: Application object 1

• Read only
Mapping entry for the selection of an object to be received.

0x1605:002 RPDO6 mapping parameter: Application object 2
• Read only

0x1605:003 RPDO6 mapping parameter: Application object 3
• Read only

0x1605:004 RPDO6 mapping parameter: Application object 4
• Read only

0x1605:005 RPDO6 mapping parameter: Application object 5
• Read only

0x1605:006 RPDO6 mapping parameter: Application object 6
• Read only

0x1605:007 RPDO6 mapping parameter: Application object 7
• Read only

0x1605:008 RPDO6 mapping parameter: Application object 8
• Read only

0x1605:009 RPDO6 mapping parameter: Application object 9
• Read only

0x1605:010 RPDO6 mapping parameter: Application object 10
• Read only

0x1605:011 RPDO6 mapping parameter: Application object 11
• Read only

0x1605:012 RPDO6 mapping parameter: Application object 12
• Read only

0x1605:013 RPDO6 mapping parameter: Application object 13
• Read only

0x1605:014 RPDO6 mapping parameter: Application object 14
• Read only

0x1605:015 RPDO6 mapping parameter: Application object 15
• Read only

0x1605:016 RPDO6 mapping parameter: Application object 16
• Read only

0x1A03:001 TPDO4 mapping parameter: Application object 1
• Read only

Predefined mapping entry of CiA: Statusword (0x6041 (P780.00)) for the 
CiA 402 operating mode "CiA: Velocity mode" (0x60410010).

0x1A03:002 TPDO4 mapping parameter: Application object 2
• Read only

Predefined mapping entry of "CiA: Velocity actual value" for the 
"Velocity Mode" (0x60440010).

0x1A03:003 TPDO4 mapping parameter: Application object 3
• Read only

Predefined mapping entry of "CiA: Error code" for the "Velocity 
Mode" (0x603F0010).



I4
88

 G
B 

10
 2

4 
31

10
03

07

118

��������� ����������������g�������������������g] ����
0x1A05:001 TPDO6 mapping parameter: Application object 1

• Read only
Mapping entry for the selection of an object to be sent.

0x1A05:002 TPDO6 mapping parameter: Application object 2
• Read only

0x1A05:003 TPDO6 mapping parameter: Application object 3
• Read only

0x1A05:004 TPDO6 mapping parameter: Application object 4
• Read only

0x1A05:005 TPDO6 mapping parameter: Application object 5
• Read only

0x1A05:006 TPDO6 mapping parameter: Application object 6
• Read only

0x1A05:007 TPDO6 mapping parameter: Application object 7
• Read only

0x1A05:008 TPDO6 mapping parameter: Application object 8
• Read only

0x1A05:009 TPDO6 mapping parameter: Application object 9
• Read only

0x1A05:010 TPDO6 mapping parameter: Application object 10
• Read only

0x1A05:011 TPDO6 mapping parameter: Application object 11
• Read only

0x1A05:012 TPDO6 mapping parameter: Application object 12
• Read only

0x1A05:013 TPDO6 mapping parameter: Application object 13
• Read only

0x1A05:014 TPDO6 mapping parameter: Application object 14
• Read only

0x1A05:015 TPDO6 mapping parameter: Application object 15
• Read only

0x1A05:016 TPDO6 mapping parameter: Application object 16
• Read only

0x1C00:001 Sync Manager communication type: 
SM1 communication type
• Read only

The communication type SM1 is used for the mailbox input (MbxIn).

0 Reserved
1 Receive mailbox
2 Transmit mailbox
3 Transmit process data
4 Receive process data

0x1C00:002 Sync Manager communication type: 
SM2 communication type
• Read only

The communication type SM2 is used for the mailbox output (MbxOut).
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��������� ����������������g�������������������g] ����
0x1C00:003 Sync Manager communication type: 

SM3 communication type
• Read only

The communication type SM3 is used for the input process data 
(RPDOs).

0x1C00:004 Sync Manager communication type: 
SM4 communication type
• Read only

The communication type SM4 is used for the output process data 
(TPDOs).

0x1C12:000 Number of assigned PDOs
• Read only

Number of selected RPDOs.
These values are written by the master according to the selected 
settin in the master.

0x1C12:001 PDO mapping object index of 1. assigned RPDO
• Read only

Indication of the 1st mapping object index.

0x1C12:002 PDO mapping object index of 2. assigned RPDO
• Read only

Indication of the 2nd mapping object index.

0x1C13:000 Number of assigned PDOs
• Read only

Number of selected TPDOs.
These values are written by the master according to the selected 
settin in the master.

0x1C13:001 PDO mapping object index of 1. assigned TPDO
• Read only

Display of the 1st mapping object index.

0x1C13:002 PDO mapping object index of 2. assigned TPDO
• Read only

Display of the 2nd mapping object index.

0x1C32:001 Sync Manager 2: Synchronization type Setting of the synchronisation method for the mailbox communication.

� �������� The slave application runs independently of the EtherCAT cycle time.
0x1C32:002 Sync Manager 2: Cycle time

• Read only: x ns
Display of the cycle time for the mailbox communication.

0x1C32:003 Sync Manager 2: Shi�ft time
• Read only: x ns

Display of the time shift� for the mailbox communication.

0x1C32:004 Sync Manager 2: Synchronization types supported
• Read only

Display of the available synchronisation method for the mailbox 
communication.
• Bit 0 (free run)

0x1C32:005 Sync Manager 2: Minimum cycle time
• Read only: x ns

Display of the minimum cycle time for the mailbox communication.

0x1C33:001 Sync Manager 3: Synchronization type 
0 ... [�] ... 65535

Setting of the synchronisation method for the input process data 
(RPDO).

0x1C33:002 Sync Manager 3: Cycle time
• Read only: x ns

Display of the cycle time for the input process data (RPDO).

0x1C33:003 Sync Manager 3: Shi�ft time
• Read only: x ns

Display of the time shift� for the input process data (RPDO).

0x1C33:004 Sync Manager 3: Synchronization types supported
• Read only

Display of the available synchronisation method for the input process 
data (RPDO).
• Bit 0 (free run)

0x1C33:005 Sync Manager 3: Minimum cycle time
• Read only: x ns

Display of the minimum cycle time for the input process data (RPDO).
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8�9 ��������� ���� ��������
• �o� �on��g���ng �n� ���gno��ng t�� �t������ �������, t�� ������t��� ��� �������� �y

���n� o� ��y�l�� �o���n���t�on
• ������t�� ��t� ��� t��n������� �� ���� �������� ��t� �����t��.
• ��� ��� �������� �n��l� t�� ���t�ng �n� �����ng ������ to ������t���, �t������ o����t�

�n� ��� ��� o����t�.
• �����t�
• ������ ��o��l� ��� ���

• ��� t��n���� o� ������t�� ��t� �� ����lly not t�������t���l.
• ������t�� ��t� ���, �o� �n�t�n��, o����t�ng ������t���, �oto� ��t� �n� ���gno�t�� �n�o���t�on.

��� ������ ������
�� �n ��� ������t �� ���l��t�� n�g�t���ly, � �o�����on��ng ���o� �o�� �� o�t��t�

����� �����������
���������� �o ���lt.
���������� ��� �t�t� o� t�� toggl� ��t ��� not ���ng��.
���������� ��� ��oto�ol t����o�t
���������� �n��l�� o� �n�no�n ���������t�on �y��ol �o� t�� �l��nt������� �o���n�.
���������� ��� ����� �n t�� ���n ���o�y �� not ��������nt.
���������� �n����o�t�� ������ to �n o����t.
���������� ���� ������ to � ���t��only o����t.
���������� ���t� ������ to � �����only o����t.
���������� �n o����t �� not ����l��l� �n t�� o����t �����to�y.
���������� �n o����t ��nnot �� ������ �nto t�� ���.
���������� ��� n����� �n��o� l�ngt� o� t�� ������ o����t� �o�l� ������ t�� ��� l�ngt�.
���������� ��n���l ������t�� �n�o���t���l�ty
���������� ��n���l �nt��n�l �n�o���t���l�ty �n t�� ������.
���������� ��� ������ ��� ���l�� ��� to ���o�� �n t�� ��������.
���������� ��� ��t� ty�� o� t�� ������t�� l�ngt� �o not ��t��.
���������� ��ong ��t� ty��� ��� ������t�� l�ngt� �� too ��g.
���������� ��ong ��t� ty��� ��� ������t�� l�ngt� �� too ���ll.
���������� � ����n��� �� not ����l��l�.
���������� ��� ��l�� ��ng� �o� ������t��� �� too ��g �only �n ���� o� ���t� �������.
���������� ��� ������t�� ��l�� �� too ��g�.
���������� ��� ������t�� ��l�� �� too lo�.
���������� ��� ������� ��l�� �� ���ll�� t��n t�� ��n���� ��l��.
���������� ��n���l ���lt.
���������� ��t� ��nnot �� t��n������� to t�� ���l���t�on o� ����� �n t�� ���l���t�on.
���������� ��� to lo��l �ont�ol, t�� ��t� ��nnot �� t��n������� to t�� ���l���t�on o� ����� �n t�� ���l���t�on.
���������� ��� to t�� �����nt ������ �t�t�, t�� ��t� ��nnot �� t��n������� to t�� ���l���t�on o� ����� �n t�� ���l���t�on.
���������� ��� �yn���� o����t �����to�y g�n���t�o  ��� ���l�� o� no o����t �����to�y �� ����l��l�.



I4
88

 G
B 

10
 2

4 
31

10
03

07

121

8�10 ����� �����
��r�ng �omm�ss�on�ng� ��e ���er��� m�s�er oper��es �s g��e��y �o ���ess �rom ��e 
�ng�neer�ng �� �o ��e s���es.

�n ��e �o��o��ng� ��e re���red s�eps �re des�r��ed �o �on�ro� ��e de���e �s ���er��� s���e.

������������
• ��e de���e �s ne��or�ed �s ���er��� s���e ���� �n ���er��� m�s�er �nd� �� ne�ess�ry�

��r��er ���er��� de���es �see "�yp���� �opo�ogy"�.
• �n �ng�neer�ng �� ���� �ns����ed ���� �es�gner� �rom ��.�� �s �onne��ed �o ��e m�s�er.

• �o�n�o�d ���� �es�gner�
• � ���� �es�gner� pro�e�� ���� ��rren� de���e des�r�p��on ���es �or ���er��� �s ��������e.

• �o�n�o�d ������� ���es �rom ���.�o���o��e��r��.�om � �o�n�o�ds �  �o����re � �pgr�des �
��r����e speed dr��es � �����ges �or ������.

• ��e ���es �re �ns����ed ��� ��e de���e repos��ory o� ��e ���� �es�gner� �men� �omm�nd
"�oo�s à �e���e repos��ory"�.

• ��� ���er��� de���es �re s�pp��ed ���� �o���ge �nd �re s�����ed on.

����� �����
• ���� ��e ���� �es�gner� �rom ��.��� ��e ��� ��� oper���ng mode "���: �e�o���y mode" �s

���om�������y �������ed.
• �n ��e oper���ng mode "���: �e�o���y mode"� ��e se�po�n� speed de��ned ��� ��e "��rge�

�e�o���y" ������ �����.��� p�r�me�er �s �sed.
• � ���ngeo�er �o �n ���ern����e se�po�n� so�r�e ��� ���: �on�ro��ord �������� �s no�

poss���e.
• ���: �on�ro��ord �������� ser�es �o s��r��s�op ��e ���er��� de���e.
• ���nd�rd �on��g�r���on o� ��e ���s �n ��e ��� ��� oper���ng mode "���: �e�o���y mode":
• ��� ��� o��e��s:4�e���e pro���e ��� ���
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�o� �o �on��g�re ��e ne��or�:
�. Activate network control in the inverter.

�. �������e ne��or� �on�ro�: ������:��� �����.��� � "���� ���"
�. �e� ne��or� �s s��nd�rd se�po�n� so�r�e: ������:��� �����.��� � "�e��or� ���"

��e ne��or� �on�ro� �s no� �������ed.
�. ���e p�r�me�er se���ngs: ������:��� �����.��� � "�n � s��r� ���"

�. Configure the master for the gateway function.
�. ���r� ��e ���� �es�gner�.
�. �n���� �es�gner�pro�e��.
�. �pen ��e "�omm�n�����on se���ngs" ��� o� ��e m�s�er.
�. ����� "�dd g��e��y".

�o ��e �o��o��ng �n ��e �ppe�r�ng d���og ��ndo�:
�� �n�er ��e �� �ddress o� ��e m�s�er.
�� �on��rm ��e en�ry ���� "��".

�. ����� "�e�r�� ne��or�".
�. �e�e�� ��e �orrespond�ng m�s�er �or ��e pre��o�s�y en�ered �� �ddress.
�. ����� "�e� �����e p���".
�. �og �n�o ��e m�s�er �s�ng ��e "�n��ne à �og �n" men� �omm�nd or ���� ����������.

�o� yo� ��n ���ess ��e s���es �rom ��e �ng�neer�ng �� ��� ��e ���er��� m�s�er �s
g��e��y.

�. Carry out network scan.
�. ��e���e ��e "���r�  �e�r��" �omm�nd �n ��e �on�e�� men� o� ��e m�s�er.

��e �ppe�r�ng d���og �o� ��s�s ��� ��������e ���er��� de���es ���ord�ng �o ��e p�ys����
order �n ��e ne��or�.

�. ����� "�opy ��� de���es �n�o ��e pro�e��".
��e p�ys���� ne��or� s�r����re �s reprod��ed �n ��e ���� �es�gner�pro�e��.

� proper oper���on re���res ���� ��e ne��or� �opo�ogy gener��ed �n ��e pro�e�� 
�orresponds �o ��e p�ys���� order o� ��e ���er��� nodes �n ��e ne��or�. 
���er��se� �n error mess�ge d�sp��ys ����� s���e �prod��� �ode� �s �o �e 
e�pe��ed �� ����� pos���on.

�. Optionally: Adapt EtherCAT device to the application.
�. �d�p� p�r�me�er ����es �nder ��e "�e���ngs" �nd "��r�me�er ��s�" ���s.
�. �e� ��e ��� m�pp�ng �nder ��e "�ro�ess d���" ���.
�. �ss�gn ��r����e n�mes �nder ��e "���er��� ��� �m�ge" �y do���e�������ng ��e ��r����e

��e�ds.
�. �re��e ��� progr�m.

�. Load the network configuration into the master.
�. �og o��: �en� �omm�nd "�n��ne à �og o�� or ���r�������.
�. �omp���ng: �en� �omm�nd "����d à ����d" or �����.
�. �og �n: �en� �omm�nd "�n��ne à �og �n" or ����������.

��e �on��g�r���on� ��e p�r�me�er se���ngs �nd ��e ��� progr�m �re �o�ded �n�o ��e
m�s�er. ���er��rds� ��� ���er��� s���es �re �n������sed.

��ese s�eps m�s� �e ��rr�ed o�� ���er e�ery ���nge �����n
��e ���� �es�gner�pro�e��. �n ��re�dy ��������e �on��g�r���on �nd �n ��������e 
��� progr�m �n ��e m�s�er ���� �e ��en o�er�r���en.
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9 �od�us T��

Modbus is an interna�onally approved, asynchronous, serial communica�on protocol,
designed for commercial and industrial automa�on applica�ons.
• Detailed informa�on on the Modbus can be found on the web page of the interna�onal

Modbus Organization, USA, who also further develop the Modbus protocol: http://www.modbus.org
• Informa�on about the dimensioning of a Modbus network can be found in the

con�gura�on document for the inverter.

��econditions
The logic unit of the inverter is provided with Modbus TCP (type code VLBXL07) 
Detai�s
• The process of data transmission dis�nguishes between three di�erent opera�ng modes:

Modbus ASCII, Modbus RTU and Modbus TCP/IP. This chapter describes the Modbus
TCP/IP opera�ng mode.

• The Modbus protocol is based on a master/slave architecture where the inverter always
works as slave.

• In the Modbus TCP/IP network, a master can only address one slave at a �me. However,
several masters can be available in the network.

• Only a master can ini�ate the Modbus communica�on.
• No direct communica�on takes place between the slaves.
• The network op�on supports the baud rates 10 Mbps (10 BaseT) and 100 Mbps

(100 BaseT). The baud rate in the network is automa�cally detected.
• The inverter supports the func�on codes 3, 6, 16 (0x10) and 23 (0x17).

T�pica� topo�ogies
�ine T�ee

�

R

�n�2�1

�

��n��2��1

M Master SW Switch
S Slave
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9.� �������������

In�the�following,�the�steps�required�for�controlling�the�inverter�via�Modbus�are�described. 

�������������� ��������
1. AcƟvate�network�control:�0x2631:03��(P400.3�)�=�"TRUE�[1]"
2. Set�network�as�standard�setpoint�source:�0x2860:001�(P201.01)�="Network�[5]"
3. Implement�the�IP�settings�of�the�inverter�(slave).

See chapter 9.2.1 Set IP address
4. Set�Modbus�baud�rate.

• Default�se�ng:�AutomaƟc�detecƟon.
• See chapter 9.2.2 Baud rate setting

5. Save�parameter�se�ngs:�0x2022:003�(P�00.03)�=�"on�/�start�[1]".
6. Switch�the�inverter�oī�and�then�on�again�in�order�that�the�changed�communicaƟon

se�ngs�can�get�eīecƟve.

In�the�default�se�ng,�the�"Run"�funcƟon�is�assigned�to�digital�input�DI1.�If
network�control�is�acƟvated,�this�funcƟon�serves�as�the�"start�enable"�for
starƟng�commands�via�the�network.�Hence,�digital�input�DI1�must�be�set�to�the
HIGH�level�so�the�motor�can�be�started�via�the�network.

An�internal�web�server�is�supported.�It�can�be�addressed�via�the�IP�address
deĮned�in�the�0x23A1:001�(P510.01)�parameter.�Protect�access�to�the�web
server,�e.g.�with�a�Įrewall,�and�follow�your�internal�IT�security�guidelines.

A�Įrmware�download�from�the�PLC�to�the�inverter�via�the�network�(also�via�FTP)
only�takes�place�under�the�following�condiƟons:

� Required�Įrmware�version�05.01.x.x�or�higher

� Bootloader�version�00.00.00.18�or�higher

���������������� ��� ����� ��� ������
For�starƟng/stopping�the�drive,�Modbus�register�42101�can�be�used.
• The�Modbus�register�42101�is�permanently�assigned�to�the�parameter�0x400B:001

(P592.01)�(AC�Drive�control�word).
• In�the�frame,�the�leading�4�is�omiƩed�in�the�addressing�process.�The�numbering�of�the

registers�starts�with�1;�addressing,�however,�starts�with�0.�Therefore�the�address�2100
(0x0834)�is�used�in�the�frame�when�register�42101�is�wriƩen.

Bits�set�in�the�AC�Drive�control�word:
• Bit�0�=�Run�forward�(CW)
• Bit�5�=�AcƟvate�network�control
• Bit�6�=�AcƟvate�network�setpoint
• FuncƟon�code�6,�i.�e.�wriƟng�into�a�single�register.

Example�of�an�inverter�with�the�node�address�1:

������� ����� �� ��� ������
Unit�idenƟĮer FuncƟon�code Register�address AC�Drive�control�word

Data:�0b1100001���0x0061
0x01 0x06 0x08 0x34 0x00 0x61

If�the�digital�input�DI1�("Start�enable")�is�set�to�HIGH�level,�the�drive�should�start�and�the
inverter�should�respond�with�the�same�frame�as�conĮrmaƟon:

�������� ������� ���� ��� ��������
Unit�idenƟĮer FuncƟon�code Register�address AC�Drive�control�word

Data:�0b1100001���0x0061
0x01 0x06 0x08 0x34 0x00 0x61
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Write the speed of the drive via Modbus
The drive speed can be changed via the modbus register 42102, see chapter 9.3.2 Data mapping.

Example of an inverter with the node address 1:

Request frame by the master
Unit iden��er Func�on code Data

Register address Network setpoint frequency (0.01)
0x01 0x06 0x08 0x35 0x04 0xD2

Response message from the inverter
Unit iden��er Func�on code Data

Register address Network setpoint frequency (0.01)
0x01 0x06 0x08 0x35 0x04 0xD2

The drive now rotates with a frequency of 12.34 Hz.
Read the drive speed via Modbus
The drive speed can be read via the Modbus register 42002, see chapter 9.3.2 Data mapping.
The function code 3 is used to read a single register or several interrelated register blocks, see chapter 9.3.1 
Function codes.

Example of an inverter with the node address 1:

Request frame by the master
Unit iden��er Func�on code Data

Register address Number of words
0x01 0x03 0x07 0xD1 0x00 0x01

Response message from the inverter
Unit iden��er Func�on code Data

Read bytes Frequency (0.01)
0x01 0x03 0x02 0x04 0xD1

The drive rotates with a frequency of 12.33 Hz.

Restart of the communica�on
A restart of communica�on is required a�er changes of the interface con�gura�on (e. g. node
address and baud rate) in order that the changed se�ngs become e�ec�ve.
For restar�ng communica�on, there are two op�ons:
a) Switch inverter o� and on again.
b) 0x23B0 (P508.00) Set = "Restart with current values [1]".

Parameter
Address Name / se�ng range / [default se�ng] Informa�on
0x23B0
(P508.00)

Modbus TCP communica�on
(MBTCP comm.)
• From version 04.00

Restart / stop communica�on

0 No ac�on/no error Only status feedback.
1 Restart with current values Restart communica�on in order that changed se�ngs of the interface

con�gura�on become e�ec�ve.
2 Restart with default values Restart communica�on with the standard values.
5 Stop network communica�on Stop communica�on.

10 In progress Only status feedback
11 Ac�on cancelled
12 Fault
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9.� ����� ������� ��� �������

9.�.� �� ��������

�� ����� ������
The�basic�IP�se�ngs�are�required�to�let�the�engineering�soŌware�access�the�network�nodes
(PLC,�inverter)�directly�via�Ethernet.

The�PC�with�the�engineering�soŌware�must�be�in�the�same�network�as�the�devices�to�be
conĮgured.

First,�conĮgure�the�PC�so�that�this�condiƟon�is�fulĮlled.

The�required�steps�are�described�by�the�example�of�the�operaƟng�system�MicrosoŌ®

Windows®��.

How�to�deĮne�the�IP�basic�se�ngs:
1. Call�the�"Network�and�sharing�center"�under�"Control�panel".
2. Select�"Change�adapter�se�ngs"�(observe�administrator�rights!).
3. Select�the�network�to�be�conĮgured�(double-click),�e.�g.:

The�network�nodes�(PLC,�inverter)�must�be�connected�to�the�network.

An�internal�web�server�is�supported.�It�can�be�addressed�via�the�IP�address
deĮned�in�the�parameter.�Protect�access�to�the�web�server,�e.g.�with�a�Įrewall,
and�follow�your�internal�IT�security�guidelines.

The�status�dialog�box�of�the�network�is�opened.
4. Click�"ProperƟes".
The�properƟes�dialog�box�of�the�network�is�opened.

5. Select�"Internet�protocol�version�4�(TCP/IPv4)"�and�click�"ProperƟes".
The�properƟes�dialog�box�of�the�"Internet�protocol�version�4�(TCP/IPv4)"�is�opened.

6. Enter�the�IP�address,�the�subnet�mask�and,�if�required,�the�gateway�address�under�"Use�the
following�addresses".

�. Click�"O�".
The�IP�basic�se�ngs�are�now�completed.
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Set�IP�address
The�two�rotary�encoder�switches�at�the�front�of�the�device�serve�to�set�the�IP�address�in�terms
of�hardware.

Se�ng Addressing
0x00 IP�address�via�the�parameter�0x23B1:001�(P510.01).

0x01�...�0xFF Se�ng�of�the�4th�byte�of�the�IP�address�via�the�rotary�encoder�switch.
192.168.124.[se�ng]
Example:�Se�ng�for�the�value�52
(3���16)���(4���1)�=�52

x16 x1

The�value�set�via�the�rotary�encoder�switches�is�used�when�the�mains�is�switched�on�or�aŌer�a
network�restart�with�0x23B0�(P508.00)�=�1.�A�changed�value�during�operaƟon�will�only
become�valid�aŌer�the�network�has�been�restarted.
• 0x23B3�(P509.00)�shows�the�switch�se�ng�at�the�last�mains�connecƟon.
• 0x23B2:001�(P511.01)�shows�the�acƟve�IP�address.

Time-To-Live�(TTL)
The�TTL�value�(8-bit�value)�limits�the�number�of�routers�a�sent�package�passes�on�the�way�to
its�target.
• 0x23A1:006�(P510.06):�Time-to-live�value�(TTL)

The�parameters�for�the�IP�se�ngs�of�the�inverter�are�described�below.

Parameter
Address Name�/�se�ng�range�/��default�se�ng] InformaƟon
0x23B1:001
(P510.01)

Modbus�-TCP/IP�se�ngs:�IP�address
(MBTCP�se�ngs:�IP�address)
0.0.0.0�...�[1��.1��.1��.1�]�...�255.255.255.255
• From�version�04.00

Set�IP�address.
The�default�se�ng�2�6605120�corresponds�to�the�IP�address
192.168.124.16.
• 2�6605120�=�0x10�CA8C0�à�0xC0.0xA8.0x�C.0x10�=�192.168.124.16

0x23B1:002
(P510.02)

Modbus�-TCP/IP�se�ngs:�Subnet
(MBTCP�se�ngs:�Subnet)
0.0.0.0�...�[���.���.���.0]�...�255.255.255.255
• From�version�04.00

Set�subnet�mask.
The�default�se�ng�16���215�corresponds�to�the�subnet�mask
255.255.255.0.
• 16���215�=�0xFFFFFF�à�0xFF.0xFF.0xFF.0x00�=�255.255.255.0

0x23B1:003
(P510.03)

Modbus�-TCP/IP�se�ngs:�Gateway
(MBTCP�se�ngs:�Gateway)
0.0.0.0�...�[0.0.0.0]�...�255.255.255.255
• From�version�04.00

Set�gateway�address.
Example
The�se�ng�2�6344004�corresponds�to�the�gateway�address
196.1�2.120.16.
• 2�6344004�=�0x10�8ACC4�à�0xC4.0xAC.0x�8.0x10�=�196.1�2.120.16

0x23B1:005
(P510.05)

Modbus�-TCP/IP�se�ngs:�IP�conĮguraƟon
(MBTCP�se�ngs:�IP�conĮguraƟon)
• From�version�04.00

Set�IP�conĮguraƟon.

0 Stored�IP The�currently�saved�IP�conĮguraƟon�is�used.
1 BOOTP The�IP�conĮguraƟon�is�assigned�by�the�master�via�BOOTP.
2 DHCP The�IP�conĮguraƟon�is�assigned�by�the�Master�via�DHCP.

The�assignment�of�a�gateway�address�that�is�not�in�the�same�subnetwork
as�the�IP�address,�is�denied.

0x23B1:006
(P510.06)

Modbus�-TCP/IP�se�ngs:�Time-to-live�value�(TTL)
(MBTCP�se�ngs:�TTL�value)
1�...�[��]�...�255
• From�version�04.00

Se�ng�of�the�TTL�value�for�the�validity�of�data�packages�in�the�network.

0x23B1:011
(P510.11)

Modbus�-TCP/IP�se�ngs:�Secondary�port
(MBTCP�se�ngs:�Secondary�port)
0�...�[�0�]�...�65535
• From�version�04.00

Set�port�number�for�a�second�port.



I4
88

 G
B 

10
 2

4 
31

10
03

07

128

9���� ���� ���� �������
• Set�the�baud�rate�for�port�1�in�0x23B4:001�(P512.01)�and�for�port�2�in�0x23B4:002

(P512.02).
• The�automaƟc�detecƟon�of�the�baud�rate�is�preset�for�the�ports.
• The�acƟve�baud�rate�is�displayed�for�port�1�in�0x23B5:001�(P513.01)�and�for�port�2�in

0x23B5:002�(P513.02).

���������
������� ���� � ����� ����� � �������� ������ ����������
0x23B4:001
(P512.01)

Port�se�ngs:�Port�1
(Port�se�ngs:�Port�1)
• From�version�04.00

� ��������������
1 10�Mbps
2 100�Mbps
5 10�Mbps/Half�Duplex
6 10�Mbps/Full�Duplex
� 100�Mbps/Half�Duplex
8 100�Mbps/Full�Duplex

0x23B4:002
(P512.02)

Port�se�ngs:�Port�2
(Port�se�ngs:�Port�2)
• From�version�04.00

� ��������������
1 10�Mbps
2 100�Mbps
5 10�Mbps/Half�Duplex
6 10�Mbps/Full�Duplex
� 100�Mbps/Half�Duplex
8 100�Mbps/Full�Duplex
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9.3.� ��n�ti�n �����
The�inverter�supports�the�following�funcƟon�codes:

��n���n ���� ��n���n nam� �n��
3 0x03 Read�Holding�Registers Reading�of�a�single�register�or�a�group�of�several�interconnected

registers.
6 0x06 Preset�Single�Register WriƟng�of�a�single�register.
16 0x10 Preset�MulƟple�Registers WriƟng�of�a�single�register�or�a�group�of�several�interconnected�registers.
23 0x1� Read/Write�4��Registers Reading�and�wriƟng�within�a�transacƟon:

• WriƟng�of�a�data�block�into�a�group�of�several�interconnected
registers.

• Reading�from�a�block�of�interconnected�registers.

��am� �t���t���
������ �pp�i�a��n ��a��� ������ ���t���� Data �nit ��D��

TransacƟon
number

Protocol
characters
(always�0x0000)

Number�of�the
bytes�sƟll�to
follow

Unit�idenƟĮer FuncƟon�code Data�/�error�code

2�bytes 2�bytes 2�bytes 1�byte 1�byte n�byte

Tab.�1:�ADU�(ApplicaƟon�Data�Unit)

CommunicaƟon�is�established�on�the�basis�of�the�master/slave�mode.�CommunicaƟon�is
always�started�by�a�master�request.

The�inverter�(slave)�then�either�gives�a�valid�response�or�outputs�an�error�code�(provided�that
the�request�has�been�received�and�evaluated�as�valid�message).

In�case�of�a�valid�answer,�the�funcƟon�code�is�returned.�In�the�event�of�an�error,�a�funcƟon
code�assigned�to�the�request�is�returned.

Error�causes�can�be�invalid�CRC�checksums,�non-supported�funcƟon�codes�or�impermissible
data�accesses.
Elements�of�the�ADU:
• MBAP�(��bytes)

• Number�of�the�bytes�sƟll�to�follow�in�the�message.
• Address�of�the�inverter.
• The�other�bytes�of�the�header�are�not�described�here.

• FuncƟon�code
• The�funcƟon�codes�exclusively�refer�to�"4��registers",�i.�e.�registers�from�the�address

4000.
• All�data�in�the�inverter�can�only�be�accessed�via�these�4��registers,�see chapter 9.3.2 Data mapping.

• The�4xxxx�reference�is�implicit,�i.�e.�given�by�the�funcƟon�code�used.�In�the�frame
therefore�the�leading�4�is�omiƩed�in�the�addressing�process.

• Lovato�supports�the�basic�1�addressing�of�Modbus,�i.e.�the�numbering�of�the�registers
starts�with�1�whereas�addressing�starts�with�0.�For�example,�the�address�0�is�used�in
the�frame�when�register�40001�is�read.

• Data�or�error�code
• Checksum

All�ADU�contents�are�represented�in�the�Big�Endian�format�(most�signiĮcant�byte�Įrst).

9.3 Data t�an����
The�mode�of�access�to�inverter�data�(parameters)�is�controlled�via�funcƟon�codes.
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Error�codes
In�the�event�of�an�error,�the�Modbus�node�responds�with�a�funcƟon�code�associated�with�the
message:

FuncƟon�code Associated
funcƟon�code�in
the�event�of�an
error

Supported�error�codes

0x03 0x83 0x01,�0x02,�0x03,�0x04
0x06 0x86 0x01,�0x02,�0x03,�0x04
0x10 0x90 0x01,�0x02,�0x03,�0x04
0x1� 0x9� 0x01,�0x02,�0x03,�0x04

Error�code DesignaƟon Cause(s)
0x01 Invalid�funcƟon

code
The�funcƟon�code�is�not�supported�by�the�inverter,�or�the�inverter�is�in�a�state�in�which�the�request�is�not
permissible�or�in�which�it�cannot�be�processed.

0x02 Invalid�data
address

The�combinaƟon�of�a�start�address�and�the�length�of�the�data�to�be�transmiƩed�is�invalid.
Example:�If�you�have�a�slave�with�100�registers,�the�Įrst�register�has�the�address�0�and�the�last�register�has�the
address�99.�If�there�is�a�request�of�four�registers�now,�from�the�start�address�96,�the�request�can�be�processed
successfully�(for�registers�96,�9�,�98,�and�99).�If,�however,�Įve�registers�from�the�start�address�96�are�queried,
this�error�code�is�returned,�since�the�slave�has�no�register�with�the�address�100.

0x03 Invalid�data
value

Error�in�the�reset�structure�of�a�complex�request,�e.�g.�because�the�data�length�that�has�resulted�implicitly�is
not�correct.
The�cause,�however,�is�not�that�a�(parameter)�value�is�wriƩen�outside�the�valid�se�ng�range.�As�a�maƩer�of
principle,�the�Modbus�protocol�has�no�informaƟon�on�valid�se�ng�ranges�of�single�registers�or�their�meaning.

0x04 Slave�device
failure

A�non-correctable�error�has�occurred�while�the�request�was�processed�in�the�inverter.

Data�transfer�with�funcƟon�code��
Request
FuncƟon�code 0x03
Start�address 0x0000�...�0xFFFF
Number�of�registers�(n) 0x01�...�0x�D�(1�...�125)

Response
FuncƟon�code 0x03
Number�of�bytes 2�x�(number�of�registers)
Register�value Data�in�(n)�register�of�2�bytes�each

Error�message
FuncƟon�code�in�the�event�of�an
error

0x83

Error�code 01�...�04

Example�for�data�transfer�with�funcƟon�code��
The�data�from�the�registers�40108�to�40110�are�to�be�read.

Request Info
FuncƟon�code 0x03 FuncƟon�code�3
Start�address�(High) 0x00 Start�address�10��(0x006B)
Start�address�(Low) 0x6B
Number�of�registers�(High) 0x00 Number�of�registers�=�3�(0x0003)
Number�of�registers�(Low) 0x03

Response Info
FuncƟon�code 0x03 FuncƟon�code�3
Number�of�bytes 0x06 6�bytes�are�read.
Value�in�registers�40108�(High) 0x02 Data�in�register�40108:�0x022B�(555).
Value�in�registers�40108�(Low) 0x2B
Value�in�registers�40109�(High) 0x00 Data�in�register�40109:�0x0000�(0).
Value�in�registers�40109�(Low) 0x00
Value�in�registers�40110�(High) 0x00 Data�in�register�40110:�0x0064�(100).
Value�in�registers�40110�(Low) 0x64
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Data transfer with func�on code 6
Request
Func�on code 0x06
Register address 0x0000 ... 0xFFFF
Register value 0x0000 ... 0xFFFF

Response
Func�on code 0x06
Register address 0x0000 ... 0xFFFF
Register value 0x0000 ... 0xFFFF

Error message
Func�on code in the event of an
error

0x86

Error code 01 ... 04

Example for data transfer with func�on code 6
The value "3" (0x0003) is to be wri�en into the register 40002.

Request Info
Func�on code 0x06 Func�on code 6
Register address (High) 0x00 Register address for register 40002: 1 (0x0001)
Register address (Low) 0x01
Register value (High) 0x00 Value to be wri�en into the register: 3 (0x0003)
Register value (Low) 0x03

Response Info
Func�on code 0x06 Func�on code 6
Register address (High) 0x00 Register address: 1 (0x0001)
Register address (Low) 0x01
Register value (High) 0x00 Register value: 3 (0x0003)
Register value (Low) 0x03

Data transfer with func�on code 16
Request
Func�on code 0x10
Start address 0x0000 ... 0xFFFF
Number of registers (n) 0x0001 ... 0x7D (0d125)
Number of bytes 2 x (number of registers)
Register values Data in (n) register of 2 bytes each

Response
Func�on code 0x10
Number of bytes 2 x (number of registers)
Register values Data in (n) register of 2 bytes each

Error message
Func�on code in the event of an
error

0x90

Error code 01 ... 04



I4
88

 G
B 

10
 2

4 
  

31
10

03
07

132

Example for data transfer with func�on code 16
In�a�transacƟon,�the�value�"10"�is�to�be�wriƩen�into�the�register�40002�and�the�value�"258"�is
to�be�wriƩen�into�the�adjacent�register�40003.

Request Info
FuncƟon�code 0x10 FuncƟon�code�16
Start�address�(High) 0x00 Start�address�is�the�register�40002:�1�(0x0001)
Start�address�(Low) 0x01
Number�of�registers�(High) 0x00 Number�of�registers:�2�(0x0002)
Number�of�registers�(Low) 0x02
Number�of�bytes 0x04 4�bytes�(0x0004)�are�to�be�wriƩen.
Register�value�(High) 0x00 The�value�"10"�(0x000A)�is�wriƩen�into�the�register�with�the�start

address�1�(=�register�40002).Register�value�(Low) 0x0A
Register�value�(High) 0x01 The�value�"258"�(0x0102)�is�wriƩen�into�the�following�register�(=�register

40003).Register�value�(Low) 0x02

Response Info
FuncƟon�code 0x10 FuncƟon�code�16
Start�address�(High) 0x00 Start�address:�1�(0x0001)
Start�address�(Low) 0x01
Number�of�registers�(High) 0x00 Number�of�registers:�2�(0x0002)
Number�of�registers�(Low) 0x02

Data transfer with func�on code 23
Request
FuncƟon�code 0x17
Start�address�for�reading�(High) 0x0000�...�0xFFFF
Start�address�for�reading�(Low) 0x0000�...�0xFFFF
Number�of�registers�for�reading
(High)

0x00�...�0xFF

Number�of�registers�for�reading
(Low)

0x00�...�0xFF

Start�address�for�wriƟng�(High) 0x0000�...�0xFFFF
Start�address�for�wriƟng�(Low) 0x0000�...�0xFFFF
Number�of�registers�for�wriƟng
(High)

0x00�...�0xFF

Number�of�registers�for�wriƟng
(Low)

0x00�...�0xFF

Number�of�bytes�for�wriƟng 2�x�(number�of�registers)
WriƩen�value�1�(High) 0x00�...�0xFF
WriƩen�value�1�(Low) 0x00�...�0xFF
.... ...
WriƩen�value�n�(High) 0x00�...�0xFF
WriƩen�value�n�(Low) 0x00�...�0xFF

Response
FuncƟon�code 0x17
Number�of�bytes�for�reading 2�x�(number�of�registers)
Read�value�1�(High) 0x00�...�0xFF
Read�value�1�(Low) 0x00�...�0xFF
... ...
Read�value�x�(High) 0x00�...�0xFF
Read�value�x�(Low) 0x00�...�0xFF

Error message
FuncƟon�code�in�the�event�of�an
error

0x97

Error�code 02�...�04
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Example�for�data�transfer�with�funcƟon�code���
The�following�tasks�are�to�be�executed�with�a�transacƟon:
• The�values�from�six�connected�registers,�starƟng�with�register�40005,�are�to�be�read.
• The�value�"255"�is�to�be�wriƩen�into�each�of�three�connected�registers,�starƟng�with

register�40016.

Request Info
FuncƟon�code 0x1� FuncƟon�code�23
Start�address�for�reading�(High) 0x00 Start�address�for�reading�is�the�register�40005:�4�(0x0004)
Start�address�for�reading�(Low) 0x04
Number�of�registers�for�reading
(High)

0x00 Number�of�registers�for�reading:�6�(0x0006))

Number�of�registers�for�reading
(Low)

0x06

Start�address�for�wriƟng�(High) 0x00 Start�address�for�wriƟng�is�the�register�40016:�15�(0x000F)
Start�address�for�wriƟng�(Low) 0x0F
Number�of�registers�for�wriƟng
(High)

0x00 Number�of�registers�for�wriƟng:�3�(0x0003)

Number�of�registers�for�wriƟng
(Low)

0x03

Number�of�bytes�for�wriƟng 0x06 6�bytes�(0x06)�must�be�provided�in�3�registers.
WriƩen�value�1�(High) 0x00 Data:�255�(0x00FF)
WriƩen�value�1�(Low) 0xFF
WriƩen�value�2�(High) 0x00 Data:�255�(0x00FF)
WriƩen�value�2�(Low) 0xFF
WriƩen�value�3�(High) 0x00 Data:�255�(0x00FF)
WriƩen�value�3�(Low) 0xFF

Response Info
FuncƟon�code 0x1� FuncƟon�code�23
Number�of�bytes�for�reading 0x0C 12�bytes�(0x0C)�from�6�registers�are�read.
Read�value�1�(High) 0x00 1.�wriƩen�value

Data:�254�(0x00FE)Read�value�1�(Low) 0xFE
WriƩen�value�2�(High) 0x0A 2.�wriƩen�value

Data:�2�65�(0x0ACD)Read�value�2�(Low) 0xCD
Read�value�3�(High) 0x00 3.�read�value

Data:�1�(0x0001)Read�value�3�(Low) 0x01
Read�value�4�(High) 0x00 4.�read�value

Data:�3�(0x0003)Read�value�4�(Low) 0x03
Read�value�5�(High) 0x00 5.�read�value

Data:�13�(0x000D)Read�value�5�(Low) 0x0D
Read�value�6�(High) 0x00 6.�read�value

Data:�255�(0x00FF)Read�value�6�(Low) 0xFF
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9.3.2 ���� �������
The process of data mapping is used for de�ning which Modbus registers read or write to 
which inverter parameters.
• There are pre-de�ned Modbus registers for common control and status words, which are

located in coherent blocks, in order to facilitate communica�on with OPC servers and
other Modbus masters. In order to access all relevant data of the inverter, only a minimum
number of commands is required.

• In addi�on, 24 registers are provided for variable mapping, i. e. free assignment to inverter
parameters.

��������
The following table provides an overview of the Modbus register with variable and permanent
assignment:

�������� �������� ������� ����
40103 0102 Variable mapping

0x23BB:001 ... 0x23BB:024 (P530.01 ... 24) serves to map these 24 registers to parameters of the
inverter.

40104 0103
... ...
40149 0148
42001
...
42021

2000
...
2020

Prede�ned Modbus status registers
For details see the following sec�on "Prede�ned Modbus status registers".

42101
...
42121

2100
...
2120

Prede�ned Modbus control registers
For details see the following sec�on "Prede�ned Modbus control registers".

��������� ������ ������� ���������
• These registers are provided with write and read access.
• The cross-reference in column 2 leads to the detailed parameter descrip�on.

������ ��������� ����������� �������� ���������
������� ����������

42101 0x400B:001 (P592.01) AC Drive control word
42102 0x400B:005 (P592.05) Network setpoint frequency (0.01)
42103 0x4008:002 (P590.02) NetWordIN2
42104 0x4008:003 (P590.03) NetWordIN3
42105 0x400B:007 (P592.07) PID setpoint
42106 0x6071 Set torque
42107 0x4008:001 (P590.01) NetWordIN1
42108 0x4008:004 (P590.04) NetWordIN4

42109 ... 42121 - Reserved
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Prede�ned Modbus status registers
• These registers are only provided with read access.
• The cross-reference in column 2 leads to the detailed parameter descrip�on.

Modbus registers Permanently assigned parameter
Address Designa�on

42001 0x400C:001 (P593.01) AC Drive status word
42002 0x400C:006 (P593.06) Frequency (0.01)
42003 0x603F (P150.00) Error code
42004 0x400C:005 (P593.05) Drive status
42005 0x2D89 (P106.00) Motor voltage
42006 0x2D88 (P104.00) Motor current
42007 0x6078 (P103.00) Actual current
42008 0x2DA2:002 (P108.02) Apparent power

(42008 = High Word, 42009 = Low Word)42009
42010 0x2D84:001 (P117.01) Heatsink temperature
42011 0x2D87 (P105.00) DC-bus voltage
42012 0x60FD (P118.00) Digital input status (only bit 16 ... bit 31)
42013 0x6077 (P107.00) Actual torque

42014 ... 42021 - Reserved

Variable mapping
• Via 0x23BB:001 ... 0x23BB:024 (P530.01 ... 24), 24 registers can be mapped to parameters

of the inverter. Format:
0xiiiiss00
(iiii = index,
ss = subindex)

• The display of the internal Modbus register numbers in 0x23BC:001 ... 0x23BC:024
(P531.01 ... 24) is generated automa�cally. Since 32-bit parameters require two registers,
there is no 1:1 assignment.

• For the mappable registers, a CRC (Cyclic Redundancy Check) is executed. The checksum
determined is displayed in 0x23BD (P532.00). The user can read this "valida�on code" and
use it for comparison in the Modbus master. In this way it can be checked whether the
inverter currently queried is con�gured correctly for the respec�ve applica�on.

Parameter
Address Name / se�ng range / [default se�ng] Informa�on
0x23BB:001 ...
0x23BB:024
(P530.01 ... 24)

Modbus TCP/IP parameter mapping: Parameter 1 ...
Parameter 24
(MBTCP param.mapp: Parameter 1 ... Parameter 24)
0x00000000 ... [0x00000000] ... 0xFFFFFFFF

Mapping entries for the variable mapped Modbus registers.
• Format: 0xiiiiss00 (iiii = index, ss = subindex)

0x23BC:001 ...
0x23BC:024
(P531.01 ... 24)

Register assignment: Register 1 ... Register 24
(Register assignm: Register 1 ... Register 24)
• Read only

Display of the internal Modbus register number star�ng from which the
parameter mapped in 0x23BB:001 ... 0x23BB:024 (P530.01 ... 24) is
stored.
• For the �rst parameter mapped, always 2500.
• From the second parameter mapped, 2500 + o�set. The o�set results

from the data types of the previously mapped parameters.
0x23BD
(P532.00)

Veri�ca�on code
(Veri�cat. code)
• Read only
• From version 04.00
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9.� ����������

The parameters for se�ng network monitoring func�ons are described below. 

���������
������� ���� � ����� ����� � �������� ������ ����������
0x23B1:010
(P510.10)

Modbus -TCP/IP se�ngs: Ethernet �me-out
(MBTCP se�ngs: Ethernet �meout)
0 ... [�0] ... 65535 s
• From version 04.00

Se�ng of the maximum permissible �me-out of the TCP
communica�on.
When the speci�ed monitoring �me has elapsed, the response set in
0x2859:007 (P515.07) is triggered in the inverter.

0x23B6:001
(P514.01)

Time-out monitoring: Time-out �me
(MBTCP t-out mon: Time-out �me)
0.0 ... [2.0] ... 300.0 s
• From version 04.00

Monitoring is ac�ve if the �rst valid write command arrives at the
Modbus master. Each further valid write/read message resets the
watchdog �mer.
Monitoring responds if within the �me set here no valid message has
been received by the Modbus master.

0x23B6:002
(P514.02)

Time-out monitoring: Keep alive �me-out �me
(MBTCP t-out mon: Keep al t-out)
0.0 ... [2.0] ... 300.0 s
• From version 04.00

Monitoring is ac�ve a�er a valid value is wri�en into the keep alive
register 0x23B6:005 (P514.05) via the Modbus for the �rst �me.
Keep alive monitoring responds if no value (range 1 ... 65535) has been
wri�en into the keep alive register within the �me set here.

0x23B6:005
(P514.05)

Time-out monitoring: Keep alive register
(MBTCP t-out mon: Keep al register)
0 ... [0] ... 65535
• From version 04.00

Time-out monitoring of the keep alive register is ac�ve a�er a value has
been wri�en into the keep alive register for the �rst �me.
In order to prevent that �me-out monitoring for the keep alive register
responds, the keep alive register must be wri�en as follows:
• With a value of 1 ... 65535 ���
• an interval that is shorter than the �me set in 0x23B6:002 (P514.02).

0x2859:003
(P515.03)

Modbus TCP/IP monitoring: Con�gura�on error
(MBTCP monitoring: Con�g error)
• From version 04.00

Selec�on of the response triggered by the recep�on of invalid
con�gura�on data.

Associated error code:
• 33414 | 0x8286 - Network - PDO mapping error

0 No response
1 Warning
2 �������
3 Fault

0x2859:004
(P515.04)

Modbus TCP/IP monitoring: Ini�alisa�on error
(MBTCP monitoring: Init error)
• From version 04.00

Selec�on of the response triggered by the occurrence of an error during
the ini�alisa�on of the network component.

Associated error code:
• 33170 | 0x8192 - Network - Ini�aliza�on error

0 No response
1 Warning
2 �������
3 Fault

0x2859:007
(P515.07)

Modbus TCP/IP monitoring: Fault response to network
�meout
(MBTCP monitoring: React t-out netw)
• From version 04.00

If monitoring detects a �me-out of the TCP communica�on with an
exis�ng TCP connec�on, the error response to be selected with this
parameter occurs.
The maximum permissible �me-out of the TCP communica�on is de�ned
in 0x23B1:010 (P510.10).

Associated error code:
• 33044 | 0x8114 - Network - Overall communica�on �me-out

0 No response
� �������
2 Trouble
3 Fault

0x2859:008
(P515.08)

Modbus TCP/IP monitoring: Fault response to master
�meout
(MBTCP monitoring: React t-out mast)
• From version 04.00

Selec�on of the response if within the �me set in 0x23B6:001 (P514.01)
no valid message has arrived at the Modbus master.

Associated error code:
• 33046 | 0x8116 - Modbus TCP master �me-out

0 No response
1 Warning
2 Trouble
3 �����
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Address Name�/�se�ng�range�/��default�se�ng] InformaƟon
0x2859:009
(P515.09)

Modbus TCP/IP monitoring: Fault response to keep
alive �meout
(MBTCP monitoring: Reac t-out kp-al)
• From version 04.00

Selec�on of the response if within the �me set in 0x23B6:002 
(P514.02)no valid message has been wri�en into the keep alive register.

Associated error code:
• 33047 | 0x8117 - Modbus TCP Keep Alive �me-out

0 No response
1 Warning
2 Trouble
� Fault
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9.� �����������

9.�.� ��� ������ �������
InformaƟon�on�the�CIP�status�can�be�obtained�quickly�via�the�"MS"�and�"NS"�LED�displays�on 
the�front�of�the�inverter.�In�addiƟon,�the�LEDs�at�the�R�45�sockets�indicate�the�connecƟon 
status.

The�"MS"�LED�indicate�the�CIP�module�status.

��� ���� ����������� ��� ������ ������ ��������������
oī Nonexistent The�network�opƟon�is�not�supplied�with�voltage.

On�(green)
OperaƟonal The�network�opƟon�works�correctly.

Blinking�green
Standby The�network�opƟon�is�not�conĮgured�completely�or�the�conĮguraƟon�is�incorrect.

Blinking�red
Major�recoverable

fault
The�network�opƟon�contains�a�correctable�error.

on�(red)
Major�unrecoverable

fault
The�network�opƟon�contains�a�non-correctable�error.

Blinking�green/red
Device�self�tesƟng The�network�opƟon�executes�a�self-test.

The�"NS"�LED�indicate�the�CIP�network�status.

��� ���� ����������� ��� ������� ������ ��������������
oī No�IP�address The�network�opƟon�is�not�supplied�with�voltage�or�has�not�received�an�IP�address�yet.

On�(green)
Connected The�network�opƟon�works�correctly�an�has�established�a�connecƟon�to�the�master.

Blinking�green
No�connecƟons The�network�opƟon

• works�correctly,
• has�been�assigned�to�an�IP�address,
• has�not�been�implemented�into�the�network�yet�by�the�master.

Blinking�red
ConnecƟon�Ɵmeout A�Ɵme-out�has�occurred.

on�(red)
Duplicate�IP The�network�opƟon�cannot�access�the�network�(IP�address�conŇict).

Blinking�green/red
Device�self�tesƟng The�network�opƟon�executes�a�self-test.

������ �������� �� ��� ���� �������
The�LEDs�at�the�R�45�sockets�indicate�the�connecƟon�status�to�the�network:

��� ������ ������� ��������������
oī No�connecƟon�to�the�network.

on
A�physical�connecƟon�to�the�network�is�available.

��� ��������� �������� ��������������
oī No�data�transfer.

on�or�Ňickers

Data�is�exchanged�via�the�network.

9.�.2 ����������� �� ��� �������
The�following�parameters�serve�to�diagnose�the�communicaƟon�acƟviƟes�between�the 
inverter�and�the�Modbus�network.

The�following�parameters�show�informaƟon�on�the�network.

���������
������� ���� � ����� ����� � �������� ������ ����������
0x23B2:001
(P511.01)

AcƟve�Modbus�TCP�se�ngs:�AcƟve�IP�address
(Act.�MBTCP�seƩ.:�Act.�IP�address)
• Read�only
• From�version�04.00

Display�of�the�acƟve�IP�address.
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Address Name / se�ng range / [default se�ng] Informa�on
0x23B2:002
(P511.02)

Ac�ve Modbus TCP se�ngs: Ac�ve subnet
(Act. MBTCP se�.: Act. subnet)
• Read only
• From version 04.00

Display of the ac�ve subnet mask.

0x23B2:003
(P511.03)

Ac�ve Modbus TCP se�ngs: Ac�ve gateway
(Act. MBTCP se�.: Act. gateway)
• Read only
• From version 04.00

Display of the ac�ve gateway address.
Example
The se�ng 276344004 corresponds to the gateway address
196.172.120.16.
• 276344004 = 0x1078ACC4 à 0xC4.0xAC.0x78.0x10 = 196.172.120.16

0x23B2:005
(P511.05)

Ac�ve Modbus TCP se�ngs: MAC address
(Act. MBTCP se�.: MAC address)
• Read only
• From version 04.00

Display of the ac�ve MAC address.

0x23B3
(P509.00)

Switch posi�on
(Switch posi�on)
• Read only
• From version 04.00

Display of the rotary encoder switch se�ng at the last mains power-on.

0x23B5:001
(P513.01)

Ac�ve port se�ngs: Port 1
(Act. port se�.: Port 1)
• Read only
• From version 04.00

Display of the baud rate set for Port 1 in 0x23B4:001 (P512.01).

0 Not connected
1 10 Mbps/Half Duplex
2 10 Mbps/Full Duplex
3 100 Mbps/Half Duplex
4 100 Mbps/Full Duplex

0x23B5:002
(P513.02)

Ac�ve port se�ngs: Port 2
(Act. port se�.: Port 2)
• Read only
• From version 04.00

Display of the baud rate set for Port 2 in 0x23B4:001 (P512.01).

0 Not connected
1 10 Mbps/Half Duplex
2 10 Mbps/Full Duplex
3 100 Mbps/Half Duplex
4 100 Mbps/Full Duplex

0x23B8
(P516.00)

Modbus TCP module status
(MBTCP modul. stat)
• Read only
• From version 04.00

Display of the TCP module state.

0 Power o�
1 Ini�aliza�on
2 Warning
3 Fault
4 No con�gura�on
5 Opera�onal

0x23B9
(P517.00)

Modbus TCP/IP network status
(MBTCP netw stat)
• Read only
• From version 04.00

Display of the ac�ve network status.

0 No con�gura�on
1 Ini�aliza�on
2 Connec�on �me-out
3 Con�gura�on error
4 Not connected
5 Connec�on established

0x23BA:001
(P580.01)

Modbus TCP sta�s�cs: Messages received
(MBTCP sta�s�cs: Rx messages)
• Read only
• From version 04.00

Display of the total number of messages received.
• This counter counts both valid and invalid messages.
• A�er the maximum value has been reached, the counter starts again

"0".
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Address Name / se�ng range / [default se�ng] Informa�on
0x23BA:002
(P580.02)

Modbus TCP sta�s�cs: Valid messages received
(MBTCP sta�s�cs: Valid Rx messag.)
• Read only
• From version 04.00

Display of the number of valid messages received.
• A�er the maximum value has been reached, the counter starts again

"0".

0x23BA:003
(P580.03)

Modbus TCP sta�s�cs: Messages with excep�ons
(MBTCP sta�s�cs: Mess. w. except)
• Read only
• From version 04.00

Display of the number of messages with excep�ons that have been
received.
• A�er the maximum value has been reached, the counter starts again

"0".
0x23BA:005
(P580.05)

Modbus TCP sta�s�cs: Messages sent
(MBTCP sta�s�cs: Tx messages)
• Read only
• From version 04.00

Display of the total number of messages sent.
• A�er the maximum value has been reached, the counter starts again

"0".

0x23BE:001
(P585.01)

Modbus TCP/IP diagnos�cs of last Rx/Tx data: Receive
o�set
(MBTCP Tx/Rx diag: Rx o�set)
0 ... [0] ... 240
• From version 04.00

For diagnos�c purposes, the last received message (max. 16 bytes) is
displayed in 0x23BE:002 (P585.02). For longer messages, an o�set can
be speci�ed here, indica�ng from which byte of the message the display
of the 16 bytes is to start.

0x23BE:002
(P585.02)

Modbus TCP/IP diagnos�cs of last Rx/Tx data: Last Rx
message
(MBTCP Tx/Rx diag: Last Rx message)
• Read only
• From version 04.00

Display of the message received last.

0x23BE:003
(P585.03)

Modbus TCP/IP diagnos�cs of last Rx/Tx data:
Transmit o�set
(MBTCP Tx/Rx diag: Tx o�set)
0 ... [0] ... 240
• From version 04.00

For diagnos�c purposes, the last sent message (max. 16 bytes) is
displayed in 0x23BE:004 (P585.04). For longer messages, an o�set can
be speci�ed here, indica�ng from which byte of the message the display
of the 16 bytes is to start.

0x23BE:004
(P585.04)

Modbus TCP/IP diagnos�cs of last Rx/Tx data: Last Tx
message
(MBTCP Tx/Rx diag: Last Tx message)
• Read only
• From version 04.00

Display of the message sent last.



10 IO-Link

IO-Link is a registered trademark. It may only be used by members of the IO-Link community and non-members that have purchased the corresponding 
license. Detailed information on the usage can be found in the IO-Link Community Rules:
https://io-link.com

IO-Link is the standardized IO technology (IEC 61131-9) for communica ion with sensors and actuators. Point-to-point communica ion is based on 
the three-wire sensor and actuator connection without additional requirements concerning the cable material.
IO-Link is no fieldbus but the further development of the existing connection technology for sensors and actuators.

Preconditions

The VLB drive is provided with IO-Link logic unit type VLBXL09.

Scheme of the IO-Link architecture

...I 1O

D3 ... ... DnD1 D2

IOn

...

PLC

Fieldbus

PLC

IO-Link devices

IO-Link master

Device Explanation Meaning in the IO-Link network
PLC Connection from the IO-Link master to the fieldbus

level (PLC). Any Ethernet-based fieldbus can be used.
-

IO-Link master Gateway to the fieldbus level, connection point for all
IO-Link devices in this specific network. Some support
4 IO-Link devices, others 8 or 16 devices.

All brands are possible and compatible (class A plug is
required).

IO-Link device Examples: Sensors, RFID readers, valves, motor starters
or I/O modules.

Specific IO-Link hardware, control unit for the IO-Link
protocol
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Basic components
IO-Link consists of the following basic components:

• IO-Link master

• IO-Link device (e.g. sensors, RFID readers, valves, motor starters, I/O modules).

• Unshielded 3-wire or 5-wire standard cables.

• Engineering tool for configuring and parameterizing the IO-Link device.

The IO-Link master establishes the connection between the IO-Link device and the automation system. As a component of an I/O system, the IO-Link 
master is installed either in the control cabinet or directly in the field as remote I/O in degree of protection IP 65/67.

The IO-Link master communicates over various fieldbuses. An IO-Link master can have several IO-Link ports (channels). A IO-Link device can be connected 
to each port (point-to-point communication).

In principle, any combination of IO-Link masters and IO-Link devices is possible.
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If IO-Link devices different IO-Link specifications are combined, the following must be noted:

• IO-Link V1.0 and V1.1 devices with the IODD version V1.0 can be operated on an IO-Link
master according to V1.0.

• IO-Link devices according to V1.0 and V1.1 can be operated on an IO-Link master according
to V1.1.

• The most important extensions of version 1.1 are:
- Parameterization "Data Storage" function

- Data transfer rate 230.4 kbaud

- Process data width per port up to 32 bytes

- Automatic verification of the compatibility in case of replacement

Transmission types

The transmission is divided into three types.

• Process data: Cyclic data
- The process data of the IO-Link device is transmitted cyclically and the process data size is also determined by the IO-Link device. 

Depending on the device process, data from 0 to 12 bytes are possible (for both, input and output).

• IO-Link device data (parameter): Acyclic data
- IO-Link device data can be parameters, identification data and diagnostic information.

They are exchanged acyclically and at the request of the IO-Link master. IO-Link device data can be written to the IO-Link device and read 
from the IO-Link device.

• Events: Acyclic data
- In case of an event, the IO-Link device signals the occurrence of the event to the IO-Link master. 

The master then reads out the event. Events can be error messages (e.g. short circuit) and warnings or maintenance data (e.g. 
contamination, overheating). Error messages are transferred from the IO-Link device via the IO-Link master to the controller or HMI. The 
IO-Link master can also transfer events and conditions of the IO-Link device. Events include, for example, cable break or communication 
errors. The transmission of IO-Link device parameters or events takes place independently of the cyclic transmission of the process data. 
Transmissions do not influence or impair each other.
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Transmission rate of the IO-Link protocol
Three transmission rates are speci ied for the IO-Link modus:

• COM 1 - 4.8 kBaud

• COM 2 - 38.4 kBaud

• COM 3 - 230.4 kBaud

The IO-Link master supports all three data transmission rates and adapts itself automatically to the transmission rate of the IO-Link device. The VLB 
supports COM 3 (230.4 kBaud)

If transmissions fail, the message is repeated two more times. Only a ter the failure of the third attempt will the IO-Link master detect a 
communication failure and will signal it to the higher-level controller.

Typical topology

Tree

M

DnD2D1

M Master D Device
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10.1 Commissioning

Online commissioning

Usually, the IO-Link device is configured and parameterized by means of engineering tools. After the user has assigned values to the parameters, 
these are loaded into the IO-Link device and become active. These parameters are uploaded to the Data Storage within the IO-Link master by 
means of a system command.

Off-site commissioning

Another option is to configure and parameterize the IO-Link devices by means of additional tools, such as the "USB master," outside of the machine 
or plant. The USB master tool loads the parameter set to the IO-Link device according to configuration, parameter setting and validation (to become 
"active"). After the installation in the machine or plant has been completed, these parameters are automatically uploaded to the Data Storage of 
the IO-Link master.

Preconditions

• The inverter is connected as an IO-Link device to an IO-Link master.

• The entire wiring has been checked for completeness, short circuit and earth fault.

• All IO-Link nodes are supplied with voltage and are switched on.

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

• The IO-Link master is configured for Data Storage.
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10.2 Basic setting and options
Compared to a VLB drive without IO-Link, a VLB drive with IO-Link has some different default settings:

Parameter Standard value
0x2631:037 (P400.37) Network control: = TRUE
0x2631:002 (P400.02) Constant TRUE [1]
0x2860:001 (P201.01) Standard frequency setpoint source = Network [5]
0x2860:002 (P201.02) PID control Standard setpoint source = Network = [5]
0x2860:003 (P201.03) Torque control Standard setpoint source = [5]
0x2634:001 (P420.01) NetWordIN2.15 [49]
0x2634:002 (P420.02) NetWordIN2.14 [48]
0x2639:002 (P440.02) NetWordIN3 [20]

Error responses or events

When an event occurs, the IO-Link device reports an "Event Flag" to the IO-Link master. The IO-Link master recognizes the "Event Flag" and reads 
the reported event. While an event is read, no parameter data can be exchanged, because the "on-request data" time block (Device reply message) 
is used for transmitting the event data. Three event categories are defined:

• Error messages (error)

• Maintenance data (warnings)

• IO-Link device functions (notifications)
Recording error information
There are two options to record error information on IO-Link: 

• Via the IO-Link "event" mechanism

• Via the "Read-out of the device history buffer" device function (SDO communication)

IO-Link “event” mechanism

Three different event categories (according to IO-Link specification) are transmitted to the PLC via the IO-Link master. Each "Event" IO-Link category 
has an "error response" of a particular IO-Link device.

IO-Link event IO-Link device (error response)
Error messages (error) Errors and problems
Maintenance data (warnings) Warning
IO-Link device functions (notifications) No response

Example:

# Title IO-Link device
“Error code”

IO-Link "error code" IO-Link device
(Error response)

IO-Link event

1 No memory module 0c7681 0x1843 Error Error messages
(Error)

2 Cooling fan warning 0x4281 0x1813 Warning Maintenance data
(Warnings)

3 Max. current reached 0x238A 0x1809 No response IO-Link device functions
(Notifications)
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IO-Link error codes

Error messages that are transmitted to the PLC via the IO-Link master do not have the same error coding as the IO-Link device. In accordance with 
the IO-Link specification, the following manufacturer-specific "error codes" are given:

• 0x1800 to 0x18FF

In order to obtain a clear identification for each IO-Link error, a unique IO-Link "error code" is assigned to each of them.

See the example in previous table or see chapter 10.7.5. 

Reading out the device protocol buffer (SDO communication)
This mechanism allows you to access and read out all logbook data. In order to address the respective parameter, the SDO channel must be used. 
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10.3 Process data transfer
The process data is used to control the inverter.

• The process data is transmitted automatically and cyclically between the IO-Link master and the IO-Link device.

• To be able to optimize the process data transfer to the current application, the total PDO data length can optionally be configured to 6 bytes 
or 12 bytes. Two different IODD's ("IO-Link Device Descriptions") are available for this purpose.

• Output data direction: From IO-Link master to IO-Link device.

• Input data direction: From IO-Link device to IO-Link master.

Changeover of the PDO data length to be transmitted

The changeover can be automatic or manual:

• Automatic (IO-Link master setting "Type compatible"):
If a device ID other than the one con igured in the IO-Link master is detected in the inverter when the IO-Link master starts up, the IO-Link 
master forces this device ID in the inverter (provided this device ID is compatible with the inverter). The inverter then automatically changes 
to the corresponding PDO data length.

• Manually:
The PDO data length can also be changed manually by rewriting the device ID in 0x2310:009 via the VLBXSW software or directly via IO-Link:
- 12 Bytes PDO data length: Set 0x2310:009 = "1" - 6 Bytes PDO data length: Set 0x2310:009 = "3"

To apply the changed PDO data length:

1. Save parameter settings: 0x2022:003 (P700.03) = "On / start [1]".

2. Switch the inverter off and then on again in order that the changed communication settings can get effective.

A terwards, the mapping can be set via the following parameters:
• Selection of PDO set: 0x231D

• Internal mapping of the process input data: 0x24E0:001 ... 0x24E0:012

• Internal mapping of the process output data: 0x24E1:001 ... 0x24E1:012
Regardless of the number of mapped parameters, the ixed length of the process data for the corresponding device ID is always transferred 
(excess data is ignored).
Parameter

Address Name / setting range / [default setting] Information
0x231C:001 Process data: Last valid input data

• Read only
• From version 05.04

Last valid process data on the IO-Link communication channel.

0x231C:002 Process data: Last valid output data
• Read only
• From version 05.04

0x231D PDO set selection
• From version 05.04

Display of the process data selection.

0 PDO set 0 (generic) Generic data assignment set. Is used if the PDO configuration differs
from the default selection (change via controller or engineering tool).

1 PDO set 1 - 12 byte Standard mapping for 12 byte data transmission
• Corresponds to Device ID "1 (0x2310:009)

3 PDO set 3 - 6 byte Standard mapping for 6 byte data transmission
• Corresponds to Device ID "3 (0x2310:009)
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10.3.1 Data mapping
Data mapping defines which process data is exchanged cyclically between IO-Link master and IO-Link device. The PDO mapping process cannot be 
applied to all parameters.

The mapping objects are saved in the IO-Link device:

• Internal mapping of the process input data: 0x24E0:001 ... 0x24E0:012

• Internal mapping of the process output data: 0x24E1:001 ... 0x24E1:012

Definition of the process input data
# Description R/W Index
1 RPDO mapping entry 1 R/W 0x24E0:001
2 RPDO mapping entry 2 R/W 0x24E0:002
3 RPDO mapping entry 3 R/W 0x24E0:003
4 RPDO mapping entry 4 R/W 0x24E0:004
5 RPDO mapping entry 5 R/W 0x24E0:005
6 RPDO mapping entry 6 R/W 0x24E0:006
7 RPDO mapping entry 7 R/W 0x24E0:007
8 RPDO mapping entry 8 R/W 0x24E0:008
9 RPDO mapping entry 9 R/W 0x24E0:009
10 RPDO mapping entry 10 R/W 0x24E0:010
11 RPDO mapping entry 11 R/W 0x24E0:011
12 RPDO mapping entry 12 R/W 0x24E0:012

Definition of the process output data

# Description R/W Index
1 TPDO mapping entry 1 R/W 0x24E1:001
2 TPDO mapping entry 2 R/W 0x24E1:002
3 TPDO mapping entry 3 R/W 0x24E1:003
4 TPDO mapping entry 4 R/W 0x24E1:004
5 TPDO mapping entry 5 R/W 0x24E1:005
6 TPDO mapping entry 6 R/W 0x24E1:006
7 TPDO mapping entry 7 R/W 0x24E1:007
8 TPDO mapping entry 8 R/W 0x24E1:008
9 TPDO mapping entry 9 R/W 0x24E1:009
10 TPDO mapping entry 10 R/W 0x24E1:010
11 TPDO mapping entry 11 R/W 0x24E1:011
12 TPDO mapping entry 12 R/W 0x24E1:012
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Data mapping via controller or VLBXSW
Dynamic PDO mapping (receive and transmit data) can be carried out in two ways:

• Via the VLBXSW user interface

• Via the acyclic data transmission.

How to configure dynamic PDO mapping parameters via the SDO channel:

1. Deactivate PDO communication
1. Deactivate RPDO:

a) Via controller or VLBXSW: 0x24E0:000 = 0

b) Via IO-Link master tool : 0x24E0:020 = 0

2. Deactivate TPDO:

a) Via controller VLBXSW: 0x24E1:000 = 0

b) Via IO-Link master tool : 0x24E1:020 = 0

2. Define mapping
1. Assign parameters to the RPDOs in 0x24E0 in the format "0xiiiissll".

(iiii= Index hexadecimal, ss= subindex hexadecimal, ll= data length hexadecimal)
2. Assign parameters to the TPDOs in 0x24E1 in the format "0xiiiissll".

(iiii= Index hexadecimal, ss= subindex hexadecimal, ll= data length hexadecimal) Example:
Assign index 0x4008:001 with data length 16 bit to RPDO 1:
iiii = 4008, ss = 01, II = 10 → 0x24E0:001 = 0x40080110
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The mapping value must cover the device index, not the IO-Link index. Only parameters that are 
marked as "mappable" with the attribute "r,t" or "rt" can be mapped.  
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3. Reactivate PDO communication.
1. Activate RPDO:

a) Via controller or VLBXSW: 0x24E0:000 = Number of mapped parameters

b) Via IO-Link master tool : 0x24E0:020 = Number of mapped parameters

2. Activate TPDO:

a) Via controller or VLBXSW: 0x24E1:000 = Number of mapped parameters

b) Via IO-Link master tool : 0x24E1:020 = Number of mapped parameters

Standard RPDO mapping

The assignment of different bits with the same function is not permissible.

For the process data from IO-Link master to the inverter, the following data mapping is preset in the IO-Link device 
description file (IODD):

IO-Link master --> IO-Link device
0x231D = [3]: 6 Byte PDO 0x231D = [1]: 12 Byte PDO

RPDO mapping entry 1 NetWordIN1 data word 0x4008:001 (P590.01) NetWordIN1 data word 0x4008:001 (P590.01)
RPDO mapping entry 2 Setpoint frequency 0x400B:005 (P592.05) NetWordIN2 data word 0x4008:002 (P590.02)
RPDO mapping entry 3 NetWordIN2 data word 0x4008:002 (P590.02) NetWordIN3 data word 0x4008:003 (P590.03)
RPDO mapping entry 4 - Setpoint frequency 0x400B:005 (P592.05)
RPDO mapping entry 5 - PID setpoints 0x400B:007 (P592.07)
RPDO mapping entry 6 - Torque setpoint 0x400B:008 (P592.08)

Standard TPDO mapping

The assignment of different bits with the same function is not permissible.

For the process data from IO-Link master to the inverter, the following data mapping is preset in the IO-Link device description file (IODD):

IO-Link device --> IO-Link master
0x231D = [3]: 6 Byte PDO 0x231D = [1]: 12 Byte PDO

TPDO mapping entry 1 NetWordOUT1 0x400A:001 (P591.01) NetWordOUT1 0x400A:001 (P591.01)
TPDO mapping entry 2 Digital input status 0x60FD (P118.00) Device actual utilisation 0x2D40:004 (P135.04)
TPDO mapping entry 3 - Motor current 0x2D88 (P104.00)
TPDO mapping entry 4 - Output frequency 0x2DDD (P100.00)
TPDO mapping entry 5 - Current process variable 0x401F:002 (P121.02)
TPDO mapping entry 6 - Actual torque 0x6077 (P107.00)
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10.4 Acyclic data transfer

All parameters from the device description are available via this IO-Link channel. It is always possible to configure the entire function set of the IO-
Link device via this channel.

IO-Link device parameter (data objects on request)
IO-Link device parameters are transmitted acyclically upon request of the IO-Link master. The IO-Link master always first sends a request to the IO-
Link devicewhich is acknowledged by the IO-Link device. This procedure is the same both for "writing" and "reading".

Address range

There is a parameter address offset between the IO-Link and the Lovato parameter indices (according to the IO-Link specification).

IO-Link parameter
range from

IO-Link parameter
range to

Index offset Subindex offset Lovato parameter 
range from

Lovato parameter 
range to

0x1000 0x1FFF 0x3000 0 0x4000 0x4FFF
0x2000 0x2FFF 0x0000 0 0x2000 0x2FFF
0x3000 0x3FFF 0x3000 0 0x6000 0x6FFF

Subindex restriction
In IO-Link, an index (parameter with all subindices) must not exceed 232 bytes. The following indices are too high: 0x2000 and 0x2006.
In IO-Link, each subindex of these parameters is represented by a separate index:

IO-Link index IO-Link subindex Lovato OBD index Lovato OBD subindex
0x201 0x0 0x2000 0x1
... ... ... ...
0x211 0x0 0x2000 0x11 (17)
0x301 0x0 0x2006 0x1
... ... ... ...
0x325 0x0 0x2006 0x25 (37)
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10.5 Data Storage
The "Data Storage" mechanism allows for a consistent and current buffering of IO-Link device parameters on higher levels such as PLC programs or 
IO-Link fieldbus master. The data storage between IO-Link master and IO-Link device is defined in the IO-Link standard whereas the adjacent upper 
"Data Storage" mechanisms depend on the respective fieldbus or system. A IO-Link device is provided with a standardised set of objects which 
contains information on parameters for data storage, e.g. requirements regarding the memory size and control and status information of the "Data 
Storage"mechanism. Revisions of "Data Storage" parameter sets are identified via a parameter checksum.

Purpose and aims

The main purpose of the "Data Storage" mechanism is to automatically configure the new device correctly when the IO-Link device is replaced.
After a "Backup" level is activated, a "defective" IO-Link device can be replaced by a compatible IO-Link device or one appropriate to the type. In 
only a few exceptional cases, user intervention is required to ensure the same functionality and performance.

Preconditions for the activation of the "Data Storage"mechanism

• IO-Link device and IO-Link master must be implemented according to the IO-Link specification V1.1.

• The "Backup" level of this master port must either be "Backup/Restore" or "Restore”.

"Data Storage" class 1: automatic data storage

The configured IO-Link device supports the data storage in such a way that the replacement IO-Link device takes over the role of the predecessor 
fully automatically and if possible with the same performance (motor identification might be required).

Preconditions for parameter sets

Each IO-Link device operates with the configured active parameters. The related set of safety parameters stored in the system (IO-Link master and/
or higher-level system, e.g. PLC) may differ from the set of active parameters.

Active parameters

Data Storage (Device Backup 
Parameter)

Parameter server (Master Backup 
Parameter)

Application

IO-Link device

Port 3

Application

IO-Link device

Application

Port 2

PLC / host

Port 1
IO-Link master

IO-Link device

A replacement of the IO-Link device in operation causes the available parameters to be overwritten by the backup parameters within the newly 
connected IO-Link devices.
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General principle of the data storage
The "DS_UPLOAD_FLAG" bit shows parameter changes in an IO-Link device,

• "DS_UPLOAD_FLAG" = FALSE: No change to the parameter set of the IO-Link device.

• "DS_UPLOAD_FLAG" = TRUE: Change to the parameter set of the IO-Link device.

States of the "DS_UPLOAD_FLAG" bit

"DS_UPLOAD_FLAG" Condition Note
TRUE The "Save user data" device command is activated, 0x2022:003 

(P700.03) = TRUE
The save command sets "DS_UPLOAD_FLAG" from
"FALSE" to "TRUE".

FALSE After a complete parameter backup process, IO-Link master
"DS_UPLOAD_FLAG" is set automatically to "FALSE".

General behavior of the IO-Link master.

FALSE The sequential device commands "Load default settings"
(0x2022:001 (P700.01) = TRUE) and "Save user data" (0x2022:003 
(P700.03) = TRUE) set "DS_UPLOAD_FLAG" to "FALSE".

"Device replacement" application where an IO-Link
device is loaded with a different parameter set
than "standard settings".

"Backup” level in detail
The data memory function is controlled by the user via "Backup" level.

The "Backup" level are always set in the IO-Link master.

The IO-Link master has these "Backup" levels:

IO-Link master Variant 1 IO-Link master Variant 2
Available "Backup" level "Disable" "Disable"

"Backup" "Backup/Restore"
"Restore" "Restore"

Relationship "Backup" level ↔ "DS_UPLOAD_FLAG" (IO-Link master Variant 1)

Application Description "Backup" level "DS_UPLOAD_FLAG"
Commissioning The "Data Storage" is deactivated in the commissioning phase

where configurations, parameter settings and PLC programs are
coordinated, tested and reviewed. Data exchange between IO-Link
master and IO-Link device is not supported.

"Disable" Not relevant

Change from
commissioning to
production

The "Data Storage" will be activated after successful commissioning.
The parameters currently active in the IO-Link device are copied and
saved as backup parameters on the IO-Link master.
Start backup:
Execute the "Save user data" device command, 0x2022:003 
(P700.03) = TRUE

"Backup" TRUE
Will be set to FALSE
again by the master
when backup is
successful.

Production While the IO-Link device is monitored or operated, no parameter
changes in the IO-Link device are accepted.

"Restore" Not relevant

IO-Link device
replacement

The stored backup parameters in the IO-Link master overwrite the
active parameters (e.g. default settings) in the replaced compatible
IO-Link device of the same type.
After a restart, the new IO-Link device operates with the same
parameters as its predecessor.

"Restore" Not relevant
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The user must observe the status of the "DS_UPLOAD_FLAG" in every single application listed below:
Relationship "Backup" level ↔ "DS_UPLOAD_FLAG" (IO-Link master Variant 2)

Application Description "Backup" level "DS_UPLOAD_FLAG"
Commissioning The "Data Storage" is deactivated in the commissioning phase 

where configurations, parameter settings and PLC programs are 
coordinated, tested and reviewed. Data exchange between IO-Link 
master and IO-Link device is not supported.

"Disable" Not relevant

Change from
commissioning to
production

The "Data Storage" will be activated after successful commissioning. 
The parameters currently active in the IO-Link device are copied and 
saved as backup parameters on the IO-Link master.
Start backup:
Execute the "Save user data" device command, 0x2022:003 
(P700.03) = TRUE

»Backup/Restore« TRUE

Production While the IO-Link device is monitored or operated, no parameter 
changes in the IO-Link device are accepted.

"Backup/Restore" FALSE

IO-Link device
replacement

The stored backup parameters in the IO-Link master overwrite the 
active parameters (e.g. default settings) in the replaced compatible 
IO-Link device of the same type.
After a restart, the new IO-Link device operates with the same 
parameters as its predecessor.

"Backup/Restore"

Application 1: IO-Link device "Out of the Box":
After a restart, the new IO-Link device operates with the same 
parameters as its predecessor.

FALSE

Application 2: IO-Link device with parameter set deviating from the 
default settings:
"DS_UPLOAD_FLAG" = TRUE
The sequential device commands "Load default settings"
(0x2022:001 (P700.01) = TRUE) and "Save user data" (0x2022:003 
(P700.03) = TRUE) set "DS_UPLOAD_FLAG" to "FALSE".
After a restart, the new IO-Link device operates with the same 
parameters as its predecessor.

TRUE »FALSE

Device access lock
The device access lock serves to deactivate various IO-Link device functions according to the IO-Link standard. The VLB only knows one function:

• "Data Storage" (required if the device supports data storage)

If the bit is set in the IO-Link device , the "data storage" mechanism is deactivated. The IO-Link device reacts to a write access with a negative 
service response - access denied. The read access is not affected.

Parameter

Address Name / setting range / [default setting] Information
0x2315 Device access locks

0 ... [0] ... 65535
• From version 05.04

Device access locks allow for the control of the device behaviour. The
parameter is optional.

Bit  1 Data storage locked

10.6 Monitoring

The parameters for setting network monitoring functions are described below. 

Parameter
Address Name / setting range / [default setting] Information
0x2859:002 IO-Link monitoring: Data exchange exited

• From version 05.04
Data exchange interrupted (wire breakage, loose connector, or similar).

0 No response
1 Warning
2 Trouble
3 Fault
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Address Name / setting range / [default setting] Information
0x2859:005 IO-Link monitoring: Invalid process data

• From version 05.04
Cyclic data is invalid or no data is received. The error response can be
set.

0 No response
1 Warning
2 Trouble
3 Fault

10.7 Diagnostics
10.7.1 Status LEDs
The LEDs indicate the connection status to the network:

LED "RUN" (green) Status/meaning
Off No data transfer.

Blinking
Active data transfer.

10.7.2 Information on protocol identification 

Parameter

Address Name / setting range / [default setting] Information
0x2310:001 Direct Parameter Page1: Master command

• Read only
• From version 05.04

Status display of the "Master Command".

0x2310:002 Direct Parameter Page1: Master cycle time
• Read only
• From version 05.04

Current cycle time with which the master responds to the device. Can be
used as parameter for monitoring the process data transfer.

0x2310:003 Direct Parameter Page1: Minimum cycle time
• Read only
• From version 05.04

Minimum cycle time supported by the device. This is a performance
feature of the device and depends on its technology and
implementation.

0x2310:004 Direct Parameter Page1: M-sequence capability
• Read only
• From version 05.04

Information on the implemented options with regard to the M
sequences and the physical configuration.

0x2310:005 Direct Parameter Page1: Revision ID
• Read only
• From version 05.04

ID of the IO-Link protocol version used for the implementation. 0x11
(used version 1.1)

0x2310:006 Direct Parameter Page1: Process data input
• Read only
• From version 05.04

Input data from the IO-Link device to the IO-Link master.

0x2310:007 Direct Parameter Page1: Process data output
• Read only
• From version 05.04

Output data from the IO-Link master to the IO-Link device.

0x2310:008 Direct Parameter Page1: Vendor ID
• Read only
• From version 05.04

Display of the manufacturer ID.

0x2310:009 Direct Parameter Page1: Device ID
0 ... [0] ... 4294967295
• From version 05.04

Display of the device ID.
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Address Name / setting range / [default setting] Information
0x2310:010 Direct Parameter Page1: Function ID

• Read only
• From version 05.04

Display of the function ID.

10.7.3 Device identification

For device identification, the inverter provides the parameters listed in the following. 

Parameter
Address Name / setting range / [default setting] Information
0x2319:001 Device information: Vendor name

• Read only
• From version 05.04

Display of the manufacturer name.

0x2319:002 Device information: Vendor text
• Read only
• From version 05.04

Display of the vendor text.

0x2319:003 Device information: Product name
• Read only
• From version 05.04

Display of the product name.

0x2319:004 Device information: Product ID
• Read only
• From version 05.04

Display of the product ID.

0x2319:005 Device information: Product text
• Read only
• From version 05.04

Display of the product text.

0x2319:006 Device information: Application specific tag
["My Device"]
• From version 05.04

Display of the application-specific name. Identical with parameter
0x2001 (P191.00).

10.7.4 IODD and Engineering
An electronic device description, the IODD file, is available for each device and provides information on the system integration:
• Communication features

• Device parameters with name, value range and standard value

• Identification, process and diagnostic data

• Picture of the IO-Link device

The structure of the IODDs is the same for all devices of all manufacturers. The structure of the IODD is always represented in the same way by the 
IO-Link configuration tools of the IO-Link master manufacturers. This ensures the same handling of all IO-Link devices irrespective of the 
manufacturer. For IO-Link devices that support both V1.0 and V1.1 functionality, two different IODD versions are available.

IODDfinder

The IODDfinder is a service of the IO-Link Community. IODDfinder is a non-proprietary central database for description files (IODDs). Moreover, 
this platform provides an overview of all IO-Link devices. 

IO-Link configuration tools

The IO-Link configuration tools of the IO-Link master manufacturers are able to read IODDs. The main tasks of the 
IO-link configuration tools include:

• Assignment of the devices to the ports of the IO-Link master

• Easy parameterization of the IO-Link devices

In addition, the connected devices must have diagnostics capability. This allows the IO-Link configuration tool to provide a transparent visualization 
of the IO-Link system down to the field level.

31
10

03
07

I4
88

 G
B 

10
 2

4 
  

151

Download the IODD file from www.LovatoElectric.com > VLB... (type the product code in the search bar) > Software & upgrades > Firmware and 
drivers for VLBXSW.

http://io-link.com/de/IODDfinder/IODDfinder.php


10.7.5 IO-Link event IDs
The IO-Link error codes differ from the Lovato error codes. According to the IO-Link specification, manufacturer-specific "error codes" 
are listed in the following table.

• Clicking the details of the error code shows you a detailed description of the error message.

• If the inverter indicates an "internal error" that is not listed here, restart the inverter. If the error persists, make a note of the 
error code and contact the manufacturer.

Event ID Event Severity
0x1801 CiA: Continuous over current (internal) Fault
0x1802 Short circuit or earth leakage at the motor end Fault
0x1803 Short circuit at the motor end Fault
0x1804 CiA: i²xt overload (thermal state) Fault
0x1805 Fault - Device utilization (ixt) too high Fault
0x1806 Warning - Device utilization (ixt) too high Warning
0x1807 Clamp responded too often Fault
0x1808 SL-PSM stall detection active Trouble
0x1809 Maximum current reached Information
0x180A Mains phase fault Fault
0x180B UPS operation active Warning
0x180C Fault - DC bus overvoltage Fault
0x180D DC bus overvoltage warning Warning
0x180E Fault - DC bus undervoltage Trouble
0x180F DC bus undervoltage warning Warning
0x1810 DC-bus voltage to low for power up Warning
0x1811 Fault - Power unit overtemperature Fault
0x1812 Fault - Heat sink temperature sensor Fault
0x1813 Heat sink fan warning Warning
0x1814 PU overtemperature warning Warning
0x1815 Motor overtemperature Fault
0x1816 External supply voltage critical Warning
0x1817 Overload 24 V supply Warning
0x1818 OEM hardware incompatible Fault
0x1820 Warning - Internal fan Warning
0x182A Trigger/functions connected incorrectly Trouble
0x182B User-defined fault 1 Fault
0x182C User-defined fault 2 Fault
0x182D Warning invert rotation Warning
0x182E Maximuml allowed troubles exceeded Fault
0x182F User-defined fault Fault
0x1830 Network: user fault 1 Fault
0x1831 Network: user fault 2 Fault
0x1832 NetWordIN1 configuration incorrect Trouble
0x1890 Changed device ID not yet active Fault
0x1891 Default settings not yet active Fault
0x1834 CU: load error ID tag Fault
0x1835 PU: load error ID tag Fault
0x1836 Power unit unknown Fault
0x1838 Assertion level monitoring (Low/High) Fault
0x1839 Fault - Analog input 1 Fault
0x183A Analog input 2 fault Fault
0x183B HTL input fault No response
0x183C Analog output 1 fault Warning
0x183D Analog output 2 fault Warning
0x183E Fault - Pole position identification Fault
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Event ID Event Severity
0x183F Motor overcurrent Fault
0x1840 Encoder open circuit Warning
0x1841 Feedback system: speed limit Warning
0x1842 Memory module is full Warning
0x1843 Memory module not present Fault
0x1844 Invalid user data Fault
0x1845 Data not compl. saved before powerdown Warning
0x1848 Memory module: invalid OEM data Warning
0x1849 Memory module: wrong type Fault
0x184A EPM firmware version incompatible Fault
0x184B EPM data: firmware type incompatible Fault
0x184C EPM data: new firmware type detected Fault
0x184D EPM data: PU size incompatible Fault
0x184E EPM data: new PU size detected Fault
0x184F Invalid parameter changeover configuration Warning
0x1850 EPM data: unknown parameter found Information
0x1851 Parameter changes lost Fault
0x1852 Network - Time-out explicit message Warning
0x1853 Network - Overall communication time-out Warning
0x1854 Time-out (PAM) No response
0x1855 Modbus TCP master time-out Fault
0x1856 Modbus TCP Keep Alive time-out Fault
0x1858 CAN: bus off Trouble
0x1859 CAN: warning Warning
0x185A CAN: heartbeat time-out consumer 1 Fault
0x185B CAN: heartbeat time-out consumer 2 Fault
0x185C CAN: heartbeat time-out consumer 3 Fault
0x185D CAN: heartbeat time-out consumer 4 Fault
0x185E Network - Watchdog time-out Trouble
0x185F Network - Disruption of cyclic data exchange No response
0x1860 Network - Initialization error Trouble
0x1861 Network - Invalid cyclic process data Trouble
0x1863 Modbus: network time-out Fault
0x1864 Modbus: incorrect request by master Warning
0x1865 Network communication faulty Trouble
0x1866 POWERLINK: Loss of SoC Trouble
0x1867 POWERLINK: CRC error Trouble
0x1868 Network - PDO mapping error Trouble
0x1869 CAN: RPDO1 time-out Fault
0x186A CAN: RPDO2 time-out Fault
0x186B CAN: RPDO3 time-out Fault
0x186C Torque limit reached No response
0x186D Function not allowed in selected operating mode Warning
0x186E Keypad removed Fault
0x186F Fault - Brake resistor overload Fault
0x1870 Safety option - Internal error Fault
0x1871 Motor overspeed Fault
0x1872 Motor phase missing No response
0x1873 Motor phase failure phase U No response
0x1874 Motor phase failure phase V No response
0x1875 Motor phase failure phase W No response
0x1876 Motor parameter identification fault Fault
0x1877 FMF Error Fault
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Event ID Event Severity
0x188F Cascading overload Warning
0x187E Warning - Brake resistor overload Warning
0x187F Automatic start disabled Fault
0x1880 Load loss detected No response
0x1881 Motor overload No response
0x1882 Maximum motor frequency reached Warning
0x188c Manual mode disabled Warning
0x188d Manual mode activated Warning
0x188e Manual mode time-out Fault
0x1883 Wrong password Warning
0x1884 Warning Warning
0x1885 Fatal Error Fault
0x1886 Power unit fatal error Fault
0x1888 Keypad full control active Warning
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