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@ Please read these instructions before you start working!
Follow the enclosed safety instructions.

These instructions are valid for ECSXM axis modules, application software V 1.2, as of version:

@

ECS x M  xxx X 4 X xxx XX XX XX
Device type Lenze biischeen

Made in Germany
Tnput 2/PE DC

Output 3/PEAC

Design

E = standard panel-mounted unit, IP20
D = push-through technique (thermally separated) [ — -
C= coId—pIate technique ||IIEEQIIIIIIIIIIIIIIIIII ZULIT AT

| a-sw]| B-sw | Parameter

Id.-No. Prod.-No. Ser.-No.

Application
M ="Motion”

Peak current

004=4A 032=32A
008=8A 048 =48 A
016=16 A 064 =64 A

Fieldbus interface
C = CAN system bus

Voltage class
4=400V/500V

Technical version

B = Standard
| =For IT systems

Variant

Hardware version
1A or higher

Version of operating software (B-SW)
6.0 or higher

\II

-~ Tip!
Current documentation and software updates concerning Lenze products can be found on
the Internet in the ”"Services & Downloads” area under

http://www.Lenze.com

© 2007 Lenze Drive Systems GmbH, Hans-Lenze-Straf3e 1, D-31855 Aerzen

No part of this documentation may be reproduced or made accessible to third parties without written consent by Lenze Drive
Systems GmbH.

All information given in this documentation has been selected carefully and complies with the hardware and software described.
Nevertheless, discrepancies cannot be ruled out. We do not take any responsibility or liability for any damage that may occur.
Necessary corrections will be included in subsequent editions.
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Scope of supply

Position
Al

°
1

Description Quantity
ECSOOIM... axis module 1
Accessory kit with fixing material corresponding to the design (O): 1

® "E” - standard panel-mounted unit
® "D” - push-through technique
® "C” - cold-plate technique

Mounting Instructions
Drilling jig
Functional earth conductor (only ECSDM...)

Note!
The ECSZA000X0B connectors must be ordered separately.

Connections and interfaces

Position Description Detailed
information
X23 Connections [Afpy|
e DC-bus voltage
e PE
LEDs: Status and fault display
x1 Automation interface (AIF) for
e Communication module ey
® Operating module (keypad XT) [ [Teg
X2 PE connection for AIF
X3 Analog input configuration [aryg
X4 CAN connection W7g
® MotionBus (CAN) / for ECSxA: System bus (CAN)
o Interface to higher-level control
X14 CAN-AUX connection
® System bus (CAN)
e PCinterface/HMI for parameter setting and diagnostics
X6 Connections ]y |
® 24V supply
e Digital inputs and outputs (A8 1%
® Analoginput (a8 oy |
e "Safe torque off” (formerly "safe standstill”) m
S1 DIP switch [T83
o CAN address
o CAN baud rate
X7 Resolver connection w7
X8 Encoder connection W73
e Incremental encoder (TTL encoder)
e SinCos encoder
X25 Brake control connection ]y}
X24 Motor connection BR] yi|
Status displays
LED Operating state Check test
Red Green
Off On Controller enabled, no fault
Off Blinking Controller inhibited (CINH), switch-on inhibit Code C0183
Blinking Off Trouble/fault (TRIP) is active Code C0168/1
Blinking On Warning/FAIL-QSP is active Code C0168/1
4 l-enze EDBCSXMO064 EN 7.0
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1 Preface and general information
How to use these Operating Instructions

1 Preface and general information

11 How to use these Operating Instructions

These Operating Instructions assist you in connecting and commissioning the
ECSxM... axis modules with multi-axis positioning functionality in connection with a
master control.

They contain safety instructions which must be observed!

All persons working on and with the ECSxM... axis modules must have the
Operating Instructions available and must observe the information and notes relevant for
their work.

The Operating Instructions must always be in a complete and perfectly readable condition.

1.2 Terminology used
Term In the following text used for
Power supply ECSXE... power supply module
module
ECSxE... Any power supply module of ECS series

10

Capacitor module
ECSxK...

ECSxK... capacitor module

Any capacitor module of ECS series

Axis module ECSxM... axis module

Controller

ECSXS... Any axis module of ECS series:

ECSxP... ® ECSXS... application "Speed and Torque”
ECSxM... ® ECSxP... application "Posi and Shaft”
ECSXA ... e ECSxM... application "Motion”

Drive system

24V supply
Low-voltage supply

® ECSxA... application ”Application”

Drive systems with:

® ECSXS.../ ECSxP.../ ECSXxM... / ECSXA... axis modules
® ECSXE... power supply modules

e ECSxK... capacitor modules

® Other Lenze drive components

Voltage supply

e of the control card, voltage range 20 ... 30 V DC (+0 V)

e of the "safe torque off”(formerly "safe standstill”), voltage range 18 ... 30 V DC (+0 V)
e of the motor holding brake, voltage range 23...30 V DC (+0 V)

AlF Automation InterFace
Cxxxx/y Subcode y of code Cxxxx (e.g. C0470/3 = subcode 3 of code C0470)
Xk/y Terminal y on the plug connector Xk (e.g. X6/B+ = terminal B+ on the plug connector X6)

Lenze

EDBCSXMO064 EN 7.0



1.3 Code descriptions

Preface and general information il
Code descriptions

Lenze codes are described in the form of tables with the following structure:

Column Abbreviation
No. Cxxxx

Cxxxx

[Cxxxx]
Designation
Lenze/{Appl.} X

{xxx...}

@
Selection 1 {%}
IMPORTANT

Example

Code Possible settings
No. Designation Lenze/ Selection

C0003 Parsave

C1192

1 Char.: OHM

2 Char.: OHM

EDBCSXM064 EN 7.0

{Appl.}
0
0
1
1000 0
{o}
2225

99

Done

Meaning

Code no. Cxxxx
Subcode 1 of Cxxxx
Subcode 2 of Cxxxx

Changed parameter of the code or subcode is accepted after pressing
PRG

Changed parameter of the code or subcode is accepted after pressing
if the controller is inhibited.

LCD of XT EMZ9371BC keypad

Lenze setting:
e Value at delivery or after loading the Lenze setting with C0002.

Deviating application initialisation value:

e Value at delivery.

e After loading the Lenze setting with C0002, the application
initialisation value is overwritten by the Lenze setting.

e The application initialisation values can be restored by loading the
application software with "Global Drive Loader” (GDL).

The column "Important” contains further information
Minimum value {unit} maximum value
Short code description

IMPORTANT

Save parameter set
Saving completed

Save parameter set 1 Non-volatile saving of parameter

setl

Selection of resistance
characteristic for PTC
{10} 30000 Resistance at temperature 1

Resistance at temperature 2

Lenze 11



Preface and general information
Features of the axis module ECSxM

Features of the axis module ECSxM

Homing can be selected from 19 modes
Brake logic can be connected

Switching of operating modes

—"Velocity Mode”

—"Homing Mode”

—"Interpolated Position Mode” (for travel according to setpoint selection)
—"Manual Jog”

Torque feedforward control

Fine interpolation

Interpolation cycle can be selected between 1 -10 ms
Sequence co-ordination with master control

Toggle bit monitoring

Status signals selectable via control words

Safety function "safe torque off” (formerly "safe standstill”)

Double CAN ON BOARD:
— MotionBus (CAN): Control interface "CAN” (PDO1, sync-based)
— System bus (CAN): Interface "CAN-AUX” for parameter setting/diagnostics

vV VvV V. v vV VY

» Supported feedback systems:
— Resolver with and without position storage
— Encoder (incremental encoder (TTL encoder), sin/cos absolute value encoder)

» Commissioning and parameter setting with the Lenze parameter setting and
operating program "Global Drive Control” (GDC)

mnze EDBCSXMO064 EN 7.0
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Structure

Fig.1-1
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ECSxM

Structure of the ECS application "Motion”
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Preface and general information
Scope of supply

Scope of supply

The scope of supply of the ECSxM... axis module contains:

» Basic device

» Accessory kit with fixing material corresponding to the design:

—"E” - standard panel-mounted unit
—”D"” - push-through technique
—"C” - cold-plate technique

» Mounting Instructions
Drilling jig
Functional earth conductor (only ECSDM...)

Accessories

Information on the following accessories can be found in the appendix (L1 [288).

» Connectors for
— power supply modules: ECSZEOOOX0B
— capacitor modules: ECSZKO0O0XO0B
—axis modules: ECSZA000X0B

ECSZS000X0B001 shield mounting kit (EMC accessories)
Communication modules for the automation interface (AIF)
ECSXE... power supply module

ECSxK... capacitor module

Brake resistors

Mains fuses

Mains chokes

RFI filters

Motors

vV v vV vV vV vV v VY

Lenze
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Preface and general information il
Legal regulations

1.7 Legal regulations

Identification  Nameplate CE identification Manufacturer
Lenze controllers are Conforms to the EC Low-Voltage Lenze Drive Systems GmbH
unambiguously designated by the  Directive PO box 101352
contents of the nameplate. D-31763 Hameln

Application as  ECSxM... axis modules

directed °
°

must only be operated under the conditions prescribed in these instructions.
are components

— for open and closed loop control of variable speed drives with PM synchronous motors and asynchronous
motors.

— for installation in a machine.

— for assembly with other components to form a machine.

are electrical equipment for the installation in control cabinets or similar closed operating areas.
comply with the protective requirements of the EC Low-Voltage Directive.

are not machines for the purpose of the EC Machinery Directive.

are not to be used as domestic appliances, but for industrial purposes only.

Drive systems with ECSxM... axis modules

comply with the EC Directive "Electromagnetic compatibility” if they are installed according to the guidelines
of CE-typical drive systems.

can be used

— at public and non-public mains.

—inindustrial premises.

The user is responsible for the compliance of his application with the EC directives.

Any other use shall be deemed inappropriate!

Liability °

Warranty °

EDBCSXM064 EN 7.0

The information, data and notes in these instructions met the state of the art at the time of printing. Claims
on modifications referring to axis modules and components which have already been supplied cannot be
derived from the information, illustrations and descriptions given in these instructions.

The specifications, processes and circuitry described in these instructions are for guidance only and must be
adapted to your own specific application. Lenze does not take responsibility for the suitability of the process
and circuit proposals.

Lenze does not accept any liability for damages and failures caused by:

— Disregarding the Operating Instructions

— Unauthorised modifications to the axis module

— Operating errors

— Improper working on and with the axis module

Terms of warranty: See terms of sales and delivery of Lenze Drive Systems GmbH.

Warranty claims must be made to Lenze immediately after detecting the deficiency or fault.
The warranty is void in all cases where liability claims cannot be made.

Lenze 15
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Safety instructions
General safety and application notes for Lenze controllers

Safety instructions

General safety and application notes for Lenze controllers

(According to: Low-Voltage Directive 73/23/EEC)
General

Depending on their degree of protection, some parts of Lenze controllers (frequency
inverters, servo inverters, DC controllers) and their accessory components can be live,
moving and rotating during operation. Surfaces can be hot.

Non-authorised removal of the required cover, inappropriate use, incorrect installation or
operation, creates the risk of severe injury to persons or damage to material assets.

For more information please see the documentation.

All operations concerning transport, installation, and commissioning as well as
maintenance must be carried out by qualified, skilled personnel (IEC 364 and CENELEC HD
384 or DIN VDE 0100 and IEC report 664 or DIN VDE 0110 and national regulations for the
prevention of accidents must be observed).

According to this basic safety information, qualified, skilled personnel are persons who are
familiar with the assembly, installation, commissioning, and operation of the product and
who have the qualifications necessary for their occupation.

Application as directed

Drive controllers are components which are designed for installation in electrical systems
or machinery. They are not to be used as domestic appliances, but only for industrial
purposes according to EN 61000-3-2.

When installing drive controllers into machines, commissioning of these controllers (i.e.
the starting of operation as directed) is prohibited until it is proven that the machine
corresponds to the regulations of the EC Directive 98/37/EC (Machinery Directive); EN
60204 must be observed.

Commissioning (i.e. starting of operation as directed) is only allowed when there is
compliance with the EMC Directive (89/336/EEC).

The controllers meet the requirements of the Low-Voltage Directive 73/23/EEC. The
harmonised standard EN 61800-5-1 applies to the controllers.

The technical data as well as the connection conditions can be obtained from the
nameplate and the documentation. They must be strictly observed.

Warning: The controllers are products which can be installed in drive systems of category
C2 according to EN 61800-3. These products can cause radio interference in residential
areas. In this case, special measures can be necessary.

Transport, storage
Please observe the notes on transport, storage and appropriate handling.

Observe the climatic conditions according to the technical data.

mnze EDBCSXMO064 EN 7.0



Safety instructions D
General safety and application notes for Lenze controllers

Installation

The controllers must be installed and cooled according to the instructions given in the
corresponding documentation.

Ensure proper handling and avoid mechanical stress. Do not bend any components and do
not change any insulation distances during transport or handling. Do not touch any
electronic components and contacts.

Controllers contain electrostatically sensitive components, which can easily be damaged
by inappropriate handling. Do not damage or destroy any electrical components since this
might endanger your health!

Electrical connection

When working on live controllers, the valid national regulations for the prevention of
accidents (e.g. VBG 4) must be observed.

Carry out the electrical installation in compliance with the corresponding regulations (e.g.
cable cross-sections, fuses, PE connection). More detailed information is given in the
corresponding documentation.

Notes about installation according to EMC regulations (shielding, earthing, filters and
cable routing) are included in the documentation. These notes also apply to CE-marked
controllers. The compliance with limit values required by the EMC legislation is the
responsibility of the manufacturer of the machine or system. The controllers must be
installed in housings (e.g. control cabinets) to meet the limit values for radio interferences
valid at the site of installation. The housings must enable an EMC-compliant installation.
Observe in particular that e.g. the control cabinet doors should have a circumferential
metal connection to the housing. Reduce housing openings and cutouts to a minimum.

Lenze controllers can cause a DC residual current in the protective conductor. If a residual
current device (RCD) is used as a protective means in the case of direct or indirect contact,
only a residual current device (RCD) of type B may be used on the current supply side of the
controller. Otherwise, another protective measure, such as separation from the
environment through double or reinforced insulation or disconnection from the mains by
means of a transformer must be used.

Operation

If necessary, systems including controllers must be equipped with additional monitoring
and protection devices according to the valid safety regulations (e.g. law on technical
equipment, regulations for the prevention of accidents). The controller can be adapted to
your application. Please observe the corresponding information given in the
documentation.

After a controller has been disconnected from the voltage supply, all live components and
power connections must not be touched immediately because capacitors can still be
charged. Please observe the corresponding stickers on the controller.

All protection covers and doors must be shut during operation.

Note for UL approved systems with integrated controllers: UL warnings are notes that only
apply to UL systems. The documentation contains special UL notes.

EDBCSXMO064 EN 7.0 '-enze 17
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Safety instructions
General safety and application notes for Lenze controllers

Safety functions

Special controller variants support safety functions (e.g. "safe torque off”, formerly "safe
standstill”) according to the requirements of Annex | No. 1.2.7 of the EC Directive
”Machinery” 98/37/EC, EN 954-1 Category 3 and EN 1037. Strictly observe the notes on
the safety functions given in the documentation on the respective variants.
Maintenance and servicing

The controllers do not require any maintenance, if the prescribed conditions of operation
are observed.

If the ambient air is polluted, the cooling surfaces of the controller may become dirty or the
air vents of the controller may be obstructed. Therefore, clean the cooling surfaces and air
vents periodically under these operating conditions. Do not use sharp or pointed tools for
this purpose!

Waste disposal

Recycle metal and plastic materials. Ensure professional disposal of assembled PCBs.

The product-specific safety and application notes given in these Operating Instructions
must be observed!

mnze EDBCSXMO064 EN 7.0



Safety instructions D
Residual hazards

2.2 Residual hazards

Protection of persons

|

Before working on the axis module, check that no voltage is applied to the power
terminals,

— because the power terminals +UG, -UG, U, V and W remain live for at least 3
minutes after mains switch-off.

—because the power terminals +UG, -UG, U, V and W remain live when the motor is
stopped.

The heatsink has an operating temperature of > 70 °C:

— Direct skin contact with the heatsink results in burns.

The leakage current to PE is > 3.5 mA ACor > 10 mA DC.
—EN 61800-5-1 requires a fixed installation.
— The PE connection must be designed to EN 61800-5-1.

— Comply with the additional requirements of EN 61800-5-1 for high leakage
currents.

Device protection

|

|

All pluggable connection terminals must only be connected or disconnected when
no voltage is applied!

The power terminals +UG, -UG, U, V, W, and PE are not protected against polarity
reversal.
—When wiring, observe the polarity of the power terminals!

Power must not be converted until all devices of the power system are ready for
operation. Otherwise, the input current limitation may be destroyed.

Frequent mains switching (e.g. inching mode via mains contactor) can overload and
destroy the input current limitation of the axis module, if

|

|
|

the axis module is supplied via the ECSXE power supply module and the input
current limitation is activated depending on the DC bus voltage (C0175 =1 or 2).

the axis module is not supplied via a power supply module from Lenze.

the low-voltage supply (24 V) is switched off.

Under these operating conditions allow a break of at least 3 minutes between two starting
operations!

In case of frequent disconnections due to safety reasons, use the safety function "Safe
torque off” (STO).

EDBCSXM064 EN 7.0
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Safety instructions
Residual hazards

Motor protection

» Only use motors with a minimum insulation resistance of i = 1.5 kV,
min. du/dt = 5 kV/ps.

— Lenze motors meet these requirements.

» When using motors with an unknown insulation resistance, please contact your
motor supplier.

» Some settings of the axis module lead to an overheating of the connected motor,
e.g. longer operation of self-ventilated motors with low speeds.

» Use PTC thermistors or thermostats with PTC characteristic for motor temperature
monitoring.

mnze EDBCSXMO064 EN 7.0



Safety instructions
Safety instructions for the installation according to U or Ug

2.3 Safety instructions for the installation according to U, or Ug

Warnings!

General markings:

» Use 60/75 °C or 75 °C copper wire only.

» Maximum ambient temperature 55 °C, with reduced output current.
Markings provided for the supply units:

» Suitable for use on a circuit capable of delivering not more than 5000 rms

symmetrical amperes, 480 V max, when protected by K5 or H Fuses
(400/480 V devices).

» Alternate - Circuit breakers (either inverse-time, instantaneous trip types or
combination motor controller type E) may be used in lieu of above fuses
when it is shown that the let-through energy (i2t) and peak let-through
current (Ip) of the inverse-time current-limiting circuit breaker will be less

than that of the non-semiconductor type K5 fuses with which the drive has
been tested.

» Alternate - An inverse-time circuit breaker may be used, sized upon the
input rating of the drive, multiplied by 300 %.

Markings provided for the inverter units:

» The inverter units shall be used with supply units which are provided with
overvoltage devices or systems in accordance with UL840 2nd ed., Table 5.1.

» The devices are provided with integral overload and integral thermal
protection for the motor.

» The devices are not provided with overspeed protection.

Terminal tightening torque of Ib-in (Nm)

Terminal Ib-in Nm
X21,X22,X23,X24 10.6...13.3 1.2..15
X4, X6, X14 1.95..2.2 0.22..0.25
X 25 44..7.1 0.5..0.8

Wiring diagram AWG

Terminal AWG
X21,X22,X23,X24 12..8
X4, X6, X14 28..16
X 25 24..12

EDBCSXMO064 EN 7.0 '-enze 21



2 Safety instructions
Definition of notes used

2.4 Definition of notes used

The following pictographs and signal words are used in this documentation to indicate
dangers and important information:

Safety instructions
Structure of safety instructions:

A Danger!

(characterises the type and severity of danger)

Note
(describes the danger and gives information about how to prevent dangerous
situations)
Pictograph and signal word Meaning
Danger of personal injury through dangerous electrical voltage.
A Da nger! Reference to an imminent danger that may result in death or serious
personal injury if the corresponding measures are not taken.
Danger of personal injury through a general source of danger.
A Da nger! Reference to an imminent danger that may result in death or serious
personal injury if the corresponding measures are not taken.
Danger of property damage.
@ StOP! Reference to a possible danger that may result in property damage if the

corresponding measures are not taken.

Application notes

Pictograph and signal word Meaning
i Notel Important note to ensure troublefree operation
- - inl Useful tip for simple handlin
TIP ful tip for simple handling

@ Reference to another documentation

Special safety instructions and application notes for UL and UR

Pictograph and signal word Meaning

Safety or application note for the operation of a UL-approved device in
UL-approved systems.

@ Wa mingS! Possibly the drive system is not operated in compliance with UL if the
corresponding measures are not taken.

Safety or application note for the operation of a UR-approved device in
UL-approved systems.

m Wa mlngS! Possibly the drive system is not operated in compliance with UL if the
corresponding measures are not taken.

22 l-enze EDBCSXMO064 EN 7.0



Technical data 3

General data and operating conditions

3 Technical data

3.1

General data and operating conditions

Standards and operating conditions

Conformity
Approvals

CE Low-Voltage Directive (73/23/EWQ)

UL 508C

Power conversion equipment

Underwriter Laboratories (File No. E132659)
for USA and Canada

For rated mains voltage and switching frequency of 8 kHz

Max. permissible shielded 50m
motor cable length
Packaging (DIN 4180) Delivery packing
Installation e Installation in IP20 control cabinet
e Forthe "safe torque off” function (formerly "safe standstill”): mounting in IP54
control cabinet
Mounting position Vertically suspended
Free space above 265 mm
below >65mm
With ECSZS000XO0B shield mounting kit: > 195 mm
to the sides Side-by-side mounting without any clearance

Environmental conditions

Climate

Storage
Transport
Operation

Site altitude

Pollution

Vibration resistance

EDBCSXM064 EN 7.0

3k3 in accordance with IEC/EN 60721-3-3
Condensation, splash water and ice formation
not permissible.

IEC/EN 60721-3-1
IEC/EN 60721-3-2
IEC/EN 60721-3-3

VDE 0110 part 2 pollution degree 2

1K3 (-25 ... + 55 °C)
2K3 (-25 ... +70 °C)
3K3(0...+ 55 °C)

Atmospheric pressure: 86 ... 106 kPa
Above +40 °C: reduce the rated output
current by 2 %/°C.

...4000 m amsl

reduce rated output current by 5 %/1000 m
above 1000 m amsl.

Over 2000 m amsl: use is only permitted in
environments with overvoltage category Il

Accelerational stability up to 0.7 g (Germanischer Lloyd, general conditions)

Lenze
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3 Technical data
General data and operating conditions

General electrical data

EMC Compliance with EN 61800-3
Noise emission Compliance with limit value class A to EN 55011
(achieved with application-typical collective filter)
Noise immunity Requirements to EN 61800-3
Requirements Standard Severity
ESDY) EN 61000-4-2 3,i.e
e 8kV with air discharge
e 6 kV with contact discharge
High frequency in cables EN 61000-4-6 10V;0.15 ... 80 MHz
RF interference (enclosure) EN 61000-4-3 3,i.e.10V/m;
80...1000 MHz
Burst EN 61000-4-4 3/4,i.e.2 kV/5 kHz
Surge (on mains cable) EN 61000-4-5 3,i.e.1.2/50 us
e 1kV phase-phase
e 2kV phase PE
Insulation resistance Overvoltage category Il to VDE 0110
Discharge current to PE (to > 3.5 mA AC during operation
EN 61800-5-1)
Enclosure IP20 for

e standard mounting (built-in unit)
® Mountingin cold plate technique
® mounting with thermal separation (push-through technique), IP54 on the heatsink
side
Protective measure against ® Short circuit in power terminals
— Motor terminal has a limited protection against short circuit (after short circuit
detection, the error message must be reset.)
® Short circuit in auxiliary circuits
— Digital outputs: protected against short circuit
— Bus and encoder systems: limited protection against short circuit (if necessary,
monitoring functions can be switched off, in this case, error messages must be
reset:)
® Short to earth (protected against short to earth during operation, limited
protection against short to earth on mains power-up)
e Overvoltage
® Motor stalling
® Motor overtemperature (input for KTY, 12 x t monitoring)

Protective insulation of control circuits Protective isolation of mains
Double/reinforced insulation to EN 61800-5-1

1) Noise immunity in the above-mentioned severities must be guaranteed through the control cabinet. The
user must check the compliance with the severities!
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Technical data 3

Rated data
3.2 Rated data
Rated data Type Axis module
ECSx[I004 ECSx]008 ECSx]016
Output power 400 V mains Sn [kVA] 13 2.6 5.3
Data for operation with upstream supply module on Umains [V] 400 480 400 480 400 480
mains voltage
DC-bus voltage Upc bus [V] 15..770
DC-bus current Ibc bus [A] 2.5 2.0 49 3.9 9.8 7.8
Rated output current at 4 kHz I, [A] 2.0 16 4.0 3.2 8.0 6.4
(causes a heatsink temperature of 70°C at an ambient
temperature of 20 °C)
Rated output current at 8 kHz (causes a heatsink I, [A] 1.4 11 2.7 2.2 5.3 4.2
temperature of 70 °C at an ambient temperature of
20°C)
Max. output current Imax [A] 4.0 8.0 16.0
(acceleration current)
Permanent current at standstill lo eff 4 kHz [A] 2.0 16 4.0 3.2 8.0 6.4
(holding current at 90 °C, 4 kHz)
Short-time standstill current lo,eff 4 kHz [A] 2.3 4.6 9.1
(holding current at 90 °C, 4 kHz) 2)
Short-time standstill current lo,eff 4 kHz [A] 3.0 6.0 12.0
(holding current at 70 °C, 4 kHz) 2)
Short-time standstill current lo eff 8 kHz [A] 15 3.0 6.0
(holding current at 70 °C, 8 kHz) 2)
Power loss (operation with rated Inside the device 133 17.3 20.7
P W
current at 4 kHz / 8 kHz) Heatsink loss [W] 14.0 29.0 64.0
Max. output frequency fout [HZ] 600
Mass m [kg] Approx. 2.4

1) If the heatsink temperature reaches 70 °C, the switching frequency automatically changes to 4 kHz.
2)  Theindicated temperature is the measured temperature of the heatsink (C0061).
O Application software: S =Speed & Torque P = Posi & Shaft

M = Motion A = Application
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3 Technical data
Rated data

Rated data

Output power 400 V mains

Data for operation with upstream supply module on
mains voltage

DC-bus voltage
DC-bus current

Rated output current at 4 kHz
(causes a heatsink temperature of 70°C at an ambient
temperature of 20 °C)

Rated output current at 8 kHz (causes a heatsink
temperature of 70 °C at an ambient temperature of
20 °C)

Max. output current

(acceleration current)

Permanent current at standstill 2)
(holding current at 90 °C, 4 kHz)
Short-time standstill current
(holding current at 90 °C, 4 kHz) 2)
Short-time standstill current
(holding current at 70 °C, 4 kHz) 2)
Short-time standstill current
(holding current at 70 °C, 8 kHz) 2)

Power loss (operation with rated
current at 4 kHz / 8 kHz)

Inside the device
Heatsink

Max. output frequency

Mass

Type

Sy [KVA]
Umains [V]

Upc bus [V]
Ipc bus [A]
Ir [A]

Ir [A]

Imax [A]
lo,eff 4 kHz [A]
lo,eff 4 kHz [A]
lo,eff 4 kHz [A]

lo,eff 8 kHz [A]

Ploss [W]

fout [Hz]
m [kg]

ECSx[]004
8.3
400 480

15.6
12.7

125
10.2

8.5 6.8

32.0
16.0 12.8
18.1
24.0

121

27.5
117.0

Approx. 2.4

Axis module
ECSx(]008 ECSx[]016
11.2 13.2
400 480 400 480
15...770
20.9 16.8 24.5 19.6
17.0 13.6 20.0 16.0
11.3 9.0 13.3 10.6
48.0 64.0
23.0 18.4 27.0 216
27.2 36.3
36.0 48.0
18.1 24.2
34.5 41.0
132.0 158.0
600
Approx. 3.3

1) If the heatsink temperature reaches 70 °C, the switching frequency automatically changes to 4 kHz.

2)  Theindicated temperature is the measured temperature of the heatsink (C0061).

O Application software:

26

S =Speed & Torque

M = Motion

Lenze

P = Posi & Shaft
A = Application
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Technical data 3
Current characteristics

Increased continuous current depending on the control factor

3.3 Current characteristics

3.3.1 Increased continuous current depending on the control factor

In the lower speed range —the motor does not need the full motor voltage — particularly
the more powerful ECS axis modules can be permanently operated with increased output
current (cp. continuous current lg o LA [25).

I'TA] &
lo [A]
300 ° ‘
|
27.0 ECSxS/PIM/AO64 |
|
25.0 |
23.0 ECSxS/PIM/AO48 !
|
|
20.0 !
|
16.0 ECSxSIPIM/A032 |
15.0 - |
! 12.7
|
|
10.0 \
8.0 ECSXSIPIM/AO16 ! 8.0
|
|
5.0 4.0 ECSxS/P/M/A008 | 4.0
2.0 ECSxS/P/IM/A004 | 2.0
|
0.0 } ‘ ‘ ‘ ‘ —
0% 50 % 100 %
U Mot_n /U Mot_max
ECSXA002
Fig.3-1 Continuous device current, depending on the output voltage for Upmains <400V at 4 kHz
Iy Rated output current of the axis module
Umot n Actual controller output voltage
Umot max 0.9 x current mains voltage

The permissible continuous current depends on the control factor of the power output
stages, approximately on the ratio of the motor voltage output in the operating point
(Umot n) to the maximum possible output voltage (Upmot max)- Due to voltage drops across
the components involved at rated load and a control margin, Upot max €an be estimated
with 90 % of the mains voltage. -

EDBCSXM064 EN 7.0
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Current characteristics
Increased continuous current depending on the control factor

The following table represents the connections between mains voltage, DC-bus voltage
and motor voltage:

Mains voltage DC-bus voltage Output voltage (motor voltage)
[Umains] [Uzk = Umains X 1.35] nominally achievable for 100 %
modulation
[Umot =0.66 x UZK]
3x230VAC 310V DC 3x205VAC
3x380VAC 510V DC 3x340VAC
3x400VAC 540V DC 3x360VAC
3x415VAC 560V DC 3x370VAC
3x460VAC 620V DC 3x415VAC
3x480VAC 650V DC 3x435VAC
3x528VAC 712V DC 3x475VAC

For steady-state operation in generator mode with increased DC-bus voltage or supply
from a closed-loop controlled DC voltage source, interpolate accordingly between the
values given in the table.

The increased rated currents are valid for the entire specified voltage range at switching
frequencies of 4 kHz and 8 kHz.

i Note!

If in this connection a heatsink temperature of > 70 °C is reached, the drive
switches to a switching frequency of 4 kHz, independently of the adjusted
switching frequency.

-~ Tip!
The operating threshold of the | x t monitoring is automatically derived from
the variable continuous currents.
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Technical data

Current characteristics
Increased continuous current depending on the control factor

Example:

The ECS axis module suitable for operation in conjunction with a Lenze motor of type
MCS 14132 is to be determined.
» Rated motor data

—Rated motor torque (Mpot) =17.2 Nm

— Rated motor speed (Nmet) = 3225 rpm

— Motor voltage at 3250 rpm (Upot_n3250) =275V

— Rated motor current (Imot) =15 A

— Max. motor current (Imot_max) = 92 A

» Application data:
— Max. torque (Mpmax) =35 Nm
— Max. operating speed (nmax) = 2500 rpm
— An effective process power (Peff) of 4.5 kW arises on the basis of the Mn diagram.
— The drive rating results in an effective motor current (lMot_eff) of 14.8 A.

A first estimation based on the rated current of the ECS axis module would probably lead
to selecting the ECSxM048 module with a rated current of 17.0 A.

However, if we take into account the increased continuous current for smaller control

factors, the more cost-effective ECSxM032 axis module with a rated current of 12.7 A can

be used here.

» When the MCS 14132 is operated with 2500 rpm, the real motor voltage is
(UmMot_n2500):

n 2500 rpm
Umot_n2500 = Umot_n3250 * ﬁ = 275V - 3250 rpm =212V

» This leads to the following max. control factor (oinax) of the axis module:

U
Mot_n2500 Ll Vo 0.59 — 59 %

Amax =
Umax

Using the current characteristic of Fig:3- (CA [27), a continuous current of 15.5 A can
be determined for the ECSxM032 axis module when the control factor (otmax) is 59 %.

» Result:

Under the conditions mentioned above the MCS 14L32 Lenze motor can be operated
continuously on the ECSxM032 axis module.
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Current characteristics
Device protection by current derating

3.3.2 Device protection by current derating

The maximum output current is limited. With output frequencies < 5 Hz the limitation
depends on the heatsink temperature.

A

I 1 1.00 @ I
—out 1,00 ! !
max } }
| |
N l l
| |
0.75 | @ |
l l
| |
-] | |
057 1 ! 1
| |
) | |
0.38 } }
| |
| |
| |
| |
7 | |
| |
| |
l l
0.00 ; ; >
0 5 10
fout[HZ]
ECSXA024
Fig.3-2 Current derating characteristics
® Operation with switching frequency = 8 kHz (C0018 = 1).
e [f the current exceeds the characteristic @, the switching frequency is automatically
changed to 4 kHz (e.g. for higher torque in acceleration processes).
@ Operation with switching frequency = 4 kHz (C0018 = 0).
e The current limitation follows the characteristic @.
e With output frequencies < 5 Hz and heatsink temperatures between 70 and 90 °C the
current limit is steplessly adjusted in the range ®.
Type Imax [A]
Switching frequency 8 kHz ® Switching frequency 4 kHz @
fout > 5 Hz fout— O Hz fout > 5 Hz fout— O Hz fout= O Hz
<70°C 90 °C
ECSxM004 2.7 15 4.0 3.0 2.3
ECSxM008 5.3 3.0 8.0 6.0 4.6
ECSxMO016 10.7 6.0 16.0 12.0 9.1
ECSxM032 21.3 121 32.0 24.0 18.1
ECSxM048 32.0 18.1 48.0 36.3 27.2
ECSxM064 42.7 24.2 64.0 48.0 36.3

30 l-enze EDBCSXMO064 EN 7.0



Mechanical installation
Important notes

4 Mechanical installation
4.1 Important notes
» Axis modules of series ECS feature enclosure IP20 and, for this reason, are intended

EDBCSXM064 EN 7.0

for installation in control cabinets.

If the cooling air contains pollutants (dust, fluff, grease, aggressive gases):

— Take suitable preventive measures, e.g. separate air duct, installation of filters,
regular cleaning.

Possible mounting positions:

— Vertically at the mounting plate

—DC-bus connections (X23) at the top

— Motor connection (X24) at the bottom

Maintain the specified free spaces above and below to other installations!

— If the ECSZS000X0B shield mounting kit is used, an additional clearance is
required.

— Ensure unimpeded ventilation of cooling air and outlet of exhaust air.

— Several modules of the ECS series can be installed in the control cabinet next to
each other without any clearance.

The mounting plate of the control cabinet

— must be electrically conductive.

—must not be varnished.

In the case of continuous vibrations or shocks use shock absorbers.

Lenze
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4.2.1
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Mecha

nical installation

Mounting with fixing rails (standard installation)
Dimensions

Mounting with fixing rails (standard installation)

Dimensions

°
1

Note!

Mounting with ECSZSO000X0B shield mounting kit:
» Mounting clearance below the module > 195 mm

AANNNNNNN @
£ N g g
1S
B <
Al
o
° 3
8 |
£
€
8 N
A - e a a
|||
ECSXA005
Fig.4-1 Dimensions for "panel-mounted” design
Axis module Dimensions [mm)]
Type Size a b d di e h g
ECSEMO004
ECSEMO008 -
88.5
ECSEMO16 176 6.5
240 276 260 10 .
ECSEMO032 2121 (Me6)
ECSEM048 -
(B] 131
ECSEMO064
1) max. 212 mm, depending on the plugged-on communication module

Lenze
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Mechanical installation
Mounting with fixing rails (standard installation)
Assembly steps

4.2.2 Assembly steps

How to install the axis module:

1.

EDBCSXM064 EN 7.0

Prepare the fixing holes on the mounting surface.
— Use the drilling jig for this purpose.

Take the fixing rails from the accessory kit in the cardboard box.

Push the rails into the slots of the heatsink:
— From above: Push in the long side.
— From below: Push in the short side.

Attach the axis module to the mounting surface.

Lenze
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Mechanical installation
Mounting with thermal separation (push-through technique)

Mounting with thermal separation (push-through technique)

For the push-through technique the rear panel of the control cabinet must be a steel plate
with a thickness of at least 2 mm.

The edges of the mounting cutout and the fixing holes for the clamps must be slightly
curved inwards (towards the axis module).

Cooling

With the separated heatsink the heat generation in the control cabinet can be reduced.

|

Distribution of the power loss:
—approx. 65 % via separated cooler
—approx. 35 % in the inside of the axis module

Protection class of the separated cooler: IP54

— The sealing surface at the heatsink of the axis module must rest completely
against the mounting plate.

— Use a liquid thread sealant to bond the screws of the clamps.

For sufficient cooling of the drive system:

— Air flow behind the rear panel of the control cabinet must be > 3 m/s (e.g. by means
of a collective fan).

With sufficient cooling, the rated data of the axis modules remain valid.

mnze EDBCSXMO064 EN 7.0



Mechanical installation a
Mounting with thermal separation (push-through technique)

Dimensions
43.1 Dimensions
[ ]
1| Note!
Mounting with ECSZS000X0B shield mounting kit:
» Mounting clearance below the module > 195 mm
AN Al
£ - al al
£
S 8 g
" @/\l
< i = —h <
\ \ (ETEEea ]|
eq,
d
B ]
— —
o = © Eel = ©
1
3 g
£
3 cl
Al e el
My 2 a
ECSXA007
Fig.4-2 Dimensions for "push-through design”
Z Mounting cutout (al x b1), 1 [38
Axis module Dimensions [mm)]
Type Size a al b bl cl d e el g h
ECSDMO004
ECSDMO008 -
88.5 78.5
ECSDMO016 109
240 197 75 250 67 M5 10.5
ECSDM032 1451)
ECSDMO048 -
[B] .
ECSDMO064 131 1215

1) max. 145 mm, depending on the plugged-on communication module
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) Mechanical installation
Mounting with thermal separation (push-through technique)
Dimensions

Dimensions of mounting cutout

i Note!

Mounting with shield mounting kit ECSZS000X0B001:
» Clearance below the mounting cutout > 220 mm

L

al al
E
£ o
g |
Al \
=
a )
©
\
\
I\
\
\
\
\\ \
\\ \\\
& o L ‘ A\ \
| —\ \

N \\\x_/\\\

\
~ s cl \ c1 \

Fig.4-3 Dimensions of mounting cutout

Al  Mounting surface
Mounting cutout for size Al
Mounting cutout for size [Bl

Axis module Dimensions [mm]

Type Size al bl cl d g
ECSDMO004

ECSDMO008

ECSDMO016

ECSDMO032

ECSDMO048

ECSDMO064

[A] 78.5
197 75 250 M5

1215

36 Lenze
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Mechanical installation a
Mounting with thermal separation (push-through technique)
Assembly steps

4.3.2 Assembly steps

How to mount the axis module:

1. Prepare the fixing holes for the wire clamps on the mounting area.
— For this purpose, apply a drilling jig.

2. Prepare mounting cutout.

— The edges of the mounting cutout and the fixing holes for the wire clamps have to
be slightly arched inwardly (to the axis module).

Brush the threads of the screws for the wire clamps with liquid thread seal.

4. Fix the wire clamps together with the functional earth conductor supplied (Fig.4-4).

— The functional earth conductor is part of the scope of supply of the ECSDM...axis
modules.

5. Push the axis module into the mounting cutout.
6. Engage axis module in the wire clamp at the top and the bottom.

7. Connect the functional earth conductor to the axis module (Fig.4-4).

i Note!

Fixing the functional earth conductor to the ECSDM... axis module is required
for a better electromagnetic compatibility (EMC).

&
ECSXA081

Fig.4-4 Functional earth conductor at the axis module ECSDM...

[Al  Functional earth conductor
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Mechanical installation
Mounting in cold-plate design

Mounting in cold-plate design

The axis modules ECSC... are intended for mounting in cold-plate design (e.g. on collective
coolers).

Requirements for collective coolers
The following requirements must be met to ensure a safe operation of the axis modules:

» Good thermal contact with the cooler

— The contact surface between collective cooler and axis module must be at least as
large as the cooling plate of the axis module.

— Smooth contact surface, max. deviation 0.05 mm.
— Connect the collective cooler with all specified screwed connections to the axis
module.
» Maintain the thermal resistance Ry, according to the table.
—The values apply for operating the axis modules under rated conditions.

Axis module Power to be dissipated Heatsink - environment
Type Ploss [W] Ren [k/W]
ECSCMO004 14.0

ECSCMO008 29.0 0.31
ECSCMO16 64.0

ECSCMO032 117.0

ECSCMO048 132.0 013
ECSCMO064 158.0 0.11

» Ambient conditions:

— Furthermore the rated data regarding the ambient temperature and the derating
factors at increased temperature apply to the axis modules (E2[23 et seqq.).

—Temperature of the cooling plate ("Cold Plate”): max. +85 °C

mnze EDBCSXMO064 EN 7.0



Mechanical installation a
Mounting in cold-plate design

Dimensions
441 Dimensions
D
1| Note!
Mounting with ECSZS000XO0B shield mounting kit:
» Mounting clearance below the module > 195 mm
(A]
a a
N al al
£ 8
€
Iy |
A @ ‘
IS50550]
fe
©
[555C
c Q_'_(
E g
8 N
Al
e cl
IN N
ECSXA009
Fig.4-5 Dimensions for ”cold-plate design”
Axis module Dimensions [mm]
Type Size a al b cl d e g
ECSCMO004
ECSCMO008
@ 88.5 60
ECSCMO16 282 50 286 121 M6
ECSCMO032 1571
ECSCMO048
131 90
ECSCMO064

1) max. 157 mm, depending on the plugged-on communication module
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Mechanical installation
Mounting in cold-plate design
Assembly steps

Assembly steps

ECSXA030

Fig.4-6 Mounting for ”cold-plate design”
Proceed as follows to mount the axis module:

1. Prepare the fixing holes on the mounting plate.
— Use a drilling jig for this purpose.

2. Clean and degrease the contact area of collective cooler and heatsink of the
axis module (e.g. with methylated spirit).

3. Screw the support onto the collective cooler.

4. Insert the axis module from above @ into the support @ and fasten the two stud
bolts with 3.5 ... 4.5 Nm Q.

®
1] Note!
Penetration depth of the screws into the collective cooler: approx. 15 mm!

@ Tip!
The heat transfer resistance is reduced if - following step 2. -

» a thin layer of heat conducting paste is applied to the contact surface or
» heat conducting foil is used.
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Electrical installation 5
Installation according to EMC (installation of a CE-typical drive system)

5 Electrical installation

5.1 Installation according to EMC (installation of a CE-typical drive system)

General information

|

EDBCSXM064 EN 7.0

The electromagnetic compatibility of a machine depends on the type of installation
and care taken. Especially consider the following:

— Structure

— Filters

— Shielding

— Earthing

For diverging installations, the evaluation of the conformity to the EMC Directive

requires a check of the machine or system regarding the EMC limit values. This for
instance applies to:

— Use of unshielded cables

— Use of collective interference filters instead of the assigned RFl filters

— Operation without RFlI filters

The compliance of the machine application with the EMC Directive is in the
responsibility of the user.

— If you observe the following measures, you can assume that the machine will
operate without any EMC problems caused by the drive system, and that
compliance with the EMC Directive and the EMC law is achieved.

— If devices which do not comply with the CE requirement concerning noise
immunity EN 61000-6-2 are operated close to the axis modules, these devices may
be electromagnetically affected by the axis modules.

Lenze "



Electrical installation
Installation according to EMC (installation of a CE-typical drive system)

Structure

» Connect the power supply modules, capacitor modules (optional), axis modules, RFI
filters, and mains chokes to the earthed mounting plate with a surface as large as
possible.

— Mounting plates with conductive surfaces (zinc-coated or stainless steel) allow
permanent contact.

— Painted plates are not suitable for an EMC-compliant installation.

» If you use the ECSxK... capacitor module:

— Install the capacitor module between the power supply module and the axis
module(s).

— If the total cable length in the DC-bus connection is > 5 m, install the capacitor
module as close as possible to the axis module with the greatest power.

» Use of several mounting plates:

— Connect as much surface of the mounting plates as possible (e.g. with copper
bands).

Ensure the separation of motor cable and signal or mains cable.
» Avoid a common terminal/power strip for the mains input and motor output.
Lay the cables as close as possible to the reference potential. Freely suspended
cables act like aerials.
Filters
Only use RFI filters and mains chokes which are assigned to the power supply modules:
» RFI filters reduce impermissible high-frequency interference to a permissible value.

» Mains chokes reduce low-frequency interferences which depend on the motor
cables and their lengths.
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Electrical installation 5
Installation according to EMC (installation of a CE-typical drive system)

Shielding

|

Connect the motor cable shield to the axis module
— with the ECSZS000X0B shield mounting kit.
— extensively to the mounting plate below the axis module.

— Recommendation: For the shield connection, use ground clamps on bare metal
mounting surfaces.

» If contactors, motor-protecting switches or terminals are located in the motor cable:

— Connect the shields of the connected cables to the mounting plate, too, with a
surface as large as possible.

» Connect the shield in the motor terminal box or on the motor housing extensively to

PE:

— Metal glands at the motor terminal box ensure an extensive connection of the
shield and the motor housing.

» Shield the control cables:

— Connect both shield ends of the digital control cables.

— Connect one shield end of the analog control cables.

— Always connect the shields to the shield connection at the controller over the
shortest possible distance.

» Using the axis modules in residential areas:

— Additionally dampen the shield in order to limit the interfering radiation: >10 dB .
This can be realised by using standard, closed, metallic, and earthed control
cabinets or boxes.

Earthing

» Earth all metallically conductive components (e. g. power supply module, capacitor
module, axis module, RFI filter, motor filter, mains choke) using suitable cables
connected to a central point (PE bar).

» Maintain the minimum cross-sections prescribed in the safety regulations:

EDBCSXM064 EN 7.0

— For the EMC, not the cable cross-section is important, but the surface of the cable
and the contact with a cross-section as large as possible, i.e. large surface.

Lenze 43



B Electrical installation
Power terminals

5.2 Power terminals

ECSXA080
Fig.5-1 Plug connectors for power terminals

A Danger!

Dangerous voltage
The discharge current to earth (PE) is > 3.5 mA AC or > 10 mA DC.
Possible consequences:

» Death or severe injuries when the device is touched in the event of a fault.
Protective measures:

» Implement the actions required in the EN 61800-5-1. Especially:
—Fixed installation

— PE connection must confirm to standards (PE conductor diameter > 10 mm?2
or PE conductor must be connected twice)

Stop!

No device protection in the event of too high mains voltages
The mains input is not fused internally.
Possible consequences:

» Destruction of the device if the mains voltage is too high.
Protective measures:

» Observe the max. permissible mains voltage.

» Fuse the device correctly on the supply side against mains fluctuations and
voltage peaks.
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Electrical installation 5
Power terminals

» All power connections are plug connections and are coded. The ECSZA000X0B
connectors must be ordered separately.

Installation of the cables according to EN 60204-1.
The cables used must comply with the approvals required at the site of use (e.g. VDE,
UL, etc.).

Assignment of the plug connectors

Plug Function Electrical data
connector/terminal
X23 DC-bus voltage connection
X23/+UG " Application- and type-dependent
X23/+UG Positive supply of DC-bus voltage 0..770V
X23/-UG Negative supply of DC-bus voltage 2-2eshE
X23/-UG
X23/PE .
Earth connection
X23/PE
X24 Motor connection
X24/U Motor phase U Application- and type-dependent
X24/v Motor phase V 0..480V
X24/W Motor phase W 16..20A (M)
X24/PE Earth connection
X25 Motor holding brake connection
X25/BD1 Brake connection + 23..30VDC,
X25/BD2 Brake connection - max. 1.5 A

Cable cross-sections and screw-tightening torques

Cable type Wire end ferrule Possible cable Tightening torque Stripping length
cross-sections

Plug connectors X23 and X24

Rigid _ 0.2..10 mm?
& (AWG 24 ... 8)
. . 0.2..10 mm?2
Without wire end ferrule
(AWG 24 ...8) 1.2..1.5Nm 5 mm
. . . 0.25...6 mm?2 (10.6 ... 13.3 Ib-in)
Flexible With wire end ferrule (AWG 22 ... 10)
. . 0.25..4 mm?2
With TWIN wire end ferrule (AWG 22 ... 12)
Plug connector X25
. . . 0.2..2.5mm? 0.5..0.8 Nm
Flexible Without wire end ferrule (AWG 24 ...12) (44 ..7.1 Ib-in) 5mm
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Electrical installation
Power terminals

Shielded cables
The following factors decisively determine the effect of the shielded cables:

» Good shield connection
— Ensure a contact surface as large as possible

» Low shield resistance

— Only use shields with tin-plated or nickel-plated copper braids (shields with steel
braids cannot be used).

» High overlap rate of the braid
— At least 70 ... 80 % with 90° overlap angle

The ECSZS000X0B shield mounting kit includes a wire clamp and shield sheet.
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Electrical installation
Power terminals
Connection to the DC bus (+Ug, -Ug)

5.2.1 Connection to the DC bus (+Ug, -Ug)

Stop!

No device protection for voltage surges of the DC bus

In passive axis modules (without 24 V supply) the charging connection can be
overloaded by voltage surges of the DC bus.

Possible consequences:

» Destruction of the device

Protective measures:

» As a basic principle, supply all axis modules in the DC-bus connection with a
24V control voltage.

» If the total cable length is > 20 m, install an axis module or a capacitor module
directly at the power supply module.

» Design the +Ug cables twisted and as short as possible. Ensure short-circuit-proof
routing!

» Cable length (module <> module) > 30 cm: install U cables shielded.

Cable cross-sections

Cable length 1) Wire end ferrule Cable Tightening torque Stripping
cross-section length

Unto 20 m Without wire end ferrule 6 mm?2

P With wire end ferrule (AWG 10)

12..15N
Without wire end ferrule m 5mm
10 mm?2 (10.6 ... 13.3 Ib-in)

N . .

20m With wire end ferrule (AWG 8)

Use pin-end connectors for wiring!
1) Respective cable length from module to module
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Electrical installation
Power terminals
Connection to the DC bus (+Ug, -Ug)

Fuses

» When ECSXE series power supply modules with protection on the supply side are
used, the DC-bus supply does not need to be fused.

» When ECS axis modules are supplied by devices of the 82xx and 93xx series with a
continuous DC current > 40 A, install the following fuses between the supplying
device and the ECS devices:

Fuse Support
Value [A] Lenze type Lenze type
50 EFSGRO500ANIN EFH20007

Warnings!

» Use UL-approved cables, fuses and fuse holders only.
» UL fuse:

—Voltage 500 ... 600 V

— Tripping characteristic "H”, ”K5” or ”CC”

Replacing defective fuses

A Danger!

Hazardous electrical voltage

Components can carry hazardous voltages until up to 3 minutes after
power-off.

Possible consequences:
» Death or severe injuries when touching the device.
Protective measures:

» Replace fuses in the deenergised state only.
— Set controller inhibit (CINH) for all axis modules in DC-bus operation and
disconnect all power supply modules from the mains.
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Electrical installation 5
Power terminals
Connection plans

5.2.2 Connection plans

@ Observe...

the notes in the detailed documentation of the power supply module.

Mimimum wiring with power supply module ECSEE... / ECSDE...

A brake resistor is integrated in the ECSEE... and ECSDE... power supply modules. The
internal brake resistor is used with the following jumpers:

» from X22/BRO to X22/+UG
» from X6/T1to X6/T2

AL

off
F £
On [ 1
ki) (L] [ee] [cs]TPe] Bﬁ“@ﬂ\ﬁ“ﬂ\*ﬂﬁb@\ﬂj kugkudlugluel pe][pe] kugludludfudlre][pe]
X21 X22 X23 X23
ECSEE... 4 Lo/ ECSxS/P/M/A... ECSxS/P/M/A...
\
. ECSDE.. | -
X6 X25 X24 X25 X24
F‘;“ ) l i
&7
s
ECSXA011
Fig.5-2 Interconnected power system with internal brake resistor
A HF-shield termination by large-surface connection to functional earth (see Mounting
Instructions for ECSZSO00XO0B shield mounting kit)
i Twisted cables
K1 Mains contactor
F1..F4 Fuse
71 Mains choke / mains filter, optional
Rb Brake resistor
Al System cable —feedback
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Electrical installation
Power terminals
Connection plans

Mimimum wiring with power supply module ECSCE...

Based on the design, the ECSCE... power supply module is not provided with an integrated

brake resistor. For this reason, install an external brake resistor of the ERBM..., ERBS... or
ERBD... series:

» Connect the brake resistor to X22/BR1 and X22/+UG.

» Connect a thermal detector (NC contact) to X6/T1 and X6/T2.

L —e—

K1
el

|
—~
I

Fig.5-3

X25 X24

il [ rea] 0] .
2H (NN S
AT
/,—'ﬁ—(::::: - -
(] [ee] o] [Pe] M@Jgﬁtﬁt@ﬁj kughuglud]-ucl Pe]pe] ludhuglug fuel Pe][pe]
X21 X22 X23 X23
ECSCE... LTJ ECSxS/P/M/A... ECSxS/P/M/A...

X25 X24

@R« )

P

Interconnected power system with external brake resistor

A

I

K1

F1..

Z1
Rb
Al

)

ECSXA012

HF-shield termination by large-surface connection to functional earth (see Mounting
Instructions for ECSZSO00XO0B shield mounting kit)

Twisted cables
Mains contactor
F4 Fuse

Mains choke / mains filter, optional

Brake resistor
System cable —feedback

Lenze
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Electrical installation 5
Power terminals
Motor connection

5.2.3 Motor connection

BB |

U vV \W EE

e —

ECSXA010
Fig.5-4 Motor and motor holding brake connection

Motor cables

» Use low-capacitance motor cables. Capacitance per unit length:
— Core/core: max. 75 pF/m
— Core/shield: max. 150 pF/m

Length: max. 50 m, shielded

» The cross-section of the motor cables are selected according to the motor standstill

current (lg) when using synchronous motors or according to the rated motor current
(In) for asynchronous motors.

Length of the unshielded ends: 40 ... 100 mm (depending on the cable cross-section)
Lenze system cables meet these requirements.

Use the ECSZS000X0B shield mounting kit for EMC-compliant wiring.

@ Further information ....

with regard to the EMC-compliant wiring can be found in the Mounting
Instructions of the ECSZS000X0B shield mounting kit.
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Electrical installation
Power terminals
Motor holding brake connection

Motor holding brake connection

The motor holding brake
» is connected to X25/BD1 and X25/BD2

» and is supplied with low voltage via the terminals X6/B+ and X6/B-:
+23..4+30V DC, max.1.5 A

Stop!

» Protect X6/B+ with an F 1.6 A fuse.

» If no appropriate voltage (incorrect height, incorrect polarity) is applied to
the brake, it engages and can be overheated and damaged by the motor
that keeps rotating.

Spark suppressor

A spark suppressor is integrated into the axis module for the motor holding brake.

Brake monitoring

The connection of the motor holding brake can be monitored for voltage failure and cable
breakage if monitoring is activated under C0602.

Motor holding brake open (inactive):

The connection of the motor holding brake is monitored with regard to voltage failure and
cable breakage:

» Threshold value for cable breakage: 140 mA +10 %
» Threshold value for voltage failure: +4 V £10 %
Motor holding brake closed (active):

The connection of the motor holding brake is monitored with regard to cable breakage if
the threshold value of the voltage supply X6/B+ and X6/B- exceeds 4 V.
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Electrical installation
Power terminals
Motor holding brake connection

5.2.4.3 Requirements on the brake cables

|

Use Lenze system cable with integrated brake cable.
— The shielding of the brake cable must be separated.

Length: max. 50 m

If a separately installed brake cable is required, lay it in a shielded manner.

i Note!

By the current monitoring, an ohmic voltage loss of 1.5 V along the motor
cable is produced. The voltage loss can be compensated by a higher voltage at

the cable entry.

The following applies to Lenze system cables:

Ug[V] = Ug [V] + 0,08 [L] L Im] - 15[A] + 1,5 [V]

m- A

Uk Voltage for compensating the voltage loss at 6X/B+ and X6/B- [V]
Ug Rated operating voltage of the brake [V]
L Cable length [m]
I Brake current [A]
Vi
% e
A <H] <
0
L+«
X6| B+ B X25|BD2| |BD1
>
F 1.6AD Flﬁ—(
lﬁ—‘ »
+23 ... +30 V DC
max. 1.5 A A ,,,,,,,,,,,,, 9
Fig.5-5 Connection of the motor holding brake to X25

EDBCSXM064 EN 7.0

A HF-shield termination by large surface connection to functional earth (see Mounting

Instructions of the ECSZSO000XO0B shield mounting kit)

Lenze

ECSXA017
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B Electrical installation
Power terminals
Connection at capacitor module ECSxK... (optional)

5.2.5 Connection at capacitor module ECSxK... (optional)

@ Observe...

the notes in the detailed documentation of the capacitor module.

K1
el
11— ~
L2 =
L3 =
N
- .
- sl [l ]
F4 D L o i
gl ) |
off é;‘ AR :f, ’’’’’’’’’ 3{: _
B B M ee n
ki) (o] Tee [co[[pel] Tlraferifualiuel-udlee] tugfiuefudflud Pe][e] kudtudlugLugee][re]
X21 X22 X23 X23
ECSxE... ECSxK... ECSxS/P/M/A...
K1 X6
<=2 X25 X24
cle5|8]18]8]3)3 e o180z | | [uv]w]pE
[]
FEI( } FR« )]
A > AP
R A
>
GND <;>_
24V DC +
ECSXX004
Fig.5-6 Wiring of capacitor module ECSxK...
A HF-shield termination by large-surface connection to functional earth (see Mounting
Instructions for ECSZSO00XO0B shield mounting kit)
v Twisted cables
K1 Mains contactor
F1..F4 Fuse
Z1 Mains choke / mains filter, optional
[l Contactor relay
System cable — feedback
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Terminal X6/SI1 of the connected axis modules (controller enable/inhibit)
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Electrical installation 5
Control terminals

5.3 Control terminals

B Br S St SO 24 GND +

MG A- A+ D DB DR DA DOV

ECSXA070

Fig.5-7 Plug connectors for control terminals (X6)

For the supply of the control electronics an external 24 V DC voltage at terminals X6/+24
and X6/GND is required.

Stop!

» The control cables must always be shielded to prevent interference
injections.

» The voltage difference between X6/AG, X6/GND and PE of the axis module
may maximally amount to 50 V.

» The voltage difference is limited by:
— overvoltage-limiting components or
—direct connection of X6/AG and X6/GND to PE.

» The wiring has to ensure that for X6/DO1 = 0 (LOW level) the connected axis

modules do not draw energy from the DC bus. Otherwise, the power supply
module may be damaged.

Shield connection of control cables and signal cables

The plate on the front of the device serves as the mounting place (two threaded holes M4)
for the shield connection of the signal cables. The screws used may extend into the inside
of the device by up to 10 mm. For optimum contact of the shield connection, use the wire
clamps from the ECSZSO00X0B shield mounting kit.
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Electrical installation
Control terminals

Fig.5-8

L1
S | T PG

ECSXA013

EIEREE FogFogFug FogPe] e ]
X21 X22 X23
ECSXxE... ECSxS/P/M/A...
X6 X6
SARRHALE EEEEE] :RFEEGEEREE]
AT ? f e
K{ 3 <
,,,,, (AIC7
A= \ \_ +24 VDG l 1
GND
[l
System: control signals with internal brake resistor
A HF-shield termination by large-surface connection to functional earth (see Mounting

Instructions for ECSZSO00XO0B shield mounting kit)

Contactor relay

O B @ B

Controller enable/inhibit

Assignment of the plug connectors

Plug connector X6

Terminal
X6/+24

X6/GND
X6/DO1

X6/DI1
X6/DI2
X6/DI3
X6/Dl4

X6/Al+
X6/Al-
X6/AG

X6/B+

X6/B-

X6/524
X6/S0
X6/SI1
X6/512

Function

Low-voltage supply of the control electronics
Reference potential of low-voltage supply
Digital output 1

Digital input 1

Digital input 2

Digital input 3

Digital input 4

Analog input +
Analog input -

Reference potential of analog input (internal
ground)

Brake supply +
Brake supply -

Connection of "safe torque off” (formerly "safe
standstill”)

Lenze

Voltage supply of motor holding brake 23 ...30 V DC, max.1.5 A
Safe torque off (formerly ”safe standstill”)

Electrical data

20..30V DC, 0. A (max.1A)
for starting current of 24 V:
max. 2 Afor 50 ms

24V DC, 0.7 A (max. 1.4 A)
short-circuit-proof

LOW:

-3..45V;

-3..+1.5mA

HIGH:

+15..+30V;
+2..+15mA

Input current at 24 V DC:
8 mA per input
Adjustable with jumper strip X3:
-10...+10V, max. 2 mA
-20...+20 mA
Resolution: 11 bits + sign

23..30VDC

max.1.5A

Set brake voltage so that the permissible
voltage at the brake is not under-run or
exceeded — otherwise malfunction or
destruction!

L[
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Electrical installation
Control terminals

Cable cross-sections and screw-tightening torques

Cable type Wire end ferrule

Without wire end ferrule
flexible Insulated with wire end
ferrule

Cable cross-section

0.25...0.5 mm?2

Starting torque
0.08 ...1.5 mm2
(AWG 28 ... 16) 0.22..0.25Nm

(1.95 ... 2.2 Ib-in)
(AWG 22 ... 20)

We recommend control cables with a cable cross-section of 0.25 mm?2

Lenze

Stripping length

5mm
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Electrical installation
Control terminals
Digital inputs and outputs

Digital inputs and outputs

Stop!

If an inductive load is connected to X6/D0O1, a spark suppressor with a limiting
function to max. 50 V £ 0 % must be provided.

GNDext
.
?’,4 47k
1b—t:|L —1
5
GND| DO1 +24
AT A5
— | —
w 1 1 1 24 VDC@
+4
ECSXA014
Fig.5-9 Digital inputs and outputs at X6
A HF-shield termination by large-surface connection to functional earth (see Mounting

Instructions for ECSZSO00XO0B shield mounting kit)

Terminal assignment

Plug connector X6

Terminal Function

X6/DI1 Quick stop (QSP)

X6/DI2 Reference switch/
touch probe sensor

X6/DI3 Positive hardware limit
switch

X6/Dl4 Negative hardware limit
switch

X6/DO1  Switching between

reference switch and
touch probe sensorat
X6/DI2

Level
LOW

HIGH
Low
HIGH

Low

HIGH
Low

HIGH
Low
HIGH

Lenze

Reaction

The drive is decelerated to standstill within the deceleration
time set in C0105.

The motor follows the setpoint selection.
No reaction

Activation of reference switch/touch probe sensor (both edge
active)

The controller reports the activation of the positive hardware
limit switch to the control. A further safety measure can be
implemented by wiring the emergency-off circuit.

No reaction

The controller reports the activation of the negative
hardware limit switch to the control. A further safety
measure can be implemented by wiring the emergency-off
circuit.

No reaction

X6/DI2 = reference switch

X6/DI2 = touch probe sensor

Note: A switch-over is only required for homing modes 6 and

7 (QII7).

EDBCSXMO064 EN 7.0
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Control terminals

Analog input
5.3.2 Analog input
X3
g ¢ [250R |
GND
3.3nF 3.3nF
X6 F\I- AG Aﬂ
L
ECSXA015
Fig.5-10 Analog input at X6
A HF-shield termination by large-surface connection to functional earth (see Mounting

Instructions for ECSZSO00XO0B shield mounting kit)

Analog input configuration

» Setvia C0034 whether the input is to be used for a master voltage or a master
current.

» Set jumper bar X3 according to setting in C0034:

Stop!

Do not plug the jumper on 3-4! The axis module cannot be initialised like this.

Jumper strip X3 Setting Measuring range
5 0 o 6 C0034=0
3o ola 5-6 open e level:-10..+10V
Jumper on 1-2: parking position e Resolution: 5 mV (11 bits + sign)
1[cma] 2 e Scaling: +10 V =+16384 =+100%
C0034=1

o Llevel:+4..+20 mA
® Resolution: 20 pA (10 bits without sign)

5 e 6 e Scaling:
4 4 mA=+0=4+0%
y ) 5-6 closed +20 MA=+16384=+100 %
€0034=2

® Llevel:-20..+20 mA
® Resolution: 20 pA (10 bits + sign)
® Scaling: 20 mA =+16384 =+100%

EDBCSXMO064 EN 7.0 '-enze 59
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Electrical installation

Control termina
Safe torque off

Safe torque off

Is

The axis modules support the safety function ”safe torque off” (formerly "safe standstill”),
"protection against unexpected start-up”, in accordance with the requirements of control
category 3 of EN 954 part 1 and part 2 (from 01.01.2007: EN ISO 13849). For this purpose,
the axis modules are provided with two independent safety paths. Control category 3 is
reached if the output signal at X6/SO is additionally verified.

Implementation

In the axis module, the "safe torque off” connection is implemented with optocouplers.

The optocouplers isolate the following areas electrically from each other:

» Thedigital inputs and outputs:

—input X6/SI1 (controller enable/inhibit)
—input X6/S12 (pulse enable/inhibit)

— brake output X6/B+, B-
—output X6/SO (”safe torque off” active/inactive)

» The circuit for the internal control

» The final power stage

X6

sl

SI2

S24

SO

GND

B+

S

)
<
W —
Fat

R
<
¥
bt

-
(LA L KL T prpe—

FatiFas

\r -
o=
s
qV|
=

X25
BD2

BD1

Fig.5-11

Area 1:
Area 2:
Area 3:

Stop!

uP

Qo || R
| |-
v || ¥r
||~

e
¥y
<

Qo || Qo
<
¥
<

Implementation of the ”safe torque off” function

Inputs and outputs

Circuit for the internal control

Power output stage

[=[<]<]%

ECSXA100

Use insulated wire end ferrules when wiring the ”safe torque off” circuits to

X6.

Lenze
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Control terminals
Safe torque off

5.3.3.2 Functional description

The "safe torque off” state can be initiated any time via the input terminals X6/SI1
(controller enable/inhibit) and X6/SI2 (pulse enable/inhibit). For this purpose a LOW level
has to be applied at both terminals:
» X6/SI1 =LOW (controller inhibited):

The inverter is inhibited via the microcontroller system.

» X6/S12 = LOW (pulses inhibited):

The supply voltage for the optocouplers of the power section driver is switched off, i.
e. the inverter can no longer be enabled and controlled via the microcontroller system.
The input signal at X6/SI2 to the hardware is additionally directed to the
microcontroller system and is evaluated for the state control there. For the external

further processing a HIGH level is output for the state "safe torque off active” at the
digital output X6/SO.

The control of the inverter thus is prevented by two different methods that are
independent of each other. Therefore an unexpected start-up by the motor is avoided.

EDBCSXMO064 EN 7.0 '-enze 61
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Control terminals
Safe torque off

Additional safety instructions

Installation/commissioning

» Only qualified personnel is permitted to install and set up the "safe torque off”
function.

» All control components (switches, relays, PLC, ...) and the control cabinet must
comply with the requirements of EN 954-1 and EN 954-2 (from 01.01.2007:
EN I1SO 13849). These include among other things:

— Switch, relay with enclosure IP54.
— Control cabinet with enclosure IP54.
— Gather all further requirements from EN 954-1 and EN 954-2 (from 01.01.2007:
EN ISO 13849).
» Wiring with insulated wire end ferrules is essential.

» All safety-relevant cables (e. g. control cable for the safety relay, feedback contact)
must be installed outside the control cabinet, e. g. in the cable duct. It must be
ensured that short circuits between the single cables cannot occur. For further
measures see EN 954-2 (of 01.01.2007: EN I1SO 13849), table D4.

» When an external force is likely to act with the "Safe torque off” function
(e.g. sagging of hanging loads) additional measures have to be provided (e.g.
mechanical brakes).

A Danger!

When using the "Safe torque off” function, additional measures are required
for "Emergency off”!

There is neither an electrical isolation between motor and axis module nor a
"service switch” or a "repair switch”.

Possible consequences:

» Death or severest injuries

» Destruction or damage of the machine/drive

Protective measures:

» An "Emergency-off” requires an electrical isolation of the cable path to the
motor, e.g. by means of a central mains contactor with "Emergency-off”
connection.

During operation
» After installation the operator must check the ”Safe torque off” function.

» The function check must be repeated at regular intervals, after one year at the
latest.

mnze EDBCSXMO064 EN 7.0
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Technical data

Terminal assignment

Plug connector X6

Terminal
X6/S24

X6/SO

X6/SI1

X6/SI2

Function

Low-voltage supply

"Safe torque off” feedback
output

Input 1 (controller
enable/inhibit)

Input 2 (pulse enable/inhibit)

Level

LOW

HIGH
LOW

HIGH
LOW

HIGH

Electrical installation

Control terminals
Safe torque off

During operation

"Safe torque off” active
Controller inhibited

Controller enabled

Pulses for power section
are inhibited

Pulses for power section
are enabled

Cable cross-sections and screw-tightening torques

Cable type

EDBCSXM064 EN 7.0

Flexible

Wire end ferrule

With insulated wire end
ferrule

Cable cross-section

0.25...0.5 mm?
(AWG 22 ... 20)

Lenze

Tightening torque
0.22...0.25Nm
(1.95...2.2 Ib-in)

Electrical data

18..30VDC
0.7 A

24V DC
0.7 A(max. 1.4 A)
Short-circuit-proof

LOW level:

-3..45V

-3..+1.5mA

HIGH level:

+15..+30V

+2 ... +15 mA

Input current at 24 V DC:
8 mA per input

Stripping length

5mm
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Control terminals
Safe torque off

Minimum wiring
In order to reach the control category 3, the signal at X6/SO must be verified additionally.

This requires external wiring. The external wiring must be adapted to the existing safety
concepts and checked for a correct operation.

L

-~ Tip!

For an example of wiring with an electronic safety control unit for category 3,
please see LL1[68.

"Safe torque off” with multiple-contact switches

This circuit shows the minimum external wiring of the axis module with multiple-contact
switches for a motor with brake.

H1®

GND
ECSXA101

Fig.5-12 Minimum external wiring with multiple-contact switches

Stop!
Observe the reaction of the drive when activating controller enable and/or

pulse enable (X6/SI1 or SI2 = HIGH level):

» The motor brake is applied immediately. This can lead to high wear on the
motor holding brake (see data sheet of the brake).

» If the brake monitoring is active (C0602 = 0), TRIP "Rel1” is set. Before
recommissioning, the TRIP must be reset.

mnze EDBCSXMO064 EN 7.0



Electrical installation 5
Control terminals
Safe torque off

Requirements for external wiring with multiple-contact switches:

» The switches S1 and S2 must have at least three contacts:
— At least one NC contact and two NO contacts being all electrically independent
and positively driven.
— The contacts must not be bridged.

» The switches S1 and S2 must be mechanically separated to avoid that all contacts
switch at the same time when being operated.

» The NO contacts of S1 and S2 may only close when the NC contacts are open. NO
contacts and NC contacts must not be operated at the same time.

» Design S1 and S2 for a voltage of 24 V DC. If a higher voltage occurs in the electrical
environment, the switches must have an insulation voltage. This insulation voltage
must at least correspond to the highest voltage that can occur in case of a fault.

» Ensure that two channels are available for control category 3:

— At every switch off (even single channel) via contacts 13/14 of switches S1 and S2,
the brake supply is interrupted and the brake is applied. In addition, the internal
brake relay must be switched off by the application.

— The output supply (X6/524) via NC contacts 11/12 of switches S1 and S2 is only
switched through if both controller channels are switched off. This ensures that
the output X6/SO will not indicate a HIGH level if a short circuit occurs in the
internal transistor and the drive is not switched off via both channels.

» The switch contacts must resist the maximum current of the 24 V DC voltage supply.

» All control components (switches, relays, PLC, ...) and the control cabinet must
comply with the requirements of EN 954-1 and EN 954-2 (from 01.01.2007: EN 1SO
13849). These include among other things:

— Switches, relays in enclosure IP54.
— Control cabinet in enclosure IP54.
— Gather all further requirements from EN 954-1 and EN 954-2 (from 01.01.2007:
EN I1SO 13849).
» The wiring with wire end ferrules is essential.

» All safety-relevant cables (e. g. control cable for the safety relay, feedback contact)
must be installed outside the control cabinet, e. g. in the cable duct. It must be
ensured that short circuits between the single cables cannot occur. For further
measures see EN 954-2, table D4 (of 01/01/2007: EN I1SO 13849).

EDBCSXMO064 EN 7.0 '-enze 65
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Control terminals
Safe torque off

"Safe torque off” with safety PLC

The version ”safe torque off” with safety PLC must ensure the functions of the
multiple-contact switches. The following conditions must be fulfilled:

» The NO contacts only close after the NC contacts are open.

» Voltage supply for the brake must be safely switched off in the event of LOW level at
X6/S11 and/or LOW level at X6/SI2.

» Voltage supply for the output X6/SO must be safely switched off in the event of
HIGH level at X6/SI1 and/or HIGH level at X6/SI2.

Safe processing of the output signal at X6/SO for higher-level safety concepts.

» The PLC must be programmed so that the following requirements are met:

—The input and output states of output X6/SO are checked for plausibility according
to the following truth table.

— The entire system is put into a safe state, when the plausibility check results in an
impermissible state.

States of the "safe torque off” function on the axis module

- . Resulting level at Impermissible level at
Level at input terminal . -
output terminal output terminal

X6/SI11 X6/S12 X6/SO X6/SO

LOW LOW HIGH LOW

LOW HIGH LOW

HIGH LOW LOW HIGH

HIGH HIGH LOW

» All control components (switches relays, PLC, ...) and the control cabinet must
comply with the requirements of the EN 954-1 and EN 954-2 (from 01.01.2007:
EN 1SO 13849). This includes among other things:

— Switches, relays with enclosure IP54.
— Control cabinet with enclosure IP54.
— Gather all further requirements from EN 954-1 and EN 954-2 (from 01.01.2007:
EN I1SO 13849).
» The wiring with wire end ferrules is essential.

» All safety-relevant cables (e. g. control cable for the safety relay, feedback contact)
must be installed outside the control cabinet, e. g. in the cable duct. It must be
ensured that short circuits between the single cables cannot occur! For further
measures see EN 954-2 (from 01.01.2007:13849), table D4.
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Electrical installation
Control terminals

Safe torque off
5.3.3.6 Function check
» Afterinstallation the operator must check the "safe torque off” function.
» The function check must be repeated at regular intervals, after one year at the
latest.
Stop!
If the function check leads to impermissible states at the terminals,
commissioning cannot take place!
Test specifications
» Check the circuitry with regard to correct function.
» Check directly at the terminals whether the ”safe torque off” function operates
faultlessly in the axis module:
States of the "safe torque off” function on the axis module
Level at input terminal Resulting Iev.el at Impermissible Ifavel at
output terminal output terminal
X6/s11 X6/s12 X6/50 X6/$0
LOW LOW HIGH LOW
LOW HIGH LOW
HIGH LOW LOW HIGH
HIGH HIGH LOW
EDBCSXM064 EN 7.0 mnze
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Control terminals
Safe torque off

Example: Wiring with electronic safety control unit for category 3

24VDC 1|1_ T2 24vDC
N 1 f21 22l h2 e Pilz
|
| | 74185 X6 X8
Yaz | | T Dils24 sojpo
1 ' __
a1 N‘-l__' DIl@sP
LY | R 1 %)
Siemens 3TK2842 | L B+
I ECSxS/PMA
28, ! [ plsi *
1 x25
- : ‘_l_l [ Dijsi2 B1
N | T ||| GND eza
Y34 I Filz
T | P
I 774195 i
Start ! 774185
L
ECSXA102
Fig.5-13 Example: Wiring with “Siemens 3TK2842”safety control unit

Tl Testkeyl
T2 Testkey?2

The motor is shutdown in accordance with stop category 1 of EN 60204 when the
safety function is requested.

The delay time of the safety control unit and the quick stop deceleration time have
to be coordinated with the brake closing time.

The diode-capacitor combination prevents the test pulses of the safety control unit
from disturbing the smooth running of the motor, as otherwise a short-time inhibit
of the controller cannot be ruled out. It can be procured from the company Pilz (Pilz
order number: 774195) as a complete terminal.

Manual test of the disconnecting paths

|
|

The disconnecting paths have to be checked individually in succession.

If the test keys (T1, T2) are pressed, the motor has to be torqueless immediately and
the brake has to engage.

When the safety control unit is switched off, or if both test keys are pressed at the
same time, the feedback "STO” has to signalise. This feedback is not reliable and
only serves as an information for the operator that a switch-on is possible now.

If the actual state deviates from the facts described here, switch off the drive
immediately. Eliminate the fault before the restart is carried out.

Lenze
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Automation interface (AIF)

5.4 Automation interface (AIF)

A communication module can be plugged on or removed from the automation interface
(X1). This can also be done during operation.

Various communication modules are available for supply modules and axis modules of the

ECS series:

Communication module Type/order number
Keypad XT EMZ9371BC
Card module EMZ2221IB
Diagnosis terminal (Keypad XT with hand-held) E82ZBBXC
LECOM-A (RS232) EMF21021B-V004
LECOM-B (RS485) EMF21021B-V002
LECOM-A/B (RS232/485) EMF21021B-V001
LECOM-LI (optical fibre) EMF21021B-V003
FP interface EMF2103IB

LON EMF21411B
INTERBUS EMF2113IB
PROFIBUS-DP EMF2133IB
DeviceNet/CANopen EMF2175IB

CAN addressing EMF21741B

@ Further information ....

on wiring and application of communication modules can be found in the
corresponding Mounting Instructions and Communication Manuals.
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Wiring of MotionBus/system bus (CAN)

Basic wiring of the CAN buses

The two following schematic diagrams show drive systems with different master value
concepts:

» InFig.5-14 a higher-level control takes over the function of the master, e. g. ETC.

» In Fig.5-15 the function of the master is enabled by a controller that is assigned to
the master.

In both representations the master value transmission is effected via the
MotionBus (CAN).

The system bus (CAN) serves to diagnose and/or parameterise the drives.

M PC HMI
| MB
SB
X4l X14 x4 X14 X4 X14
S S S e o o o
ECS_COB006
Fig.5-14 MotionBus (CAN) with higher-level control
MB MotionBus (CAN), connection to plug connector X4
SB System bus (CAN), connection to plug connector X14
M Master
E Slave
PC PC
HMI HMI / operating unit
PC| |HMI
MB
SB

X4 X14 X4 X14 X4 X14

M S S e o o o

ECS_COB007

Fig.5-15 MotionBus (CAN) with controller as master
MB MotionBus (CAN), connection to plug connector X4
SB System bus (CAN), connection to plug connector X14
M Master
E Slave
PC PC

HMI HMI / operating unit

mnze EDBCSXMO064 EN 7.0



Electrical installation

Wiring of MotionBus/system bus (CAN)

CAH
CAL
AG

[]

Fig.5-16 Bus connections on the controller

Assignment of the plug connectors

X4 (CAN) X14 (CAN-AUX)
CH CAH
cL CAL
G CAG

Specification of the transmission cable

Description
CAN-HIGH
CAN-LOW

Reference potential

For the use of the transmission cable, follow our recommendations:

Specification of the transmission cable

Total length <300m
Cable type LIYCY 2 x2 x 0.5 mm2
(paired with shielding)
Cable resistance <80 Q/km
Capacitance per unit <130 nF/km
length
EDBCSXM064 EN 7.0 '-enze

<1000 m

CYPIMF 2 x 2 x 0.5 mm?2
(paired with shielding)

<80 Q/km
<60 nF/km

ECS_COB003
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Wiring of MotionBus/system bus (CAN)

Wiring of the MotionBus (CAN)

o /%

o ’@ X4
120 Q )

ECS_COB004
Fig.5-17 Example of wiring the MotionBus (CAN)

ECS ECS axis module
M Higher-level control, e. g. ETC

Note!

Respectively connect one bus terminating resistor (120 Q) to the first and the
last node of the MotionBus (CAN) / system bus (CAN).

o

mnze EDBCSXMO064 EN 7.0
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Wiring of MotionBus/system bus (CAN)

Bus cable length

®
1 | Note!

Be absolutely sure to observe the permissible cable lengths.

1. Check the compliance with the total cable length in Tab. 5-1.
The total cable length is defined by the baud rate.

Baud rate [kBit/s] Max. bus length [m]
50 1500

125 630

250 290

500 120

1000 25

Tab.5-1 Total cable length

2. Check the compliance with the segment cable length in Tab. 5-2.

The segment cable length is defined by the cable cross-section used and by the number of nodes. Without

using a repeater, the segment cable length equals the total cable length.

Nodes Cable cross-section
0.25 mm?2 0.5 mm2 0.75 mm?2 1.0 mm2

2 240m 430 m 650 m 940 m
5 230m 420 m 640 m 920 m
10 230 m 410 m 620 m 900 m
20 210 m 390 m 580 m 850 m
32 200 m 360 m 550 m 800 m
63 170 m 310 m 470 m 690 m

Tab.5-2 Segment cable length
3. Compare the two identified values to each other.

If the value determined from Tab. 5-2 is smaller than the total cable length from Tab. 5-1 that is to be realised,

the use of repeaters is required. Repeaters divide the total cable length into segments.

@ Observe...

the information on the use of a repeater in the CAN Communication Manual.

EDBCSXM064 EN 7.0 mnze
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Wiring of the feedback system
Resolver connection

5.6 Wiring of the feedback system

Different feedback system can be connected to the axis module:
» Resolver to X7 (L2 74)
» Encoder to X8 (LU [75)

—Incremental encoder with TTL level

—Sin/cos encoder with rated voltage (5 ... 8 V)

—Sin/cos absolute value encoder (single-turn/multi-turn) with serial
communication (Hiperface® interface)

i Note!

If a ”safe isolation” acc. to EN 61140 between the encoder cable and motor
cable (e.g. by using separating webs or separated draglines) is not ensured on
the entire cable length cable due to an installation on the system side, the
encoder cable must be provided with an insulation resistance of 300 V. Lenze
encoder cables meet this requirement.
» We recommend to use Lenze encoder cables for wiring.
» In case of self-prepared cables

—only use cables with shielded cores twisted in pairs.

—observe the notes on wiring/preparation on the following pages.

5.6.1 Resolver connection

°
1| Note!
Before using a resolver from another manufacturer, please consult Lenze.

Connect a resolver via the 9-pole Sub-D socket X7.

Features
» Resolver: U=10V,f=4kHz

» Resolver and resolver supply cable are monitored for open circuit (fault
message "Sd2”).

74 '-enze EDBCSXMO064 EN 7.0
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Wiring of the feedback system
Encoder connection

X7
"""""""""""""" ]
N awe
A +REF iR
o REF 7 ) 05 | 20 X7
I I 3 1 . : 6
f cos ] ° o
| | ¥ 4] 0 ©
B -cos | | 5 ‘ [ o],
1 ol o1 | slo %)
- N || B3 > 0.14| 26
I R1 (+KTY) I ? ‘
R2 (-KTY) —
Li S S 9
v uj
ECSXA022
Fig.5-18 Resolver connection
Assignment of socket connector X7: Sub-D 9-pole
Pin 1 2 3 4 5 6 7 8 9
Signal +Ref -Ref GND +COS -COs +SIN -SIN R1 R2
(+KTY) (-KTY)
— 0.5 mm? 0.14 mm?
(AWG 20) (AWG 26)

Encoder connection

A

EDBCSXM064 EN 7.0

Danger!
For operating systems up to and including version 7.0:

Uncontrolled movements of the drive possible when absolute value encoders
are used!

If an absolute value encoder is disconnected from the axis module during
operation, a OH3-TRIP (fault no. ”0053”) occurs. If the absolute value encoder
now is connected to X8 again and a TRIP-RESET is carried out, the drive may
start up in an uncontrolled manner with a high speed and a high torque. An
SD8-TRIP (fault no. ”0088”) will not occur, as would be expected.

Possible consequences:

» Death or severest injuries

» Destruction or damage of the machine/drive
Protective measures:

» If a TRIP occurs during commissioning when an absolute value encoder is
used, check the history buffer C0168. If an SD8-TRIP (fault no. ”0088”) is at
the second or third place, it is absolutely necessary to switch off and on
again the supply of the control electronics (24 V supply).

Lenze 75
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Wiring of the feedback system
Encoder connection

Via the 9-pole Sub-D-plug X8, you can connect the following encoders:
» Incremental encoder
—with two 5 V complementary signals (TTL encoders) that are electrically shifted by
90°.
— Optionally, the zero track can be connected.
» Sin/cos encoder
— with rated voltage (5 ... 8 V).

— with serial communication (single-turn or multi-turn; the initialisation time of the
axis module is extended to approx. 2 s).

The controller supplies the encoder with voltage.

Use C0421 to set the supply voltage Vcc (5 ... 8 V) to compensate, if required, the voltage
loss [AU] on the encoder cable:

AU = 2 - L [m] - R/m[R/m] - I [A]

AU Voltage loss on the encoder cable [V]

L Cable length [m]

R/m Resistance per meter of cable length [Q/m]
Ig Encoder current [A]

Stop!

Observe the permissible connection voltage of the encoder used. If the values
in C0421 are set too high, the encoder can be destroyed!

mnze EDBCSXMO064 EN 7.0
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Wiring of the feedback system
Encoder connection

Incremental encoder (TTL encoder)

Features
Input/output frequency: 0...200 kHz
Current consumption: 6 mA per channel
Current on output V¢ (X8/pin 4): Max. 200 mA
« <50m =} 5( o
R w A ! L]
| A Ba_ X8 0o
! 1 N — °
! J = B 1l L
—] X .y Sl et
™ ™ ; 2 1
) > = Al i)
Q= “Eilel o
> ool el fa L L
—13 P2 ]~ S S N
T | 11 6 |!
L zit| =1 [e— I LT 1
kv, Y S T S S s IR
RIGKTY & | i1
== i ot T |z 11
= et Wl |27 1Ly
ECSXA026
Fig.5-19 Connection of incremental encoder with TTL level
@ Signals in case of clockwise rotation
/ Corestwisted in pairs
Assignment of plug connector X8: Sub-D 9-pole
Pin 1 2 3 4 5 6 8 9
Signal B A A Vee GND Z R2 B
(R1/+KTY) (-KTY)
— 0.14 mm?2 1mm?2 0.14 mm?2
(AWG 26) (AWG 18) (AWG 26)
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Encoder connection

SinCos encoder

Features

Input/output frequency:

Internal resistance (R;):

Offset voltage for signals SIN, COS, Z:

0...200 kHz
2210
25V

» The differential voltage between signal track and reference track must not exceed

1V+10 %.

The connection is open-circuit monitored (fault message ”Sd8”)

For encoders with tracks sine, sine and cosine, cosine:

— Assign RefSIN with sine.

— Assign RefCOS with cosine.

« <50m » 5( o
[ E— [ FTTT ! o ©°l9
! - RefSIN 4 /.\X8 L\o o
! i HE — 6 ©
! | SIN |
] ! 1 H 1 1 0 ©)6
*7JJ x Refcosx ‘T‘ ! J
o ™ ; |
‘D ! cos ! 3] |
> X Ve & I
T T 1 4 | ®
H> Il SIN
Tj ; 7,% /:?1 RefSIN =25V
1 20 - ' 0.5V
KTY v ramnial
'x‘ R1 (+KTY) x‘ } 5| | cos
}‘1 R2 (KTY) il %? j RefCOS - GEy =25V
ECSXA023
Fig.5-20 Sin/cos encoder connection
® Signals in case of clockwise rotation
/ Corestwisted in pairs
Assignment of plug connector X8: Sub-D 9-pole
Pin 1 2 3 4 5 6 7 8 9
Signal SIN RefCOS cos Ve GND Zor Zor R1 RefSIN
(cos) (R2/-KTY) =~ -RS458  +RS485  (+KTY) (sin)
— 0.14 mm? 1 mm2 0.14 mm?
(AWG 26) (AWG 18) (AWG 26)
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Before you start

6 Commissioning
6.1 Before you start

[ ]

1| Note!

» In the description of the commissioning steps the use of a Lenze motor is
assumed. For details on the operation with other motors see LA [144.
» The operation with the Lenze parameter setting and operating program

Global Drive Control (GDC) is taken as a basis. The parameters are displayed
in the online mode, i.e. GDC can directly access the codes of the axis module.

Prior to initial switch-on of the drive system, check the wiring for completeness,
short-circuit, and earth fault:

|

Power connection:
— Polarity of the DC-bus voltage supply via terminals +UG, -UG

Motor connection:
— Connection to the motor in correct phase relation (direction of rotation)

» Wiring of “safe torque off” (formerly "safe standstill”)

EDBCSXM064 EN 7.0

Feedback system

Control terminals:
— Wiring adjusted to the signal assignment of the control terminals.
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Commissioning
Commissioning steps (overview)

Commissioning steps (overview)

Start

Carry out the basic setting
(@ ED

Set homing
@E3

Optimise drive behaviour

(@152

® Save parameters in the drive
with C0003 = 1.

® Save parameter set with GDC in
the parameter set file.

End

Lenze
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6.2.1 Basic settings with GDC

i Note!

Commissioning 6
Commissioning steps (overview)
Basic settings with GDC

Follow the commissioning steps in the given order!

Setting

Requirements

Switch on low-voltage supply.

Connect PC / laptop (with
installed GDC parameter
setting program) with the
controller.

3. Start GDC and select the
device to be set.

4. Load Lenze setting.

5. Set communication
parameters.

6. Set mains data.

7. Enter motor data.

8. Configure holding brake.

9. Setfeedback system.

10. Set toggle bit monitoring.

EDBCSXM064 EN 7.0

Short description

® Main is switched off. (Green LED is dark, red LED is
blinking)
o Controller inhibit is active.
— Press the button <F9> in GDC.
— X6/S11 or X6/S12 must be open (LOW).
— Control bit9=1

Connection to X14 (system bus (CAN)) with PC system bus
adapter EMF2177IB.

Selecting a device:
Change to the online mode via the GDC tool bar with

the <F4> key and select "Searching for drives” using the <F2>

key.

= Drive is identified and the parameter menu is opened.
e Not required for the first commissioning of the axis
module.

Only recommended if the Lenze setting is unclear.

CAN node address (via DIP switch or C0350/C2450)
Baud rate (via DIP switch or C0351/C2451)
€0356 (CAN boot up/cycle time)
C1120 = 1 (sync connection via MotionBus (CAN))
e (1121 (synchronisation cycle [in ms])
Set the following codes in the GDC parameter menu under
Short setup = Mains:
e (0173 (voltage thresholds)
® (C0175 (function of the charge relay)
— For operation with power supply module ECSxE set
C0175 = 3.
Lenze motors: Use the motor assistant of the GDC.

Motors of other manufacturers

o Not required if a holding brake is not available;
otherwise

e Set C0472/10 (speed threshold) > 0 (e. g. 1 %) for closing
the holding brake.

® Lenze resolvers do not require further settings.

e Set other resolvers and encoders in the GDC parameter
menu under Motor/Feedback = Feedback.

Set the following codes in the GDC parameter menu under

Monitoring:

® (3160 (toggle bit error handling)

e (3161 (toggle bit error counter limit)

Lenze

Detailed
information

(0I5

GDConline
help

(=3

L[18y
LIrey

LE7

wEy
L[143
Loy

Lo

LI[I0g
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Commissioning

Commissioning steps (overview)

Basic settings with GDC

Setting

Short description Detailed
information

11. Enter machine parameters.  Set the following codes in the GDC parameter menu under (1 [TIQ
Motion = Machine parameter:

12. Switch on the mains. °

C0011 (max. speed)

C0105 (deceleration time for quick stop (QSP))

€0596 (max. system speed)

C3030 (following error warning limit)

C3031 (following error limit FAIL-QSP)

3032 (1st response when following error limit has been
reached)

C3033 (2nd response when following error limit has been
reached)

Green LED is blinking and red LED is off:
— Controller is ready for operation.
Green LED is off and red LED is blinking:

— Afault has occurred! Eliminate the fault before you
carry on with commissioning.

The basic settings are completed now. Proceed with the settings for homing (E2[83).

mnze EDBCSXMO064 EN 7.0
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Commissioning 6
Commissioning steps (overview)
Setting of homing

Setting of homing

Homing

By means of homing, the definition of the measuring system in the machine is effected,
and therefore also the definition of the zero position within the traversing range that is
physically possible.

_‘ D ——— ’7
R RERERS TR R, | = R RERERS R RERER RREREN R :I
: —_
\HH‘\HHHHEHHH\H‘HH\HH‘H\HHH FEEEEETT HHHH\‘HHHH\‘
-10 H 10 20 30 40 50 60
0-Position

ECSXA418

Fig.6-1 Homing (specification of the zero position)
The zero position (home position) can be defined by homing or by setting a reference:

» During homing the drive traverses in a defined mode (homing mode) to detect the
zero position on its own and in a reproducible manner.

» When homing is carried out, the current position is defined as zero position (home
position).

The homing setting described in this chapter requires the following system structure:

CAN-AUX
X14
ECSxM...
X7 X
X24| | pi|pi2|oi3|p14| [por|
[ [ 1
[
I
(D] /
0 11
[E] (F] | [ | H
m.... || |Ref| |TP ,#I o
; == AR URCIIRUARDY RN RYRRERIRRNE ]
‘ >
ECSXA500
Fig.6-2 Basic system structure
[A] ECSxM... axis module with "Motion” application software
Speed / position feedback
Motor power connection
bl Change-over between reference switch and touch probe sensor
(only required in the homing modes 6 and 7! (A [T13)

[E] Negative hardware limit switch
[F] Reference switch
@ Touch probe sensor
H  Positive hardware limit switch
[ Gearbox with ratio i = Z2/Z1 (ratio of the number of teeth or circumferences) or i = n1/n2

(ratio of speeds)
Servo motor

<
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Commissioning steps (overview)

Sett

Sett

ing of homing

ing sequence:

@ Comply with ...

the safety and application instructions for multi-axis applications in the
corresponding manuals and on the systems.

o

Note!

Follow the commissioning steps in the given order!

Setting

Set homing parameters.

Save parameter set.

A Select "Homing Mode”.

B Confirm setting of
"Homing Mode”.

Enable controller.

Start homing.

Short description

Set the following codes in the GDC parameter menu under
Motion - Homing:

e (3010 (homing mode)

C3011 (zero position offset with drive traversing)
C3012 (zero position offset without drive traversing)
C0935 (traversing speed of homing)

C0936 (deceleration time (T;) of homing)

Set C0003 = 1.

The "homing” mode is automatically selected by the master
control: C5000 = 6

The operating mode can also be set manually in the GDC
parameter menu under Motion = Operating mode.

In order that the drive performs homing, the ECSxM axis
module must write the value from C5000 into C5001 (here
C5001 = 6).
If this is not the case, set the operating mode manually
(step 3 A).
If the value from C5000 has not been written into C5001
after repeating step 3 A), please contact Lenze!
® The controller can only be enabled via a master control.
® Green LED is lit continuously if X6/SI11 = HIGH,
X6/S12 = HIGH, and the controller has been enabled via
the master control.

® Green LED is blinking if X6/SI1 = HIGH and X6/SI2 = HIGH.

(No enable via master control!)
The master control set the control bit 12 = 1 (TRUE).

Note: In order to interrupt homing, the control bit 12 must
be reset to ”0” using the master control.

= The drive approaches the home position according to the setting in C3010.

Detailed
information

LIy

L33

LI3g

LI[I0g
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6.

7.

Setting

A Select "Interpolated
Position Mode”.

B Confirm setting of
”Interpolated Position
Mode”.

Start travel according to the
setpoint selection.

Commissioning 6
Commissioning steps (overview)
Setting of homing

Short description Detailed
information
The "Interpolated Position Mode” is automatically selected ~ EA[I34
by the master control: C5000 = 7
The operating mode can also be set manually in the GDC
parameter menu under Motion = Operating mode.
In order that the drive performs a travel according to the
setpoint selection, the ECSxM axis module must write the
value from C5000 into C5001 (here C5001 = 7).
If this is not the case, repeat step 6 A.
If the setting from C5000 has not been transferred to C5001
after repeating step 6 A, please contact Lenze!

The master control sets the control bit 12 = 1 (TRUE). [Q[I04

Note: In order to interrupt homing according to the setpoint
selection, the control bit 12 must be reset to ”0” using the
master control.

The settings for homing are completed now. Now you can optimise the drive behaviour

((Q[I52).

EDBCSXM064 EN 7.0
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Loading the Lenze setting

Loading the Lenze setting

i Note!

If an axis module with the "Motion” application software is reset to the Lenze
setting, previous settings get lost (mains and motor data, feedback system
settings, CAN node addresses)!

The GDC contains the parameters or codes to be set in the parameter menu under

Load / Store:
Parameter menu I Code Teut | Value Urit
n Code list “10coo0z] 000 Parameter lnad load default
E Load / Stare CO003 000 Pararneter zave ready
Diagnastic C2108 000 PLC program Start/Stop/Reset no function
Short zetup -
| 3 I_I
ECSXA312
Fig.6-3 GDC view: Parameter set management

Setting sequence:

1.
2.
3.

© N o U ok

Stop the PLC program: C2108 = 2
Load Lenze setting: C0002 =0
Continue with 3.1 or 3.2.

3.1 (Switching the 24 V supply voltage is possible):

A Switch off and on again 24 V supply voltage.

B Plug the keypad XT (EMZ9371BC) onto the AIF interface (X1).
3.2 (Switching the 24 V supply voltage is not possible):

A Plug the keypad XT (EMZ9371BC) onto the AIF interface (X1).
B Execute PLC Reset: C2108 =3

Parameterise CAN node addresses via C0350 and C2450. (L2 [I85)
Continue with basic settings from point 5 of the table on L1 [87].
Automatic start of the PLC program after power-up: C2104 =1
Start the PLC program: C2108 =1

Save parameter set: C0003 =1

mnze EDBCSXMO064 EN 7.0
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Commissioning
Setting of mains data
Selecting the function of the charging current limitation

Loy

Setting of mains data

The GDC includes the parameters and codes to be set in the parameter menu under
Short setup = Mains:

Parameter menu Cods| | Text Value Unit
5} Code list 21| o002 000 Parameter load Load default
n Load ¢ Stare CO003 000 Parameter save Feady
Diagnostic CO1730 000/ UG limit (Selection main voltage adiustment) Mairs=400V+-brake
1S Shot setup CO174 000/ UG-min [Thieshold LU 60V
E Mains CO175] 000 UG-RelaisFkt [Behavior of charge relay at LU Standard (Relay LU-dependent]
u CO053| 000/ DIS: UG-Yolage [dctusl DC voltage] [ilk3
E oo <{|cooes! ooofpis: U24 estermal 0oy
Firasks
I ; I_I
ECSXA301
Fig.6-4 GDC view: Short setup of the mains data

Selecting the function of the charging current limitation

The ECS axis modules are provided with a charging current limitation by means of charge
resistors and charge relays. In the Lenze setting the charging current limitation is activated
(C0175 = 1).

At mains connection the charge relay remains open for a while so that the charging current
of the DC bus is limited by the charging resistors. When a certain voltage level has been
reached, the charging resistors are short circuited by switching on (closing) the charge
relay contacts.

Stop!

» If the DC-bus voltage is generated with an ECSxE power supply module, the
DC bus is loaded in a controlled way. Therefore, set C0175 = 3 for the axis
module.

If the Lenze setting has been loaded via C0002, C0175 = 3 must be reset.

» Cyclic connection and disconnection of the mains voltage of the power
supply module can overload and destroy the input current limitation of the
axis module if C0175 =1 or C0175 = 2.

For this reason allow a break of three minutes between two starting
operations in case of cyclic mains switching over a longer period of time!
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Code
No.

Possible settings

Lenze/ Selection

{Appl.}
C0175 UG-Relais Fkt 1

Designation

1 Standard

2 One Time

3 Fixed On

6.4.2 Setting the voltage thresholds

i Note!

IMPORTANT

Charge relay behaviour with

undervoltage (LU) in the DC bus.

Relay switches as a function of
LU.

Relay switches when LU is
exceeded for the first time and
remains on.

Charging current limitation is

inactive.

e Relay is always switched on
and the charging resistors of
the axis module are thus
permanently jumpered.

e Setting for operation with

ECSXE power supply module.

e

All drive components in DC-bus connections must have the same thresholds!

Selection Mains voltage

C0173 Power supply module

[V AC]
0 230
1 400
2 400 ... 460
3 480
4 480
10 230
11 400 (Lenze setting)
12 400 ...460
13 480
14 480

Code
No.

Possible settings

Lenze/ Selection

{Appl.}
C0174 UG min 60

Designation

15

88

Brake unit

yes/no
yes/no
yes/no
no
yes
yes/no
yes/no
yes/no
no
yes

{1v}

Lenze

LU message OU message
(Undervoltage) (Overvoltage)
Setting Resetting Setting Resetting
[V DC] [V DC] [V DC] [V DC]
130 275 400 390
285 430 800 790
328 473 800 790
342 487 800 785
342 487 800 785
co174 C0174+5V 400 390
co174 C0174+5V 800 790
Co174 C0174+5V 800 790
co174 C0174+5V 800 785
co174 C0174+5V 800 785
IMPORTANT
Undervoltage threshold of DC 37

342

bus (LU)

EDBCSXMO064 EN 7.0
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Entry of motor data for Lenze motors

6.5 Entry of motor data for Lenze motors

0
1] Note!
» The following only describes the parameter setting for Lenze motors! (For
operation with motors of other manufacturers see: (1 [144)

» If the Lenze setting has been loaded via C0002, the motor data must be
re-entered.

Parameter setting with the ”Input assistant for motor data” of the GDC

1. Gotothe GDC menu bar and select the Tool- Motor data menu item or click the
button with the voltage divider symbol in the tool bar (rightmost in Fig.6-5):

Eﬁlohal Drive Control — il

Drive Drive parameters | Tool Options  Window  Help

r? | totordaten = I [ I e I Ciep I II

ECSXA300

Fig.6-5 GDC view: menu bar and tool bar

=% Selection -
3 Mew motor type/edit user mator list

¥ Additional mator data

—The "Input assistant for motor data” opens:
¥ Documentation

----- 3¢ End mator data
d 1 _’I—I — Selection

& Lenze motor list

r Information
Muotor type curmently set

CO00E:000 = 1.000000 =l " User mator list
C0022:000 = 8.000000 =1
tator ligt " Mew maotor typededit user motor list

Lenze motar list/User motar list
" Export/import of mator lists

‘Yersion/datelast change

5.0-20.04.2005-/1.0-11.04.2002-

U pdate |

| <Back ||;,€'> Continue > || Complete || X Cancel ” Help

ECSXA311

Fig.6-6 GDC view: Selection of motor list

2. Select the "Lenze motor list” and click the [ Continue ] button.
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Entry of motor data for Lenze motors

El-of Selection
-9 Lenze motar list
3 End motar data

4]

r Information
I ator type cuirently set

CO00E:000 = 1.000000
CO022:000 = 8000000

Mator list
Lenze matar fist/Uzer motor fist
Yersion/date/last change

5.0-20.04.2008-/1.0-11.04.2002-

Update |

Fig.6-7

=

C86-Code

1104

CBBcods | Typedesignaton | Motort (o (] [ pod=e

code ype designation otor bype on.... = I SDSEAUE 22 100

1102 SDSGADGE-22, 100 asynchron servo skar

1105 SDSGANG3-22, 100 asynchron servo star FRated motor power 0.24 ki

1107 SDSGAOE3-32, 100 agynchron servo star ) e e =70 -

€ 1307 SD5GA047-22.100 asynch 0 shar

L1104 ! i a3 a Rated maotor curent | 1.50 b

© 1106 SDSGADE3-22, 100 asynchron servo delta Rated motor Fequansy 100 He

1108 SDSGADG3-32, 100 asynchron servo delta

@ 1308 SDSGAD47-22,100 awnchionserva della Rated motor voltage | 230 W

Lalli] MDSKA-SE-22, 140 asynchron servo star Motar cos phi 0.70

Lal | MOFKA-71-22, 120 azpnchron gero star . l—

Lal ¥ MDEKA-71-22, 140 agynchron serva star ;I 53 - o Tt 340 A
|<‘,= <Back ” Continue = ” o Complete I| X Cancel ” Help I

GDC view: Motor selection

3. Select the connected motor from the list (see motor nameplate).
— The corresponding motor data is displayed on the right in the "Motor data” fields.

Click the [ Complete ] button.

ECSXA302

— The data is transferred to the controller. This process can take a few seconds and is
confirmed by a message after being completed.

Lenze
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Holding brake configuration

\II

-~ Tip!

If you use a motor without a holding brake, you can skip this chapter.

In the GDC, the parameters or codes to be set can be found in the parameter menu under

Short setup = Brake.

Parameter menu

Code Text Walue Uit
—n Code list =10co003] 000 Parameter save ready
_n Load / Store CO195 000 Brake: Activation time 00 s
|-N5 Diagraostic CO196 000 Brake: Release time 00 s
_E Short setup CO244 000 Brake: holding torque o0 i
) Mains C0472 010 FCODE_nC472_10_a [analog) 0.00 %
) CO0472 011 FCODE_nC472_11_a [analog) 0.00 %
n Motor adiustment
E Brake
n Feedback -
«| » |_I
ECSXA531
Fig.6-8 GDC view: Short setup of the holding brake
code Designation Description
C0195 Brake closing The time required for closing the holding brake.

time/activation ti

C0196 Brake opening
time/release time
C0244 Holding torque

C0472/10 FCODE analog [%]

C0472/11 FCODE analog [%]

EDBCSXM064 EN 7.0

me

e Only after this time has elapsed, the controller inhibit is activated (control
bit 9 = 1 (TRUE)).

The time required for opening the holding brake.

e During the time set the drive generates the torque set under C0244
against the holding brake.
e Ifan actual speed higher than the value in C0472/10 is detected before the

brake opening time (C0196) has expired, the drive can immediately change
to speed-controlled operation.

Holding torque of the drive against the holding brake
® 100 % 2 value of C0057

Speed threshold for closing the brake:

e Only if the actual speed value has fallen below the speed threshold, the
"close brake” signal is output.

e This code refers to the maximum speed set in C0011.

Note: Enter a value > 0 so that the brake can be opened.

Value/direction of the torque against the holding brake.

Lenze
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Holding brake configuration
Closing the brake

Closing the brake

[ Ctrlword.Bit7 +__

@

Ctrlword.Bit9

®

QspP
t
NSet
m—m———___C0472/10
t
X6/B+
&

C0195

CtrlWord.Bit7
ospP

Nset

X6/B+
CtrlWord.Bit9
[A]

Controller enable (control bit 7)

Quick stop

ECSXA518

Setpoint speed
Digital output X6/B+

Controller inhibit (control bit 9)

Brake is open
Brake is closed

Lenze

t

@

Use control bit 7 = 0 (FALSE) to close the brake.
At the same time the internal quick stop (QSP) is
activated and the drive is braked to standstill
within the deceleration time set in C0105

(NSet = 0).

If the speed falls below the speed threshold in
C0472/10, the brake is activated via the digital
output X6/B+.

After the brake closing time in C0195 has
elapsed, the controller inhibit (CINH) is activated
(control bit 9 = 1 (TRUE)).
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6.6.2 Opening the brake
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[ Ctrlword.Bit7

CtrlWord.Bit9

C0244

MAct

[ X6/B+

QSP

NSet

CtrlWord.Bit7
CtrlWord.Bit9

Mact
X6/B+
QSsP
Nset
[A]

S

ECSXA519

Controller enable (control bit 7)
Controller inhibit (control bit 9)

Actual torque

Digital output X6/B+
Quick stop (QSP)
Setpoint speed
Brake is closed

Brake is open

Lenze

Commissioning 6

Holding brake configuration

Opening the brake

Use control bit 7 = 1 (TRUE) to enable the
controller. The control bit 9 is set to 0 (FALSE) at
the same time (controller inhibit (CINH) is
deactivated) and the torque defined in C0244 is
created. This happens within the brake opening
time setin C0196.

As soon as the torque (Mact) has reached the
value in C0244, the brake is opened.

If the brake is opened via the digital output
X6/B+, the following happens after the brake
opening time has elapsed (C0196)

® Quick stop (QSP) is cancelled.

e Setpoint integrator is enabled.
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Setting of the feedback system for position and speed control
Resolver for position and speed control
6.7 Setting of the feedback system for position and speed control
These feedback systems can be set for position and speed control:
» Resolver at X7 (E1 94)
» Incremental encoder/SinCos encoder without serial communication at X8 (1[97)
» Absolute value encoder (Hiperface®, single-turn/multi-turn) at X8 (£2[98)
®
1| Note!
If the Lenze setting has been loaded via C0002, the feedback system must be
reset.
6.7.1 Resolver for position and speed control
If a resolver is connected to X7 and used for position and speed control, no settings are
required.
Lenze setting:
» Feedback system for position control: C0490 =0
» Feedback system for speed control: C0495 =0
6.7.2 Codes for setting the resolver feedback
The GDC includes the parameters or codes to be set in the parameter menu under
Short setup =& Feedback:
Parameter menu Code Text Walue Unit
—n Code list =10co003] 000 Parameter save ready
_n Load # Stare C0430 000 feedback possition resolver at <7
|-N5 Diagrostic C0435 000 feedback speed resolver at <7
_E Shart setup CO416 000 resolver adjustment [rezolver excitation] 45%
n Mains CO417 000 resolver comection stopped
. CO058 000 rotor phaze angle 900
n Mator adjustment CO035 000 motor rotor position adjustment Inactive
n Brake
E Feedback
) CaN
n Digital 1/0-5 -
1| >|_I
ECSXA532
Fig.6-9 GDC view: Commissioning of the feedback system
Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
[C0490] Feedback pos 0 Selection of feedback system for [ 94
positioning control
0 Resolver at X7 Standard setting
1 TTL encoder at X8 e Sets C0495 to the same value
2 SinCos encoder at X8 if C0495 > 0. ) e
: ® Sets C0419 =0 ("Common”) if
3 Absolute value encoder (single-turn) at a different encoder type as
X8 under C0419 is set here.
4 Absolute encoder (multi-turn) at X8
94 l-enze EDBCSXMO064 EN 7.0
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Setting of the feedback system for position and speed control
Codes for setting the resolver feedback

Code Possible settings
No. Designation Lenze/  Selection
{Appl.}
[C0495] Feedback n 0
0 Resolver at X7
1 TTL encoder at X8
2 SinCos encoder at X8
3 Absolute value encoder (single-turn) at
X8
4 Absolute encoder (multi-turn) at X8

Codes for optimising the operation and display

Code Possible settings
No. Designation Lenze/ Selection
{Appl.}
C0058 Rotor diff -90.0
-180.0 {0.1°}
[Co080] Res pole no. 1
1 {1}
[C0095] Rotor pos adj 0
Inactive
1 Active
[Co416] Resolver adj. 5
0 100 %
1 80 %
2 68 %
3 58 %
4 50 %
5 45 %
6 40 %
7 37 %
[C0417] Resolver cor. 0
0 Ready
Start adjustment

Loading default values

EDBCSXM064 EN 7.0 mnze

179.9

10

IMPORTANT

Selection of feedback system for
speed control

Standard setting

o Sets C0490 to the same value
if C0490 > 0.

® Sets C0419 =0 ("Common”) if
a different encoder type as
under C0419 is set here.

IMPORTANT

Rotor displacement angle for
synchronous motors (C0095)

Number of pole pairs of resolver

Activation of rotor position
adjustment of a synchronous
motor

C0058 shows the rotor
displacement angle.

Resolver excitation amplitude

Resolver adjustment

WMo

W

W

wo

W57
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Setting of the feedback system for position and speed control
Resolver as absolute value encoder

6.7.3 Resolver as absolute value encoder
If the following requirements are met, a resolver (or single-turn absolute value encoder)
can take over the function of a multi-turn absolute value encoder:
» When the axis module is switched off, the reference is known.
» Itis ensured that the position of the machine part does not change (e.g. by using a

brake) until the axis module is switched on again.
» (3002 =1 (no change in position during "POWER OFF”)
At switch off, the actual position is saved fail-safe. After switch on, the actual position is
re-initialised with this value. Turning the drive by maximally +  revolution of the position
encoder when the axis module is switched off will be detected and considered when the
actual position is initialised (loaded).
General formula for the calculation of the maximum encoder rotation when the axis
module is switched off, in particular for multi-pole resolvers (number of pole pairs > 1):
. 180°
Max. rotat = + -
ax. rotation (Number of pole palrs)
Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C3002 NoChangeOfP 0 Resolver as absolute value [ 96
0s encoder
0 ChangeOfPos After "mains off/on”, homing

96

has to be carried out.
The actual position is initialised
with the value "0”.

1 NoChangeOfPos The actual position value is
initialised with the position
value at "Mains off” and is used
further at "Mains on”.

Homing is not required.

Note: With ”"Mains off” the
feedback system must rotate less
than + 0.5 revolutions.
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Setting of the feedback system for position and speed control
Incremental encoder / sin/cos encoder without serial communication

Loy

6.7.4 Incremental encoder / sin/cos encoder without serial communication

If an incremental encoder or a sin/cos encoder without serial communication is connected
to X8 and used for position and speed control, comply with the following setting sequence:
1. Select encoder for position and speed control.

— Incremental encoder (TTL encoder): C0490 and C0495 =1

— Sin/cos encoder without serial communication: C0490 and C0495 =2

If X8 has been selected as output due to a change of C0491, an automatic reset to input

is made due to the encoder selection.
2. Select encoder used.

— Incremental encoder (TTL encoder): C0419 =110 ... 113

— Sin/cos encoder without serial communication: C0419 = 210 ... 213

— Encoder used is not in the list: C0419 =1 ("Common”)

3. When setting C0419 = 1 ("Common”) configure encoder data.

i Note!

When setting C0419 = 11x or 21x do not configure encoder data.

The encoder data (C0420, C0421, C0427) are set automatically in accordance
with the selection.

— C0420 (number of increments of the encoder)
—C0421 (encoder voltage)
—C0427 (signal type of the encoder)

4. Set encoder mounting position.

—C3001 = 0: normal (direction of rotation CW with regard to direction of rotation of
the motor)

—(C3001 = 1: inverse (direction of rotation CCW with regard to direction of rotation
of the motor)

5. Save settings with C0003 = 1.
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6.7.5
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Commissioning
Setting of the feedback system for position and speed control
Absolute value encoder (Hiperface®, single-turn/multi-turn)

Absolute value encoder (Hiperface®, single-turn/multi-turn)

A Danger!

For operating systems up to and including version 7.0:

Uncontrolled movements of the drive possible when absolute value encoders

are used!

If an absolute value encoder is disconnected from the axis module during

operation, a OH3-TRIP (fault no. ”0053”) occurs. If the absolute value encoder

now is connected to X8 again and a TRIP-RESET is carried out, the drive may
start up in an uncontrolled manner with a high speed and a high torque. An

SD8-TRIP (fault no. ”0088”) will not occur, as would be expected.

Possible consequences:

» Death or severest injuries

» Destruction or damage of the machine/drive

Protective measures:

» If a TRIP occurs during commissioning when an absolute value encoder is
used, check the history buffer C0168. If an SD8-TRIP (fault no. ”0088”) is at
the second or third place, it is absolutely necessary to switch off and on
again the supply of the control electronics (24 V supply).

mnze EDBCSXMO064 EN 7.0
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Setting of the feedback system for position and speed control
Absolute value encoder (Hiperface®, single-turn/multi-turn)

Loy

If an absolute value encoder with a Hiperface® interface is connected to X8 and is used for
position and speed control, comply with the following setting sequence:

1.

Select absolute value encoder for position and speed control.

—Single-turn encoder: C0490 and C0495 =3

— Multi-turn encoder: C0490 and C0495 =4

If X8 has been selected as output due to a change of C0491, an automatic reset of X8
as an input is effected due to the encoder selection.

Select an absolute value encoder.

—Single-turn encoder: C0419 = 307 ... 311

— Multi-turn encoder: C0419 = 407 ... 411

The encoder data (C0420, C0421, C0427) is set automatically in accordance with the
selection.

A Danger!

EDBCSXM064 EN 7.0

Uncontrolled movements of the drive possible when absolute value encoders
are used!

In the case of an operating system up to and including version 6.7, the drive
may start up in an uncontrolled manner with high speed and torque after
mains connection and controller enable.

Possible consequences:

» Death or severest injuries

» Destruction or damage of the machine/drive
Protective measures:

» Do not parameterise codes C0420, C0421 and C0427!

Set the encoder mounting position.
—C3001 = 0: normal (same direction of rotation as direction of rotation of motor)
—C3001 = 1: inverse (opposite direction of rotation to direction of rotation of motor)

Save settings with C0003 = 1.
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Setting of the feedback system for position and speed control
Codes for setting the encoder feedback
6.7.6 Codes for setting the encoder feedback
The GDC contains the parameters or codes to be set in the parameter menu under
Motor/Feedback = Feedback.
Parameter menu Code | Text Walue | Unit l;l
—n Code list =10co003] 000 Parameter save ready —I
_n Load / Stare CO04159 000 encoder setup IT512-8 [Enc TTL, 512 inc, 5%]
|-N5 Diagrostic CO451 000 signal direction =<8 #8 iz input
_ Short setup C0430 000 feedback pozzition resolver at X7
L Mation C0495 000 feedback speed resolver at X7
K CO420 000 encoder constant input [<8] 1024 incrirewv
& Teminal 140 C0421 000 encoder power supply ROY W
] Controller setings CO416 000 rezolver adjustment [resolver excitation] 45%
HB) Motor/Feedback CO417 000 resolver comection stopped
tn Motor adjustment CO020 000 resalver paole pair no. 1
E Feedback CO035 000 motor rotor pogition adjustment Inactive
_n Monitaring CO038 000 setup feedback reference pozition 0 Inc
_ System bus = CO586 000 erorconf. resolver emror [SD2) trip
A | | v I_I CO580 000 erorconf. feedback error at %8 [SDE] off -
ECSXA533
Fig.6-10 GDC view: Commissioning of further feedback systems
Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0058 Rotor diff -90.0 Rotor displacement angle for 149
synchronous motors (C0095)
-180.0 {0.1°} 179.9
[C0095] Rotor pos adj 0 Activation of rotor position (a8 prise|
adjustment of a synchronous
motor
C0058 shows the rotor
displacement angle.
0 Inactive
1 Active

100
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Code

No. Designation

[C0419] Enc. Setup

[C0420] Encoder const.

[C0421] Encoder volt

[C0427] Enc.signal

EDBCSXM064 EN 7.0

Commissioning 6

Setting of the feedback system for position and speed control
Codes for setting the encoder feedback

Possible settings

Lenze/
{Appl.}
110

512

0

Selection

110
111
112
113
210
211
212
213
307
308
309
310
311
407
408
409
410
411

u ph W N R O

Common
IT512-5V
IT1024-5V
IT2048-5V
IT4096-5V
1S512-5V
1S1024-5V
1S2048-5V
1S4096-5V
AS64-8V
AS128-8V
AS256-8V
AS512-8V
AS1024-8V
AM64-8V
AM128-8V
AM256-8V
AM512-8V
AM1024-8V

{Linc/rev}

50V
56V
6.3V
6.9V
75V
8.1V

2-phase

A: speed
B: direction

A or B: speed or direction

Lenze

8192

IMPORTANT

Encoder selection wpE
® Selection of encoder type ey
indicated on the nameplate of
the Lenze motor.
o The encoder data (C0420,
C0421, C0427) is set
automatically in accordance
with the selection.

Incremental encoder with TTL
level

SinCos encoder

SinCos absolute value encoder
with Hiperface® interface
(single-turn)

Selections 307, 308, 309 are only
possible with operating system
7.0 or higher.

SinCos absolute value encoder
with Hiperface® interface
(multi-turn)

Selections 407, 408, 409 are only
possible with operating system
7.0 or higher.

Number of increments of the wpE
encoder (AN pe): |

Sets C0419 =0 ("Common”) if
the value is changed.

Encoder voltage mE7

Sets C0419 =0 ("common”) if the Wy
value is altered.

Function of the master frequency [0[97
input signals on X8 (DFIN) [aa] ;|
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Setting of the feedback system for position and speed control
Codes for setting the encoder feedback

Code

No. Designation

[C0490] Feedback pos

[C0491] X8in/out

[C0495] Feedback n

C3001 EncDirlnv

102

Possible settings

Lenze/
{Appl.}
0

Selection

w N BB O

w N BB O

Resolver at X7
TTL encoder at X8
SinCos encoder at X8

Absolute value encoder (single-turn) at
X8

Absolute encoder (multi-turn) at X8

X8 is input
X8 is output

Resolver at X7
TTL encoder at X8
SinCos encoder at X8

Absolute value encoder (single-turn) at
X8

Absolute encoder (multi-turn) at X8

Normal (direction of rotation CW)
Inverse (direction of rotation CCW)

Lenze

IMPORTANT

Selection of feedback system for
positioning control

WMo

Standard setting

o Sets C0495 to the same value
if C0495 > 0.

® Sets C0419 =0 ("Common”) if
a different encoder type as
under C0419 is set here.

Function of X8 e

Wy

Selection of feedback system for
speed control

wo

Standard setting

e Sets C0490 to the same value
if C0490 > 0.

® Sets C0419 =0 ("Common”) if
a different encoder type as
under C0419 is set here.

Encoder mounting position e
Direction of rotation with regard L
to motor direction of rotation

EDBCSXMO064 EN 7.0
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Configuration of control interface (control and status word)

Loy

6.8 Configuration of control interface (control and status word)

The communication between control and drive system via fieldbus serves as
» synchronisation of the control clock rate to the control master

» master value transfer

» drive control

» diagnostics

The node address and baud rate are set via:

» C0350/C0351 (MotionBus (CAN) at X4)
—alternatively via DIP switch on the device or AIF module

» (2450/C2451 (system bus (CAN) at X14)
» C0009 (LECOM)

i Note!

» Only the process data channels CAN1_IN and CAN1_OUT of the MotionBus
interface X4 are used for communication.

» The system bus interface X14 can only be used for parameter setting and
diagnostics with the Lenze parameter setting and operating program
"Global Drive Control” (GDC).

— The process data channel CANaux2_OUT is used to output the data for
commissioning and diagnosing via GDC.

» Further information on communication can be found in chapter
"B Configuration” (L1 [168).
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6 Commissioning
Configuration of control interface (control and status word)
Process data to the axis module

6.8.1 Process data to the axis module

The process data is transmitted to the axis module via the process data channel CAN1_IN
of the MotionBus interface X4.

Structure of the transmitted process data

User data
Word 1 Word 2 DWord (word 3 + word 4)
LOW byte  HIGH byte =~ LOW byte  HIGH byte LOW word HIGH word
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
Application control word Reserved Set position

(C3152, C3153)

The GDC parameter menu includes codes for displaying the control word (C3152 and
C3153) under Motion = Status/Control word.

Parameter menu Code | | Test Yalue | Unit l;l
—n Code list 4] ca150] 000|0I1S: status word 1] —I
I-IT) Load / Store @ 000 DIS: Contral word 0
|-N5 Diagrostic C3151| 007 DIS: status word bitwize 0
_ Short setup CHE1| 002|DIS: status word bibwize 1]

_E Matian CH51| 003 DIS: status word bibwize 1]
. C3151| 004 DIS: status word bitwize 0

5| Maschine parameter C3151) 005|DIS: status word bitwise 0

] Homing C3151| 006 DIS: status ward bitwise 0

{8} Operating mode £3151| 007 DIS: status word bitwise 0

&) Status/Contral word C3151] 008 DIS: status word bitwise 0

N Teminal 1/0 C351| 009]DIS: status word bitwize 1]
W& Controller settings C3151] 010|DIS: status word bitwize 0
| Mator/Feedback = C3151] 011 DIS: status word bitwize 0

< | v I_I CHE1| 2] DI5: status word bitwize 1] -

ECSXA534

Fig.6-11 GDC view: Display of the control word
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Configuration of control interface (control and status word)

Control word

The control word (C3152, C3153) consists of 16 bits, each of them giving the following
information:

Bit
0

N oo nnob

10

11

12

13

14

15

EDBCSXM064 EN 7.0

Name
Toggle

Release limit
switch

Reserved
QSP

Monitor data
selection

Controller
enable

Disable

CINH

TRIP-set

TRIP RESET

Operation mode
specific (1)
Operation mode
specific (2)
Operation mode
specific (3)
Reserved

Level
HIGH active

Positive edge

HIGH active

HIGH active

Process data to the axis module

Meaning

Toggle bit:
The control changes the status of this bit with each telegram. The cyclic
"toggling” is monitored in the controller. If the error counter exceeds the
value in C3161, the drive reacts according to the function set in C3160.
Hardware limit switch monitoring:
0 = limit switch monitoring is active
1 = limit switch monitoring is not active:
After a TRIP-RESET, the activated hardware limit switch can be
retracted.
Reserved
Quick stop (QSP):
0 = QSP not active
1 =QSP active:
The drive is decelerated to standstill within the deceleration time set
in C0105.
Selection of data required for control. (C2 [I06]

Controller enable:

0 = controller not enabled

1 = controller enabled

Note: This bit must be set to ”1” (TRUE) in order that the controller can

operate.

Operation inhibit (DISABLE):

0 = operation inhibit not active

1 = operation inhibit active:
The drive cannot be started by the command ”Controller enable”. The
power output stages are inhibited. All controllers are reset.

Controller inhibit (CINH):

0 = controller inhibit not active

1 = controller inhibit active:
The power output stages are only inhibited if the holding brake is
activated. All internal controllers are reset.

Set error (TRIP-SET):

0 =no error setting

1 =error setting:
The drive is controlled into the status selected under C0581 and
signals "EEr” (external monitoring).

Reset error (TRIP-RESET):

0 = no error resetting

1 = error resetting:
This function resets an active TRIP provided that the cause of
malfunction has been eliminated. If the cause of malfunction is still
active, there will be no reaction.

See operating modes:

"Velocity Mode” “Homing Mode” ”IP Mode” “Manual Jog”
(I3 (I3 (@I=3) (@I=7)
Reserved
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Process data from the axis module
Monitor data selection (C3181)
Depending on the values of the control bits 4 ... 6, the following monitor data can be
transmitted from the drive:
Value of the Monitor data Meaning
control bits 4 ... 6 (CAN1_OUT)
0 Free
1 MCTRL_nPos_a Axis position 16 bits
2 DINT_TO_INT (MCTRL_dnPosSet_p) Following error (+215 increments)
3 MCTRL_nNAct_a Current speed (Npmax = 214 increments)
4 MCTRL_nMAct_a Current torque (Mmax = 214 increments)
5 MCTRL_nlAct_a Current motor current (Imax = 214 increments)
6 MCTRL_nDCVolt_a Current DC-bus voltage (214 [units] = 1000 V)
7 nPosLatchDiff Difference between actual position and actual
position at touch probe (C6000)
6.8.2 Process data from the axis module

The process data from the axis module are transmitted to the MotionBus (CAN) via the
process data channel CAN1_OUT of the interface X4.

Structure of the transmitted process data

User data
Word 1 Word 2 DWord (word 3 + word 4)
LOW byte  HIGH byte ~ LOW byte = HIGH byte LOW word HIGH word
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 Byte 8
Application status word Monitor data Actual position
(€3150, 3151) (Cc3181) (216 = 1 position encoder revolution)

The GDC parameter menu includes the codes for displaying the status word (C3150 and
C3151) under Motion = Status/Control word.

Parameter menu Code | Test | Yalue | Unit l;l
—n Code list “1jca150] 000 DI status word ]
_n Load # Stare C3152| 000)DIS: Contral word 0
|-N5 Diagrostic C3151| 007 DIS: status word bitwize 0
_ Short setup CHE1| 002|DIS: status word bibwize 1]
_E Matian CH51| 003 DIS: status word bibwize 1]
. C3151| 004 DIS: status word bitwize 0
5| Maschine parameter C3151) 005|DIS: status word bitwise 0
{0 Homing C3151| 008/ DIS: status word bitwise 0
I Opsrating mode C3151| 007| DIS: status word bitwise 0
&) Status/Contral word C3151] 008 DIS: status word bitwise 0
N Teminal 1/0 C351| 009]DIS: status word bitwize 1]
W& Controller settings C3151] 010|DIS: status word bitwize 0
| Mator/Feedback = C3151] 011 DIS: status word bitwize 0
< | v I_I CHE1| 2] DI5: status word bitwize 1] -

ECSXA549

Fig.6-12 GDC view: Display of the status word
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Status word

The status word (C3150, C3151) consists of 16 bits each of them giving the following
information:

Bit

10

11

12

13

14
15

EDBCSXM064 EN 7.0

Name

Toggle

Operation mode
specific (1)
Operation mode
specific (2)
Operation mode
specific (3)
Operation mode
specific (4)

Axis limit switch
(positive)

Axis limit switch
(negative)
Reserved

Status
information 0

Status
information 1

Status
information 2

Status
information 3

Warning
ActPositionOK

FailToAckn
rdy

Level

HIGH active

LOW active

HIGH active

Process data from the axis module

Meaning

”"Homing mode” operation ”IP mode” operation
(BR]E) (@mI=33

Toggle bit:

The control changes the status of this bit with each telegram. The
cyclic "toggling” is monitored in the controller. If the error counter
exceeds the value in C3161, the drive reacts according to the function
setin C3160.

Homing is active IP mode is active

Reference known Evaluation of the position

detection (Pos_Latch)

Reference error Pos_Latch error

Reference switch Touch probe sensor

Hardware limit switch of the positive traversing range is activated.
Hardware limit switch of the negative traversing range is activated.

Reserved

The following possible values are binary coded.

0: Initialisation after connecting the supply voltage

1: Switch-on inhibit (LOCK-MODE), restart protection is active
(Co142)

3: Controller inhibit (CINH) is active

6: Controller enabled

7: Response of monitoring caused a "message”.

8: Response of monitoring caused a "TRIP”.

10: Response of monitoring or external quick stop (QSP) via digital
input X6/DI1 caused a "FAIL-QSP”.

1=Warning
(Only display of the failure, the drive continues to run normally.)

0 = The actual position is not valid anymore.
Encoder error: Referencing must be repeated.

1 = An error must be reset.

1 = Ready for operation

Lenze
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Toggle-bit monitoring

Toggle-bit monitoring

Steuerung “Motion”

Toggle-Bit Regler-
Generator freigabe
CAN Drive
IN ouT
A
Toggle-Bit
Unterbrechung Unterbrechung Unterbrechung
bei fehlender bei fehlender bei fehlender
Reglerfreigabe Reglerfreigabe Reglerfreigabe
CAN-PDO CAN-PDO CAN-PDO
v v
»—T > »—"T > >
IN ouT IN ouT IN ouT
A 4 A 4 v
Toggle-Bit Toggle-Bit Toggle-Bit
Monitoring Monitoring Monitoring
Error Error Error
handling handling handling
Antriebsregler 1 Antriebsregler 2 Antriebsregler n
ECSXA501
Fig.6-13 Basic principle of toggle bit monitoring

The toggle bit monitoring serves to control the sync-controlled transmission of telegrams
on the CAN bus. In the "Motion” application a bit pattern is generated in the control which
changes between the HIGH and LOW states. This bit pattern is cyclically transmitted to the
next controller in the drive system via a process data channel of the MotionBus (CAN). Each
controller monitors the status change of the toggle bit and simultaneously gives the bit
pattern 1:1 back to the control. If errors occur in the drive system, they are evaluated
independently in each controller involved.

In the event of an error (e. g. if a telegram is not transmitted) the toggle bit error counter
is increased by 1. Depending on error limit (C3161) and error handling (3160) all controllers

involved can react independently of the communication (error handling).

Lenze

EDBCSXMO064 EN 7.0



Commissioning 6
Configuration of control interface (control and status word)
Toggle-bit monitoring

In the GDC, the error limit (C3161) and error handling (C3160) can be set in the parameter
menu under Monitoring.

Parameter menu Code Text Yalue | Unit l;l
—n Code list CO003] 000 Parameter save ready
_n Load / Stare CO043 000 trip reset na brip/trip reset
|-N5 Diagrostic C32000 000 DIS: Actual faulk code i fail
_ Short setup CO586 000 erorcon. resolver error [SD 2] trip
Mation CO530 000 errorconf. feedback error at »8 [SDE) aff
Tetminal /0 COE04 000 Errorcont, [st warning [OC7) Warning
[ emnalis CO0123 000 threshold 1st [0C7) 90 %
W] Controller settings COB0E. 000 Enmarcant. 12 warming [0C3] Wanning
] Motor/Feedback CO127. 000 OCB limit (Threshold: 2+t-warning) 100 %
—E M onitaring COB07 000 Monit Nmax Trip
— System bus CO533 000 erorconf. master current [SD5] off
_n Free Codes CO579 000 ernorconf. speed difference [ME] off
_n Multitasking CO576 000 window speed difference [MEm) 100 %
_ Identify CO536 000 Mmax limit BR00 rpm
C4018 000 bax. Torgue Limit 100,00 %
CO534 000 erorconf. motor temp. sensor [SDE] off
[ » || C0581 000 enarcont. extemnal erar (EET) trip -
ECSXA545
Fig.6-14 GDC view: Monitoring
Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C3160 ToggleErrReac 3 Toggle bit error handling LI[T0]
0 TRIP
1 Message
2 Warning
3 Off
4 FAIL-QSP
C3161 ToggleErLimit 4 Toggle bit error counter limit LI[TI0g
0 {1 units} 65535
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Entry of machine parameters
6.9 Entry of machine parameters
The GDC parameter menu includes the codes for machine parameters (e.g. deceleration
time for quick stop or maximum speeds) under Motion = Machine parameter.
Parameter menu Code | Test | Yalue | Unit
—n Code list =10co003] 000 Parameter save ready
L) Load / Stare CO0105, 000/ GSP fall time (Tif 0.000 s
|-N5 Diagrostic CO011 . 000 max. velociy Mmax 3000 rpm
_ Short setup CO536 000 Mmas limit BR00 rpm
_E Matian 3030 000 Following error warning limit 400000 Inc
: C3031 000 Following errar fail limit 800000 Inc
E Masc.:hlne EEIIEED C3032 000 Following error reaction 1 Warning
E Hoing C3033 000 Following eror reaction 2 Fail-Q5F
Operating mode
n Status/Control word
N Teminal 1/0
N3 Contraller settings -
4| >|_I
ECSXA535
Fig.6-15 GDC view: Short setup, entry of machine parameters
Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0011 Nmax 3000 Maximum speed
500 {1rpm} 16000 Reference value for the absolute
and relative setpoint selection
for the acceleration and
deceleration times.
For parameter setting via
interface: greater changes in one
step should only be made when
the controller is inhibited (CINH)!
C0105 QSPTif 0.0 Deceleration time for quick stop [A[T43
(QsP)
0.000 {0.001s} 999.999 Relating to speed variation npmax
(C0011) ...0 rev./min.
C0596 NMAX limit 5500 Monitoring: Maximum speed of [J[ZI4
the machine
0 {1rpm} 16000
C3030 FolloErrWarn 400000 Following error limit for enabling (1 [T4Q
awarning
0 {Linc} 2140000000
C3031 FolloErrFail 800000 Following error limit for enabling (1 [TZQ
a FAIL-QSP
(Quick stop (QSP) is executed.)
0 {Linc} 2140000000
C3032 FollErrlreac 2 First reaction when following [IZg
error limit has been reached
(0] TRIP
1 Message
2 Warning
3 Off
4 FAIL-QSP

110
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Code

No. Designation

C3033 FollErr2reac

EDBCSXM064 EN 7.0

Possible settings

Lenze/
{Appl.}

4

Selection

S W N B O

TRIP
Message
Warning
Off
FAIL-QSP

Lenze

Commissioning 6
Entry of machine parameters

IMPORTANT

Second reaction when following (1[40
error limit has been reached

111



6 Commissioning
Setting of homing parameters
Homing parameters
6.10 Setting of homing parameters
During homing the drive traverses in a preselected mode (C3010). While doing so, the zero
position (reference) is detected by means of a reference mark and transmitted to the drive
control. All position data refer to this reference.
The GDC parameter menu includes the codes for setting the homing parameters (e.g.
homing mode, speed, offsets) under Motion - Homing.
Parameter menu Code | Text | Yalue | Unit
—n Code list “1Jco003] 000 Parameter save Teady
_n Load # Stare L0935 000 Homing velocity 100 rpm
|-N5 Diagrostic CO936 000 Reference Titime 1.00 =
_ Short setup C3010 000 Mode of homing procedure > Tp
E Matian C3011 000 Reference pogition offset 0 Inc
B . C3012 000 Real measuring offset 0 Inc
n Mazchine parameter
E Homing
n Operating mode
n Status/Control word
N Teminal 1/0
N3 Contraller settings -
4| >|_I
ECSXA537
Fig.6-16 GDC view: Short setup, entry of homing parameters
6.10.1 Homing parameters
Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0935 L_REF1 speed 100 Traversing speed of homing 112
1 {1rpm} 16000
C0936 L REF1Ti 1,0 Deceleration time (T;) of homing [0 112
0,01 {0,015} 650,00
C3008 HomeMlim 10,0 Torque limit value for homing WIZ3
mode C3010 =16 or 17 AR}
(100,00 % = maximum torque
from C0057)
0,00 {0,01 %} 100,00
C3009 TimeHomeMIi 100 Duration for detecting the WIZ3
m mechanical limit stop for homing [[T22
mode C3010 =16 or 17
0 {1 ms} 65535
112 l-enze EDBCSXMO064 EN 7.0



Code

No. Designation

C3010 HomingMode

C3011 Home offset

C3012 Measure offs.

EDBCSXM064 EN 7.0

Possible settings

Lenze/ Selection
{Appl.}

8
0 > Rn_MP
1 <_Rn_MP
2 > Lp_ <_Rn_MP
3 <_Ln_> Rn_MP
4 > Rp_< Rn_MP
5 <_Rp_> Rn_MP
6 > Rn > TP
7 <_Rn < TP
8 > TP
9 < TP
10 > Lp < TP
11 < Ln > TP
12 > Lp_<_MP
13 < Ln > MP
14 > MP
15 <_MP
16 > MLim
17 <_MLim
99 Set reference

0
-2140000000 {linc}

0
-2140000000 {Linc}

Lenze

2140000000

2140000000

Commissioning 6
Setting of homing parameters
Homing parameters

IMPORTANT

Homing mode
Selection symbolism:

WA
WII3
>: Movement in pos. direction

<: Movement in neg. direction

Lp: Limit switch in pos.

direction

Ln: Limit switch in neg.

direction

Rp: Pos. edge of the reference

switch

Rn: Neg. edge of the reference

switch

MP: Zero pulse/position of

the position encoder, once per

motor revolution

TP: Touch probe signal

Mlim: mechanical limit stop

(torque limit value)

Notes:

Offset between home position

When using the homing
modes 0 ... 5, set C0540 = 2.
The mechanical limit stop is
defined as exceedance of the
torque limit C3008 for the
duration C3009.

When the last action listed is
executed, the home position
is set (e.g. zero pulse with
"MP”), even if the drive
continues traversing.

In all modes without limit
switch ("Lp” / "Ln”) retracting
from the limit switch with
error handling set in C317 is
not possible.

w23

and standstill position

Offset for shifting the zero

w23

position with regard to the
standstill position

113
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Homing modes

Homing modes

Modes 0 and 1

Travelling to zero pulse (zero position of the position encoder) via the reference switch.

I
(A D]
?Lo Ref - oﬁ
1| E : J
E Ll
[
ECSXA510
Fig.6-17 Homing in mode 0

[A] Negative hardware limit switch
Reference switch
Zero pulse (zero position of the position encoder)
D Positive hardware limit switch
[El Load (e.g.slide)
[F] Direction of travel
@ Home position

The load (e. g. slide) travels from its starting position beyond the reference switch to the
first zero pulse after leaving the reference switch. This zero pulse bears the home position.
Before homing, the load may be positioned on the reference switch.

Settings
Mode 0 Mode 1
(Homing towards the positive hardware limit switch) (Homing towards the negative hardware limit switch)
e Set(C3010=0. e Set(C3010=1.
o SetC0540=2. o SetC0540=2.
[ ]
1| Note!

» Single-turn absolute value encoders (sin/cos encoders) and resolvers do not
have a zero pulse. Here, the zero position corresponds to the zero pulse.

» In case of multi-turn absolute value encoders, only the homing modes
6..11and 99 can be used (C3010=6... 11 or 99).

mnze EDBCSXMO064 EN 7.0



Commissioning
Setting of homing parameters
Homing modes

Loy

Modes 2 and 3

Approaching the hardware limit switch, reversing the direction of travel and travelling to
the zero position (zero position of the position encoder) via the reference switch.

i Note!

» While reversing, the hardware limit switch approached must be assigned
(mechanics must be designed accordingly).

» In a 6 ms cycle, the negative/positive hardware limit switches are queried.

I
(Al (D]
'(-r-o g Ref 091
; 3 | F J
) €
€]
ECSXA511
Fig.6-18 Homing in mode 2
[A] Negative hardware limit switch
Zero pulse (zero position of the position encoder)
[¢] Reference switch
D  Positive hardware limit switch
[El Load (e.g.slide)
[F] Direction of travel
@ Home position

The load (e.g. slide) from its initial position is traversed to a hardware limit switch. During
this process, no fault message is actuated. According to the direction of travel, a reversal
takes place at the hardware limit switch approached, and the load, after leaving the refe-
rence switch, is traversed to the first zero pulse beyond the reference switch. This zero
pulse bears the home position. If the drive has already approached a hardware limit switch
before homing, the direction of travel is reversed immediately.

In homing modes 2 and 3, the reference switch is definitely found, since, in the most unfa-
vourable case, the entire travel range is covered.

Settings
Mode 2 Mode 3
(Homing towards the positive hardware limit switch) ~ (Homing towards the negative hardware limit switch)
e Set(C3010=2. e Set(C3010=3.
o Set C0540 = 2. o Set C0540 = 2.
[
1| Note!

» Single-turn absolute value encoders (sin/cos encoders) and resolvers do not
have a zero pulse. Here, the zero position corresponds to the zero pulse.

» In the case of multi-turn absolute value encoders, only homing modes
6...11 and 99 can be used (C3010 =6 ... 11 or 99).
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Modes 4 and 5

Approaching the reference switch, reversing, and travelling to the zero pulse (zero position

of the position encoder).
(D]
[E] Ref R
3| 5 ]

e

ECSXA512

Fig.6-19 Homing in mode 4

Negative hardware limit switch

Zero pulse (zero position of the position encoder)
Reference switch

Positive hardware limit switch

Load (e.g. slide)

Direction of travel

Home position

O @ m O @ >

The load (e.g. slide) travels from its original position to the reference switch. At the
approached reference switch the direction of travel is reversed and the load travels to the
first zero pulse after leaving the reference switch. The zero pulse bears the home position.

If the drive is already situated at the reference switch, the direction of travel is reversed
immediately.

Settings
Mode 4 Mode 5
(Homing towards the positive hardware limit switch) ~ (Homing towards the negative hardware limit switch)
o Set C3010=4. o Set(C3010=5.
® Set C0540 = 2. ® Set C0540 = 2.
[
1| Note!

» Single-turn absolute value encoders (sin/cos encoders) and resolvers do not
have a zero pulse. Here, the zero position corresponds to the zero pulse.

» In case of multi-turn absolute value encoders, only the homing modes
6..11and 99 can be used (C3010=6... 11 or 99).
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Mode 6 and 7
Travelling to touch probe signal via reference switch.

X6/DI2

/ --{}-xeiot
11

0

B ©

% Ref| TP,
- L

[E

BAE

b
>

6

ECSXA513

Fig.6-20 Homing in mode 6

Negative hardware limit switch
Reference switch

Touch probe signal (touch probe sensor)
Positive hardware limit switch

Load (e.g. slide)

Direction of travel

Home position

O @ m G @ >

The touch probe is used if the zero pulse (zero position of the position encoder) does not
occur reproducibly at the same position due to the mechanical structure. It is also possible
that the zero pulse is mechanically shifted after a motor replacement.

The load (e.g. slide) travels from its original position beyond the reference switch to the
first touch probe signal after leaving the reference switch. This touch probe signal bears
the home position. A HIGH level is pending at the digital input X6/DI2. Before homing, the
load may already be situated on the reference switch.

Use X6/DO1 to switch a relay which changes over between reference switch and touch
probe sensor at X6/DI2. (1 [58)

Settings

Mode 6 Mode 7

(Homing towards the positive hardware limit switch) (Homing towards the negative hardware limit switch)
e Set(C3010=6. e Set(C3010=7.
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Modes 8 and 9

Travelling to touch probe signal.

RIE
i
'3

ECSXA514
Fig.6-21 Homing in mode 8
Negative hardware limit switch
Touch probe signal (touch probe sensor)
Positive hardware limit switch
Load (e.g. slide)
Direction of travel
Home position

@ m B 0 @ B

The touch probe is used if the zero pulse (zero position of the position encoder) does not
occur reproducibly at the same position due to the mechanical structure. It is also possible
that the zero pulse is mechanically shifted after a motor replacement.

The load (e.g. slide) travels from its original position to the first touch probe signal which
lies in the direction of travel. This touch probe signal bears the home position.

Settings

Mode 8 Mode 9

(Homing towards the positive hardware limit switch) ~ (Homing towards the negative hardware limit switch)

e Set(C3010=2. e Set(C3010=3.

o |[f the touch probe signal is already applied to o |[f the touch probe signal is already applied to
X6/DI2, first of all retracting towards the positive X6/DI2, first of all retracting towards the negative
hardware limit switch is performed. hardware limit switch is performed.
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Modes 10 and 11

Approaching the hardware limit switch, reversing and travelling towards touch probe si-
gnal.

i Note!

» While reversing, the hardware limit switch approached must be assigned
(mechanics must be designed accordingly).

» In a 6 ms cycle, the negative/positive hardware limit switches are queried.

A |

2 3

=
(D]

A

ECSXA515

Fig.6-22 Homing in mode 10

Negative hardware limit switch

Touch probe signal (touch probe sensor)
Positive hardware limit switch

Load (e.g. slide)

Home position

Direction of travel

@ m B 0 @ B

The touch probe is used if the zero pulse (zero position) of the position encoder occurs non-
reproducibly at the same position due to the mechanical structure. It is also possible that
the zero pulse is mechanically shifted after a motor exchange.

The load (e. g. slide) from its initial position is traversed to a hardware limit switch. During
this process, no fault message is actuated. According to the direction of travel, a reversal
takes place at the hardware limit switch approached, and the load is traversed to the touch
probe signal. This touch probe signal bears the home position. If the drive already is at the
hardware limit switch before homing, the direction of travel is reversed immediately.

Settings

Mode 10 Mode 11

(Homing towards the positive hardware limit switch)  (Homing towards the negative hardware limit switch)
e Set(C3010=10. e Set(C3010=11.
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Modes 12 and 13

Approaching the hardware limit switch, reversing and travelling to the zero pulse (zero po-
sition of the position encoder).

i Note!

» While reversing, the hardware limit switch approached must be assigned
(mechanics must be designed accordingly).

» In a 6 ms cycle, the negative/positive hardware limit switches are queried.

I
(Al
A 3
; H | E :|
- —>
(]
[E
ECSXA516
Fig.6-23 Homing in mode 12
[A] Negative hardware limit switch
Zero pulse (zero position of the position encoder)
[€ Positive hardware limit switch
D Load (e.g. slide)
[El Home position
[Fl Direction of travel

Zero pulse and hardware limit switch are used if a reference switch and touch probe sensor
are not available (e.g. in the case of rotary tables).

The load (e.g. slide) from its initial position is traversed to a hardware limit switch. During
this process, no fault message is actuated. According to the direction of travel, a reversal
takes place at the hardware limit switch approached, and the load travels to the first zero
pulse (zero position of the position encoder) after leaving the limit switch. This zero pulse
bears the home position. If the drive has already approached the hardware limit switch be-
fore homing, the direction of travel is reversed immediately.

Settings
Mode 12 Mode 13
(Homing towards the positive hardware limit switch)  (Homing towards the negative hardware limit switch)
e Set(C3010=12. e Set(C3010=13.
[
1| Note!

» Single-turn absolute value encoders (sin/cos encoders) and resolvers do not
have a zero pulse. Here, the zero position corresponds to the zero pulse.

» In the case of multi-turn absolute value encoders, only homing modes
6...11 and 99 can be used (C3010 =6 ... 11 or 99).
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Modes 14 and 15

Travelling to zero pulse (zero position of the position encoder).

ﬂi ﬁﬁ al

ECSXA517
Fig.6-24 Homing in mode 14
Negative hardware limit switch
Zero pulse (zero position of the position encoder)
Positive hardware limit switch
Load (e.g. slide)
Direction of travel
Home position

@ m B 0 @ B

The zero pulse is only used if a reference switch and touch probe sensor are not available
(e.g. in case of rotary tables).

The load (e.g. slide) travels from its original position to the first zero pulse which lies in the

direction of travel (zero position of the position encoder). This zero pulse bears the home
position.

Settings
Mode 14 Mode 15
(Homing towards the positive hardware limit switch)  (Homing towards the negative hardware limit switch)
e Set(C3010 = 14. e Set(C3010=15.
[
1| Note!

» Single-turn absolute value encoders (sin/cos encoders) and resolvers do not
have a zero pulse. Here, the zero position corresponds to the zero pulse.

» In case of multi-turn absolute value encoders, only the homing modes
6...11 and 99 can be used (C3010 =6 ... 11 or 99).
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Modes 16 and 17

Approaching the mechanical limit stop and setting home position.

ECSXA521

Fig.6-25 Homing in mode 16

Mechanical limit stop (negative)
Load (e.g. slide)

Mechanical limit stop (positive)
Direction of travel

Home position

m O B @ >

The load (e.g. slide) is travelled from its original position in positive or negative direction
towards the mechanical limit stop. The motor torque is limited during homing to the
torque limit value (C3008). If the motor torque reaches the torque limit value for a longer
time than specified in C3009, the internal speed setpoint is travelled to "0” within the
deceleration time set (C0936). After that it is traversed by the offset set in C3011 (1 [124).
If the internal speed setpoint = 0, a home position is set at this position.

Vv A

: C3009 ;

!
L 1

M 4
C4018

C3008

ECSXM005

Fig.6-26 Sequence of homing in mode 16/17

[A]  Actual speed value
Speed setpoint
Mechanical limit stop
D] Actual torque

Settings

Mode 16 Mode 17

(Homing towards the positive mechanical limit stop) (Homing towards the negative mechanical limit stop)
e Set(3010=16. e Set(3010=17.
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i
| mab

4

ECSXA522

Fig.6-27 Set reference in the mode 99

Al
D]

Negative hardware limit switch
Positive hardware limit switch
Load (e.g. slide)

Home position

Use "Set reference” if

» you want to determine the zero position yourself.

» no touch probe sensor is available (e.g. in case of rotary tables).

» a home position cannot be determined depending on sensors, switches, or zero
pulses (e.g. in case of transformed axes).

The load (e.g. slide) is situated on a position. Here, it is switched to the homing mode and

the reference is set to C3011 + C3012 (LU [I24)) . The axis does not move. After an internal
calculation "Reference OK” is displayed.

i Note!

In case of absolute value encoders (single-turn, multi-turn), ’Set reference” is

only possible via C0098 (position offset) in combination with the controller
inhibit (CINH).

EDBCSXM064 EN 7.0
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6.10.3 Shifting of the zero position (offset selection)

v [m/s]

R R RS R R AR | EERRR ]
H : I_:_l
! L c3011 !
L o—3"
| c3012 |
B

ECSXA526

Fig.6-28 Shifting of the zero position

[A]  Negative hardware limit switch

Positive hardware limit switch

Home position (zero pulse (zero position of position encoder))

D]  Standstill position after completion of homing

[E]l  Zero position of measuring system after shift by C3012

REF Reference switch

code Description

C3011 Offset between home position and standstill position
e Distance still to be traversed [inc] after reaching the home position (e.g. zero pulse (zero
position of the position encoder)).
® Positive values: Drive motion towards the positive hardware limit switch.
o Negative values: Drive motion towards the negative hardware limit switch.
® Value range: -2140000000 ... 2140000000 [inc]

C3012 Offset for shifting the zero position:
® Positive values: Offset of the zero position towards the negative hardware limit switch.
e Negative values: Offset of the zero position towards the positive hardware limit switch.
® The zero position is offset without any further drive motion.
e Actual position via MotionBus (CAN) = C3011 + C3012 (the outcome of this is the offset of
the zero position.)
e Value range: -2140000000 ... 2140000000 [inc]

Example

1. C3011 = 100000 [inc]:

After reaching the home position (e.g. zero pulse (zero position of the position
encoder)) the drive travels in positive direction by 100000 [inc].

The zero position is situated at the home position.
2. a)C3012 =50000 [inc] (compare Fig.6-28):
The zero position is offset by 50000 [inc] in negative direction.
Actual position = 100000 [inc] + 50000 [inc] = 150000 [inc]
b) C3012 =-50000 [inc]:
The zero position is offset by 50000 [inc] in positive direction.
Actual position = 100000 [inc] + (-50000 [inc]) = 50000 [inc]
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6.10.4 Example: Reference search with linear positioning axis

Settings for homing mode 13
» Set homing mode 13 with C3010 = 13.

» The negative hardware limit switch is to be used as reference switch at the same
time:

— Connect hardware limit switch in parallel with X6/DI3 and X6/DI4. (For terminal
assignment see L1 [58)

—Set C0114/3 and C0114/4 =1 (LOW level is active).
Set travelling speed with C0935.
Set acceleration/deceleration with C0936.

Define target position as offset to the home position via C3011.

<
C R
' o
n :
& D
3% 5 ] E T ]
I = i
c301M i
Ii\H\\\H\‘\\H\\\H‘\\H\\\H‘\\H\\\\\‘\\\HHH‘HE\HHH‘HHHH
; 100 200 300 400 5001 600
E ]
ECSXA435
Fig.6-29 Homing in mode 3, negative hardware limit switch as reference switch
[A] Negative hardware limit switch
Travel towards reference switch
Travel via the defined offset (C3011) towards target position
b Positive hardware limit switch
[El Zero pulse (zero position of the position encoder)
[F] Target position
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Functional sequence

1.

The "Homing” operating mode is selected via SDO (E2 [I76) with C5000 and
confirmed with C5001.

Homing is started by activating the control bit 12.

— Control bit 12 = 1 (TRUE)

During the homing process the status bit 1 is active.
— Status bit 1 = 1 (TRUE)

The drive travels towards the negative hardware limit switch (&) and reverses.

—Since the limit switch is also used as reference switch, the preliminary stop will be
set when the drive leaves the limit switch, i.e. when the next zero pulse (El) of the
position encoder is reached, the drive control will know the home position.

The drive continues traversing without interruption to the target position () which
has been defined as offset to the home position under C3011.

When the target position is reached, homing is completed.
— Control bit 12 = 0 (FALSE)
— Status bit 2 = 1 (TRUE)

The zero position (C3012 plus the distance covered in C3011) is transmitted as
actual position to the master control.
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6.10.5 Example: Reference search with continuous positioning axis

For applications with an unlimited traversing range (e. g. conveying belts and rotary tables)
the reference is always searched via a mark. In that case, the reference switch serves as a
mark sensor.

Settings for homing mode 8

» Set homing mode 8 with C3010 = 8.

» Set target position as the offset to the home position (TP) via C3011 and C3012.

» Set travelling speed via C0935.
>

Set acceleration/deceleration via C0936.

Al g
Il @ E
- an ~
@) f @)
/ 5 A
C3011 .
\H;\HHHH‘H\HHH‘\HHHH‘\HHHH‘HH\EHH‘HH\HH‘HHH
: 100 200 300 400 ! 500 600
[D] (E]

ECSXA520

Fig.6-30 Homing in mode 8

Travel towards home position

Travel via the defined offset towards target position
Touch probe sensor (home position)

Zero position

Target position

m B O @ >
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Functional sequence

1.

The "Homing” operating mode is selected via SDO (E2 [I76) with C5000 and
confirmed with C5001.

Homing is started by activating the control bit 12.

— Control bit 12 = 1 (TRUE)

During the homing process the status bit 1 is active.
— Status bit 1 = 1 (TRUE)

The drive travels in positive direction. [A]
When the positive edge of the touch probe sensor ([€)) has been reached, the drive
control knows the reference.

The drive continues traversing without interruption to the target position (E) which
has been defined as offset to the home position (TP) under C3011.

When the target position is reached, homing is completed.
— Control bit 12 = 0 (FALSE)
— Status bit 2 = 1 (TRUE)

The zero position (C3012 plus the distance covered in C3011) is transmitted as
actual position to the master control.
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6.11 Selection of the operating mode

The "Motion” application software supports the operating modes

» "Velocity Mode”,

» "Homing Mode”,

» Interpolated Position Mode” (for travel according to setpoint selection),
» ”“Manual Jog” e.g. via GDC.

Use C5000 to select the operating mode manually. The display code C5001 serves to
confirm the currently set operating mode.

The GDC includes the codes for selecting the operating mode in the parameter menu under
Motion = Operating mode.

Parameter menu Code | Text | Yalue Unit
—n Code list =10co003] 000 Parameter save ready
—n Load / Store CHO00 000 Modes of Operation 7
|-N5 Diagrostic CH007 | 000)DIS: Modes of Operation 0
— Short zetup
—G Mation
n Mazchine parameter
n Homing
E Operating mode
n Status/Control word
N Teminal 1/0
N3 Contraller settings -
4| 2 I_I
ECSXA538
Fig.6-31 GDC view: Selection of the operating mode
Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C5000 OpMode 7 Selection of the operating mode [ 129
Velocity mode I3
Homing Mode 88}
Interpolated Position Mode I3
128 Manual jog L[T37
C5001 Mode_Op_Dis Operating mode 129
Only display
Velocity mode LI3g
Homing Mode 88}
Interpolated Position Mode I3
128 Manual jog L[T37
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6.11.1 "Velocity” operating mode
The "Velocity Mode” enables the master control to transfer a speed profile to the ECSxM
axis module via the MotionBus (CAN).
Settings
» Select "CAN” control interface: C4010 =0
Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C4010 Ctrl_Interf 0 Control interface
0 CAN Control word is expected via PDO =L
CANL_IN.
No function Not used
No function Not used
C4040 Control word is generated by

130

GDC/User or received by a
master control via SDO.

4 No function Not used

Select "Velocity Mode”: C5000 = 2
—The code C5000 (4C77h) is written via SDO (LA [I78).
Selection confirmation: C5001 = 2

— The selection of "Velocity Mode” is confirmed.
— Code C5001 (4C76h) must be read out via SDO.

» Activate "Velocity Mode”: control bit 12 = 1 (TRUE)

Definitions from the master control to the axis module:
— Speed signal (CAN1_ninW1_a)
—Ramp times (acceleration, deceleration and stop times)

Retracting hardware limit switch

1.

Deactivate limit switch monitoring: Control bit 1 = 1 (TRUE)
Retracting from an activated hardware limit switch is enabled.

Reset fault message: Set control bit 11 = 1.
Activate "Velocity Mode”: control bit 12 = 1 (TRUE)

i Note!

4,

Select "correct” direction of travel for speed profile. The active hardware limit

switch must not be overtravelled while retracting.

» Positive hardware limit switch is active = Retracting in negative direction
» Negative hardware limit switch is active =& Retracting in positive direction

Activate limit switch monitoring: Set control bit 1 = 0 (FALSE).
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Operating mode-dependent bits in the control word

Bit Name Value Reaction
1  Release limit switch 0 Limit switch monitoring is active
1 Limit switch monitoring is not active:
o After a TRIP-RESET, the activated hardware limit switch can be
retracted.
12 Activate "Velocity 0 Speed profile of the master control is not executed.
Mode” 0->1 Start of the speed profile

1 Speed profile is executed.
1->0 Speed profile is interrupted or executed.
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6.11.2 "Homing” operating mode

i Note!

» No homing with absolute value encoders.

» Use C0098 to set another position than the one transmitted by the absolute
value encoder.

Settings
» Select "Homing Mode”: C5000 = 6
— Code C5000 (4C77h) is written via SDO (L2 [I78).

» Selection confirmation: C5001 = 6
— The selection of "lhoming mode” is confirmed.
— Code C5001 (4C76h) must be read out via SDO.

» Start homing: Control bit 12 = 1 (TRUE)

Retracting hardware limit switch

1. Deactivate limit switch monitoring: Control bit 1 = 1 (TRUE)
Retracting from an activated hardware limit switch is enabled.

2. Reset fault message: Set control bit 11 = 1.

3. Activate "Homing Mode”: Control bit 12 = 1 (TRUE)

i Note!

Select "correct” direction of travel for homing mode. The active hardware must
not be overtravelled while retracting.

» Positive hardware limit switch is active = Retracting in negative direction
» Negative hardware limit switch is active =& Retracting in positive direction

4. Activate limit switch monitoring: Set control bit 1 = 0 (FALSE).

Operating mode-dependent bits in the control word

Bit Name Value Reaction
1  Release limit switch 0 Limit switch monitoring is active
1 Limit switch monitoring is not active:
o After a TRIP-RESET, the activated hardware limit switch can be
retracted.
12 Activate "Homing 0 Homing is not executed.
Mode” 0~>1 Start of homing
1 Homing is being executed.
1->0 Homing is interrupted or completed.
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Operating mode-dependent bits in the status word

Bit Name
1 Homingis active

2 Reference known
3 Reference error

4 Reference switch

EDBCSXM064 EN 7.0

Value
0
1

r O BRPrLr ORr O

Reaction
"Homing mode” is not active

Homing has been started by setting the control bit 12 = 1. No
external setpoint changes are considered.

Homing is being executed or has been aborted.
Homing is completed. - Reference is known.
No error during homing

Error during homing - Function abort

No reference switch

Reference switch is active

Lenze
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mmissioning

Selection of the operating mode
Operating mode ”Interpolated Position Mode” (IP-Mode)

Operating mode ”Interpolated Position Mode” (IP-Mode)

The ”IP mode”enables a travel according to setpoint selection.

Settings

|

Select ”IP mode”: C5000 = 7
— Code C5000 (4C77h) is written via SDO (L2 [I78).

» Selection confirmation: C5001 = 7
— The selection of ”IP mode” is confirmed.
— Code C5001 (4C76h) must be read out via SDO. Travel according to setpoint
selection has not started yet.
» Activate "IP Mode”: Control bit 12 = 1 (TRUE)
Retracting hardware limit switch
1. Deactivate limit switch monitoring: Control bit 1 = 1 (TRUE)
Retracting from an activated hardware limit switch is enabled.
2. Reset fault message: Set control bit 11 = 1.
3. Activate ”IP Mode”: Control bit 12 = 1 (TRUE)
i Note!
Select "correct” direction of travel for position (setpoint). The active hardware
must not be overtravelled while retracting.
» Positive hardware limit switch is active = Retracting in negative direction
» Negative hardware limit switch is active =& Retracting in positive direction
4. Activate limit switch monitoring: Set control bit 1 = 0 (FALSE).

Operating mode-dependent bits in the control word

Bit Name Value Reaction
1  Release limit switch 0 Limit switch monitoring is active
1 Limit switch monitoring is not active:
o After a TRIP-RESET, the activated hardware limit switch can be
retracted.

12  Activate IP mode

13 Activate Pos_Latch

IP mode is not active
IP mode is active
No touch probe

The position detection (L2 WIIT be started wi € next touc
probe edge

R O BrLr O

o

Note!

The external setpoint can only be read if the control bit 12 = 1 (IP mode active).
Otherwise, the drive must control the motor with the internal setpoint.

mnze EDBCSXMO064 EN 7.0
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Selection of the operating mode
Operating mode ”Interpolated Position Mode” (IP-Mode)

Operating mode-dependent bits in the status word

Bit Name Value Reaction
1 IPmodeis active IP mode is not active
IP mode is active

2 Evaluate Pos_Latch No touch probe

The active touch probe edge has completed the position detection.
3 Pos_Llatch error No error during position detection

Error during position detection - Function abort

4 Touch probe sensor No touch probe

PR OPRFP OFr OFr O

Touch probe sensor is active

Position detection (Pos_Latch)

For position detection the drive traverses the sensor mark to a defined target. If
"Touch Probe” is activated in the controller, the current position is saved.

i Note!

The digital input X6/DI2 is double-assigned with touch probe and homing
switch. Ensure that both signals do not interact.

Setting sequence:

Setting Short description
1. Parameter setting. Set the following codes in the GDC parameter menu under Motion =
PosLatch:
e Set (3181 = 7 (nPosLatchDiff)
or

Set control word bits 4, 5 and 6 = 7 [dec].
e (0911 (MCTRL selection zero pulse/touch probe)

Save parameter set. Set C0003 =1.
Activate position detection. Set control word bit 13 = 1 (TRUE).
or

Set C6001=1,2o0r3:
1 = wait for rising edge
2 = wait for falling edge
3 = wait for rising or falling edge
4. Start positioning. Start positioning via the sensor in the IP mode by selecting a setpoint.

5. Evaluation of positioning With touch probe (X6/DI2 = HIGH)
o the position where the touch probe has occurred is saved in C6000.
e the difference to the actual position in "Word 2” of the process data
telegram is transmitted.
e bit 4 in the status word is set to 1 (TRUE).

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0911 MCTRLTP sel. 0 MCTRL zero pulse/touch probe
selection
Master pulse Feedback system at X7/X8
Touch probe Digital input X6/DI2
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[ OY

Commissioning

Selection of the operating mode
Operating mode ”Interpolated Position Mode” (IP-Mode)

Code

No. Designation

C3181 MonitorData

C6000 LatchPosition

C6001 PoslatchAct

C6002 TPReceived

136

Possible settings

Lenze/ Selection

{Appl.}
0
Off
MCTRL_nPos_a

DINT_TO_INT
(MCTRL_dnPosSet_p)

MCTRL_nNAct_a
MCTRL_nMAct_a
MCTRL_nlAct_a
MCTRL_nDCVolt_a

N

(o) IV, RN S V3]

7 nPosLatchDiff

0
-2147483647 {Linc}

0

Not active
Wait for rising edge
Wait for falling edge

w N BB O

No TP recognised

w N BB O

recognised

Lenze

-2147483647

Wait for rising or falling edge

TP with rising edge recognised
TP with falling edge recognised
TP with rising or falling edge

IMPORTANT

Monitor data selection L [TI09g
Axis position 16 bits
Following error £215

Actual speed (Nmay = 214)

Actual torque (Mmay = 214)
Actual motor current (Imay = 214)
Current DC-bus voltage

(214 A 1000V)

Difference between actual

position and position at touch
probe (C6000)

Position at touch probe

LJI[I0g

Activation:

At touch probe (X6/DI2 = HIGH),
the actual position is saved in
C6000.

LI[I0g

Touch Probe (TP) recognised
Only display
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Selection of the operating mode
”Manual Jog” operating mode

Loy

6.11.4 ”Manual Jog” operating mode

Wh

en commissioning for the first time, it may be required to travel the axis module

without active master control for optimisation reasons (e.g. using GDC). This is enabled by
manual control through settings in C4010 and C4040.

Settings
» Select control interface "C4040”: C4010 = 3
Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C4010 Ctrl_Interf 0 Control interface LI3g
0 CAN Control word is expected via PDO (137
CAN1_IN.
No function Not used
No function Not used
C4040 Control word is generated by

GDC/User or received by a
master control via SDO.

4 No function Not used
» Set manual jog parameters:
— (3020 (speed: 0.00 ... 100.00 % of C0011 (maximum speed))
— (3021 (acceleration time: 0.000 ... 999.000 s)
— (3022 (deceleration time: 0.000 ... 999.000 s)
» Select "Manual Jog” mode: C5000 = 128
— Code C5000 (4C77h) is written via SDO (2 [I78).
» Selection confirmation: C5001 = 128
— The selection of the "Manual Jog” mode is confirmed.
— Code C5001 (4C76h) must be read out via SDO.
» Thedrive does not respond to the application control word which is parameterised
under C4040. (No response to the CAN control word.)
Retracting hardware limit switch
1. Deactivate limit switch monitoring: C4040/Bit 1 = 1 (TRUE)
Retracting from an activated hardware limit switch is enabled.
2. Reset fault message: Set C4040/Bit 11 = 1.
3. Select "correct” direction of travel via C4040/bit 13 and bit 14.
i Note!
The active hardware limit switch must not be overtravelled during the
retracting phase.
» Positive hardware limit switch is active = Retracting in negative direction
» Negative hardware limit switch is active =& Retracting in positive direction
4. Activate limit switch monitoring: Set C4040/bit 1 = 0 (FALSE).

EDBCSXM064 EN 7.0
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Selection of the operating mode
”Manual Jog” operating mode

[ OY

Operating mode dependent bits in the application control word (C4040)
» Hardware limit switch monitoring:

Bit Name Value Reaction
1  Release limit switch 0 Limit switch monitoring is active

1 Limit switch monitoring is not active:
o After a TRIP-RESET, the activated hardware limit switch can be
retracted.

» Manual jog:

Value in Reaction

Bit13 Bit14
(JogCW)  (JogCCW)
0 0 Stop
o Within the deceleration time C3022 the drive is braked to standstill.

0 1 Travel towards the positive hardware limit switch
o Within the acceleration time C3021 the drive is accelerated to the speed C3020.

1 0 Travel towards the negative hardware limit switch
o Within the acceleration time C3021 the drive is accelerated to the speed C3020.

1 1 Stop
o Within the deceleration time C3022 the drive is braked to standstill.

Code Possible settings IMPORTANT

No. Designation  Lenze/  Selection
{Appl.}
C4040 AppControl 0 Application control word when  [A[I3Q
C4010=3 (0[137

0 {1 bit} 1 Here, a drive can also be
. traversed without having a
Bft 0 Toggle S master control (e.g. using GDC).
Bitl Release limit switch Moreover it is possible to assign
a control word via an SDO of a
Bit2 Reserved master control to enable a

Bit3 0sp gir;:?”jog (2 [I37) by the
Bit4 Monitor data selection bit 0

Bit5 Monitor data selection bit 1

Bit6 Monitor data selection bit 2

Bit 7 Controller enable

Bit 8 Operation inhibit (DISABLE)

Bit9 Controller inhibit (CINH)

Bitl0  Set fault message (TRIP-SET)
Bitll  Reset fault message (TRIP RESET)
Bit12 Not used

Bitl13  JogCW

Bitl4  JogCCW

Bit15 Reserved
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Commissioning 6
Controller enable

» The controller only is enabled when the release by all decisive signal sources is
provided (AND operation).

» If the controller is not enabled (inhibited), the causative signal source is displayed
under C0183 (drive diagnostics) in the parameter menu under Diagnostics =
Current operation:

Parameter menu

—n Code list

—n Load / Store
-2 Diagnastic

E Actual infa

En History

n Dizplay-td otion
—NF Short setup
— Mation
N Terminal 140
— Controller zettings

|

Code Text Walue | Unit l;l
243200 000 DIS: Actual fault code i Fail —I
C3201 ] 000) DIS: Actual fault reaction 1]
CO783) 000{DIS: dive diagnostic ok
CO042) 000 DIS: quickstop Q5P inactive
CO043 000 bip reset na bripAnip reset
COMEE| 007 DIS: fail nurnber act hi Fail
COMES| 007 DIS: failtime act 0z
CO170) 001 | DI5: Fail counter act 1]
CO05T| 000) DIS: MCTRL_nkact_a [actual motor speed) 0 rpr
CO052) 000 DIS: actual motor voltage 0
A1 Co0530 000) DIS: actual DC voltage 0
» |_I Co0s4) 000 DIS: actual matar curent 0.0 A -

Fig.6-32

GDC view: Diagnostics of current operation

ECSXA546

The following table shows the conditions for controller enable:

Source of the
Controller inhibit

Terminal X6/SI1
Terminal X6/SI12

coo40

Operating
module/keypad

Trouble

Control word

® MotionBus (CAN)
(L [Tog)

e (4040

Fieldbus module

control!)

i Note!

Controller
inhibited

0..+4V
(LOW level)

0..+4V
(LOW level)

C0040=0
aD key

® In case of TRIP
® |In case of
message

C3153/Bit9=1

C4040/Bit9=1

Controller
enabled

+13...+30V
(HIGH level)

+13...+30V
(HIGH level)

Co040=1
@ key

TRIP RESET

C3153/Bit9=0

C4040/Bit 9= 0

Note

For controller enable, X6/SI1 must be
= HIGH and X6/SI2 = HIGH.

Inhibiting with @D key is only possible if
the key is assigned with "CINH” via
C0469.

For check see (11 [221.

Observe the function keys in the GDC:

® Key <F9> (inhibit/stop controller)

Note: With ECS-M, the controller is enabled
via the master control!

See Operating Instructions for the corresponding fieldbus module.

» Green LED is lit continuously if X6/SI1 = HIGH, X6/SI2 = HIGH, and the controller has
been enabled via the master control.

» Green LED is blinking if X6/SI1 = HIGH and X6/SI2 = HIGH. (No enable via master

All signal sources act like a series connection of switches which are
independent of each other.

EDBCSXM064 EN 7.0

Lenze

139



Loy

Commissioning

Following error monitoring

6.13 Following error monitoring

Following errors are monitored in all motion states of the drive.

To configure the monitoring of following errors use C3030/C3031 (following error limits)

and C3032/C3033 (reactions to following errors) in the GDC parameter menu under
Motion = Machine parameter.

vimis]4  [Al~_[B]

N

~V
@,

ECSXA416

Fig.6-33 Following error

Al
O]
@

®

Set profile
Profile travelled
The drive decelerates, there is no difference between set and actual position.

Following error warning limit exceeded. (Difference between set position and actual
position > C3030)

End of the set profile

If the difference between set position and actual position is higher than the following error
limit, the higher-level control must activate a reaction according to the set error class.

» When the first following error limit in C3030 is reached, the first error reaction set in
C3032 is activated.

» When the first following error limit in C3030 is reached, the second error reaction
set in C3033 is activated.

i Note!

For correct monitoring of following errors set:
» Limit value in C3031 > limit value in C3030 and
» error reaction in C3033 stronger than error reaction in C3032

Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}

C3030 FolloErrWarn 400000

C3031 FolloErrFail 800000

140

Following error limit for enabling (3 140

awarning
0 {Linc} 2140000000
Following error limit for enabling (3 140
a FAIL-QSP
(Quick stop (QSP) is executed.)
0 {Linc} 2140000000

mnze EDBCSXMO064 EN 7.0



Code

No. Designation

C3032 FollErrireac

C3033 FollErr2reac

EDBCSXM064 EN 7.0

Possible settings

Lenze/
{Appl.}
2

Selection

S W N B O

S W N B O

TRIP
Message
Warning
Off
FAIL-QSP

TRIP
Message
Warning
Off
FAIL-QSP

Lenze

Commissioning 6
Following error monitoring

IMPORTANT

First reaction when following [[T49
error limit has been reached

Second reaction when following ([1[T40Q
error limit has been reached

141
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Evaluation of hardware limit switches

6.14 Evaluation of hardware limit switches

vV v. vy

Ensure a fail-safe design of the hardware limit switches (NC contact, LOW active).
The active level is set with C0114/x.
A response to active hardware limit switches can be set via C3175.

If a hardware limit switch is activated, the drive reacts as set and an error message is

displayed.

Positive hardware limit switch is activated:
— Fault no. x400 ("Pos HW End”)

—Status bit5=1

Negative hardware limit switch is activated:
—Fault no. x401 ("Neg HW End”)

—Status bit6=1

°
1

Code

No. Designation

C3175 HW EndReac

142

Note!

Depending on the reaction and detection in the master control, retracting may
not be possible anymore. This must be considered when the system is planned
(e. g. hardware limit switches with key switch).

Possible settings IMPORTANT

Lenze/ Selection

{Appl.}

4 Response when a hardware limit [ 142
switch is activated.

(0] TRIP
1 Message
2 Warning
3 off
4 FAIL-QSP
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Quick stop (QSP)

Loy

6.15 Quick stop (QSP)

The quick stop function serves to brake the drive to standstill within an adjustable
deceleration time. The function is triggered by:

» Control word bit 3 (QSP) = 1 (TRUE)
» LOW level at X6/DI1

The deceleration time for the braking process can be set with C0105 in the GDC parameter
menu under Motion = Machine parameter.

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0042 DIS: QSP Quick stop status (QSP) o 143
Only display
0 QSP not active
1 QSP active
C0105 QSPTif 0.0 Deceleration time for quick stop [ 143
(QsP)
0.000 {0.001 s} 999.999 Relating to speed variation npy,x

(C0011) ...0 rev./min.

Behaviour when reaching the current limit

The actual quick stop deceleration time prolongs if C0105 is set so shortly that the
controller must operated at its current limits (Imax, Mmax)- The following error occurring in
this case in the position control loop is automatically modified internally so that the drive
does not reverse when reaching standstill to process the following error but rests at
standstill. Thus, the position control loop provides for a drift-free standstill at quick stop
(QsP).

L

-~ Tip!

The quick stop function may require a setting of the position controller gain
under C0254.

Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0254 Vpangle CTRL  0.4000 Phase controller gain (V)
0.0000 {0.0001} 3.9999
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6 Commissioning
Operation with servo motors from other manufacturers
Entering motor data manually
6.16 Operation with servo motors from other manufacturers
6.16.1 Entering motor data manually
If you operate servo motors of other manufacturers on the controller, you have to enter the
motor data manually. The GDC includes the corresponding codes in the parameter menu
under Motor/Feedb. = Motor adjustment.
Parameter menu Code | Test Yalue | Unit l;l
—n Code list =10co003] 000 Parameter save ready —I
-] Load / Stare CO006 000 mator control mode: Servo PM-5
|
|-N5 Diagrostic CO022 000 Imax curent 8.00 A
_ Short setup CO081 000 motor power 1.00 ki
L Mation CO0S87 000 motor speed 3700 rpm
K CO088 000 motor curment 704
& Teminal 140 . CO089 000 motor frequency 185 Hz
G Controlle setings CO030| 000 motor voktags 325
B Motar/Fesdback £0031/ 000 motor cos phi 1.00
K& Motar adiustment CO024 000 Rs [motor stator resistance) 1.10 Okm
n Feedback CO085 000 Ls (motor leakage inductance] 5,30 mH
L Monitarin CO018 000 switching frequency fchop 8/4 kHz automatic shift
| a
_ System bus CO111 000 tuning rotor resistance 100.00 %
_n Free Codes CO110 000 tuning main inductance 100 %
n Multitackin CO0112 000 tuning rotor time congtant 100 %
B 2sng CO0113, 000 tuning l=d 100 %
_ Identify + 1| C0128 000 Tau motor [Thermal motar time constant Tau) 5.0 min
Pl | | » |_I CO418 000 test curent chrl inactive -
ECSXA544
Fig.6-34 GDC view: Manual setting of the motor data
Code Possible settings
No. Designation Lenze/ Selection
{Appl.}
mode erating mode of the motor
€0006] Op mod 1 Operating mode of the mot
1 Servo PM-SM Servo control of synchronous
2 Servo ASM Servo control of asynchronous
C0018 fchop 2 Switching frequency
1 4 kHz sin 4 kHz permanent PWM
2 8/4 kHz sin 8 kHz PWM frequency with
automatic derating to 4 kHz at
C0022 Imaxcurrent >
0 {0.01 A} > Device-dependent list
Max. current can be gathered
from the technical data.
C0058 Rotor diff -90.0 Rotor displacement angle for [149
synchronous motors (C0095)
-180.0 {0.1°} 179.9
[C0080] Res pole no. 1 Number of pole pairs of resolver
1 {1} 10
C0081] Mot power 3.20 Rated motor power according to
p P 8
0.01 {0.01 kw} 500.00
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Code

No. Designation

[C0082] DIS:Rr

[C0084] Mot Rs

[C0085] Mot Ls
[CO087] Mot speed
[C0088] Mot current
[C0089] Mot
frequency
[C0090] Mot voltage

[C0091] Mot cos phi

[C0095] Rotor pos adj

C0110 Service codes
Cco113

C0128 Tau motor

[C0418] Test Cur.Ctrl

EDBCSXM064 EN 7.0

Commissioning 6
Operation with servo motors from other manufacturers
Entering motor data manually

Possible settings IMPORTANT
Lenze/ Selection
{Appl.}

Rotor resistance of the
asynchronous motor
Read only

0.000 {0.001 O} 32.767

1.10 Stator resistance of the motor
The upper limit is
device-dependent.

0.00 {0.01 0} 95.44 ECSXS/P/M/A004
47.72 ECSXS/P/M/A00S
23.86 ECSXS/P/M/A016
11.93 ECSxS/P/M/A032
7.95 ECSXS/P/M/A048
5.96 ECSXS/P/M/A064

5.30 Leakage inductance of the motor
0.00 {0.01 mH} 200.00
3700 Rated motor speed
300 {1 rpm} 16000
7.0 Rated motor current
0.5 {014} 500.0
185 Rated motor frequency
10 {1 Hz} 1000
325 Rated motor voltage
50 1v} 500
1.0 cos ¢ of the asynchronous motor
0.50 {0.01} 1.00
0 Activation of rotor position (a8 prise|
adjustment of a synchronous
motor

C0058 shows the rotor
displacement angle.

Inactive
Active

Only the Lenze service is allowed
to make changes!

50 {1 %} 200 For controlling an asynchronous
motor

5.0 Thermal time constant of the 719
motor

1.0 {0.1 min} 25.0 For calculating the
I2xt-disconnection

0 Controller adjustment: 137
Deactivated Deactivate test mode
Activated Activate test mode
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Operation with servo motors from other manufacturers
Checking the direction of rotation of the resolver

6.16.2 Checking the direction of rotation of the resolver
The GDC contains the parameters/codes to be set in the parameter menu under
Motor/Feedb. - Motor adjustment.
Code C0060 indicates the rotational angle of a revolution as a numerical value between
0...2047.
» This value must increase when the rotor rotates in CW direction (with view to the

front of the motor shaft).

» If the values decrease, exchange the connections of Sin+ and Sin-.

Code Possible settings IMPORTANT

No. Designation  Lenze/  Selection

{Appl.}
C0060 Rotor pos Current rotor position L 146
Read only
0 {1inc} 2047 1 revolution = 2048 increments
146 l-enze EDBCSXMO064 EN 7.0
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Operation with servo motors from other manufacturers
Adjusting current controller

Loy

Adjusting current controller

For optimum machine operation, the current controller must be adapted to the electrical
values of the motor.

i Note!

When using MCS motors ...

adjust the current controller with the maximum current intended for
operation.

Leakage inductance and stator resistance of the motor are known:

The gain of the current controller V, and the integral-action time of the current controller
Tn can be calculated by approximation:

Current controller gain (V) Integral-action time of the current controller (T,)
V. = L1 7. = L1
P 250 us " R1

L1s Motor leakage inductance
R1g Motor stator resistance

i Note!

Depending on the leakage inductance of the motor, the calculated values can
be outside the adjustable range. In this case

» set a lower gain and a higher integral-action time;
» adjust the current controller metrologically (1 [I48]]

For applications with high current controller dynamics the pilot control of the current
controller outputs can be activated with C0074 (C0074 = 1). For this, it is vital to enter the
correct values for the stator resistance (C0084) and leakage inductance (C0085).These can
be obtained from the data sheet of the motor used!
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Commissioning
Operation with servo motors from other manufacturers
Adjusting current controller

Leakage inductance and stator resistance of the motor are not known:

The current controller can be optimised metrologically with a current probe and an
oscilloscope. For this, a test mode is available in which the current C0022 x V2 flows in phase
U after controller enable.

Stop!

Avoiding damage on the motor and the machine

» During the controller adjustment the motor must be able to rotate freely.
» The test current must not exceed the maximum permissible motor current.
» Always adjust the current controller at a switching frequency of 8 kHz.

Observe the current step in phase U to adjust the current controller.

Setting sequence

1.
2.

Switching frequency = set 8 kHz (C0018 = 2).

Set the quantity of the test current under C0022:
— Start with low current, e.g. half rated motor current.

3. Activate the test mode with C0418 = 1.

Enable the controller (2 [I39)

— Press key <F8> in the GDC.

— Have the synchronous motor adjusted.
— Asynchronous motor is in standstill.

Enable and inhibit the controller several times in a row. In doing this, alter the
current controller gain (C0075) and the current controller reset time (C0076) so that
the current characteristic is free of harmonics.

After the adjustment has been successfully completed, deactivate the test mode
with C0418 = 0.

If necessary, change the switching frequency via C0018.

mnze EDBCSXMO064 EN 7.0
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i Note!

Commissioning 6

Operation with servo motors from other manufacturers
Effecting rotor position adjustment

Effecting rotor position adjustment

Resolver/absolute value encoder with Hiperface® interface

» If the rotor zero phase is not known, the rotor position adjustment at
commissioning only has to be carried out once.

» In the case of multi-turn absolute value encoders the traversing range has to
be within the display area of the encoder if it is limited (0 ... 4095
revolutions).

Incremental encoder / SinCos encoder with zero track

» If these encoder types are used for the operation of synchronous motors, the
rotor position adjustment has to be carried out every time the low-voltage
supply is switched on.

The rotor position must be adjusted if:

» A servo motor from another manufacturer is operated on the controller.

» Another encoder has been mounted subsequently.

» A defective encoder has been replaced.

The rotor position can only be adjusted if:

» The resolver is polarised correctly.

» The current controller has been adjusted.

The GDC contains the parameters or codes to be set in the parameter menu under
Motor/Feedback = Feedback.

Fig.6-35

EDBCSXM064 EN 7.0

Parameter menu

—n Code list

-G Load £ Stare

—NF Diagnostic

7 Short setup

N Positioning

N+ totion profiles

N Terminal 1/0

N Contraller settings
—E Motar/Feedback.
5 Motar adiustment
E Feedback
—n Manitoring

1|

(]

Code

| Text

Walle Uit

CO003

o430
o491
C0435
CO416
conan
Co47
co413
co420
Co41
Conss
Con3s

000 Parameter save
000 feedback position
000 signal direction =<8
000 feedback speed

000 rezolver adjustment [resolver excitation)

000 rezalver pole pair no.
000 resalver corection
000 encoder setup

000 encoder constant input (8]

000 encoder power supply
000 rotor phase angle

000 tator rotor pozition adjustment

ready
resolver at 17
28 iz input
resolver at X7
45%
1
stopped
ITA28¢ [Enc TTL, 512inc, 5%
1024 incr/re:

5.0 Y

0.0 -
Inactive

GDC view: Commissioning of further feedback systems

Lenze
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Operation with servo motors from other manufacturers
Effecting rotor position adjustment

Setting sequence

1.

Inhibit controller. (E2[139)
— Press key <F9> in the GDC.
— Green LED is blinking, red LED is off

Unload motor mechanically.
— Separate motor from gearbox or machine.

— Where required, remove toothed lock washers, gear wheels, etc. from the motor
shaft.

— Where required, support holding torques held by a mounted engine brake by
retainers.

Deactivate "Safe torque off” (L1 [60), so that the motor can be energised during

rotor position adjustment.

—X6/SI1 = HIGH

—X6/SI2 = HIGH

Open holding brake (if available).

5. Activate rotor position adjustment with C0095 = 1.

Enable controller. ((2[I39)
— Press key <F8> in the GDC.
The rotor position adjustment program of the controller is started:

— The rotor rotates half a revolution in 16 steps (for resolver with 1 pole pair:
180° electrically 2 180° mechanically).

—C0095 is reset to '0’ after one revolution.

— The rotor zero phase is saved in C0058. (For absolute value encoders (Hiperface®,
single-turn/multi-turn) at X8, C0058 is always "0".)

A Danger!

7.

150

Uncontrolled movements of the drive after an Sd7 fault for absolute value
encoders

If the rotor position adjustment in the case of absolute value encoders is
completed with the fault message ”Sd7”, (£2[230) an assignment of the rotor
position to the feedback system could not be carried out. In this case the drive
may perform uncontrolled movements after controller enable.

Possible consequences:

» Death or severest injuries

» Destruction or damage of the machine/drive

Protective measures:

» Repeat rotor position adjustment (starting with step 1).

» Check wiring and interference immunity of the encoder at X8.

Inhibit controller. (E2[139)
— Press key <F9> in the GDC.
— Green LED is blinking, red LED is off

mnze EDBCSXMO064 EN 7.0



Commissioning
Operation with servo motors from other manufacturers
Effecting rotor position adjustment

[ OY

8. Save the data determined by the controller with C0003 = 1.

-~ Tip!
The values for C0058 and C0095 only are displayed in the GDC if you place the
bar cursor on them and read back the code using function key <F6>.

Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0058 Rotor diff -90.0 Rotor displacement angle for [149
synchronous motors (C0095)
-180.0 {0.1°} 179.9
[C0095] Rotor pos adj 0 Activation of rotor position Iz
adjustment of a synchronous
motor

C0058 shows the rotor
displacement angle.

0 Inactive
1 Active
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For applications with high current controller dynamics, the pilot control for the current

6 Commissioning
Optimising the drive behaviour after start
Speed controller adjustment
6.17 Optimising the drive behaviour after start
controller can be adjusted under C0074:
Code Possible settings
No. Designation  Lenze/  Selection
{Appl.}
C0074 Dynamics 0
{1}
0 Normal
1 Enhanced
6.17.1 Speed controller adjustment

152

IMPORTANT

Pilot control of the current

w137

controller for higher dynamics

» The speed controller can only be set correctly when the system constellation has

been completed.

» Observe that the input variables and output variables of the speed controller are

scaled:

— Input: scaling on np,,, (C0011)
— Output: scaling on 55 (C0022)

» C0011 and C0022 therefore have a direct influence on the proportional gain of the
speed controller (C0070).

» The speed controller cannot be optimally adjusted if
—the current controller is set incorrectly.

—the time constant for the actual value filter is set too high (C0497).

—the connection of the axis module to PE is bad, as then the speed signals and
current signals are "noisy”.

—there are elastic or loose connections between the drive and the load.

» The speed controller is designed as an ideal PID controller.

The codes for adjusting the speed controller can be found in the parameter menu of the
GDC under Controller settings = Speed.

Parameter menu

—n Code list

—n Load / Store

N3 Diagnostic

— Short zetup

] Mation

N Teminal 1/0

—G Contraller settings
E Speed
n Current/Torque

n Angle

n Precontrol

2] Field CTRL [anly ASM)
N+ Motor/Feedback

|

n Field weak CTRL [only ASH)

Code

| Text

Walue

Uit

C0003

[

Coovo
Coo71
coovz2
Coot
Ccomsa
C0437
COB07
C0536
CO576
C0573
C0303
Co043

000 Parameter save
000 p speed CTRL
000 Tr speed CTRL
000 Td speed CTRL
000 max. velocity Mmax

000 threshold of nact=0 signal DCTRL_bMACHE g0

000 fiker actual speed input 1st-order
000 Manit Mmax

000 Mmax lirnit

000 windows speed difference [MEr)

000 erorconf. speed difference [ME]
000 speed limit

000 trip reset

ready
3.00
24.0 ms
0.00 ms
3000 rpm
0 rpm
2.0 ms
Trip
BR00 rpm
100 %
off
+/-175%
no brip/trip reset

Fig.6-36

GDC view: Adjustment of the speed controller

Lenze

ECSXA541
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Commissioning
Optimising the drive behaviour after start
Speed controller adjustment

Loy

Parameter setting
> Via C0070 you set the proportional gain (Vpp):
— Enter approx. 50 % of the speed setpoint (100 % = 16384 = npyay)-
—Increase C0070 until the drive becomes instable (pay attention to engine noises).
—Reduce C0070, until the drive runs stable again.
— Reduce C0070 to approx. half the value.

Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0070 Vp speedCTRL 3.0 Proportional gain of speed (8]
controller (Vpn)
0.00 {0.01} 127.99

» The reset time (T,,) is set via C0071:
—Reduce C0071 until the drive becomes instable (pay attention to engine noises).
—Increase C0071, until the drive runs stable again.
—Increase C0071 to approx. the double value.

Code Possible settings IMPORTANT
No. Designation  Lenze/ Selection
{Appl.}
C0071 Tn speedCTRL 24.0 Reset time - speed controller mIs7
(Tan)
1.0 {0.5 ms} 6000.0

» The derivative gain (Tqp) is set via C0072:
—Increase C0072 during operation until an optimal control mode is reached.

Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0072 Td speedCTRL 0.0 Derivative gain of speed (8]
controller (Tgp)
0.0 {0.1 ms} 32.0

EDBCSXMO064 EN 7.0 '-enze 153



[ OY

6.17.2

154

Commissioning

Optimising the drive behaviour after start
Adjustment of field controller and field weakening controller

Adjustment of field controller and field weakening controller

Stop!

» Field weakening operation can only be effected for asynchronous motors.

» The available torque is reduced by the field weakening.

In order to optimise the machine operation in the field weakening range, you can set the

field controller and the field weakening controller accordingly.

» There is field weakening if the output voltage of the controller reaches its maximum
with increasing speed and cannot be further increased.

» The maximum possible output voltage depends on
—the respective DC-bus voltage (mains voltage).
—the voltage reduction by the controller behaviour.
—the voltage drop at the mains choke.

» Experience values for the voltage drop under the influence of the mains choke and
inverter are between 6 ... 10 %.

Max. output voltage [V] = mains voltage [V] — voltage drop [%]

In the GDC you’ll find the codes for adjusting the field controller or field weakening
controller in the parameter menu under controller setting:

Parameter menu

—n Code list
—n Load / Store
N Diagnostic
— Short setup
—F] Mation
N Terminal 140
—G Controller settings
n Speed
n Current/T orque
n Angle
n Precontrol
E Field weak CTRL [only A5k)
) Field CTRL (only A5M)
N+ Motor/Feedback

|

Code

| Text |

Walue

| urit

C0003

(]

C2108
C000s
CO577
CO0578
Con23
Ccoa
Co303

000 Parameter save

000 PLC program Start/Stop/F eset
000 motor control mode

000 %p field weak CTRL

000 Th field weak CTRL

000 Imax field weak

000 test curent chil

000 speed limit

ready
hi function
Servo PM-SM
1.00

4.0 ms

0%
inactive
+/-175%

Fig.6-37

GDC view: Field controller / field weakening controller adjustment

Lenze

ECSXA542
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Commissioning
Optimising the drive behaviour after start
Adjustment of field controller and field weakening controller

6.17.2.1 Adjusting the field controller

The field controller settings depend on the motor data.

Setting sequence

1.

EDBCSXM064 EN 7.0

Stop the PLC program: C2108 = 2

— As of operating system version 7.0 (see nameplate), this is no longer necessary,
because C0006 (see 2.) can also be written when the PLC program is running!

Set motor control for asynchronous motors: C0006 = 2
— The motor nameplate data must be entered correctly!

Read rotor time constant T, (C0083).
Read magnetising current I4 (C0092).
Calculate field controller gain Vpr and enter in C0077.

V. - T, (C0083) - 1,(C0092)
pE 875 us * Imax

Imax ~ Maximum current of axis module

Enter rotor time constant T, as field controller integral-action time T,¢ in C0078.

Lenze

Loy
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Commissioning
Optimising the drive behaviour after start
Adjustment of field controller and field weakening controller

Field weakening controller adjustment

» The field weakening controller determines the speed performance of the
asynchronous motor in the field weakening range.

» The field weakening controller can only be set correctly when the system
constellation has been completed and is under load.

i Note!

An excessive value of |55 (C0022) can cause a malfunction of the drive in the

field weakening range of the asynchronous motor. For this reason, the current
is limited in terms of speed in the field weakening range. The limitation has a

1/n characteristic and is derived from the motor parameters.

The limitation can be adjusted with the stator leakage inductance (C0085):
» Low values cause a limitation at higher speeds.
» Higher values cause a limitation at lower speeds.

Setting sequence:
1. Set gain Vp: C0577 = 0.01 ... 0.99
=V, must not be "0"!
2. Setintegral-action time T,: C0578=1...40 ms
3. Select a speed setpoint so that the motor is operated in the field weakening range.

4. Observe the speed curve

— If the speed takes an irregular course, the field weakening controller must be
readjusted.

— The field weakening controller must be provided with a distinct integral action.
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Resolver adjustment

Commissioning

Optimising the drive behaviour after start

Resolver adjustment

For resolver adjustment, mainly component tolerances of the resolver evaluation are
compensated in the device. A resolver error characteristic is not included.

The resolver adjustment

» isrequired if the speed characteristic is unstable.

» s carried out by C0417 = 1 while the motor is idling.

» s started after controller enable has been effected. It stops automatically after
16 shaft revolutions by selecting a setpoint or by manual rotation in the inhibited
state (X6/SI1 or X6/S12 = LOW).

If it is not possible to adjust the resolver (due to a fault or a defective cable), the original
adjustment values can be restored with C0417 = 2.

The GDC contains the parameters or codes to be set in the parameter menu under

Motor/Feedback = Feedback.

Parameter menu I Code | Test Yalue | Unit l;l
—n Code lizt “10co00z] 000 Parameter save ready —I
_n Load # Stare C0415 000 encoder setup ITS2-5¢ [Enc TTL, 512inc, 5Y]

_ Diagrostic C0491 000 signal direction =<8 #8 iz input
L Shott setup C0490 000 feedback possition resolver at =<7
L ¥ Mation C0495 000 feedback speed resolver at =<7
K C0420 000 encoder constant input [<8] 1024 incrirew
] Teminal 140 C0421 000 encoder power supply ROV Y
] Controller settings CO41E6 000 resolver adjustment [resolver excitation) 45%
HB) Motor/Feedback CO417 000 resolver comection stopped
) Mator adiustment CO080 000 resolver pole pair no. 1
E Feedback CO095 000 mator rotor pogition adjustment Inactive
_n Monitaring CO098 000 setup feedback reference pogition 0 Inc
N Sustem bus = CO586 000 errorconf. resalver emor [SD 2] trip
M I I » I_I CO580 000 errorconf. feedback emor at =8 [SDE) off -
ECSXA543
Fig.6-38 GDC view: Resolver adjustment
Lenze 157
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7 Parameter setting
General information

7 Parameter setting

7.1 General information

» The controller can be adapted to your application by setting the parameters. A
detailed description of the functions can be found in the chapter "Commissioning”

(D[7).
» The parameters for the functions are stored in numbered codes:
— The codes are marked in the text with a "C".
—The code table (€2 [238) provides a quick overview of all codes. The codes are

sorted in numerical ascending order, thus serving as a "reference book”.
Parameter setting with keypad XT or PC/laptop

Detailed information on parameter setting with the keypad XT can be found in the
following chapters.

@ Detailed information ...

on the parameter setting with a PC/laptop can be found in the documentation
of the parameter setting and operating program ”Global Drive Control” (GDC).

In addition to parameter setting the keypad XT or PC/laptop serves to:
» Control the controller (e. g. inhibiting or enabling)

» Select the setpoints

» Display operating data
>

Transfer parameter sets to other controllers (only via PC/laptop).

Parameter setting with a bus system

@ Detailed information ...

on the parameter setting with a bus system can be found in the
documentation of the communication module to be applied (£1[289).
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Parameter setting with "Global Drive Control” (GDC)

7.2 Parameter setting with ”Global Drive Control” (GDC)

With the "Global Drive Control” (GDC) parameterisation and operating program, Lenze
provides a plain, concise and compatible tool for the configuration of your
application-specific drive task with the PC or laptop:

» The GDC input assistant offers a comfortable motor selection.

» The menu structure supports the commissioning process by its clear structuring.

Global Drive C#ntrol

ECSXA453

Fig.7-1 Using the GDC

Lenze parameter program “Global Drive Control” (GDC)

PC or laptop

PC system bus adapter (EMF2173IB/EMF2177IB) with connecting cable
Sub-D plug with 3-pole cable

3-pole plug (CAG — CAL — CAH) from ECSZA000XO0B connector set
ECSxS/P/M/A axis module

@ m O @ @ E
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Parameter setting
Parameter setting with the XT EMZ9371BC keypad
Connecting the keypad

Parameter setting with the XT EMZ9371BC keypad

@ The keypad is available as an accessory.
A full description can be found in the documentation for the keypad.

Connecting the keypad
O)
® e E82ZBBXC
®
@
9371BC018
@ Connect the keypad to the AIF interface (X1) of the axis module/power supply module.

It is possible to connect/disconnect the keypad during operation.

As soon as the keypad is supplied with voltage, it carries out a short self-test.
The operation level indicates when the keypad is ready for operation:
Current status of the axis module/power supply module

Code number, subcode number, and current value

Active fault message or additional status message

Current value in % of the status display defined in C0004

Press to leave the operating level.

® o aDpkEoee
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7.3.2

Fig.7-2

[a] Status displays
Display
RDY

Parameter setting

Parameter setting with the XT EMZ9371BC keypad
Description of the display elements

Description of the display elements

b

—

1

MCTRL-NOUT

| 50 17 |

©_0O

V)

0, 8|
S S,

Keypad: front view

Meaning
Ready for operation
Pulse inhibit active

Adjusted current limitation is exceeded in
motor mode or generator mode

Speed controller 1 within its limitation

Active fault

Parameter acceptance

Display
»

SHPRG &

SHPRG

None
Active level
Display

Menu

Code
Para

None
D] Short text
Display

Alphanumeric
al

EDBCSXM064 EN 7.0

Meaning
Parameter is accepted immediately

Parameter must be confirmed with

When the controller is inhibited, the
parameter must be confirmed with

Display parameters

Meaning
Active menu level

Active code level

Active parameter level

Active operating level

Meaning

Contents of the menus, meaning of the codes

and parameters

Display of C0004 in % and the active fault in
the operating level

Lenze

9371BC002

Explanation

Power outputs inhibited

e Drive is torque-controlled
® Only active for operation with Lenze
devices of the 9300 series!

Explanation

Device immediately operates with the new
parameter value.

Device operates with the new parameter
value after being confirmed.

Device operates with the new parameter
value after the controller has been enabled
again.

Cannot be changed.

Explanation

e Selection of main menu and submenus
o No menu for ECSxE... power supply
module!

Selection of codes and subcodes

Change of parameters in the codes or
subcodes

Display of operating parameters

Explanation

16l



| Parameter setting
Parameter setting with the XT EMZ9371BC keypad
Description of the function keys

[El  Number
Active level Meaning Explanation
Menu level Menu number e Display is only active when operating
Lenze devices of the 8200 vector or
8200 motec series.
® No menu for ECSxE... power supply
module!
Code level Four-digit code number
[Fl Number
Active level Meaning Explanation
Menu level Submenu number e Display is only active when operating
Lenze devices of the 8200 vector or
8200 motec series.
® No menu for ECSxE... power supply
module!
Code level Two-digit subcode number

@ Parameter value

Parameter value with unit
H Cursor

The figure over the cursor can be directly changed in the parameter level.
0] Function keys

For description see the following table.

7.3.3 Description of the function keys

°
1| Note!

Key combinations with €l

Press and keep it pressed, then press second key in addition.

Key Function
Menu level 1) Code level Parameter level Operating level

Change to parameter ~ Change to operating

PRG Change to code level

level level

Load predefined Accept parameters
configurations in the when SHPRG 9 or

menu "Short setup” 2) SHPRG is displayed
(4] ;hange between menu Change code number Change figure over
(V] items cursor
(4] Quick change between Quick change of code  Quick change of figure
(v} menu items number over cursor
° Change between main menu, submenus and cursor to the right
© code level cursor to the left
Cancel function of @ key, the LED in the key goes out.
Inhibit the controller, LED in the key lights up.

Reset fault (TRIP reset): 1. Remove cause of fault
2. Press @b
3. Press GID

1) No menu for ECSXE... power supply module
2)  Only active when operating Lenze devices of the 8200 vector or 8200 motec series.
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Parameter setting with the XT EMZ9371BC keypad

7.3.4

Altering and saving parameters

Altering and saving parameters

All parameters by means of which you can parameterise or monitor the axis
module/power supply module are saved in so-called codes. The codes are numbered and
are marked with a ”C” in the documentation. In some codes the parameters are saved in
numbered "Subcodes”, so that the parameter setting remains concise (e. g. C0517 user

menu).

Stop!

Your settings have an effect on the current parameters in the RAM. You must
store your settings as a parameter set to prevent that they will get lost when

switching the mains!

Step
Select menu
2. Change to code level
3. Select code or subcode
4. Change to parameter level
5. If SHPRG is displayed, inhibit

controller

6. Change parameters

7. Accept changed parameter

Keys
0000
[>]

(YN A]

PRG

>N
0o

D o
a o

Display SHPRG or SHPRG &

Display & -

If necessary, enable controller

Change to code level

10. Change further parameters

11. Save changed parameters

Select parameter set in which the
parameters are to be saved
permanently

12. Change to code level

EDBCSXM064 EN 7.0

Lenze

Action

Select the desired menu with arrow keys.
Display of first code in the menu

Display of the current parameter value

The drive is idling.

Move cursor under the digit to be changed
Change digit
Change digit quickly

Confirm change to accept parameter
Display "OK”

The parameter was accepted immediately.
The drive should be running again.

Display of operating level
Display of the code with changed parameters
Restart the "loop” at step 1. or step 3.

Select code C0003 "PAR SAVE” from the menu
"Load/Store”

Change to parameter level
Display "0” and "Ready”
Save as parameter set 1:
= set ”1” "Save PS1”

When "OK” is displayed, the settings are permanently
saved.

Display of operating level
Display C0003 "PAR SAVE”
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Parameter setting with the XT EMZ9371BC keypad
Menu structure

Menu structure

For easy operation, the codes are clearly arranged in function-related menus:

Main menu
Display
USER menu
Code list

User code list

Load / Store

Multitasking

Diagnostics

SystemBlocks

Terminal I/0

Controller

Motor/Feedb.

Monitoring

LECOM/AIF

Submenus

Display

Actual info
History

MCTRL
DCTRL

Alnl
DIGIN
DIGOUT
DFIN
DFOUT

Speed
Current
Phase
Field

Field weak

Motor adj
Feedback

LECOM A/B
AIF interface
Status word

Description

Codes defined under C0517
All available codes
List of all application-specific codes

Parameter set management
Parameter set transfer, restore delivery state

Diagnostics
Display codes to monitor the drive
Fault analysis with history buffer

Configuration of the main function blocks

Motor control

Internal control

Linkage of the inputs and outputs with internal signals
Analoginput 1

Digital inputs

Digital outputs

Digital frequency input

Digital frequency output

Configuration of internal control parameters

Speed controller

Current controller or torque controller

Phase controller

Field controller

Field weakening controller

Input of motor data, configuration of speed feedback
Motor data

Configuration of feedback systems

Configuration of monitoring functions

Configuration of operation with communication modules

Serial interface
Process data

Display of status words

Lenze
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Main menu
Display
System bus 1)

FCODE
Identify

Submenus

Display

Management
CAN-IN1
CAN-OUT1
CAN-IN2
CAN-OUT2
CAN-IN3
CAN-OUT3
Status word
Sync.manag.
Diagnostics

Drive

Op Keypad

Parameter setting
Parameter setting with the XT EMZ9371BC keypad
Menu structure

Description

System bus/MotionBus (CAN) configuration

CAN communication parameters

CAN object 1
CAN object 2

CAN object 3

Display of status words

CAN diagnostics

Configuration of free codes
Identification

Software version of basic device
Software version of keypad

1) For ECSxS/P/M... ECS modules the configuration of the MotionBus (CAN) is carried out on the "System bus”
menu level!

EDBCSXM064 EN 7.0
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8 Configuration

8 Configuration

By configuring the axis module you can adapt the drive system to your application. The axis
module can be configured via the following interfaces:
» X1 - AIF (automation interface)

— For connecting the keypad XT EMZ9371BC or another communication module
(E2[289) with which you can access the codes.

» X14 —system bus (CAN) interface

— PC interface/HMI for parameter setting and diagnostics (e.g. with the Lenze
parameter setting and operating program ”"Global Drive Control”)
or

—Interface to a decentralised I/O system

Systembus (CAN)

OO0
H—Wﬂeeeseeesee
(an(an]

oqQ

.
1
[cooocoliliccocoo]
1
.

©]
® 88
. e
[B000 G000 [G555
ECSXA028
Fig.8-1 Example: Wiring of the MotionBus (CAN) and system bus (CAN)
XT EMZ9371BC keypad or another communication module
PC/laptop or HMI

Decentralised 1/0 system

Higher-level master system / MotionBus control
ECSXE...power supply module

ECSxx...axis modules

@ m G 0 @ B
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Configuration
General information about the system bus (CAN)
Structure of the CAN data telegram

8.1 General information about the system bus (CAN)

i Note!

The information on this chapter will be part of the "CAN Communication
Manual” at a later date.

All Lenze drive and automation systems are equipped with an integrated system bus
interface for the networking of control components on field level.

Via the system bus interface, for instance process data and parameter values can be
exchanged between the nodes. In addition, the interface enables the connection of further
modules such as distributed terminals, operator and input devices or external controls and
host systems.

The system bus interface transmits CAN objects following the CANopen communication
profile (CiA DS301, version 4.01) developed by the umbrella organisation of CiA (CAN in
Automation) in conformity with the CAL (CAN Application Layer).

@ Tip!

For further information visit the homepage of the CAN user organisation CiA
(CAN in Automation): www.can-cia.org.

8.1.1 Structure of the CAN data telegram
Control field CRC delimit. ACK delimit.
Start RTR bit ‘ CRC sequence ‘ ACK slot ‘ End
| T T
Identifier User data (0... 8 bytes)

o Network management
® Process data

1 bit 11 bits 1bit | 6bits |®@ Parameter data 15bits | 1bit | 1bit | 1bit | 7bits
Fig.8-2 Basic structure of the CAN telegram
Identifier

The identifier determines the priority of the message. Moreover, the following is coded:

» The CAN node address (device address in the CAN network) of the node which is to
receive the CAN telegram.

See also chapter "Addressing of the parameter and process data objects” (1 [I832).
» The type of user data to be transferred
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General information about the system bus (CAN)
Communication phases of the CAN network (NMT)

User data

The user data area of the CAN telegram either contains network management data,
process data or parameter data:

User data Description

Network management data The information serves to establish communication via the CAN network
(NMT data)

Process data ® Process data are transmitted via the process data channel.

(PDO, Process Data Objects)

The process data serve to control the controller.

® Process data can be accessed directly by the higher-level host system.
The data are, for instance, stored directly in the I/O area of the PLC. It is
necessary that the data can be exchanged between the host system
and the controller within the shortest time possible. In this connection,
small amounts of data can be transferred cyclically.

® Process data are transmitted between the higher-level host system and
the controllers to ensure a permanent exchange of current input and
output data.

® Process data are not stored in the controller.

® Process data are, for instance, setpoints and actual values.

Parameter data e Parameter data are transferred via the parameter data channel and
(SDO, Service Data Objects) acknowledged by the receiver, i.e. the receiver gets a feedback whether
the transmission was successful.
e Parameter data of Lenze devices are called codes.
® The parameter data channel enables access to all Lenze codes and all
CANopen indexes.
e Parameters are set, for instance, for the initial commissioning of a
plant or when material of a production machine is exchanged.
e Usually the transfer of parameters is not time-critical.
Parameter changes are stored in the controller.
e Parameter data are, for instance, operating parameters, diagnostic
information and motor data.

\II

-~ Tip!
The other signals refer to the transfer features of the CAN telegram that are
not described in these instructions.

For further information visit the homepage of the CAN user organisation CiA
(CAN in Automation): www.can-cia.org.

Communication phases of the CAN network (NMT)

With reference to communication the drive knows the following states:

State Explanation
"Initialisation” After the controller is switched on the initialisation phase is run through.
(Initialisation) During this phase, the controller is not involved in the data transfer on the bus.

Furthermore it is possible to run through a part of the initialisation in each NMT
state due to the transfer of different telegrams (see ”State transitions”). Here,
all parameters already set are rewritten with their standard values.

After completing the initialisation the drive is automatically in the

”Pre-Operational” state.
”Pre-operational” The drive can receive parameter data.
(before operation) The process data are ignored.
"Operational” The drive can receive parameter data and process data.
(ready for operation)
"Stopped” Only network management telegrams can be received.
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General information about the system bus (CAN)
Communication phases of the CAN network (NMT)

Status transitions

¢ Q)

wil 3
E Initialisation ;
\ 7
@)
(14) 4 (1)
4
Pre-Operational ]
Y @) (10)
(13) 4) ®)
Stopped ]—
(3) (6)
A 4
(12) [ ®) ©)
Operational J
E82ZAFU004
Fig.8-3 State transitions in the CAN network (NMT)
State Command Network status after Effects on process and parameter data after status
transition (hex) change change

Initialisation starts automatically when the mains is switched on.
During the initialisation phase the drive is not involved in the data

(1) - Initialisation exchange.
After the initialisation is completed, the node automatically changes to
the "Pre-Operational” state.

In this phase, the master determines the way the controllers take part in

@ ) Pre-Operational the communication.
From here on, the states are changed by the master for the entire network. A target address included in the command specifies the receiver(s).

Network management telegrams, sync, emergency, process data (PDO)
and parameter data (SDO) are active (corresponds to ”Start Remote

. Node”)
(3), (6) 01xx Operational Optional:
During the change event-controlled and time-controlled process data
(PDO) are transmitted once.
. . Network management telegrams, sync, emergency and parameter data
(. () 80xx Pre-Operational (SDO) are active (corresponds to "Enter Pre-Operational State”)
(5), (8) 02xx Stopped Only network management telegrams can be received.
©)
(10) 81xx Initialisation of all parameters in the communication module with the
values stored (corresponds to "Reset-Node”)
(11) Initialisation
(12) Initialisation of parameters relevant to communication (CiA DS 301) in the
(13) 82xx communication module with the values stored (corresponds to "Reset
(14) Communication”)
XX = 00pex With this assignment, all devices connected are addressed by the telegram. The
status can be changed for all devices at the same time.
xx = node ID If a node address is indicated, the status will only be changed for the device
addressed.
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Network management (NMT)

The telegram structure used for the network management contains the identifier and the
command included in the user data which consists of the command byte and the node
address.

Identifier User data
Value =0 Only contains command
11 bits 2 bytes
Fig.8-4 Telegram for switching over the communcation phases

The communication phases are changed over by a node, the network master, for the entire
network. The changeover can also be effected by a controller.

After power-on a telegram is sent with a certain delay that changes the status of the whole
drive system to "Operational”. The delay time can be set via the following codes:

Interface code
x1 Automation interface (AIF) C2356/1
X4 ECSxS/P/M: MotionBus (CAN) C0356/1
ECSXA: system bus (CAN)
X14  System bus (CAN) C2456/1
°
1| Note!
Communication via process data is only possible with a status change to
“operational”!
Example:

For changing the status of all nodes on the bus from ”pre-operational” to
“operational” via the CAN master, the following identifier and user data must
be set in the telegram:

» Identifier: 00 (broadcast telegram)
» User data: 0100 (hex)
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8.1.3.1

8.1.3.2

Process data transfer

Definitions

Configuration

General information about the system bus (CAN)

Process data transfer

» Process data telegrams between host and drive are distinguished as follows:

— Process data telegrams to the drive

— Process data telegrams from the drive

» The CANopen process data objects are designated as seen from the node’s view:

— RPDOx: process data object received by a node
— TPDOXx: process data object sent by a node

Available process data objects

The following process data objects are available for the ECS axis modules via the interfaces
X1, X4 and X14:

Interface

x1

Automation interface (AIF)

X4

ECSXS/P/M: MotionBus (CAN)
ECSxA: system bus (CAN)

X14
System bus (CAN)

RPDOs

XCAN1_IN
XCAN2_IN
XCAN3_IN
CAN1_IN
CAN2_IN
CAN3_IN
CANaux1_IN
CANaux2_IN
CANaux3_IN

Structure of the process data

TPDOs

XCAN1_ouT
XCAN2_ouT
XCAN3_ouT
CAN1_OUuT
CAN2_OUT
CAN3_ouT
CANaux1l_OUT
CANaux2_OUT
CANaux3_OuUT

In axis module
ECSxS ECSxP ECSxM ECSxA

v

NN

NN

Each process data telegram has a maximum user data length of eight bytes.

Process data input telegram (RPDO)

v

NENENE NN NEN

» The process data input telegram transmits control information to the axis module.

» The 8 bytes of user data can be freely assigned.

Identifier

11 bits

User data (8 bytes)

00hex

00hex

O0hex | OOhex

00hex

00hex

00hex

00hex

Fig.8-5

EDBCSXM064 EN 7.0
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Process data output telegram (TPDO)

» The process data output telegram indicates status information from the axis
module. E.g.:

— Current status of the axis module
— Status of the digital inputs
— States of internal analog values

— Fault/error messages

This information enables the master system to react.

» The 8 bytes of user data can be freely assigned.

Identifier

11 bits

User data (8 bytes)

00hex

00hex

00hex

00hex

OOhex | O0hex | O0hex | O0hex

Fig.8-6

Structure of the process data output telegram (TPDO)

Transfer of the process data objects

Process data objects

RPDOs

TPDOs

XCAN1_IN
CAN1_IN
CANaux1_IN

XCAN2_IN
CAN2_IN
CANaux2_IN

XCAN3_IN
CAN3_IN
CANaux3_IN

XCAN1_OUT
CAN1_OuT
CANaux1_OuUT

XCAN2_OUT
CAN2_OuUT
CANaux2_OUT

XCAN3_OUT
CAN3_OuT
CANaux3_OuUT

Data transmission

cyclic (sync-controlled)

cyclic

cyclic

cyclic (sync-controlled)

time or event-controlled

time or event-controlled

The cyclic data transmission is activated for each PDO only by a sync telegram.

The event-controlled data transmission is caused if a value in the corresponding

output object changes.

» For the time-controlled transmission the boot-up time, cycle time or delay time can
be set via the following codes.

Interface

x1 Automation interface (AIF)

X4 ECSxS/P/M: MotionBus (CAN)

ECSxA: system bus (CAN)

X14  System bus (CAN)

Lenze

Code
C2356
C0356

C2456
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8.1.34 Cyclic process data objects

Cyclic process data objects are determined for a master system.

PDO1, cyclic process data
(setpoints and actual values)

PAW CAN1_IN
L —
Axis module
ECSxS/P/M/A...
PEW CAN1_OUT
—_— -
ooy ooggio
Host system
Fig.8-7 Example: Process data transfer via CAN1_IN and CAN1_OUT

PIW  Process data input word
POW  Process data output word

For the quick exchange of process data from or to the master respectively one process data
object for input signals (Rx-PDO1) and one process data object for output signals
(Tx-PDO1), each with eight bytes of user data, is provided.
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Synchronisation of PDOs with SYNC-controlled transmission

A special telegram, the sync telegram, is used to ensure that the cyclic process data can be
read and will be accepted by the controller.

The sync telegram is the trigger point for the transmission of process data from the
controllers to the master and for the acceptance of process data from the master in the
controllers.

For SYNC-controlled process data processing, the sync telegram is to be generated

accordingly.
Sync telegram Sync telegram
A TPDOs ' RPDOs A
>
1 2. 3
—y—————— Cycle time P
Fig.8-8 Sync telegram

1. After the sync telegram has been received, the controllers send the synchronous
process data to the master (TPDOs). The master reads them as process input data.

2. When the transmission process has been completed, the controllers receive the
process output data from the master (RPDOs).

All further telegrams (e.g. parameters or event-controlled process data) are accepted
non-cyclically by the controllers when the transmission is completed. The non-cyclic
data are not represented in the above illustration. They must be taken into account
when dimensioning the cycle time.

3. The data are accepted by the controller with the next sync telegram.

@ Tip!
The response to a sync telegram is determined by the transmission type
selected.

Note!
Information on how to set the synchronisation can be found from L1 [189.

o
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8.1.3.5 Event-controlled process data objects

The event-controlled process data objects in particular are suitable for the data exchange
from axis module to axis module and for decentralised terminal extensions. However, they
can also be used by a host system.

[e=cosoliliicoocsol|illicecooal il icoocsnl
0 0g, oq, oq,
Tx-PDO2 Tx-PDO2 Tx-PDO2

° Rx-PDO2 Rx-PDO2 Rx-PDO2
x4 «— X

[

ECSXA219

Fig.8-9 Example: Event-controlled process data objects PDO2

By means of the process data objects, simple binary signals (e. g. states of digital input
terminals) or also complete values in 16 and 32 bit (e. g. analog signals) can be
transmitted.

Event-controlled process data objects with adjustable cycle time (optional)
The output data is transmitted

» event-controlled if a value changes within the user data (8 bytes) or

» cyclically with the cycle time set:

Interface Code

x1 Automation interface (AIF) (2356

X4 ECSxS/P/M: MotionBus (CAN) C0356
ECSxA: system bus (CAN)

X14  System bus (CAN) C2456
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Parameter data transfer

+—> SDO1 Systembus (CAN)

¢_’ SDO2

i

O
[Enaa
[EEEa ]
OO

[CEEERR] | [crErER]| [EEEEER)]|  [EEERER|]|  [EEEEER)
oq, o, oQ oq oQ
u
B 8 B
— X4 L] - —
1 B
XME
E 0 O
® @°
[Gleteial | [Elelele) \ [Clelele]
ECSXA220
Fig.8-10 Parameter data channels for parameterising ECS
Parameters

» are values which are stored in Lenze controllers under a code.

» are carried out, for instance, for initial commissioning of a plant or when material of
a production machine is exchanged.

» are transmitted with low priority.

Parameter data is transferred as SDOs (Service Data Objects) via the system bus and
acknowledged by the receiver. The SDOs enable the reading and writing access to the
object directory.

The CAN bus interfaces X4 and X14 are provided with two separated parameter data
channels each which serve to simultaneously connect different devices for parameter
setting and diagnostics.

The codes for parameter setting and diagnostics of the automation interface (AIF) X1 and
the CAN bus interfaces X4 and X14 are divided in separated areas:

Interface Code range
x1 Automation interface (AIF) C23xx
X4 ECSxS/P/M: MotionBus (CAN) C03xx
ECSxXA: system bus (CAN)
X14  System bus (CAN) C24xx
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8.1.4.1 User data

Structure of the parameter data telegram

User data (up to 8 bytes)
1st byte 2nd byte 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte

Datal Data 2 Data 3 Data 4
4 Index Index bind Low word High word
Comman Low byte High byte Subindex Low byte High byte Low byte High byte
Display
[
1| Note!

The user data are displayed in Motorola format.
Examples of parameter data transfer can be found from L1 [I80.

Command

The command contains services for writing and reading parameters and the information
on the length of the user data:

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

MSB LSB
Command Command specifier (cs) Toggle (t) Length e s
Write request 0 0 1 0 1 1
Write response 0 1 1 0 8(1) - g m: 0 0
Read request 0 1 0 0 10 =2bytes 0 0

11=1byte

Read response 0 1 0 0 1 1
Error response 1 0 0 0 0 0 0 0

L

-~ Tip!
Further commands are defined in the CANopen specifications DS301, V4.02
(e.g. segmented transfer).
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The following information are contained or must be entered in the command.

Command
Write request

(Transmit parameters to the drive)

Write response
(Acknowledgement, controller
response to write request)

Read request

(Request to read a controller

parameter)

Read response

(Response to read request with

current value)

Error response

(The controller indicates a
communication error)

4 byte data 2-byte data 1-byte data Block

(5th ... 8th byte)  (5th and 6th byte) (5th byte)

hex dec hex dec hex dec hex dec
23 35 2B 43 2F 47 21 33
60 96 60 96 60 96 60 96
40 64 40 64 40 64 40 64
43 67 4B 75 4F 79 41 65
80 128 80 128 80 128 80 128

Command "ErrorResponse”: In the event of a communication error, the node addressed
generates an "error response”. This telegram always contains the value ”"6” in data 4 and

an error code in data 3.

The error codes are standardised according to DS301, V4.02.

Addressing by index and subindex

The parameter or Lenze code is addressed with these bytes according to the following

formula:

Index = 24575 - (Lenze code number)

Datal...Data 4

Parameter value length depending on the data format

Parameter value
(Length: 1 byte)

00

Parameter value (length: 2 bytes)

Low byte

Low byte

o

Note!

High byte

00 00

00 00

Parameter value (length: 4 bytes)

High byte

High word

Low byte High byte

Lenze parameters are mainly represented as data type FIX32 (32 bit value with
sign, decimally with four decimal positions). To obtain integer values, the
desired parameter value must be multiplied by 10,0004¢c.

The parameters C0135 and C0150 must be transmitted bit-coded and without

a factor.

Lenze
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Error messages

User data (up to 8 bytes)

1st byte 2nd byte 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte

Index Index . .
Command Low byte High byte Subindex Display

> Bytel:
In the command byte the code 1284, or 80pex indicates that a fault has occurred.
» Byte2,3and4:

In these bytes the index (byte 2 and 3) and subindex (byte 4) of the code in which an
error occurred are entered.

» Byte5to8:

In the data bytes 5 to 8 the error code is entered. The structure of the error code is
reversed to the read direction.

Example:
The representation of the error code 06 04 00 41}, in the bytes 5 to 8

- Read direction of the error code
41 00 04 06
5. byte 6. byte 7. byte 8. byte
Low word High word
Low byte High byte Low byte High byte

Possible error codes:

Command 7th byte 8th byte Meaning

80hex 6 6 Wrong index
80hex 5 6 Wrong subindex
80hex 3 6 Access denied
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8.1.4.2 Examples of the parameter data telegram

Read parameters

The heatsink temperature C0061 (value: 43 °C) is to be read out by the controller with the
node address 5 via the parameter data channel 1.

» Identifier calculation

Identifier of SDO 1 to the controller Calculation
1536 + node address 1536 +5=1541

» Command "Read Request” (request to read controller parameter)

Command Value
Read request 4046«

» Index calculation

Index Calculation
24575 - code number 24575 - 61 = 24514 = 5FC2pex

» Telegram to drive:

User data
Command Index Index Subindex Data1l Data 2 Data 3 Data 4
Identifier Low byte  High byte
1541 400, C2pex 5Fhex 00 00 00 00 00
» Telegram from drive
Identifier:
SDO 1 from controller (= 1408) + node address = 1413
Command:

"Read Response” response to read request with the actual value = 43,,,

Index of read request:
5FC2,,

Subindex:
0

Data 1 to data 4:
00 06 8F BO = 430,000 = 430,000 : 10,000 =43 °C

User data
Command Index Index Subindex Data1l Data 2 Data 3 Data 4
Identifier Low byte High byte
1413 430 C2hex 5Fhex 00 BOhex 8Fhex 06hex 00

180 l-enze EDBCSXMO064 EN 7.0



Configuration
General information about the system bus (CAN)
Parameter data transfer

Write parameters

The acceleration time C0012 (parameter set 1) of the controller with the node address 1 is
to be changed via the SDO 1 (parameter data channel 1) to 20 seconds.

» Identifier calculation

Identifier of SDO 1 to the controller Calculation
1536 + node address 1536 +1=1537

» Command "Write Request” (transmit parameters to the drive)

Command Value
Write request 23pex

» Index calculation

Index Calculation
24575 - code number 24575 -12 = 24563 = 5FF 36y
» Subindex: 0

» Calculation of the acceleration time

Datal..4 Calculation
Value of acceleration time 20s - 10,000 = 200,0004¢c
=00 03 0D 40},ex

» Telegram todrive

User data
Command Index Index Subindex Data1l Data 2 Data 3 Data 4
Identifier Low byte  High byte
1537 23hex F3hex 5Fhex 00 40hex ODpex 03hex 00
» Drive response to correct execution
User data
Command Index Index Subindex Data1l Data 2 Data 3 Data 4
Identifier Low byte  High byte
1409 60hex F3hex 5Fhex 00 00 00 00 00

» Identifier SDO 1 from controller = 1408 + node address = 1409

» Command = "Write Response” (controller response (acknowledgement)) = 60,.,
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Addressing of the parameter and process data objects

Addressing of the parameter and process data objects

The CAN bus system is based on a message-oriented data exchange between a transmitter
and many receivers. Thus, all nodes can transmit and receive messages at the same time.

The identifier in the CAN telegram —also called COB-ID (Communication Object Identifier)
controls which node is to receive a transmitted message. With the exception of the
network management (NMT) and the sync telegram (Sync) the identifier contains the

node address of the drive besides the basic identifier:

Identifier (COB-ID) = basic identifier + adjustable node address (node ID)

The basic identifier is preset with the following values:

Object

NMT
Sync

PDO1

(Process data channel 1)

PDO2

(Process data channel 2)

PDO3

(Process data channel 3)

SDO1

(Parameter data channel 1)

SDO2

(Parameter data channel 2)

Node guarding

i Note!

RPDO1

TPDO1

RPDO1

TPDO1

RPDO1

TPDO1

XCAN1_IN
CANL_IN
CANaux1_IN

XCAN1_OUT
CAN1_OUT
CANaux1_OUT

XCAN2_IN
CAN2_IN
CANaux2_IN

XCAN2_OUT
CAN2_OUT
CANaux2_OUT
XCAN3_IN
CAN3_IN
CANaux3_IN
XCAN3_OUT
CAN3_OUT
CANaux3_OUT

to the
drive

Direction

from the
drive

Basic identifier

dec

0
128

512

384

640

641

768

769

1536
1408
1600
1472
1792

hex

0
80

200

180

280

281

300

301

600
580
640
5C0
700

Chapter "B.2.7] Setting of CAN node address and baud rate” contains
information on

» Setting of the node address (L2 [I83).
» Selective addressing (L2 [I8§).

Display of the resulting identifiers

The display code for the resulting identifiers is for the
» MotionBus (CAN) C0355.
» System bus (CAN) C2455.

Here you cannot predefine values.

Lenze

EDBCSXMO064 EN 7.0



Configuration B
Configuring MotionBus/system bus (CAN)
Setting CAN node address and baud rate

8.2 Configuring MotionBus/system bus (CAN)

®
1| Note!
ECSxM... axis modules

» only use the channels CAN1_IN and CAN1_OUT for communication via the
MotionBus (CAN) interface X4.

» do not support process data via the system bus (CAN) interface X14, i.e. data
cannot be processed using the channels CANaux_IN and CANaux_OUT.

8.2.1 Setting CAN node address and baud rate

» The node address and baud rate for the MotionBus (CAN) can be set via
— DIP switch or
—codes.

» The node address and baud rate for the system bus (CAN) must be set via codes only.

8.2.1.1 Settings via DIP switch

«'
VAN

IBEBBRERY,

10

ECS_COBO005

Fig.8-11 DIP switch for node address and baud rate (all switches: OFF)
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Node address setting

The node address is set via DIP switches 2 ... 7. These switches are assigned to certain
valencies. The sum of valencies results in the node address to be set (see example).

Switch Valency
1 —_
2 32
3 16
4 8
5 4
6 2
7 1

Baud rate setting

Switching status
Any
ON
ON
ON
OFF
OFF
OFF

Example

Node address

32+16+8=56

The baud rate must be set identically for all controllers and the master

0
1| Note!
computer.
Switch

1000 500

ON OFF

9 OFF OFF
10 OFF OFF

Lenze

Baud rate [kbit/s]
250
OFF
OFF
ON

125
OFF
ON
OFF

50
OFF
ON
ON
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8.2.1.2 Settings via codes

°
1

Code

No. Designation

C0350 CAN address

C0351 CAN baud rate

Note!

» The codes C0350 (node address) and C0351 (baud rate) are inactive if one of
the DIP switches is set to the "ON” position.

» In order that communication via the CAN bus can take place, the baud rate
must be identical for all controllers and the master control.

» If the Lenze setting has been loaded via C0002,
—C0351 is set to 0 (500 KBit/s).
—The CAN baud rate and CAN node address must be reset.

Possible settings IMPORTANT
Lenze/ Selection
{Appl.}
1 Node address for CAN bus I3
interface X4 [n[I32
1 {1} 63
0 Baud rate for CAN bus interface  [A[I83
1 S 500 kbit/s X4 o
- Note: When the Lenze setting is
1 250 kbits/sec loaded via C0002, C0351 is set
2 125 kbit/s to 0 (500 KBit/s).
3 50 kbit/s
4 1000 kbit/s

Save changes with C0003 = 1.

The settings are only accepted after carrying out one of the following actions:

» Switching-on of the low-voltage supply

» Command “Reset node” via the bus system
» Reset node via C0358 (L1 [I89)

EDBCSXM064 EN 7.0
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Code

No.

C0353

Configuration
Configuring MotionBus/system bus (CAN)
Setting CAN node address and baud rate

Selective addressing
Use C0354 to set the controller address independent of the node address in C0350.

To make the alternative node address valid, set the corresponding subcode C0353/x = 1.

Designation

1 CAN addr sel
2 CAN addr sel
3 CAN addr sel

C0354
1
2
3
4
5
6
186

CAN addr.
CAN addr.
CAN addr.
CAN addr.
CAN addr.
CAN addr.

Possible settings

Lenze/
{Appl.}

129
1
257
258
385
386

Selection

CAN node address (C0350)
CAN node address (C0350)
CAN node address (C0350)

0 C0350 (auto)
1 C0354 (man.)
1 {1}

Save changes with C0003 = 1.

512

IMPORTANT

Source for alternative bus node [ 186
addresses of CAN_IN/CAN_OUT

(CAN bus interface X4)
Address CAN1_IN/OUT
Address CAN2_IN/OUT
Address CAN3_IN/OUT

Automatically determined by

C0350
Determined by C0354

Alternative node addresses for [ 186
CAN_IN/CAN_OUT (CAN bus

interface X4)

Address 2 CAN1_IN
Address 2 CAN1_OUT
Address 2 CAN2_IN
Address 2 CAN2_OUT
Address 2 CAN3_IN
Address 2 CAN3_OUT

The settings are only accepted after carrying out one of the following actions:

» Switching-on of the low-voltage supply

» Command “Reset node” via the bus system

» Reset node via C0358 (LA [I88)

Lenze
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8.2.2 Defining boot-up master in the drive system

If the bus initialisation and the related state change of "Pre-Operational” to "Operational”
is not executed by a higher-level master system, the controller can be intended for the
master to execute this task.

The MotionBus (CAN) is configured via code C0352.

The master functionality is only required for the initialisation phase of the drive system. In
the initialisation phase, C0356 serves to set a boot-up time for the master. (L1 [I88).

With the NMT telegram start_remote node (broadcast telegram) the master sets all nodes
in the NMT status "Operational”. Data via the process data objects can only be exchanged
during this status.

i Note!

The change of the master/slave operation only becomes effective after a
renewed mains switching of the controller or by sending one of the NMT
telegrams reset_node or reset_communication to the controller.

As an alternative to the NMT telegram reset_node the code C0358 ("Reset
Node”) is available for a reinitialisation of the CAN-specific device parameters.

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0352 CAN mst 0 Master/slave configuration for [ 187
CAN bus interface X4
0 Slave CAN boot-up is not active
1 Master CAN boot up is active
2 Master with node guarding
3 Slave and heartbeat producer
4 Slave with node guarding

EDBCSXMO064 EN 7.0 '-enze 187



8 Configuration
Configuring MotionBus/system bus (CAN)
Setting of boot-up time/cycle time

8.2.3 Setting of boot-up time/cycle time

Setting boot-up time

code Meaning

C0356/1 e Time (in ms) when the activation starts after the low-voltage supply is switched on.
— Only valid if C0352 = 1 (master).
— Normally the Lenze setting (3000 ms) is sufficient.

e If several controllers are interconnected and there is no higher-level host, one of the
controllers must initialise the CAN network. The master activates the entire network once
at a specific instant and thus starts the process data transfer.

— Status changes from "pre-operational” to operational”.

Set the cycle time for output data:

code Meaning

C0356/2 Cycle time (in ms) CAN2_OUT
e Setting ”0” = event-controlled transmission
(The output data will only be sent if a value changes in the output object.

C0356/3 Cycle time (in ms) CAN3_OUT
e Setting ”0” = event-controlled transmission
(The output data will only be sent if a value changes in the output object.

C0356/4 Delay time (in ms) for sending telegrams via the process data object CAN2_OUT/CAN3_OUT
e When the Operational NMT status (after Pre-Operational) has been reached, the
"CANdelay” delay time is started. After the delay time has elapsed, the PDOs CAN2_OUT
and CAN3_OUT is sent for the first time.

8.24 Executing a reset node

The following changes only become valid after a reset node:
» Changes of the baud rates
» Changes of the addresses of process data objects

» Changes of the MotionBus node addresses.

Reset node can be made by:

» Switching on the low-voltage supply
» Reset node via the bus system

» Reset node via C0358

Code Possible settings IMPORTANT
No. Designation  Lenze/ Selection
{Appl.}
C0358 Reset Node 0 Execute reset node (CAN bus) [ 188
0 No function
1 CAN reset
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8.2.5 CAN bus synchronisation
By means of the system bus synchronisation, the internal time base can be synchronised
with the instant of reception of the sync signal. By this, the start of cyclic and
time-controlled internal processes of all drives involved in the synchronisation is
synchronous.
Operating mode
The operating mode (sync signal source) is set via C1120:
Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C1120 Sync mode 0 Sync signal source
i 0 OFF Off
1 CAN Sync Sync connection via CAN bus I[T9g
2 Terminal Sync Sync connection via terminal LT3
Synchronisation time
The synchronisation process requires an additional period of time after the mains
connection and the initialisation phase.
The synchronisation time depends on
» the baud rate of the CAN bus,
» the starting time (arrival of the first sync signal),
» the time interval between the sync signals,
» the sync correction factor (C0363),
» the operating mode (C1120).
The synchronisation time can be set via the code C0369.
Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0369 SyNc Tx Time 0 CAN sync transmission cycle for (3 189
{0} CAN bus interface X4
A sync telegram with the
identifier set in C0368 is sent
with the set cycle time.
0 {1 ms} 65000 O = switched off

EDBCSXM064 EN 7.0

Lenze

189



8 Configuration

Configuring MotionBus/system bus (CAN)

Axis synchronisation via CAN bus interface

8.2.6 Axis synchronisation via CAN bus interface

The CAN bus transmits the sync signal and the process signals.

Application examples:

» Selection of cyclic, synchronised position setpoint information for multi-axis

applications via the CAN bus

Synchronisation cycle

For the purpose of synchronisation the master sends a periodic sync signal.

The controllers receive the sync signal and compare the time between two LOW-HIGH
edges of the signal with the preselected cycle time (C1121).

Code Possible settings
No. Designation Lenze/ Selection
{Appl.}
C1121 Synccycle 2
1

CAN sync identifier

Code Possible settings
No. Designation Lenze/ Selection
{Appl.}
C0367 SyncRxID 128
1
190

{1 ms}

{1}

Lenze

IMPORTANT

Synchronisation cycle 1 190
13

IMPORTANT

CAN sync receipt ID for CAN bus (3 190
interface X4

256
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Configuration
Configuring MotionBus/system bus (CAN)
Axis synchronisation via CAN bus interface

Phase shift

The synchronisation phase (C1122) defines the period of time of the offset by which the
start of the controller-internal cycle lags behind the sync signal received.

i Note!

Always set the synchronisation phase greater than the maximum possible
temporal jitter* of the sync signals received!

* Jitters are phase shiftings and hence periodic changes of signal frequencies.
They are shiftings of fixed instants of a digital signal (e.g. the transition instant
from one signal amplitude to another). Jitters especially occur at high
frequencies and may cause data losses.

Code Possible settings IMPORTANT
No. Designation  Lenze/ Selection
{Appl.}
C1122 Sync phase 0.460 Synchronisation phase 191
0.000 {0.001 ms} 6.500

Correction value of phase controller

The CAN sync correction increment (C0363) specifies the increment by means of which the
rule cycle is extended or shortened (e. g. in order to shift the starting time).

As arule, the factory-set smallest value can be maintained. Only in disadvantageous cases
(e. g. if the sync master does not observe its cycle time precisely enough), it may be
necessary to extend the CAN sync correction increment so that the value in C4264 becomes
minimal. Otherwise, an extension has rather disdavantageous effects on the drive

features.
Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0363 Sync correct. 1.0 CAN sync correction increment (4 191
e Change correction value until
C4264 reaches the minimum.
1 0.2 us/ms
2 0.4 us/ms
3 0.6 us/ms
4 0.8 us/ms
5 1.0 us/ms
C4264 CanSync_Dev 0 Deviation of the control program (1 191
synchronisation
Only display
-32767 {1} 32767
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8 Configuration
Configuring MotionBus/system bus (CAN)
Axis synchronisation via CAN bus interface

Monitoring of the synchronisation (time slot)

Sync-window

[

——— Sync-signal

Sync cycle Sync cycle

ECSXA474

Fig.8-12 "Time slot” for the LOW-HIGH edges of the sync signal

i Note!

A jitter (see note [ [I9T] up to £200 us on the LOW-HIGH edges of the synd
signal Is permissible. he amount of the jitter has an Impact on thg
parameterisation of the "time slot”]

(3165 can be used for monitoring the synchronisation.

Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C1123 Sync window 0,010 Synchronisation window 0 192
e If the sync telegram/signal
sent by the master is inside
this "time slot”, C3165 is set
to 1.
0,000 {0.001 ms} 6,500
C3165 SynclnsideWi 0 CAN synchronisation inside the (1 192
n window
Only display
0 {1 bit} 1
CAN sync response
Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0366 Sync Response 1 CAN sync response for CAN bus £ 192
interface X4
0 No response
1 Response

Note!

o

In C0366 the value ”1” must be set permanently.

192 Lenze
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Configuration

Configuring MotionBus/system bus (CAN)
Axis synchronisation via CAN bus interface

Setting sequence:

Observe the following sequence in the commissioning phase:

Device
All devices 1.
2.
Slaves 3.
4.
5.
Master 6.
Slaves
9.
10.
Slaves 11.

EDBCSXM064 EN 7.0

Step

Commission the controller and the CAN bus.

Inhibit the controller.
® Press key <F9> in the GDC.

Connect "CANSync-InsideWindow” with
digital output.

Cl1120=1
C0366 =1 (Lenze setting)

Define the telegram (identifier) sequence:
A .Send new setpoint to all slaves.

B Send sync telegram.

C Receive response of all slaves.

Start communication/send sync telegrams.
Read C0362 of the master.

Set C1121 according to C0362 of the master.

Set C1123.

Enable the controller via the signal
"CANSync-InsideWindow” applied to the
digital output.

Lenze

Description

Wy

Active synchronisation by sync telegram via
CAN bus.

CAN sync reaction:
e Slaves respond to sync telegram.

Retrieve cycle time of the sync telegram from
the master.

Adjust the time distance of the sync
telegrams to be received to the cycle time of
the master.

Set optimum size for the "time slot”.

e If the syncsignal ”jitters” heavily (C2 [I91]]
[ncrease "Time slot”]

Monitoring of the synchronisation:

e If "CANSync-InsideWindow” = TRUE,
enable the controller.
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Configuration
Configuring MotionBus/system bus (CAN)
Axis synchronisation via terminal

Axis synchronisation via terminal

The transmission paths for the sync signal and the process signals are separated.

» The process signals are connected via a freely selectable input channel (e.g. AIF

interface, digital frequency input).

» The sync signal is injected via the digital input X6/DI2.

Application examples:

» Entry of cyclic, synchronised position setpoint information for multi-axis
applications via other bus systems (e.g. INTERBUS).

» Synchronisation of the internal processing cycles to superimposed process controls.

Observe the following sequence in the commissioning phase:

Site Step

All devices 1. Commission the controller and the CAN bus.

2. Inhibit the controller.
® Press key <F9> in the GDC.

Slaves 3. Connect "CANSync-InsideWindow” with
digital output.

4. Apply the sync signal of the master to
terminal X4/CH.

Slaves 5. Cl120=2

Slaves 6. (0366 =1 (Lenze setting)

Master 7. Start communication/send sync signals.
Slaves 8. Read C0362 of the master.

9. Set(C1121 accordingto C0362 of the master.

10. Set(C1123.

11. Enable the controller via the signal
"CANSync-InsideWindow” applied to the
digital output.

Lenze

Description

Wy

Active synchronisation by sync signal via
terminal X4/CH.

CAN sync reaction:
® Slaves respond to sync telegram.

Retrieve cycle time of the sync signal from
the master.

Adjust the time distance of the sync signal to
be received to the cycle time of the master.

Set optimum size for the "time slot”.

e [f the sync signal "jitters” heavily (CQ [I9T]]
[ncrease "Time slot”]

Monitoring of the synchronisation:

e |f "CANSync-InsideWindow” = TRUE,
enable the controller.
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8.2.8 Diagnostic codes

Configuration
Configuring MotionBus/system bus (CAN)
Diagnostic codes

The operation via the MotionBus (CAN) can be observed via the following diagnostic codes:
» (C0359: Bus state

» (C0360: Telegram counter
» (C0361:Bus load

8.2.8.1 Bus status (C0359)
C0359 shows the current operating state of the MotionBus (CAN).

EDBCSXM064 EN 7.0

Value of
C0359

0
1

Operating state

Operational
Pre-Operational

Warning

Bus off

Description

The bus system is fully operational.

Only parameters (codes) can be transferred via the bus system. Data

exchange between controllers is not possible. A change into the state

operational” can be made via a special signal on the MotionBus (CAN).

Changing from "pre-operational” to “operational” can be carried out by the

following actions:

e Master functionality of a higher-level host system

e If adrive is determined as master via C0352, the operating state is
automatically changed for the entire drive system after the set boot-up
time C0356 (subcode 1), when power is switched on.

® Reset node via C0358 (E1[I3])

e With a binary input signal Reset node”, which can be set correspondingly.

® Reset node via connected host system

Faulty telegrams have been received. The controller remains passive (does
not send any data). Possible reasons:

Missing bus termination

Insufficient shielding

Potential differences in the grounding of the control electronics

Bus load is too high

Controller is not connected to MotionBus (CAN)

Too many faulty telegrams. The controller is disconnected from the
MotionBus (CAN). It can be reconnected by:

® TRIPreset

e Reset node (C1[T8Y)

® Renewed mains connection

Lenze 195



8 Configuration
Configuring MotionBus/system bus (CAN)
Diagnostic codes

8.2.8.2 Telegram counter (C0360)

C0360 counts for all parameter channels those telegrams that are valid for the controller.
The counters have a width of 16 bits. If a counter exceeds the value ’65535’, the counting
process restarts with ’0’.

Counted messages:

C0360 Meaning
Subcode 1 All sent telegrams
Subcode 2 All received telegrams
Subcode 3 Sent telegrams of CAN1_OUT
Subcode 4 Telegrams sent from CAN2_OUT
e Always ”0” since channel is not used!
Subcode 5 Telegrams sent from CAN3_OUT
e Always "0” since channel is not used!
Subcode 6 Telegrams sent from parameter data channel 1
Subcode 7 Telegrams sent from parameter data channel 2
Subcode 8 Telegrams received from CAN1_IN
Subcode 9 Telegrams received from CAN2_IN
e Always "0” since channel is not used!
Subcode 10 Telegrams received from CAN3_IN
e Always "0” since channel is not used!
Subcode 11 Telegrams received from parameter data channel 1
Subcode 12 Telegrams received from parameter data channel 2
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Configuration
Configuring MotionBus/system bus (CAN)
Diagnostic codes

8.2.8.3 Bus load (C0361)

It can be detected via C0361 which bus load in percent is needed by the controller or by the
single data channels. Faulty telegrams are not considered.

Bus load of the single subcodes:

Co361 Meaning
Subcode 1 All sent telegrams
Subcode 2 All received telegrams
Subcode 3 Sent telegrams of CAN1_OUT
Subcode 4 Telegrams sent from CAN2_OUT
e Always ”0” since channel is not used!
Subcode 5 Telegrams sent from CAN3_OUT
e Always "0” since channel is not used!
Subcode 6 Telegrams sent from parameter data channel 1
Subcode 7 Telegrams sent from parameter data channel 2
Subcode 8 Received telegrams of CAN1_IN
Subcode 9 Telegrams received from CAN2_IN
e Always "0” since channel is not used!
Subcode 10 Telegrams received from CAN3_IN
e Always "0” since channel is not used!
Subcode 11 Telegrams received from parameter data channel 1
Subcode 12 Telegrams received from parameter data channel 2

The data transfer is limited. The limits are determined by the number of telegrams
transferred per time unit and by the data transfer speed.

The limits can be determined during data exchange in a drive network by adding all drives
involved under code C0361/1.

Example:

Drives/host system Bus load
C0361/1 - controller 1 235%
C0361/1 - controller 2 126 %
Host system 16.0%

52.1 % (total)

Two drives and the master system are interconnected via the MotionBus (CAN).

i Note!

» Max. bus load of all devices involved: 80 %
» If other devices are connected, as for instance decentralised inputs and
outputs, their telegrams must be taken into consideration.

» Bus overload can, for instance, be caused by sync telegrams sent with a too
short time interval.

—Remedy: Change synchronisation cycle of higher-level control and
controller (C1121).
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8.3

Monitoring

Fault message

x071 CCR
x091 EEr
x191 HSF
Voltage supply
1020 OU
1030 LU
0070 U15
0107 HoO7
Communication
x041 APl
x061 CEO
x062 CE1
x063 CE2
x064 CE3
x065 CE4
x066 CE5
x122 CE1l1
x123 CE12
x124 CE13
x125 CE14

Monitoring functions (overview)

Description

System fault

External monitoring (activated via DCTRL)
Internal error

Overvoltage in the DC bus (C0173)
Undervoltage in the DC bus(C0174)
Undervoltage of internal 15 V voltage supply
Internal fault (power section)

Internal fault (signal processor)

Communication error on the automation interface (AIF)

Communication error on the CAN1_IN process data input object
(monitoring time adjustable via C0357/1)

Communication error on the CAN2_IN process data input object
(monitoring time adjustable via C0357/2)

Communication error on the CAN3_IN process data input object
(monitoring time adjustable via C0357/3)

BUS-OFF status of MotionBus (CAN)

(too many faulty telegrams)

Communication error of the Gateway function (C0370, C0371) via
MotionBus (CAN)

Communication error on the CANaux1_IN process data input object (time
monitoring adjustable via C2457/1)

Communication error on the CANaux2_IN process data input object (time
monitoring adjustable via C2457/2)

Communication error on the CANaux3_IN process data input object (time
monitoring adjustable via C2457/3)

BUS-OFF status of system bus (CAN)

(too many faulty telegrams)

x: 0=TRIP,1 = message, 2 = warning, 3 = FAIL-QSP
1) Adjustable in the DDS under Project - Exceptional handling

2) For ECSXA...only

Source
Internal
FWM
Internal

MCTRL
MCTRL
Internal
Internal

Internal
AIF
CAN1_IN

CAN2_IN
CAN3_IN
CAN

CAN
CANaux1_IN
CANaux2_IN
CANaux3_IN

CANaux

The responses (1 [202) to monitoring functions partly can be parameterised via codes.

Possible reactions

® Lenze setting =
v Can be set g
Code TRIP Message Warning Fail-QSP Off ~+
. =)
=)
co581 [} v ' v v oQ
—
[ ] c
>
N
=h
(] o
>
(] wn
[ ]
[ ]
[ ]
col26 v v °
Co591 v v (]
C0592 v v °
C0593 v v °
C0595 v v °
C0603 v v °
C2481 v v (]
C2482 v v (]
C2483 v v (]
C2484 v v °
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Monitoring Possible reactions
® Lenze setting
v' Can be set
Fault message Description Source Code TRIP Message ~ Warning  Fail-QsP
x126 CE15 Communication error of the Gateway function (C0370, C0371) via system  CANaux 2485 v v
bus (CAN)
x260 Err Node "Life Guarding Event”: Node Co384 ° v v2)
Guard The controller configured as CAN slave does not receive a "Node Guarding” Guarding
telegram with the "Node Life Time” from the CAN master.
Temperatures / sensors
0050 OH Heatsink temperature > 90° C MCTRL o
0051 OH1 Interior temperature > 90° C MCTRL o
x053 OH3 Motor temperature > 150° C MCTRL C0583 o v
x054 OH4 Heatsink temperature > C0122 MCTRL C0582 v o
x055 OH5 Interior temperature > C0124 MCTRL C0605 v °
x057 OH7 Motor temperature > C0121 MCTRL cos84 v °
x058 OH8 Motor temperature via inputs T1 and T2 is too high. MCTRL C0585 v o
x086 Sd6 Thermal sensor error on the motor (X7 or X8) MCTRL C0594 v v
x095 FAN1 Fan monitoring (only for built-in units) v
X110 H1o Thermal sensor error on heatsink FWM C0588 °
x111 Hi1l Thermal sensor error in the interior of the device FWM C0588 o
Motor / feedback system
0011 OC1 Short circuit of motor cable MCTRL °
0012 0OC2 Motor cable earth fault MCTRL o
0015 OC5 I x t overload TRIP (axis module, fix 100 %) MCTRL °
0016 OC6 12 x t overload TRIP (motor, C0120) MCTRL °
x017 0OC7 I x t overload warning (axis module, C0123) MCTRL C0604 v °
x018 0OC8 I2 x t overload warning (motor, C0127) MCTRL C0606 v °
x032 LP1 Motor phase failure MCTRL C0599 v v
Note: Can only be used for asynchronous motors. By activation of the
motor phase failure detection, the calculating time provided to the user is
minimised!
x081 Rell Open circuit monitoring of the brake relay output (X25) FWM C0602 v
x082 Sd2 Resolver error at X7 MCTRL C0586 ° v
Note: If monitoring is switched off or in the case of "Warning”, the machine
can reach very high speeds in the case of fault, which may result in the
damage of the motor and the machine that is driven!
x085 Sd5 Master current value encoder error on analog input X6/Al+, Al- (C0034=1) MCTRL C0598 v 4

x: 0=TRIP, 1 =message, 2 = warning, 3 = FAIL-QSP
1) Adjustable in the DDS under Project - Exceptional handling

2) For ECSXA...only

o < < X

ANN
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Monitoring
Fault message Description
x087 Sd7 Absolute value encoder error at X8
x088 Sd8 SinCos encoder error on X8
x089 PL Error with regard to rotor position adjustment
Speed
x190 nErr Speed control error (monitoring window C0576)
x200 Nmax Maximum speed (C0596) has been exceeded.
Float error

0209 float Sys-T  Float error in system task (ID 0)
0210 float Cycl.-T Float error in cyclic task (PLC_PRG ID 1)
0211 float Taskl Floaterrorintask 1 (ID 2)

0218 float Task8 Float errorin task 8 (ID 9)
Time-out / overflow

0105
x108
0201

0208
0219

0220

0230
0231

X240

X241

HO5 Internal fault (memory)

Ho8 Extension board not connected properly or not supported by program.
overrun Time-outin task 1 (ID 2)

Taskl

overrun Time-out in task 8 (ID 9)

Task8

overrun Time-out in cyclic task (PLC_PRG, ID 1)

Cycl.-T

noT-Fkt Not enough technology units available in the PLC.

Credit

No program No PLC program loaded in the PLC.

Unallowed You have called the library function in the PLC program. This function is not
Lib supported.

ovrTrans Overflow of the transmit request memory
Queue
ovr Receive Too many receive telegrams

x: 0=TRIP, 1 =message, 2 = warning, 3 = FAIL-QSP
1) Adjustable in the DDS under Project + Exceptional handling
2) For ECSXA...only

Source
MCTRL
MCTRL
MCTRL

MCTRL
MCTRL

Internal
Internal
Internal

Internal
Internal
Internal

Internal
Internal

Internal
Internal

Free CAN
objects

Free CAN
objects

Possible reactions

® Lenze setting

v’ Can be set
Code

C0580

C0579
C0607

TRIP
[
v
[

o X

Message

Warning

Fail-QSP

off
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0074
0075
0079
0080

Monitoring

Fault message
Parameter setting

PR1
PEr
PRO
PI
PR6

Description

Check sum error in parameter set 1
Program error

Error in the parameter sets

Error during parameter initialisation

® For ECSxS/P/M:Internal fault
e For ECSxA: Too many user codes

Application-specific fault messages

x400
x401

x404
x405
x406

x407

3408

azuIN

x410

Pos HW End

Neg HW
End

Follow Err 1
Follow Err 2

Home Pos
Err

Toggle Bit
Err

External
QSP
VelModeErr

Positive hardware limit switch has bee approached.
Negative hardware limit switch has been approached.

Warning against exceeding the following error limit (C3030).

Following error limit (C3031) has been exceeded.
Home position is unknown.

Toggle bit error
Externally enabled quick stop (QSP) via X6/DI1

(A reset of the fault message is required.)
Speed error in "Velocity Mode” (C5000 = 2)

x: 0=TRIP, 1=message, 2 = warning, 3 = FAIL-QSP
1) Adjustable in the DDS under Project - Exceptional handling
2) For ECSXA...only

{14

Source

Internal
Internal
Internal
Internal
Internal

Possible reactions

® Lenze setting

v’ Can be set
Code

C3175
C3175

C3032
C3033
C3170

C3160

C3038

TRIP

ANERN o 6 06 00O

Q

Message

Warning

Fail-QSP

off
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8 Configuration

Configuring monitoring functions

Reactions
8.4 Configuring monitoring functions
8.4.1 Reactions

Different monitoring functions (C21[I98) protect the drive system from impermissible
operating conditions.

If a monitoring function is activated,
» the corresponding response for device protection is initiated.
» the fault message is entered in position 1 in the history buffer (L2 [228).

In the history buffer (C0168/x), the fault messages are saved with an offset indicating the
type of reaction:

Fault message number Type of reaction
0xxx TRIP

Ixxx Message

2XXX Warning

3XXX FAIL-QSP

Example: C0168/1 = 2061

> x061:

The current fault (subcode 1 of C0168) is a communication error (fault message
"CE0”/No. "x061") between the AIF module and the ECS axis module.

> 2XXX:
The reaction to this is a warning.
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Configuration B
Configuring monitoring functions
Reactions

Effects of responses

Response = Impact Display
Operating unit
RDY IMP Fail
TRIP O u u

TRIP active: = The power outputs U, V, W are switched to high resistance.
= The drive is idling (no control!).

TRIP reset: = The drive runs to its setpoint within the deceleration times set.

Message Danger! O u u
The drive restarts automatically if the message is removed!

Message active: = The power outputs U, V, W are switched to high resistance.
<0.5s = Thedrive is idling (no control!).

>0.5s = Thedrive is idling (due to internal controller inhibit!). If required,
restart program.

Message reset: = The drive runs to its setpoint with the maximum torque.

FAIL-QSP = The drive is braked to standstill within the quick stop time _ _ -
(Co105).

Warning Stop! [ ] O [
The drive can be destroyed as a result of deactivated monitoring
functions!
= The failure merely is displayed, the drive runs on in a controlled
manner.

Ooff Stop! - - -

@ The drive can be destroyed as a result of deactivated monitoring

functions!

= No response to the failure is effected!
O = off H=o0n
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8 Configuration
Configuring monitoring functions
Monitoring times for process data input objects

8.4.2 Monitoring times for process data input objects

Each process data input object can monitor whether a telegram has been received within
a specified time. As soon as a telegram arrives, the corresponding monitoring time
(C0357/C02457) is restarted ("retriggerable monoflop” function).

The following assignments are valid:

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0357 Monitoring time for CAN1..3_IN [J 204
(CAN bus interface X4)
1 CEmonittime 3000 1 {1 ms} 65000 CE1 monitoring time
2 CEmonittime 3000 CE2 monitoring time
3 CEmonittime 3000 CE3 monitoring time
C2457 Monitoring time for £ 204
CANaux1...3_IN (CAN bus
interface X14)
1 CEmonittime 3000 1 {1 ms} 65000 CE11 monitoring time
2 CEmonittime 3000 CE12 monitoring time
3 CEmonittime 3000 CE13 monitoring time

The following responses can be set for communication errors:
» 0 = Fault (TRIP) - controller sets controller inhibit (CINH)

» 2=Warning

» 3= Monitoring is switched off

Codes for setting the response to the monitoring:

CAN bus interface Code Monitoring
€0591 CAN1_IN ("CE1”)
xa €0592 CAN2_IN ("CE2”)
ECSxS/P/M: MotionBus (CAN) C0593 CAN3_IN ("CE3")
ECSXA: system bus (CAN) C0595 Bus Off ("CE4”)
C0603 Gateway function ("CE5”)
C2481 CANaux1_IN ("CE11”)
2482 CANaux2_IN ("CE12")
X14 2483 CANaux3_IN ("CE13")
System bus (CAN) =
C2484 Bus Off ("CE14”)
C2485 Gateway function ("CE15”)

The input signals (CAN1...3_IN/CANaux1...3_IN) can also be used as binary output signals,
e. g. for the assignment of the output terminal.
Bus off

If the controller separates from the MotionBus/system bus (CAN) due to faulty telegrams,
the "BusOffState” signal (CE4/CE14) is set.

”BusOffState” can trip an error (TRIP) or warning. It is also possible to switch off the signal.
The response can be set via C0595/C2484. For this, the terminal output can be assigned,
too.
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Configuration B
Configuring monitoring functions
Motor temperature (OH3, OH7)

Reset node

Changes with regard to baud rates, CAN node addresses, or addresses of process data
objects only are valid after a reset node.

A node can be reset by:

» Switching on the low-voltage supply again
» Reset node via the bus system

» Reset node via C0358/C2458 (L1[I8Y)

8.4.3 Motor temperature (OH3, OH7)
The motor temperature is monitored by means of a continuous thermal sensor (KTY). Wire
the thermal sensor to the resolver cable on X7 (£2 [74) or to the encoder cable on X8 (1 [75).
» Adjustable warning threshold (OH7) via C0121
» Fixed threshold (OH3) = 150 °C
The reaction to exceeding the thresholds can be defined via:
» C0584 (adjustable threshold)
» (0583 (fixed threshold)

Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0121 OH7 limit 120 Adjustable threshold for early L 205
motor temperature warning
45 {1°¢} 150 Motor temperature > C0121 =
fault OH7
C0583 MONIT OH3 0 Configuration of motor [ 205

temperature monitoring via
resolver input X7 or encoder

input X8

TRIP

Warning

Off

C0584 MONIT OH7 2 Configuration of motor [ 205

temperature monitoring via
resolver input X7 or encoder
input X8
Set threshold in C0121

TRIP

Warning

Off
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8 Configuration
Configuring monitoring functions
Heatsink temperature (OH, OH4)

8.4.4 Heatsink temperature (OH, OH4)

The heatsink temperature of the controller can be monitored with a temperature
threshold:

» Adjustable threshold (OH4) via C0122

» Fixed threshold (OH) =90 °C

The reaction to exceeding the adjustable threshold can be defined via C0582.

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0122 OH4 limit 80 Adjustable threshold for early 3 206
heatsink temperature warning
45 {1°C} 90 Heatsink temperature > C0122
= fault OH4
C0582 MONIT OH4 2 Configuration of heatsink 3 206

temperature monitoring
Set threshold in C0122
TRIP

Warning
off
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Configuration B
Configuring monitoring functions
Interior temperature (OH1, OH5)

8.4.5 Interior temperature (OH1, OH5)
The temperature inside the device is permanently monitored with two temperature
thresholds:
» Adjustable threshold (OH5) via C0124
» Fixed threshold (OH1) =90 °C
The reaction to exceeding the adjustable threshold can be defined via C0605.

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0124 OHS5 limit 75 Adjustable threshold for early & 207
warning of temperature inside
the device
10 {1%} 90 C0062 > C0124 = fault OH5
C0605 MONIT OH5 2 Configuration of early warning 3 207

of temperature inside the device
(threshold in C0124)

TRIP
Warning
off

8.4.6 Function monitoring of the thermal sensors (H10, H11)

The function of the thermal sensors of heatsink and the interior of the device. If the
thermal sensors report values beyond the measuring range, the fault H10 (heatsink) or
H11 (interior) is reported. The response to the faults can be defined via C0588.

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0588 MONIT 0 Configuration of monitoring & 207
H10/H11 Thermal sensors (H10, H11) in

the controller
"SensFaultTht/SensFaultTid”
(FWM H10/H11)

TRIP
Warning
off
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8.4.7

Code
No.

Configuration
Configuring monitoring functions
Controller current load (I x t-monitoring: OC5, OC7)

Controller current load (I x t-monitoring: OC5, OC7)

The | x t-monitoring monitors the current load of the axis module. The monitoring is set in
a way that operation

» is permanently enabled with a device output current = Iy.

» is possible for <30 s with a device output current <1.5 x Iy.

The overload protection of the axis module can be set with thresholds:

» adjustable threshold (OC7) via C0123

» fixed threshold (OC5) =100 %

After an overcurrent phase you can calculate with a recovery phase of 120 s. For a more
precise consideration consult the overcurrent characteristic and the value 3 X Taxis module

(2[209).
The response for the excess of the adjustable threshold is defined via C0604.

Possible settings IMPORTANT

Designation Lenze/ Selection

{Appl.}

C0123 OC7 limit 90 Adjustable threshold for I x t [ 208

advance warning (axis module)
0 {1%} 100 C0064 > C0123 = fault OC7

C0604 MONIT OC7 2 Configuration of early warning (3 208

208

I x t threshold (C0123)
TRIP
Warning
Off
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Configuring monitoring functions
Controller current load (I x t-monitoring: OC5, OC7)

Overcurrent characteristic

tTRIF’ [s]
200 —
180
160
- - ECSXS/P/M/A064
Mo —— ECSxS/PIM/A048
20 — — - ECSxS/PIM/A004, -008, -016, -032

100

80

60

40

20

ECSXA025

Fig.8-13 Overcurrent characteristic ECSxM..., see also “Rated data“ LU [2§

The overcurrent characteristic shows the maximum time tgp till the axis module
generates an | x t error. In order to reach this time trg)p again, the time 3 X T,xis module With
the load I/I, = 0 A must be observed.

Device Taxis module [s]  Overcurrent characteristic
ECSxMO004 54.6
ECSxMO008 27.3
ECSxMO016 27.3 | ) | . _tsubprofileix
__ 'subprofile_x subprofile_x T
ECSxM032 27.3 I-t=— ol B = | Eobprofile x—1 | * € ‘axis_module
rated rated
ECSxM048 29.5
ECSxMO064 35.1
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Configuring monitoring functions

Motor current load (12 x t-monitoring: OC6, OC8)

8.4.8 Motor current load (12 x t-monitoring: 0C6, OC8)

The |2 x t-load of the motor is continually calculated by the axis module and is displayed in
C0066. Via C0120 and C0127 you can set two actuation thresholds. If threshold 1 is
exceeded, the response set in C0606 (OC8) is activated. If threshold 2 is exceeded,
OC6-TRIP is activated.

The I2 x t-monitoring is designed in a way that it is activated after 179 s for a motor current
of 1.5 x I, and a set threshold of 100 % (thermal motor time constant C0128 = 5 min).

Code

No. Designation

C0120 OC6 limit

C0127 OCS8 limit

C0128 Tau motor

C0606 MONIT OC8

210

Possible settings

Lenze/ Selection

{Appl.}
105
0 {1 %}
100
0 {1 %}
5.0
1.0 {0.1 min}
2
TRIP
Warning
off

120

120

25.0

IMPORTANT

Threshold for 12 x t disconnection 3 210
(motor)

0 =12 x t monitoring is switched

off

I2xt>C0120 = TRIP 006

Threshold for 12 x t advance [ 210
warning (motor)

I2xt>C0127 = response as set
in C0606

Thermal time constant of the [ 210
motor

For calculating the
I2xt-disconnection

Configuration of 12 x t early £ 210
warning
(threshold in C0120)
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Configuring monitoring functions
DC-bus voltage (OU, LU)

Calculation of the release time:

Im  Current motor current

t= —(co128)-In|1- _y+r I Rated motor current

2
|
(I—":‘) © 100 y  C0120o0rC0127

The release time for different motor currents and thresholds can be taken from the
diagram (C0128 = 5.0 min):
Pt[%]  le=3xL e =2x1, lnot = 1.5 X I, ot = Iy

120

100 / ’/ p— =

/ — e ———— ] e
_—'-— / —————

I‘/J’— ‘/

./

0  t[s]

50

LS

0 100 200 300 400 500 600 700 800 900 1000
ECSXA040
Fig.8-14 12 x t monitoring: Release times with different motor currents
Imot Motor current
Iy Rated motor current
12t 12t load
T Time
8.4.9 DC-bus voltage (OU, LU)

» If the DC-bus voltage exceeds the upper switch-off threshold set in C0173, an OU
message is actuated.

» If the DC-bus voltage falls below the lower switch-off threshold set in C0174, an LU
message is actuated.

°
1| Note!
All drive components in DC-bus connections must have the same thresholds!

Selection Mains voltage Brake unit LU message OU message
(Undervoltage) (Overvoltage)
C0173 Power supply module Setting Resetting Setting Resetting
[V AC] [V DC] [V DC] [VDC] [V DC]
0 230 yes/no 130 275 400 390
1 400 yes/no 285 430 800 790
2 400 ...460 yes/no 328 473 800 790
3 480 no 342 487 800 785
4 480 yes 342 487 800 785
10 230 yes/no co174 C0174+5V 400 390
11 400 (Lenze setting) yes/no Co174 C0174+5V 800 790
12 400 ... 460 yes/no Co174 C0174+5V 800 790
13 480 no co174 C0174+5V 800 785
14 480 yes co174 C0174+5V 800 785
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Configuring monitoring functions
Voltage supply of the control electronics (U15)

8.4.10 Voltage supply of the control electronics (U15)
If the voltage at X6/DI1 or X6/DI3 falls below 17 V, TRIP "U15” is actuated. The fault can
only be resetif U > 19 V.
8.4.11 Motor phases (LP1)
This monitoring function checks whether a motor phase has failed.
®
1| Note!
» This monitoring function can only be used for asynchronous motors.
» When this monitoring function is activated, the calculating time provided to
the user is reduced.
» Theresponse is set via C0597.
» The monitoring limit is set via C0599.
Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0597 MONIT LP1 3 Configuration of motor phase 212
monitoring (LP1)
When this monitoring function is
activated, the calculating time
which is provided to the user is
reduced!
0 TRIP
2 Warning
off
C0599 Limit LP1 5.0 Monitoring limit for motor phase EJ 212
monitoring (LP1) referred to the
current limit.
0,01 {0.01 %} 10.00

212
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Configuring monitoring functions
Resolver supply cable (5d2)

8.4.12 Resolver supply cable (5d2)

This monitoring function monitors the resolver feed cable and the resolver with regard to
open circuit and protects the motor.

Stop!

If monitoring is disconnected, the machine can achieve very high speeds in
case of faults (e. g. system cable is disconnected or not correctly screwed),
which can result in the damage of the motor and of the driven machine! The
same applies if "warning” is set as a response.

» For commissioning C0586, always use the Lenze setting (TRIP).

» Only use the possibility of disconnection via C0586 if the monitoring is
activated without apparent reason (e. g. by very long cables or intense
interference injection of other drives).

If a fault with regard to the survey of the actual speed value is available, it is
not definitely ensured that monitoring is activated with regard to overspeed
(NMAX, (1 [Z18).

This monitoring ...

» is automatically activated if a resolver is selected as an actual speed value encoder
via C0419.

» is automatically activated if another actual speed value encoder is selected.

The response is set via C0586.

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0586 MONIT SD2 0 Configuration of monitoring 213
Resolver "ResolverFault”
(MCTRL Sd2)
TRIP
Warning
off
8.4.13 Motor temperature sensor (Sd6)

This monitoring function checks whether the motor temperature sensor provides values
within the measuring range of -50 ... +250 °C. If the values are beyond this measuring
range, monitoring is activated.

The response is set via C0594.

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0594 MONIT SDé6 3 Configuration of monitoring 213

Motor temperature sensor ”
SensorFault” (MCTRL Sd6)

TRIP
Warning
off
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Configuring monitoring functions
SinCos encoder (5d8)

Configuration of open-circuit L 214

monitoring for sin/cos encoders
Filter time constant (SD8)

If the setting is "10 ms”, a
SD8-TRIP is actuated after 10 ms.

8.4.14 SinCos encoder (Sd8)
This monitoring function identifies via a plausibility check whether the encoder is available
and the sin/cos tracks supply plausible values with regard to each other.
» The following SinCos encoder types are supported:
— Stegmann SCS 60/70 ST 512 single-turn absolute value encoder (512 incr./rev.).
— Stegmann SCM 60/70 ST 512 multi-turn absolute value encoder (512 incr./rev.).
» The fault ”Sd8” can only be reset by mains switching.
» If required, the encoder has to move by several angular degrees for actuating a fault.
» The response is set via C0580.
» The filter time constant (C0559) serves to filter short-time trouble on the sin/cos
track of the encoder without an SD8 trip being released immediately.
°
1| Note!
» For the desired encoder monitoring, and in particular when using
synchronous machines, set fault handling to "TRIP”.
» In order to attain further encoder safety, additionally configure the
following error monitoring (E3 [T40).
Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0580 Monit SD8 3
0 TRIP
3 Off
C0559 SD8 filtert 1
1 {1 ms} 200 Example:
Visible faults Non-visible faults

214

Unplugged plug, all encoder signals open.

Singe wire breakage, one of the following signals is

missing:

- COSA

— RefCOS A

—SINB

— RefSIN B

—GND

-VccC

Double wire breakage with the following signal

pairs:

— COS A and RefCOS A

— SIN B and RefSIN B

—COSAandSINB

— RefCOS A and RefSIN B

— and all four signals (COS A, RefCOS A, SIN B,
RefSIN B) open.

Lenze

Short circuits, in particular between sine and cosine
signals.

Cable/encoder faults with intermediate values
"Semi”-short circuits (> 0 Ohm)
”Semi”-interruptions (< infinite)
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Configuring monitoring functions
Speed beyond the tolerance margin (nErr)

8.4.15 Speed beyond the tolerance margin (nErr)

This monitoring function compares the actual speed value supplied by the tacho generator
to the speed setpoint on the speed controller. If the difference of the two speed values
exceeds the tolerance window set in C0576, the monitoring function is actuated.

The subsequent speed behaviour of the drive controller can be evaluated by means of this
monitoring.

» If the system deviation exceeds a certain value, this may indicate a drive problem. In
this case, the drive somehow is inhibited from following the set speed setpoint.
With regard to a generally functional drive controller, this may be caused by
mechanical blockades on the load side, or by a motor torque that is not sufficient.

Furthermore, a tacho generator in speed-controlled operation can be protected further on
by this monitoring. Thus, the monitoring presents a supplementation to the individual
encoder monitoring systems.

» Faults on the encoder system bring about an incorrect actual speed value. This
normally results in a system deviation on the speed controller that is greater than
that in the normal operating status.

» The tolerance margin is set via C0576.

» Theresponse is set via C0579.

i Note!

» Where required, adjust the setpoint ramps and/or the quick stop
deceleration time by longer times to the application, so that no fault
messages are output.

» Set the tolerance window (C0576) to at least twice the value of the system
deviation occurring during operation. The value can be identified by
respective tests when commissioning is effected.

Code Possible settings IMPORTANT
No. Designation  Lenze/ Selection
{Appl.}
C0576 nErr Window 100 Monitoring window of the speed [EJ 215

control error
referring to Nnpmax .
100 % = lowest monitoring

sensitivity

0 {1 %} 100

C0579 Monit nErr 3 Configuration of speed control ~ EJ 215

error monitoring

0 TRIP

1 Message

2 Warning

3 Off

4 FAIL-QSP
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8 Configuration
Configuring monitoring functions
Maximum speed exceeded (NMAX)

8.4.16 Maximum speed exceeded (NMAX)

The monitoring process is activated when the current speed exceeds the upper speed limit
of the system or the double value of C0011 (npyay)-

Stop!

» With regard to active loads (e. g. hoists), pay attention to the fact that the
drive in this case operates without torque. Specific on-site measures are
required!

» If the actual speed value encoder fails, it is not provided that this monitoring
will be activated.

The upper speed limit of the system (maximum speed) is set via C0596.

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0596 NMAX limit 5500 Monitoring: Maximum speed of [ 216
the machine
0 {2 rpm} 16000
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Diagnostics with Global Drive Control (GDC)

9 Diagnostics

9.1 Diagnostics with Global Drive Control (GDC)

In order to diagnose the current controller operation, click on Diagnostics = Actual info in
the GDC parameter menu. The table which appears then shows the current motor data,
operating times, fault messages, etc.

Parameter menu Code | Test Yalue | Unit l;l
—n Code list “1jc3200] 000 DIS: Actual fault code i Fail —I
_n Load # Stare C3207 000 DIS: Actual Fault reaction 0
_E Diagrostic CO183) 000|DIS: drive diagnostic ok

E Actual info COo42) 0oo D.IS: quickstop QSP: ihactive
En Histary CO043 000 tip resgt na brip/trip rese.t
X . CO1E8| 007 DIS: fail number act i fail
B Display Motion C0163) 001|DIS: failime act ofs
] Shart setup CO170] 001 | DIS: Fail counter act 0
- Motion CO051| 000 DIS: MCTRL_nMAct_a [actual motor speed] 0 rpm
] Teminal 110 CO052| 000 DI5: actual motor volkage o
N3 Contraller settings %0053 000 DIS: actual DC voltage 0
[ » |_I C0054| 000]DIS: actual mator current 0.0/ 4 -
ECSXA546

Fig.9-1 GDC view: Diagnostic of the current operation

The most important operating values are displayed in the parameter menu of the GDC
under Diagnostic = Display-Motion:

Parameter menu Code | Test Yalue Unit
—n Code list =10co003] 000 Parameter save ready
_n Load # Stare C3181 000 Selection monitor data o function
_E Diagrostic C3180) 000 DIS: Monitor data selection 0
n Actual info C3034| 000 DIS: Following eror 0
n Histar C31E2| 000 DIS: Toggle bit emor counter 0
o l}' Mt C3180) 000 DIS: Monitor data selection 0
&) Display Motion £5001| 000/ DIS: Mades of Operation i
B Short setup C7300] 000 L_GOC,_ Vers 0
] Mation
N Teminal 1/0
N3 Contraller settings -
4| v I_I
ECSXA547
Fig.9-2 GDC view: Diagnostic of Display-Motion
The GDC parameter menu shows fault history values under Diagnostics = History:
Parameter menu Code | Test | Yalue | Unit
—n Code list “1ca210] 000 DIS: Actuel last fault code ]
_n Load # Stare C3211] 000 DIS: Last faulk code
_E Diagrostic CO178| 000)DIS: operation timer 0z
n Actual info COM73] 000} DIS: maing on timer
E Hiztory
n Dizplay-tation
— Short zetup
] Mation
N Teminal 1/0
N3 Contraller settings -
4| v I_I
ECSXA548
Fig.9-3 GDC view: Diagnostic history
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Diagnostics with Global Drive Oscilloscope (GDO)

Diagnostics with Global Drive Oscilloscope (GDO)

The Global Drive Oscilloscope (GDO) is included in the scope of supply of the Lenze
parameter setting and operating program ”Global Drive Control (GDC)” and can be used
as an additional diagnostics program.

The GDO serves to e. g. record input and output data and device-internal states during the
controller operation.

[ ]
1| Note!
Detailed information about the functionality and handling of GDO can be
found in the Manual "Global Drive Oscilloscope (GDO), Getting started”.
‘LE Lenze Global Drive Dscilloscope [_ (O] %]
“File Edit Help
—E-E—H— = = = ‘
g Connect device Load offline zet Save set ‘ Print zet ‘ Copy data mnze
Trigger |Cursor| B
Source!
Trigger
IFolce Trigger
Leve
IForce Trigger
o Delay [%] Edae
-2__ —Horizontal B @
o Timebase [1/div]
= |2DDmsec 'l
4__ Position [zec]
5 1 2 5 4 5 8 7 s o [ Record )
Device sample rate [mz]
: 2
|ch |on|iny |arisble [unt | 14Div | Offset Fosttion Devics memor tsage
I v PLC_PRG.nPati intern 10k i T T —
I: v PLC_PRGAWarl  intern 20k il NERNENEN
Doubleclick to inzert
Status ” Curve datapoints: 1001 Device ) ” - Curvedata available - Measurement f
ECSXA480
Fig.9-4 Global Drive Oscilloscope (GDO)
Menu bar
Symbol bar at the top
Data sets

Symbol bar on the left

Graph display field

Vertical operating elements
Status display

Trigger/cursor operating elements
Horizontal operating elements
Operating elements for recording

CHCNCEONONCNCHCORSNC)

Lenze
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Diagnostics with Global Drive Oscilloscope (GDO)
GDO buttons

9.2.1 GDO buttons

Clicking on the corresponding button executes the respective function.
Press the <F1> key to call the HTML online help.

Symbol bar at the top (@, Fig.9-3)

Symbol Function
(button)

ha Connect device
Here a connection can be established to an attached module.
This button has the same function as the menu command File & Connect.

Load offline set

Here saved data sets can be loaded.

Save set

Here recorded curves can be saved.

This button has the same function as the menu command File =& Save.
Print set

Here the recorded curve can be printed in different variants.

mh o &

Copy data
Here data sets can be copied.
This button has the same function as the menu command Edit - Copy.

g

Symbol bar on the left (®, Fig.9-4)

Symbol Function
(button)

g Zoom

Here different zoom functions can be executed.

Aute Automatic scaling

Here all selected curves can be automatically scaled and repositioned and the offset value can be set to
"o,
The following data types are supported in automatic scaling: BYTE; WORD; DWORD; USINT; UINT;
UDINT; SINT; INT; SDINT; Array; Struct

ﬁ Comment

Here information concerning the current data set can be entered. This information is saved together
with the current data set and after loading it is displayed as a short info.

]:j Delete
Here the selected offline data set can be deleted.
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Diagnostics with GDO

Diagnostics with GDO

1. Connect axis module to the PC/laptop.
— Connection to terminal X14 (system bus (CAN)) with a PC system bus adapter.

2. Supply the axis module with a control voltage of 24 V (L1 [55).
Start the GDO on the PC/Laptop.

4. Click on the [ Connect device ] button.
—The dialog "Select Device” opens (Fig.9-5).
— The devices connected to the bus are listed under "Online”.

2 Loneo Globat brive Oscitiascope - =]
] &
%‘ 3 Trigger }c-.rsur]
ute P
# —
T
3 —
e % Select Device CEX =
E = Onine ~ v
1 = gl Lenze OPCETC Server
B Diive: ETC1_Can2-4: Servo Auis Module ECSué
E [ Drive: ETC1_Can?:3-Serva Asis Moduie ECSi X Cancal
o] B| Drive: ETC1_Cant-2:Servo PLE 9200 |
[l Drive: ETCI_Can22:Servo Asis Module ECSxt
E [l Drive: ETCT_Can21:Gerva - Achsmadul ECS3 D hew <l
1 = glg Lenze OPC Spstembus Server
E Drive: 68 Servo Axis Module ECSwa WEx
E [| Drive: 67:Serve s Module ECSHA VE
[l Drive: BB:5ervo Axis Module ECS V6.2
- [l Drive: 65:5ervo - Achsmodul ECSxh
E 4 Difine
< >
=
FE
e e —_— : —_— i
0 1 2 3 4 5 5 7 8 9 10
R L
Ch | On|Inw | Varishle Uit 1/Div | Offset Posttion
Status Device )
ECSXA561
Fig.9-5 GDO view: Dialog "Select Device”
M . ” M ” M
5. Select the corresponding device under "Online” and click on the [ OK ] button.
. ” . . . .1 1
—The dialog "Select Drive PLC Developer Studio project symbol file” opens:
i Select Drive PLC Developer Studio project symbol file
Select Diive
EET
=T > Cancel
A Programme:
=1 Hel
=R @ e
ECSXA562

Fig.9-6

GDO view: Dialog "Select Drive PLC Developer Studio project symbol file”

6. Select symbol file ECSMot_Axxx.SDB (xxx = version number) and click on the [ OK ]

button.

Lenze
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Diagnostics with Global Drive Oscilloscope (GDO)
Diagnostics with GDO

7. Select the variables the values of which are to be recorded during positioning .
— Double-click on the yellow text box ”"Variable” in the group box "Vertical”.
—Select the variables in the dialog box appearing now.

—The values of up to 8 variables can be displayed in the graph box.

Yertical
|k |on | Inv | variable |urit | 1.Div | Offset |Postion |

Doubleclick to insert & variable |

ECSXA563
Fig.9-7 GDO view: Variable selection
8. Click on the [ START ] button to perform a positioning process.
¥E Lenze Global Drive Oscilloscope. D E‘Ewgl
File Edit Help
cDmeEi;Bdevice Load nff‘;ne set Sa\E set Pn?set Cnpata Ienze
[==ttone |
%‘ E Trigger | cursor |
]
. R
14 Doalay[%] -
" Hi rital
o T;::r:as:[ww]
@ Please wait ... ;SE“ = El
72__ |- Trigger detected - Wiiting data in device 0 ﬂﬂ
]
]
< T T T u T u T T u T u T T
[1} 1 2 3 4 5 [} 7 8 El 10
Wertical
|ch | on|inv | variable |unit | 1Div | Oifset | Posttion Recarding
I 1 MCTRL_nMAct & intern 10k a a Device sample rate [ms]
| RS MCTRL_nhAGt_a intern 10k i ol | [
R R - R [
I: v MCTRL:n\A:La intern 10k o o (LLITIILILLL]
Doubleclick to insert & variable START
Status Device (@ - Curvedata available - Measuiement finished
ECSXA564
Fig.9-8 GDO view: Performing a positioning process
System variables
The meaning of the most important variables is shown in the following table:
Variable Data Signal Code Display Description
type type format
Brake.L_BRK1.bSet_b Bool Binary - - Demands on brake logic
Brake.L BRK1.bOut b Bool Binary - - Set brake
CAN1_ wDctrICtrl d Control word (£ [T04)
Wor - - -
CAN1_ wDctrlIStat Status word (£ [I08)
Double " Set position [inc]
CAN1_dninD1 . Posit - - . .
—aminBL_p integer osttion 65536 inc = 1 revolution
Double " Actual position [inc]
CAN1_d tD1 . Posit - - : .
—_dnOutD1_p integer osttion 65536 inc = 1 revolution
. . . . Synchronisation telegram within
CAN1_bSyncinsideWindow_b Bool Binary 3165 bin the set window (L [T92)
CAN1_nSyncDeviation Integer  Analog  C4264 - Deviation offche control program
- synchronisation
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Diagnostics with GDO

Variable

DCTRL_bCInh1_b
DCTRL_bCInh2_b
DCTRL_bTripSet_b
DCTRL_bTripReset_b
DCTRL_bFail b

DCTRL_bimp_b

DCTRL_bTrip_b
DCTRL_bQspin_b
DCTRL_bRdy b

DCTRL_bCwCCw_b

DCTRL_bNACtEq0_b
DCTRL_bCInh_b
DCTRL_bExternalFault_b
MCTRL_bQspOut_b

MCTRL_nHiMLim_a
MCTRL_nLoMLim_a

MCTRL_bNMSwt_b

MCTRL_bnNAdapt_a
MCTRL_blLoad_b
MCTRL_nlSet_a
MCTRL_nNSet_a

MCTRL_nPAdapt_a

MCTRL_dnPosSet_p
MCTRL_nPosLim_a
MCTRL_bPosOn_b
MCTRL_nNStartMLim_a

MCTRL_nMAdd_a

MCTRL_nFldWeak_a
MCTRL_bQspIn_b

MCTRL_nNSetin_a
MCTRL_bMMax_b
MCTRL_nMSetIn_a

MCTRL_bIMax_b

Data
type

Bool

Bool

Bool

Integer

Bool

Integer

Bool

Integer

Double
integer

Integer

Bool

Integer

Bool

Integer
Bool
Integer

Bool

Signal
type

Binary

Binary

Binary

Analog

Binary

Analog

Binary

Analog

Position
Analog

Binary

Analog

Binary

Analog
Binary
Analog

Binary

Lenze

Code

C0878/1
C0878/2
Co878/3
C0878/4

C0907/3

C0906/4
C0906/3

C0907/2

C0907/4
C0906/8
C0906/1

C0906/9

€0908
C0906/5
€0907/1
C0906/6

C0906/2

C0906/7
C0042

C0050

C0056

Display
format

bin

bin

dec [%]

bin

bin

dec [%]

dec [inc]

dec [%]

dec [%]

bin

dec [%]

dec [%]

Description

Controller inhibit

TRIP-SET
TRIP-RESET
TRUE = active error

TRUE = high-resistance power
output stages

TRUE = active fault
TRUE = QSP
TRUE = ready for operation

TRUE = CCW rotation
FALSE = CW rotation

TRUE = motor speed < C0019
TRUE = controller inhibit
TRUE = external error

TRUE = drive executes QSP

Upper torque limitation (in % of
C0057)

Lower torque limitation (in % of
C0057)

TRUE = torque control
FALSE = speed control

Adaptive Vp of the speed controller

TRUE = integral action component
of the speed controller is accepted
by MCTRL_nlSet_a.

Integral action component of the
speed controller

Speed setpoint

Influence of C0254 on Vp (in %)
® The amount is processed
(without sign).

Setpoint phase differs from actual
phase for phase controller

Influence of the phase controller
® In % of nyay (CO011)

TRUE = Activation of phase
controller

Lower speed limit for speed
limitation

Additional torque setpoint or
torque setpoint

Motor control

TRUE = drive executes QSP

Speed setpoint
® In % of nyay (CO011)

TRUE = speed controller operates
within the limits.

Torque setpoint
® In % of M5y (CO057)

TRUE =drive operates at the current
limit C0022.
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Variable

MCTRL nlAct_a
MCTRL_nDCVolt_a
MCTRL_nMAct_a
MCTRL_bUndervoltage b
MCTRL_bOvervoltage_b
MCTRL_bShortCircuit_b
MCTRL_bEarthFault_b
MCTRL_bIxtOverload_b

MCTRL_nPos_a
MCTRL_nNAct_v

MCTRL_nNAct_a
MCTRL_dnPos_p

MCTRL_bNmaxFault_b

MCTRL_nNmaxC11
MCTRL_bActTPReceived_b

MCTRL_bActincLastScan_b

MCTRL_bResolverFault_b
MCTRL_bEncoderFault_b
MCTRL_bSensorFault_b

MCTRL_bMotorTempGreaterS
etValue_b

MCTRL_bMotorTempGreaterC
0121 b

MCTRL_bPtcOverTemp_b

MCTRL_bKuehlGreaterSetValu
eb

MCTRL_bKuehlGreaterC0122_
b

EDBCSXM064 EN 7.0

Diagnostics )

Diagnostics with Global Drive Oscilloscope (GDO)
Diagnostics with GDO

Data
type

Integer

Bool

Integer
Integer
Integer

Double
integer

Bool

Integer
Bool

Double
integer

Bool

Signal
type

Analog

Binary

Analog
Velocity

Analog
Position

Binary
Binary

Position

Binary

Lenze

Code

Display
format

Description

Actual motor current
100% = 1000V

In % of Mmax (C0057)
Monit: Undervoltage
Monit: Overvoltage
Monit: Short circuit
Monit: Earth fault
Monit: | x t overload

Actual phase value as analog signal
® 90°=100%

Actual speed value [rpm]
Actual speed value

® In % of nyax (CO011)

Rotor position of the motor
Monit: Max. system speed
exceeded.

Display of max. speed (C0011)
Reception of touch probe (TP).

Ainc between TP and start of the
task

Monit:
Monit:

Monit: Absolute value encoder
fault

Monit

Resolver fault
Encoder fault

: Motor temperature > 150 °C

Monit: Motor temperature > C0121

Monit
(PTC)

Monit

: Motor overtemperature
: Cooling temperature > 90 °C

Monit: Cooling
temperature > C0122
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Diagnostics
Diagnostics with the XT EMZ9371BC keypad

Diagnostics with the XT EMZ9371BC keypad

The two submenus ”Actual info” and "History” in the ”"Diagnostics” menu contain all codes

for the

» drive monitoring

» fault/error diagnostics

Status messages are additionally displayed in the operating level. If several status

messages are active, the message with the highest priority is displayed:

Priority
1

Display
GLOBAL DRIVE INIT

XXX - TRIP
XXX - MESSAGE
Special device states:

Source for controller inhibit (the value of C0004 is displayed at the same time):

STP1
STP3
STP4
STP5

STP6

Meaning

Initialisation or communication error between
keypad and controller

Active TRIP (contents of C0168/1)
Active message (contents of C0168/1)

Switch-on inhibit

9300 Servo: Terminal X5/28
ECSxS/P/M/A: Terminal X6/SI1
Operating module or LECOM A/B/LI
INTERBUS or PROFIBUS-DP

9300 Servo, ECSxA:  System bus (CAN)
ECSXS/P/M: MotionBus (CAN)
C0040

Source for quick stop (QSP):

QSP-term-Ext
QSP-C0135
QSP-AIF
QSP-CAN

XXX - WARNING
XXXX

Input MCTRL-QSP at function block MCTRL is at HIGH level.

Operating module or LECOM A/B/LI
INTERBUS or PROFIBUS-DP

9300 Servo, ECSxA:  System bus (CAN)
ECSxS/P/M: MotionBus (CAN)
Active warning (contents of C0168/1)
Value under C0004

Lenze
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Troubleshooting and fault elimination 10

Fault analysis
Fault analysis via the LED display

10 Troubleshooting and fault elimination

A failure can be quickly detected by means of display elements or status information via
the MotionBus (CAN)

Display elements and status messages provide a rough classification of the trouble.
In the chapter "[0.3 Fault messages”, (E2[230) you can find notes on causes and fault

elimination.
10.1 Fault analysis
10.1.1 Fault analysis via the LED display
LED Operating state Check
Red Green
Off On Controller enabled, no fault
Off Blinking Controller inhibit (CINH) active, switch-on inhibit Co0183
Blinking Off Trouble/fault (TRIP) is active co168/1
Blinking On Warning/FAIL-QSP is active C0168/1
10.1.2 Fault analysis with keypad XT EMZ9371BC

The status messages in the display indicate the controller status.

Display
RDY
IMP
Imax
Mmax
FAIL

EDBCSXM064 EN 7.0

Controller status Check
Controller ready for operation, controller can be inhibited. C0183,C0168/1
Pulses at the power stage inhibited. C0183,C0168/1

Maximum current reached.
Maximum torque reached.

Fault through TRIP, message, fail QSP or warning. C0183,C0168/1

Lenze 225



10 Troubleshooting and fault elimination
Fault analysis
Fault analysis with the history buffer

10.1.3 Fault analysis with the history buffer

The history buffer enables you to trace faults. The corresponding fault messages are stored
in 8 memory locations in the sequence of their occurrence.

The memory locations can be retrieved via the codes.

Structure of the history buffer
» The fields under "fault history” show the memory locations 2 ... 7.

» The fields under "current faults” indicate memory location 1. It gives information on
the active fault.
» If the faultis no longer active or has been reset,

—all information in the fault memory will by automatically shifted upwards by one
subcode.

—memory location 1 will be deleted (no active fault). The information on the
formerly active fault are now in subcode 2.

—the contents of subcode 8 will be eliminated from the history buffer and cannot be
read any longer.
» The history buffer contains three information units for every fault occurred:
— Fault number and response
— Time of the last occurrence
— Frequency of the immediately following occurrence

i Note!

» If several faults with different responses occur at the same time, only the
fault the response of which has the highest priority is entered in the fault
memory.

—TRIP (highest) — message — FAIL-QSP — warning (lowest)

» If several faults with the same response occur at the same time, (e.g. two
fault messages) only the fault that occurred first is entered in the fault
memory.

» If a fault occurs several times in quick succession, only the time of the last
occurrence is entered in the fault memory.

Assignment of information to the codes

Code and retrievable information contains information
0168 0169 0170 Subcode °" "

1 active fault
last fault
second-to-last fault
third-to-last fault
fourth-to-last fault
fifth-to-last fault
six-to-last fault

Frequency of the
immediately following
occurrence

Number and response Time of the last
of the fault message occurrence

O N o O AW N

seventh-to-last fault
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Troubleshooting and fault elimination
Fault analysis
Fault analysis with the history buffer

Delete entries in the history buffer
The entries in the history buffer can be deleted via C0167.

» This function only works when no trouble is active.

Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0167 Reset failmem 0 Delete history buffer (C0168)
0 No reaction
1 Delete history buffer

EDBCSXM064 EN 7.0 mnze
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10 Troubleshooting and fault elimination
Fault analysis
Fault analysis via LECOM status words (C0150/C0155)
10.1.4 Fault analysis via LECOM status words (C0150/C0155)
The LECOM status words (C0150/C0155) are coded as follows:
Code Possible settings IMPORTANT
No. Designation Lenze/ Selection
{Appl.}
C0150 Status word 0 Status word for networking via
automation interface (AIF)
Only display
0 {1} 65535 Controller evaluates information
as 16 bits (binary coded)
Bit 0 Not assigned
Bit 1 Pulse inhibit (IMP) is active
Bit 2 Not assigned
Bit 3 Not assigned
Bit 4 Not assigned
Bit 5 Not assigned
Bit 6 n=0
Bit 7 Controller inhibit (CINH) is active
Bit 8 Controller status
Bit 9 Controller status
Bit10  Controller status
Bit11  Controller status
Bit12  Warningis active
Bit13  Message is active
Bit14  Not assigned
Bit15  Not assigned
C0155 Status word 2 0 Status word 2 (extended status
word)
Only display
0 {1} 65535 Controller evaluates information
as 16 bits (binary coded)
Bit 0 Fail
Bit1 Mmax
Bit 2 Imax
Bit 3 Pulse inhibit is active (IMP)
Bit 4 Ready for operation (RDY)
Bit 5 Controller inhibited (CINH)
Bit 6 TRIP is active
Bit 7 Init
Bit 8 Direction of rotation of the motor
(cw/ccw)
Bit 9 Not assigned
Bit10  Not assigned
Bit11  Notassigned
Bit12  Not assigned
Bit13  Not assigned
Bit14  Not assigned
Bit15  Not assigned
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10.2

Troubleshooting and fault elimination 10
Malfunction of the drive

Malfunction of the drive

Maloperation / fault
Feedback system

® Motor rotates CCW when viewed
to the motor shaft.

e (0060 counts down after
controller enable.

Asynchronous motor

® Motor rotates with I,ax and half
slip frequency.

® Motor does not react to setpoint
change.

Synchronous motor

® Motor does not follow the
setpoint change.

® |nax follows the setpoint
selection in idle state.

® Motor rotates CCW when viewed
to the motor shaft.

® The synchronous motor
accelerates with a speed setpoint
=0 to the rated speed.

e The torque of the synchronous
motor is too low.

® Motor blocks in certain positions.

EDBCSXM064 EN 7.0

Cause

Feedback system is not connected in
correct phase relation.

Motor is not connected in correct
phase relation.

Motor is not connected in correct
phase relation.

The rotor angle (offset of electrical
and mechanical rotor angle) is not
correct.

The number of pole pairs of the
resolver or motor is not set
correctly.

Lenze

Remedy

Connect feedback system in correct
phase relation.

Connect motor in correct phase
relation at the terminals U, V, W

Connect motor in correct phase
relation at the terminals U, V, W

Carry out rotor position adjustment
(C0095 = 1) or set rotor
displacement angle manually.
Operate motor without load for this
purpose!

Number of pole pairs (CO080) must
be set correctly.

229



=

10.3

10.3.1

Troubleshooting and fault elimination
Fault messages
Causes and remedies

Fault messages

Causes and remedies

@ Tip!
When the fault messages are retrieved via the MotionBus/system bus (CAN),

the fault messages are displayed as numbers (see column "Fault message —
No.” in the following table).

Fault message Description Cause Remedy
No. Display
No fault - -
0011 OC1 Short circuit of motor cable Short circuit e Search for cause of short
circuit.
e Check motor cable.
Excessive capacitive charging Use motor cable which is shorter
current in the motor cable. or of lower capacitance.
0012 OC2 Motor cable earth fault One of the motor phases has ® Search for cause of short
earth contact. circuit.
e Check motor cable.
0015 OC5 I x t overload TRIP (axis Current overload of the axis Check drive dimensioning.
module, fix 100 %) module, e.g. by:
e frequent and too long
acceleration processes
e continuous overload with
Imotor > 1.05 X Inx
0016 OCe 12 x t overload TRIP (motor, C0120) Current overload of the motor, e Check drive dimensioning.
e.g. due to: ® Check setting of C0120.
e frequent or too long
acceleration processes
e impermissible continuous
current
x017 OC7 I x t overload warning (axis Current overload of the axis e Check drive dimensioning.
module, C0123) module > C0123 (e.g. due to ® Check setting of C0123.
frequent or too long acceleration
phases)
x018 0OC8 12 x t overload warning Current overload of the motor e Check drive dimensioning.
(motor, C0127) > C0127 (e.g. due to frequent or ® Check setting of C0127.
too long acceleration phases)
1020 OU Overvoltage in DC bus Braking energy is too high. e Use braking unit or
(DC-bus voltage is higher than set regenerative module.
in C0173.) e Check dimensioning of the
brake resistance.
1030 LU Undervoltage in DC bus DC-bus voltage is lower than e Check mains voltage.
specified under C0174. e Check power supply module.
x032 LP1 Motor phase failure A current-carrying motor phase e Check motor.
has failed. e Check motor cable.
e Switch off monitoring
(C0597 = 3).
The current limit value is settoo @ Set higher current limit value
low. via C0599.
x041 AP1 Internal fault Contact Lenze.

x: 0 =TRIP, 1 = Message, 2 = Warning, 3 = FAIL-QSP
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Fault message

No.
0050

0051

x053

x054

x055

x057

x058

Display
OH

OH1

OH3

OH4

OH5

OH7

OH8

Troubleshooting and fault elimination

Description

Heatsink temperature > +90 °C

Interior temperature > +90 °C

Motor temperature
> +150 °C threshold

(temperature detection via
resolver or incremental value
encoder)

Heatsink temperature > C0122

Interior temperature > C0124

Motor temperature > C0121
(temperature detection via
resolver or incremental value
encoder)

Motor temperature via inputs T1
and T2 is too high.

x: 0 =TRIP, 1 = Message, 2 = Warning, 3 = FAIL-QSP

EDBCSXM064 EN 7.0
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Fault messages

Causes and remedies

Cause

Ambient temperature
Ty >+40°Cor > +50°C

Heatsink is very dirty.
Wrong mounting position

Ambient temperature
Ty >+40°Cor > +50°C

Wrong mounting position

Motor is thermally overloaded

due to:

e Impermissible continuous
current

e Frequent ortoo long
acceleration processes

No PTC/temperature contact
connected.

Ambient temperature T, > +40 °C
or>+50°C

Heatsink is very dirty.
Wrong mounting position

The value specified under C0122
is set too low.

The value under C0124 is set too
low.

Motor is thermally overloaded

due to:

e Impermissible continuous
current

e Frequent ortoo long
acceleration processes

No PTC/temperature contact

connected.

The value specified under C0121

is set too low.

Motor is thermally overloaded

due to:

e Impermissible continuous
current

e Frequent ortoo long
acceleration processes

Terminals T1 and T2 are not

connected

Lenze

Remedy

o Allow module to cool and
ensure better ventilation.

e Check ambient temperature in
the control cabinet.

Clean heatsink.

Change mounting position.

o Allow module to cool and
ensure better ventilation.

e Check ambient temperature in
the control cabinet.

Change mounting position.

e Check drive dimensioning.
e Switch off monitoring
(Co583 = 3).

Correct wiring.

o Allow module to cool and
ensure better ventilation.

e Check ambient temperature in
the control cabinet.

e Switch off monitoring
(Co582 =3).

Clean heatsink

Change mounting position.

Enter a higher value under C0122.

o Allow module to cool and
ensure better ventilation.

e Check ambient temperature in
the control cabinet.

e Switch off monitoring
(C0605 = 3).

Enter a higher value under C0124.

e Check drive dimensioning.
e Switch off monitoring
(Co584 = 3).

Correct wiring.
Enter a higher value in C0121.

e Check drive dimensioning.
e Switch off monitoring
(Co585 = 3).

Connect PTC/temperature
contact.
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Troubleshooting and fault elimination
Fault messages
Causes and remedies

Fault message

No.
x061

x062

x063

x064

X065

x066

0070

x071

0072

Display

CEO

CE1

CE2

CE3

CE4

CE5

u1s

CCR

PR1

Description

Automation interface (AIF)
communication error

Communication error at the
process data input object
CAN1_IN

Communication error at the
process data input object
CAN2_IN

Communication error at the
process data input object
CAN3_IN

BUS-OFF state of system
bus (CAN), interface X4

System bus (CAN) time-out
(communication error of gateway
function), interface X4

Undervoltage of internal 15 V
voltage supply

System fault

Check sum error in parameter set
1

ATTENTION: Lenze setting is
loaded automatically!

x: 0 =TRIP, 1 = Message, 2 = Warning, 3 = FAIL-QSP

232

Cause

Faulty transfer of control
commands via AlF.

CAN1_IN object receives faulty
data or communication is
interrupted.

CAN2_IN object receives faulty
data or communication is
interrupted.

CAN3_IN object receives faulty
data or communication is
interrupted.

The module has received too
many incorrect telegrams via the
system bus (CAN) and has
disconnected from the bus

For remote parameterisation

(C0370, C0371) via system bus

(CAN):

e Slave does not respond.

o Communication monitoring
time has been exceeded.

Strong interference on the control
cables

Ground or earth loops in wiring

e Fault when loading a
parameter set.

e |Interruption during the
transmission of the parameter
set via keypad.

The saved parameters do not
match the software version
loaded

Lenze

Remedy

e Plug on the communication
module/keypad XT firmly,
screw down, if necessary.

e Switch off monitoring
(co126=3).

e Check wiring at X4.

e Check transmitter.

® Increase monitoring time
under C0357/1, if necessary.

e Switch off monitoring
(Co591 = 3).

e Check wiring at X4.

e Check transmitter.

® Increase monitoring time
under C0357/2, if necessary.

e Switch off monitoring
(C0592 = 3).

e Check wiring at X4.

e Check transmitter.

® Increase monitoring time
under C0357/3, if necessary.

e Switch off monitoring
(C0593 = 3).

® Check wiring at X4: bus
termination available?

e Check screen contact of the
cables.

e Check PE connection.

® Check bus load, reduce baud
rate, if necessary (Observe
cable length!)

e Switch off monitoring
(C0595 = 3).

e Check wiring at X4.

e Check CAN bus configuration.

e Switch off monitoring
(C0603 = 3).

Check voltage supply.
Control cables must be shielded.

e Check wiring.
® Check PE connection.

After fault correction: completely

deenergise the device (switch off

24V supply, discharge DC bus)!

® Set the desired parameters and
store with C0003 = 1.

® For PLC devices check the use
of pointers.

In order to be able to reset the
fault, first save the parameter set
with C0003 =1.
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Fault message

No.
0074

0075

0079

0080

0081

x082

x085

x086

Display
PEr

PRO

Pl

PR6

Rell

Sd2

Sd5

Sdé

Troubleshooting and fault elimination
Fault messages

Description

Program error

Parameter set error
ATTENTION: Lenze setting is
loaded automatically!

Fault during parameter
initialisation

With ECSxS/P/M: internal error
With ECSxA: too many user codes
Error on brake relay output (X25)

Resolver error on X7

Master current value encoder
error on analog input X6/Al+, Al-
(Co034=1)

Motor temperature sensor error
(X7 or X8)

x: 0 =TRIP, 1 = Message, 2 = Warning, 3 = FAIL-QSP
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Causes and remedies

Cause

Error in the program flow

e Fault when loading a
parameter set.

e |Interruption during the
transmission of the parameter
set via keypad.

The saved parameters do not
match the software version
loaded

® An error has been detected
during parameter set transfer
between two controllers.

® Parameter set does not match
the controller, e.g. when data
were transmitted from a
controller with more
performance to a controller
with less performance.

Cable breakage
Short circuit
e No supply voltage

Resolver cable is interrupted.

Excitation amplitude is too low.

Master current value on
X6/Al+, Al- < 2mA

Encoder for detecting the motor
temperature at X7 or X8 indicates
undefined values.

Lenze

Remedy

e Check use of pointers.

e Send module with PLC
program and parameter set to
Lenze (on floppy
disk/CD-ROM).

e Set the desired parameters and
store with C0003 = 1.

e Additionally switch off the
supply voltage.

® For PLC devices check the use
of pointers.

In order to be able to reset the
fault, first save the parameter set
with C0003 =1.

After fault correction: completely
deenergise the device (switch off
24V supply, discharge DC bus)!

e Correct parameter set.

® Check code initialisation
values.

After fault correction: completely

deenergise the device (switch off

24V supply, discharge DC bus)!

Contact Lenze.
Reduce number of user codes.

Check fuse.

Check supply.

Check cables.

Check motor holding brake

Check cable for wire breakage.
Check resolver.

Switch off monitoring

(Co586 = 3).

Increase excitation amplitude of
resolver (C0416).

® Check cable for wire breakage.

® Check master current value
encoder.

e Switch off monitoring
(C0598 = 3).

® Check cable for firm
connection.

e Switch off the monitoring
(C0594 = 3).
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Troubleshooting and fault elimination
Fault messages
Causes and remedies

Fault message

No.
x087

x088

x089

x091

x095

0105
0107

Display
sd7

SD8

PL

EEr

FAN1

HO5
HO7

Description

Initialisation error of absolute
value encoder at X8

Communication error of absolute

value encoder at X8 during rotor
position adjustment

SinCos encoder at X8 sends
inconsistent data.

SinCos encoder at X8 does not
send any data.

Error during rotor position
adjustment

External monitoring has been
actuated via DCTRL.

Fan monitoring
(for built-in units)

Internal fault (memory)
Internal fault (power stage)

x: 0 =TRIP, 1 = Message, 2 = Warning, 3 = FAIL-QSP

234

Cause

o Defect of the encoder
electronics

® Absolute value encoder at X8
does not send any data.

Tip: The encoder may not rotate
during mains switching.

A rotor position adjustment via

C0095 =1 could not be completed

successfully.

The tracks in the SinCos encoder
are damaged.

Interference level on the encoder
cable is too high.

Open circuit.
Incorrect encoder connected.

SinCos encoder defective.
Supply voltage set incorrectly.

e 5d7 fault during rotor position
adjustment with absolute
value encoder after mains
switching

e Cancellation of rotor position
adjustment (e.g. by C0095 =0
or switching off)

A digital signal assigned to the
TRIP-SET function has been
activated.

Heatsink fan is locked, dirty or
defect.

During initialisation of the
controller, an incorrect power
stage was detected.

Lenze

Remedy

Check cable at X8 with regard
to tight fit and open circuit.
Check absolute value encoder
with regard to correct function.
Set voltage supply to 8.1 V via
co421.

No Stegmann encoder
connected.

Replace defective encoder.

Repeat rotor position adjustment.

Note: After an Sd7 fault it is
absolutely required to carry out a
further rotor position adjustment.
Otherwise the drive may carry out

uncontrolled movements after
controller enable. The drive may
not be commissioned without

having carried out a rotor position
adjustment successfully!

After fault correction: completely
deenergise the device (switch off

24V supply, discharge DC bus)!
Replace SinCos encoder.

® Check correct shield
connection of encoder cable.

o Where required, decelerate the
actuation of the fault message
via the filter time constant.
Setting:
— for ECSxS/P/M/A in C0559.
— for 9300 servo cam in C0575.

Check cable with regard to open

circuit.

Connect SinCos encoder of the

company Stegmann.

Replace SinCos encoder.
Set voltage supply in C0421.

After fault correction: completely

deenergise the device (switch off

24V supply, discharge DC bus)!

1. Activate rotor position
adjustment with C0095 = 1.

2. Carry out TRIP reset.

3. Repeat rotor position
adjustment.

o Check external encoder.
e Switch off the monitoring
(Co581 = 3).

Clean or exchange heatsink fan.

Contact Lenze.
Contact Lenze.
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Fault message

No.
x108

X110

x111

x122

x123

x124

x125

x126

x190

x191
x200

Display
HO8

H10

H11

CE11

CE12

cel3

CE14

CE15

nErr

HSF
Nmax

Troubleshooting and fault elimination
Fault messages
Causes and remedies

=

Description

"Extension board” error

Heatsink temperature sensor
error

Temperature sensor error:
Temperature inside the controller

Communication error at the
process data input object
CANaux1_IN

Communication error at the
process data input object
CANaux2_IN

Communication error at the
process data input object
CANaux3_IN

BUS-OFF state of system
bus (CAN), interface X14

System bus (CAN) time-out
(communication error of gateway
function), interface X14

Speed control error
(speed out of tolerance margin
(Co576))

Internal error

Maximum speed (C0596) has
been exceeded.

x: 0 =TRIP, 1 = Message, 2 = Warning, 3 = FAIL-QSP
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Cause

"Extension board” not connected
correctly.

“Extension board” is not
supported by PLC program.

Sensor for detecting the heatsink
temperature indicates undefined
values.

Sensor for detecting the internal
temperature indicates undefined
values.

CANaux1_IN object receives
faulty data or communication is
interrupted.

CANaux2_IN object receives
faulty data or communication is
interrupted.

CANaux3_IN object receives
faulty data or communication is
interrupted.

The module has received too
many incorrect telegrams via the
system bus (CAN) and has
disconnected from the bus

For remote parameterisation

(C0370, C0371) via system bus

(CAN):

e Slave does not respond.

o Communication monitoring
time has been exceeded.

e Active load (e.g. for hoists) is
too high.

® Mechanical blockades on the
load side

e Active load (e.g. for hoists) is
too high

e Drive is not speed-controlled,
torque is excessively limited.

Lenze

Remedy

e Connect "extension board”
correctly.

e Check connector.

e Adapt PLC program to
“extension board”.

e Use "extension board” which is
supported by PLC program.

o Contact Lenze.

e Switch off the monitoring
(Co588 = 3).

o Contact Lenze.

e Switch off the monitoring
(Co588 = 3).

e Check wiring at X14.

® Check transmitter.

® Increase monitoring time
under C2457/1, if necessary.

e Switch off monitoring
(C2481=3).

e Check wiring at X14.

e Check transmitter.

® Increase monitoring time
under C2457/2, if necessary.

e Switch off monitoring
(C2482 =3).

e Check wiring on X14.

® Check transmitter.

® Increase monitoring time
under C2457/3, if necessary.

e Switch off monitoring
(C2483=3).

® Check wiring at X14: bus
termination available?

® Check screen contact of the
cables.

® Check PE connection.

® Check bus load, reduce baud
rate, if necessary (Observe
cable length!)

e Switch off monitoring
(C2484 =3).

e Check wiring at X14.

e Check CAN bus configuration.

e Switch off monitoring
(C2485 = 3).

Check drive dimensioning.

Contact Lenze.

e Check drive dimensioning.

® Possibly increase torque limit.

e Switch off monitoring
(C0607 = 3).
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Troubleshooting and fault elimination
Fault messages
Causes and remedies

Fault message

No.
0201

0208

0209
0210

0211
0218
0219

0220

0230

0231

X240

x241

X260

x400

Display
overrun
Taskl

overrun
Task8

float

Sys-T

float
Cycl.-T
float Task1

float Task8

overrun
Cyc.-T

noT-Fkt
Credit

No
Program

Unallowed
Lib

ovrTrans
Queue

ovr Receive

Err Node
Guard

Pos HW End

Description

Time-out in task 1 (ID 2)

Time-out in task 8 (ID 9)

Float error in system task (ID 0)

Float error in cyclic task (PLC_PRG

ID 1)
Float errorin task 1 (ID 2)

Float errorin task 8 (ID 9)

Time-out in cyclic task (PLC_PRG
ID1)

Not enough technology units
available.

Missing PLC program

PLC program calls invalid library
function.

"Free CAN objects” error

"Life guarding event”

Positive hardware limit switch has

been approached.

x: 0 =TRIP, 1 = Message, 2 = Warning, 3 = FAIL-QSP

236

Cause

Task processing takes longer than

the monitoring time set.

Error in real calculation
(e. g. division by 0)

Task processing takes longer than

the monitoring time set.

A program with technology
functions has been tried to be
loaded to a controller not
providing the corresponding
units.

No PLC program loaded.

In the PLC program a library

function has been called which is

not supported by the controller
(e.g. because the corresponding
hardware is missing).

Overflow of the transmit request

memory

Too many receive telegrams

The controller configured as CAN

slave does not receive a "Node
Guarding” telegram with the
"Node Life Time” from the CAN
master.

o Hardware limit switch has

been overtravelled or has not

been set.
e Cableis interrupted.
e ECSxS/P/A:

Terminal polarity X6/DI3, DI4

(C0114/3,C0114/4) is set
incorrectly.

Lenze

Remedy

Adjust the length of the task
runtime.

Adjust monitoring time.
Determine the cause of
time-out by checking the task
runtime at the task monitor.
Swap out time-critical program
parts in a slower task.

Check calculations (program
code).

Adjust the length of the task
runtime.

Adjust monitoring time.
Determine the cause of
time-out by checking the task
runtime at the task monitor.
Swap out time-critical program
parts in a slower task.

Use technology variant of the
controller.
Contact Lenze, if necessary.

Load PLC program.

Remove library function or
ensure that the corresponding
hardware is available.

Contact Lenze, if necessary.

Reduce the number of
transmit requests.
Prolong the cycle time.

Reduce the number of telegrams
on the system bus (CAN).

Check wiring on X4/X14.
Check CAN configuration.
Ensure that "Node Guarding”
has been activated in the CAN
master.

Adjust "Node Life Time”
(C0383) to the setting in the
CAN master.

Check traversing range.

Check position/function of the
limit switches.

Check cable for wire breakage.
ECSxS/P/A:

Correct setting C0114/3 and
Co114/4.
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Fault message

No. Display

x401 Neg HW
End

x404 Follow Err1

x405  Follow Err 2

x406 Home Pos
Err

x407 Toggle Bit
Err

3408 External
ospP

x410 VelModeErr

Troubleshooting and fault elimination

Description

Negative hardware limit switch
has been approached.

Warning against exceeding the
following error limit (C3030).

Following error limit (C3031) has
been exceeded.

Home position is unknown.

Toggle bit error

Externally enabled quick stop
(FAIL-QSP)

Speed error in "Velocity Mode”
(C5000 = 2)

x: 0 =TRIP, 1 = Message, 2 = Warning, 3 = FAIL-QSP

10.3.2

Reaction
TRIP/ FAIL-QSP

Message

Warning

EDBCSXM064 EN 7.0

Cause

e Hardware limit switch has
been overtravelled or has not
been set.

e Cableisinterrupted.

® ECSxS/P/A:

Terminal polarity X6/DI3, DI4
(C0114/3,C0114/4) is set
incorrectly.

e Following error input of the
motor control (MCTRL) exceeds
the limit value set
(C3030/C3031).

e Difference between setpoint
and actual value is too big.

e No homing executed.
e Errorin the feedback system

e Telegrams with the same

toggle bit value have arrived.
o Communication is interrupted.
e Bus load is too high.

Digital input X6/DI1 has been set.

The actual speed value cannot
follow the speed setpoint:
Difference > 25.00 % (Lenze
setting C3037).

Reset fault messages (TRIP-RESET)

Measures to reset the fault message

° Note!
1

The TRIP/FAIL-QSP can be reset by:
e Press keypad XT EMZ9371 BC = @&B. Then, press to re-enable the axis module.

Set C0043 =1.

.
® MotionBus (CAN) control word: set C3153/12 (Bit 11) = 1.
e Set control word C4040/Bit 11 =1.

(Dependent on the control interface selected in C4010.)
After the TRIP/FAIL-QSP has been reset, the drive remains at standstill.

Danger!

A

restarts automatically.

After eliminating the fault, the fault message is reset automatically.

Lenze

=

Fault messages
Reset fault messages (TRIP-RESET)

Remedy

Check traversing range.

Check position/function of the
limit switches.

Check cable for wire breakage.
ECSxS/P/A:

Correct setting C0114/3 and
C0114/4.

Reduce acceleration.

Increase limit value
(C3030/C3031).

Increase current limit (C0022).
(Observe max. motor current!)
Avoid setpoint step-change of
the higher-level control.
Check drive dimensioning.

Start homing.

Check feedback.

Switch off monitoring in
C3170.

Check bus cable.

Does the master control
change the bit?

Reduce bus load.

Set toggle bit error limit
(C3161) an error response
(C3160).

Check cable for wire breakage.
Check setting C0114/1.
Check emergency stop circuit.

Set error threshold (C3037) and
error response (C3038).

As long as a TRIP/FAIL-QSP source is active, the TRIP/FAIL-QSP cannot be reset.

After the fault has been removed, the fault message is removed automatically and the drive

237



11 Appendix
Code table

11 Appendix

11.1 Code table
Column Abbreviation Meaning
No. Cxxxx Code no. Cxxxx
Subcode 1 of Cxxxx
Subcode 2 of Cxxxx
CXXXX Changed parameter of the code or subcode is accepted after pressing
PRG J}
[Cxxxx] Changed parameter of the code or subcode is accepted after pressing
if the controller is inhibited.
Designation LCD of XT EMZ9371BC keypad
Lenze/{Appl.} X Lenze setting:
e Value at delivery or after loading the Lenze setting with C0002.
{xxx...} Deviating application initialisation value:
e Value at delivery.
e After loading the Lenze setting with C0002, the application
initialisation value is overwritten by the Lenze setting.
e The application initialisation values can be restored by loading the
application software with "Global Drive Loader” (GDL).
&) The column "Important” contains further information
Selection 1 {%} 99 Minimum value {unit} maximum value
IMPORTANT Short code description
Code Possible settings IMPORTANT
No. Designation  Lenze/  Selection
{Appl.}
C0002 Parload 0 Load parameter set
0 Load Lenze setting Load Lenze setting in the RAM
and activate:
Only possible if C2108 = 2.
1 Load parameter setl Load parameter set 1 in the RAM
and activate:
Parameter set 1 is loaded
automatically after every mains
connection.
C0003 Parsave 0 Save parameter set
Done Saving completed
Save parameter set 1 Non-volatile saving of parameter
setl
C0004 Op display 56 Keypad status display
1 {Code no.} 9999 The keypad displays the selected
code in the operating level, if no
status messages from C0183 are
active (e. g.: 56 = torque setpoint
(coos6))
[C0006] Op mode 1 Operating mode of the motor
control
1 Servo PM-SM Servo control of synchronous
motors
2 Servo ASM Servo control of asynchronous
motors
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Code Possible settings
No. Designation Lenze/  Selection
{Appl.}
C0009 LECOM 1
ADDRESS
1 {1}
C0011 Nmax 3000
500 {1 rpm}
C0017 FCODE (QMIN) 50
-16000 {1rpm}
C0018 fchop 2
1 4 kHz sin
2 8/4 kHz sin
C0019 Thresh nact = 0
0
0 {1rpm}
C0022 Imaxcurrent >
0 {0.01A}
C0023 Imax fld.weak 0
0 {1%}
C0026
1 FCODE (offset) 0,0  -199,99 {0,01 %}
2 FCODE (offset) 0,0
Co0027
1 FCODE (gain)  100,0 -199,99 {0,01 %}
2 FCODE (gain) 100,0

EDBCSXM064 EN 7.0

Lenze

99

16000

16000

16000

100

199,99

199,99

Appendix
Code table

il

IMPORTANT

Device address for operation via
AlF interface

Communication modules on AIF
interface:
e LECOM-A/B/LI 2102
- 10, 20, ..., 90 are reserved
for broadcast to groups of
nodes
e PROFIBUS-DP 213x
Operation via MotionBus (CAN):
o Set CAN node address in
C0350

Maximum speed

Reference value for the absolute
and relative setpoint selection
for the acceleration and
deceleration times.

For parameter setting via
interface: greater changes in one
step should only be made when
the controller is inhibited (CINH)!

Used for speed signals

Switching frequency

4 kHz permanent PWM
frequency

8 kHz PWM frequency with
automatic derating to 4 kHz at
high load

Threshold, when Nyt =0 rpm is
detected

Imay limit

-> Device-dependent list
Max. current can be gathered
from the technical data.

Maximum field weakening
current for synchronous
machines

Used for relative analog signals

Used for relative analog signals
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Code
No.

C0030 DFOUT CONST

coo34

coo37

coo40

coo42

C0043

Ccoo50

Ccoo51

C0052

Co053

coo54

240
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Code table

Designation

MST CURRENT

Set-value rpm

Ctrl enable

DIS: QSP

Trip reset

MCTRL-NSET2

MCTRL-NACT

MCTRL Umot

UG-VOLTAGE

Imot

Possible settings

Lenze/
{Appl.}

3

0

0

1

Selection

o U1 A W N B O

-16000

-100.00

-30000

0.0

256 inc/rev
512 inc/rev
1024 inc/rev
2048 inc/rev
4096 inc/rev
8192 inc/rev
16384 inc/rev

-10...+10V
+4 ...4+20 mA
-20...+20 mA

{1rpm}

Controller inhibited
Controller enabled

QSP not active
QSP active

Reset fault message (TRIP RESET)
Active fault message

{0.01 %}
{1rpm}
{1v}
{1v}

{0.1A}

Lenze

16000

100.00

30000

800

900

500.0

IMPORTANT

Constant for the master
frequency output in increments
per revolution

Selection: master
voltage/master current for
analog setpoint selection

Master voltage

Master current

Setpoint selection in rpm

Controller inhibit (CINH)

e Writing: Controls the
controller inhibit

® Reading: Reads the status of
the controller inhibit

Quick stop status (QSP)
Only display

Reset active fault message (TRIP
RESET)

Speed setpoint on the input of
the speed controller
Read only

Actual speed
Only display

Actual motor voltage
Only display

DC-bus voltage
Only display

Actual motor current
Read only

Lo
Wy

w3

w37

EDBCSXMO064 EN 7.0



Code
No.

C0055

Coo056

Ccoo57

Co058

Ccoo59

Co0060

coo6l

C0062

Co063

cooe4

C0065

C0066

Co067

EDBCSXM064 EN 7.0

Possible settings

Designation Lenze/  Selection
{Appl.}

Phase current
iu 0.0 {0.1 A}
iv
iw
lo
MCTRL-MSET2

-100 {1%}
MAX TORQUE

0.0 {0.1 Nm}
Rotor diff -90.0

-180.0 {0.1°}
Mot pole no.

1 {1}
Rotor pos

0 {Linc}
Heatsink
temp

0 {1°¢}
Interior temp

0 {1°C}
Mot temp

0 {1°C}
Utilization

0 {1 %}
U24 ext

0.0 {0.1v}
Motor load

0 {1 %}
Act trip

Lenze

500.0

100

500.0

179.9

200

2047

100

100

200

150

100.0

250
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IMPORTANT

Instantaneous phase current
Read only

Instantaneous current in U phase
Instantaneous current in V phase

Instantaneous current in W
phase

Instantaneous theoretical
star-point current

Speed setpoint on the output of
the speed controller
Only display

Maximum possible torque of the
drive configuration

Dependent on C0022, C0081,
C0087, C0088

Read only

Rotor displacement angle for
synchronous motors (C0095)

Pole pair number of the motor
Only display

Current rotor position
Read only

1 revolution = 2048 increments

Heatsink temperature
Read only

Interior temperature
Read only

Motor temperature
Only display

Device utilisation | x t during the

last 180 s

Read only

® (C0064>100 % actuates
OC5-TRIP

e TRIP reset is only possible if
C0064 <95 %

External supply voltage
Read only

Thermal motor load 12Xt
Only display

Current TRIP

(In case of FAIL-QSP, warning,
and message, 0" is displayed.)
Only display

il

w1

L[17g

20§

w207

w203

208

wZ1g

wz3g
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Code

No.

coo70

coo71

C0072

coo74

Co075

coo76

coo77

coo78

coo79

[C0080]

[c0081]

[C0082]

Co083

242
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Possible settings

Designation Lenze/  Selection
{Appl.}
Vp speedCTRL 3.0
0.00
Tn speedCTRL 24.0
1.0
Td speedCTRL 0.0
0.0
Dynamics 0
{1}
Vp currCTRL 20.0
0.00
Tn currCTRL 5.0
0.01
Vp fieldCTRL 5.0
0.00
Tn fieldCTRL 20.0
1.0
DIS:Lh
0.0
Res pole no. 1
1
Mot power 3.20
0.01
DIS:Rr
0.000
DIS:Tr
0.00

{0.01}
{0.5 ms}
{0.1 ms}

Normal
Enhanced

{0.01 0}

{0.01 ms}
{0.01}

{0.5 ms}

{0.1 mH}

{1}

{0.01 kw}

{0.001 O}

{0.01 ms}

Lenze

127.99

6000.0

32.0

381.80
190.90
95.46
47.72
31.82
23.86

200.00

63.99

6000.0

3276.7

10

500.00

32.767

327.67

IMPORTANT

Proportional gain of speed
controller (Vpn)

Reset time - speed controller
(Tan)

Derivative gain of speed
controller (Tyy,)

Pilot control of the current
controller for higher dynamics

Proportional gain of current
controller (Vp;)

The upper limit is
device-dependent.

ECSxS/P/M/A004
ECSxS/P/M/A008
ECSxS/P/M/A016
ECSxS/P/M/A032
ECSxS/P/M/A048
ECSxS/P/M/A064

Reset time of current controller
(Tni)

Field controller gain (V)
Field controller reset time (Tpf)

Mutual inductance of the
asynchronous motor
Read only

Number of pole pairs of resolver

Rated motor power according to
nameplate

Rotor resistance of the
asynchronous motor
Read only

Rotor time constant of the
asynchronous motor
Read only

W53

W53

W53

W17

W17

W17

W13

W13
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Code
No.

[C0084]

[C0085]

[C0087]

[C0088]

[C0089]

[C0090]

[C0091]

C0092

C0093

Designation

Mot Rs

Mot Ls

Mot speed
Mot current
Mot
frequency
Mot voltage

Mot cos phi

DIS:Isdeff

Drive ident

C0094 Password

EDBCSXM064 EN 7.0

Possible settings

Lenze/ Selection
{Appl.}
1.10
0.00 {0.010}
5.30
0.00 {0.01 mH}
3700
300 {1 rpm}
7.0
0.5 {014}
185
10 {1 Hz}
325
50 {1v}
1.0
0.50 {0.01}
0.00 {0.01A}
0 Defective power section
1 No power section recognised
4 ECSxS/P/M/A004C4
8 ECSxS/P/M/A008C4
16 ECSxS/P/M/A016C4
32 ECSxS/P/M/A032C4
48 ECSxS/P/M/A048C4
64 ECSxS/P/M/A064C4
65 ECSxS/P/M/A064C2
0
0 {1}

0 = no password

Lenze

95.44

47.72

23.86

11.93

7.95

5.96

200.00

16000

500.0

1000

500

1.00

327.67

9999

Appendix ikl
Code table

IMPORTANT

Stator resistance of the motor
The upper limit is
device-dependent.

ECSxS/P/M/A004
ECSxS/P/M/A008
ECSxS/P/M/A016
ECSxS/P/M/A032
ECSxS/P/M/A048
ECSxS/P/M/A064
Leakage inductance of the motor

Rated motor speed

Rated motor current

Rated motor frequency

Rated motor voltage

cos ¢ of the asynchronous motor

Magnetising current of the
asynchronous motor
Only display

Device identification of the ECS
axis module
Read only

Password
Parameter access protection for
the keypad

When the password is activated,
only the codes of the user menu
(C0517) can be accessed. Further
possible selections: see C0096
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Code

No. Designation

[C0095] Rotor pos adj

C0096

1 AIF/CAN prot.
2 AIF/CAN prot.

C0097 DIS:Lt-Ident
C0098 Set position

C0099 S/W version

C0105 QSP Tif

co108
1 FCODE (gain)
2 FCODE (gain)
C0109
1 FCODE (offset)
2 FCODE (offset)
C0110 Service codes

COll.:a’.

co114
1 DIGIN pol
2 DIGIN pol
3 DIGIN pol

4 DIGIN pol

244

Possible settings

Lenze/
{Appl.}
0

0.0

100,0
100,0

0,0
0,0

{1}
{0}
{1}
{1}

Selection

Inactive
Active

No access protection
No access protection

0 No access protection
1 Write protection

2 Write protection

3 Read/write protection
-2147483647 {Linc}
0.000 {0.001 s}
-199,99 {0,01 %}
-199,99 {0,01 %}
50 {1%}

HIGH level active)
{LOW level active}

HIGH level active)
{HIGH level active}

HIGH level active)
{LOW level active}

HIGH level active)
{LOW level active}

HIGH level active)
LOW level active

Lenze

2147483647

999.999

199,99

199,99

200

IMPORTANT

Activation of rotor position
adjustment of a synchronous
motor

C0058 shows the rotor
displacement angle.

Extended password protection
for bus systems with activated
password (C0094)

All codes in the user menu can be
accessed.

AIF access protection

CAN access protection

Full access

Reading not possible

Writing not possible

Reading and writing not possible
Without function

Position offset

Software version
Only display

Deceleration time for quick stop [A[T43

(QsP)

Relating to speed variation npax
(C0011) ...0 rev./min.

Used for relative analog signals

Used for relative analog signals

Only the Lenze service is allowed
to make changes!

For controlling an asynchronous
motor

Polarity of the digital inputs
(DIGIN)
X6/DI1
X6/DI2

X6/DI3

X6/Dl4

EDBCSXMO064 EN 7.0



Code

No. Designation

co118

1 DIGOUT pol
2 DIGOUT pol

C0120 OC6 limit

C0121 OH7 limit

C0122 OH4 limit

C0123 OC7 limit

C0124 OHS limit

C0125 Baud rate

C0126 MONIT CEO

C0127 OCS8 limit

C0128 Tau motor

EDBCSXM064 EN 7.0

Possible settings

Lenze/ Selection
{Appl.}

105

0
120

45
80

45
90

0
75

10

0

0

1

2

3

4

3

0

2

3
100

0
5.0

1.0

HIGH level active)
HIGH level active)

HIGH level active)

LOW level active

{1 %}

{1°¢

{1°¢

{1 %}

{1 %}

9600 bit/s
4800 bit/s
2400 bit/s
1200 bit/s
19200 bit/s

TRIP
Warning
off

{1 %}

{0.1 min}

Lenze

120

150

920

100

920

120

25.0
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IMPORTANT

Polarity of the digital outputs
(pIGoUT)

X6/DO1

X25/BD1, X25/BD2
(Brake connection)

Threshold for 12 x t disconnection
(motor)

0 =12 x t monitoring is switched
off
I2xt>C0120 = TRIP 006

Adjustable threshold for early
motor temperature warning

Motor temperature > C0121 =
fault OH7

Adjustable threshold for early
heatsink temperature warning

Heatsink temperature > C0122
= fault OH4

Adjustable threshold for I x t
advance warning (axis module)

C0064 > C0123 = fault OC7

Adjustable threshold for early
warning of temperature inside
the device

C0062 > C0124 = fault OH5

Baud rate for accessory module
LECOM A/B/LI

Communication monitoring on
the automation interface (AIF).

A communication error
("CommeErr”) actuates the
response set.

Monitoring switched off.

Threshold for 12 x t advance
warning (motor)

I2xt>C0127 = response as set
in C0606

Thermal time constant of the
motor

For calculating the
I2xt-disconnection

=

wZ1g

w203

20§

208

w207

wZ1ig

wZ1g
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Code

No. Designation

C0135 Control word

C0136

1 CTRLWORD

2 CTRLWORD

3 CTRLWORD
C0141 FCODE (setval)

C0142 Start options

246

Possible settings

Lenze/
{Appl.}
0

0.0

Selection

0 {1} 65535
Bit 0 Not assigned

Bitl Not assigned

Bit2 Not assigned

Bit3 Activate quick stop (QSP)

Bit4 Not assigned

Bit5 Not assigned

Bit6 Not assigned

Bit 7 Not assigned

Bit 8 Activate operation inhibit (DISABLE)
Bit9 Activate controller inhibit (CINH)

Bitl0  Set fault message (TRIP-SET)

Bitll  Reset fault message (TRIP RESET)

Bitl2  Notassigned

Bitl13  Notassigned

Bitl4  Not assigned

Bitl5  Notassigned

0 {hex} FFFF
-199.99 {0.01 %} 199.99
0 Protection against unexpected start-up
1 Automatic start-up

Lenze

IMPORTANT

Control word for networking via
automation interface (AIF)

Controller interprets information
as 16 bits (binary coded)

Control words
Hexadecimal value is bit-coded.
Read only

Control word C0135
CAN control word
AIF control word

Used for relative analog signals

Starting condition for start-up
(controller enable) carried out
e after mains connection

e after message (t>0.5s)

e after TRIP

EDBCSXMO064 EN 7.0



Code

No. Designation

Possible settings

Lenze/ Selection

{Appl.}
C0150 Status word 0

Bit0
Bit1
Bit 2
Bit 3
Bit4
Bit 5
Bit6
Bit7
Bit 8
Bit9
Bit 10
Bit11
Bit 12
Bit 13
Bit 14
Bit 15
C0155 Status word 2 0

Bit 0
Bit1
Bit 2
Bit 3
Bit 4
Bit 5
Bit6
Bit 7
Bit 8

Bit9

Bit 10
Bit 11
Bit 12
Bit13
Bit 14
Bit 15

EDBCSXM064 EN 7.0

{1} 65535

Not assigned

Pulse inhibit (IMP) is active
Not assigned

Not assigned

Not assigned

Not assigned

n=0

Controller inhibit (CINH) is active
Controller status
Controller status
Controller status
Controller status

Warning is active
Message is active

Not assigned

Not assigned

Appendix
Code table

IMPORTANT

Status word for networking via
automation interface (AIF)

Only display

Controller evaluates information
as 16 bits (binary coded)

Status word 2 (extended status
word)

Only display
{1} 65535 Controller evaluates information
as 16 bits (binary coded)
Fail
Mmax
Imax

Pulse inhibit is active (IMP)
Ready for operation (RDY)
Controller inhibited (CINH)
TRIP is active

Init

Direction of rotation of the motor
(cw/ccw)

Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned
Not assigned

Lenze

il
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Code Possible settings IMPORTANT
No. Designation Lenze/  Selection
{Appl.}
C0157 State of the user-definable bits
of the status word (C0150)
Read only
1 Stat. FreeBit 0 {1 bit} 1 BitO
2 Stat. FreeBit Bit 2
3 Stat. FreeBit Bit3
4 Stat. FreeBit Bit4
5 Stat. FreeBit Bit 5
6 Stat. FreeBit Bit 14
7 Stat. FreeBit Bit 15
C0161 Acttrip Current TRIP Lz
e asinC0168/1
® In case of FAIL-QSP, warning,
and message, "0” is displayed.
Only display
C0167 Reset failmem 0 Delete history buffer (C0168) [Zzg
0 No reaction
1 Delete history buffer
C0168 Fault history buffer (list of faults [Q[224
occurred) [Z3g
Read only
1 Fail number Currently active fault
2 Fail number Last fault
3 Fail number Last fault but one
4 Fail number Last fault but two
5 Fail number Last fault but three
6 Fail number Last fault but four
7 Fail number Last fault but five
8 Fail number Last fault but six
All fault indications
(TRIP, FAIL-QSP, warning, message)
C0169 Time at which the faults entered ([1[Z24
into the history buffer (C0168)
occurred
Only display
1 Failtime Respective power-on time (C0179) Currently active
2 Failtime Last
3 Failtime Last but one
4 Failtime Last but two
5 Failtime Last but three
6 Failtime Last but four
7 Failtime Last but five
8 Failtime Last but six

0 {1h} 65535
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Code table
Code Possible settings IMPORTANT
No. Designation Lenze/  Selection
{Appl.}
C0170 Frequency of successive W2Zzg
occurrence of the faults entered
in the history buffer (C0168)
Read only
0 {1} 65535
1 Counter Currently active
2 Counter Last
3 Counter Last but one
4 Counter Last but two
5 Counter Last but three
6 Counter Last but four
7 Counter Last but five
8 Counter Last but six
C0173 UG limit 11 Adaptation of the DC-bus I
voltage thresholds: LE7
® Check during commissioning
and adapt, if necessary.
o All drive components in DC
bus connections must have
the same thresholds.
— LU = Undervoltage
threshold
— OU = Overvoltage threshold
0 Mains =230V B Operation on 230 V mains with

or without brake unit
LU=130V,0U =400V

1 Mains =400V =B Operation on 400 V mains with
or without brake unit
LU=285V,0U=2800V

2 Mains =460V =B Operation on 460 V mains with
or without brake unit
LU=328V,0U=800V

3 Mains = 480V - B Operation on 480 V mains
without brake unit
LU=342V,0U=800V

4 Mains = 480V + B Operation on 480 V mains with
brake unit
LU=342V,0U=800V

10 Mains =230V B Operation on 230 V mains with

or without brake unit
LU =C0174,0U =400V

11 Mains =400V +B Operation on 400 V mains with
or without brake unit
LU =C0174,0U =800V

12 Mains =460V =B Operation on 460 V mains with
or without brake unit
LU =C0174,0U =800V

13 Mains = 480V - B Operation on 480 V mains
without brake unit
LU =C0174,0U =800V

14 Mains = 480V + B Operation on 480 V mains with
brake unit
LU =C0174,0U =800V

EDBCSXMO064 EN 7.0 '-enze 249



ikl Appendix
Code table

Code Possible settings IMPORTANT

No. Designation Lenze/  Selection
{Appl.}
C0174 UG min 60 Undervoltage threshold of DC mE7
bus (LU)

15 {1v} 342

C0175 UG-Relais Fkt 1 Charge relay behaviour with mE7
undervoltage (LU) in the DC bus.

1 Standard Relay switches as a function of
LU.

2 One Time Relay switches when LU is
exceeded for the first time and
remains on.

3 Fixed On Charging current limitation is
inactive.

e Relay is always switched on
and the charging resistors of
the axis module are thus
permanently jumpered.

o Setting for operation with
ECSxE power supply module.

C0178 Optimer Running time meter
Read only

0 {1sec} 4294967295 Time when the controller was
enabled

C0179 Mains timer Power-on time meter
Only display

0 {1 sec} 4294967295 Time when the mains was
switched on
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Code
No.

Possible settings

Lenze/ Selection

{Appl.}

Designation

C0183 Diagnostics

101
102
103
104
105
111
112
113
121
122
123
124

125
126
131
141
142
151
152

153
154
160
250

C0195 BRK T act 99.9

{0.0}
0.0

C0196 BRKTrel 0.0

0.0

C0199 BuildNumber

EDBCSXM064 EN 7.0
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IMPORTANT

Drive diagnostics

Read only

e |Indicates fault or status
information

If several fault or status
information are to be shown
at the same time, the
information with the smallest
number is displayed

No fault

oK

Initialisation phase
TRIP/trouble

Emergency stop activated
IMP message

Power off

Operation inhibit C0135
Operation inhibit AIF
Operation inhibit CAN
Controller inhibit via X6/SI1
Internal controller inhibit 1
Internal controller inhibit 2

Controller inhibit via STOP key of the
keypad

Controller inhibit via AIF
Controller inhibit via CAN
Fail QSP

Restart protection

Pulse inhibit

Quick stop (QSP) via terminal

Quick stop (QSP) via STOP key of the
keypad

Quick stop (QSP) via AIF
Quick stop (QSP) via CAN
PLC Stop

Warning

High resistance power outputs

PLC must be started.

wEy

Closing time of the motor
holding brake

{0.1s} 99.9 During the time set the drive
continues to generate a torque.
After the set time has elapsed,
the status "mechanical brake

closed” is reached.

wEy

Opening time of the motor
holding brake

{0.1s} 60.0 During the time set the drive can
generate the torque set under
C0244 against the holding brake.
After the set time has elapsed,
the status "mechanical brake

opened” is reached.

Software identification
Only display

Lenze
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Code
No.

C0200
C0201

C0202

C0203
C0204
C0205
C0206
C0207
Co0208
C0209

C0244

C0250

c0254
C0300

C0302

252
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Possible settings

Lenze/ Selection

{Appl.}

Designation
S/Wid

S/W date

Komm.-No. X / XXXX [/ XXXXX
Serial No.

PLC Target ID

Product. date

DLinfo 1

DLinfo 2

DLinfo 3

BRK M set 0.0

0.00 {0.01 %}

FCODE 1 Bit 0

Vpangle CTRL =~ 0.4000

0.0000 {0.0001}

Service Codes

Lenze

199.99

3.9999

IMPORTANT

Software identification
Only display

Software release date
Only display

Service code

Only display

Product code 1

Product code 4

Commission number
Only display

Serial number

Only display
Identification key
Only display
Production date
Only display
Download info 1
Only display
Download info 2
Only display
Download info 3
Only display
Holding torque of the drive

against the motor holding brake,
with reference to Mp,3x (C0057).

During the time set in C0196 the
drive generates the set torque
against the holding brake.

oy

Freely selectable digital signal
(1 bit)

Phase controller gain (V)

Only the Lenze service is allowed
to make changes!
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Code
No.

C0349

C0350

C0351

C0352

C0353

Designation

CAN DIP-SW
CAN DIP-SW

CAN address

CAN baud rate

CAN mst

1 CAN addr sel
2 CAN addr sel
3 CAN addr sel

C0354

O U1 A W N

C0355

O U1 A W N B

CAN addr.
CAN addr.
CAN addr.
CAN addr.
CAN addr.
CAN addr.

CAN Id
CAN Id
CAN Id
CAN Id
CAN Id
CAN Id

EDBCSXM064 EN 7.0

Possible settings

Lenze/
{Appl.}

0
{4

129

257
258
385
386

Selection

S W N B O

S W N B O

{1}
{1}
500 kbit/s
250 kbits/sec
125 kbit/s
50 kbit/s
1000 kbit/s
Slave
Master
Master with node guarding
Slave and heartbeat producer
Slave with node guarding

CAN node address (C0350)
CAN node address (C0350)
CAN node address (C0350)
C0350 (auto)

C0354 (man.)

{1}

{1}

Lenze

63

63

512

2047
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IMPORTANT

Status of the DIP switch for CAN
bus interface X4
Read only

Node address set on the DIP
switch

For setting the DIP switches > 4,
the display is set to 0.

Node address for CAN bus
interface X4

Baud rate for CAN bus interface
X4

Note: When the Lenze setting is
loaded via C0002, C0351 is set
to 0 (500 KBit/s).

Master/slave configuration for
CAN bus interface X4

CAN boot-up is not active
CAN boot up is active

Source for alternative bus node
addresses of CAN_IN/CAN_OUT
(CAN bus interface X4)

Address CAN1_IN/OUT
Address CAN2_IN/OUT
Address CAN3_IN/OUT

Automatically determined by
C0350

Determined by C0354

Alternative node addresses for
CAN_IN/CAN_OUT (CAN bus
interface X4)

Address 2 CAN1_IN
Address 2 CAN1_OUT
Address 2 CAN2_IN
Address 2 CAN2_OUT
Address 2 CAN3_IN
Address 2 CAN3_OUT

Identifier for CAN_IN/CAN_OUT
(CAN bus interface X4)
Read only

Identifier CAN1_IN
Identifier CAN1_OUT
Identifier CAN2_IN
Identifier CAN2_OUT
Identifier CAN3_IN
Identifier CAN3_OUT

=

[T
(T8

(AR)RE:E |

(AR)RE:y|

(AR RE:{c|

(AR RE:{c|

(AR)RE:p.|
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Code

No. Designation
C0356

1 CANtimes

2 CANtimes

3 CANtimes

4 CAN times

C0357

1 CE monittime
2 CE monit time
3 CE monit time

C0358 Reset Node

C0359 CAN state

254

Possible settings

Lenze/ Selection

{Appl.}
3000 O {1 ms}
0
0
20
3000 1 {1 ms}
3000
3000
0
No function
CAN reset
0
0 Operational
1 Pre-operational
2 Warning
3 Bus off
4 Stopped

65000

65000

IMPORTANT

CAN time settings for CAN bus ~ [L[I8§

interface X4

CAN boot-up time:
Delay time after mains

connection for initialisation by

the master.

CAN2_OUT/CAN3_OUT cycle

times: Factor for the task

time to

send process data telegram.

0 = Event-controlled
transmission

CAN2_OUT/CAN3_OUT delay

time
When the NMT state

"Operational” has been reached

(after ”Pre-operational”),
delay time "CANdelay” is

the
started.

After the delay time has expired,
the PDOs CAN2_OUT and
CAN3_OUT are sent for the first

time.

Monitoring time for CAN1..3_IN [L[Z04

(CAN bus interface X4)
CE1 monitoring time
CE2 monitoring time
CE3 monitoring time
Execute reset node (CAN

CAN bus status (CAN bus
interface X4)
Read only

bus) [Q[T8]

WIoy
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Code

No. Designation

C0360

1 CAN
Messages

2 CAN
Messages

3 CAN
Messages

4 CAN
Messages

5 CAN
Messages

6 CAN
Messages

7 CAN
Messages

8 CAN
Messages

9 CAN
Messages

10 CAN
Messages

11 CAN
Messages

12 CAN
Messages

Cco361

Load IN/OUT
Load IN/OUT
Load IN/OUT
Load IN/OUT
Load IN/OUT
Load IN/OUT

O U1 A W N

7 Load IN/OUT

8 Load IN/OUT
9 Load IN/OUT
10 Load IN/OUT
11 Load IN/OUT

12 Load IN/OUT

EDBCSXM064 EN 7.0

Possible settings

Lenze/ Selection

{Appl.}

{1}

65535

With a count value > 65535 the counter restarts

with 0

{1 %}

Lenze

100

Appendix
Code table

=

IMPORTANT

LWIog

Telegram counter
CAN_IN/CAN_OUT (CAN bus
interface X4), number of
telegrams

Read only

All sent telegrams

All received telegrams
Sent to CAN1_OUT
Sent to CAN2_OUT
Sent to CAN3_OUT

Sent on parameter data
channel 1

Sent on parameter data
channel 2

Received from CAN1 _IN
Received from CAN2_IN
Received from CAN3_IN

Received from parameter data
channel 1

Received from parameter data
channel 2

Detected load
CAN_IN/CAN_OUT (CAN bus
interface X4)

Read only

A faultless operation is only
guaranteed if the total bus load
of all connected nodes amounts
to a value <80 %.

All sent telegrams

WIo7

All received telegrams
Sent to CAN1_OUT
Sent to CAN2_OUT
Sent to CAN3_OUT

Sent on parameter data
channel 1

Sent on parameter data
channel 2

Received from CAN1 _IN
Received from CAN2_IN
Received from CAN3_IN

Received from parameter data
channel 1

Received from parameter data
channel 2
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Code

No. Designation

C0362 Synccycle

C0363 Sync correct.

C0365 DIS:CAN
active

C0366 Sync Response

C0367 SyncRxID

C0368 SyncTxID

C0369 SyNcTx Time

[C0370] SDO Gateway

C0371 Gateway Ch.

256

Possible settings

Lenze/ Selection
{Appl.}
1 {1 ms}
1.0
1 0.2 us/ms
2 0.4 pus/ms
3 0.6 pus/ms
4 0.8 us/ms
5 1.0 us/ms
CAN not active
CAN active
1
No response
Response
128
1 {1}
128
1 {1}
0
{o}
0 {1 ms}
0
0 {1}
1
CAN
1 CAN-AUX

Lenze

30

256

256

65000

63

IMPORTANT

Time interval between two Sync (1 [I89
telegrams via CAN bus interface
X4

Read only

CAN sync correction increment  [L[T97]
e Change correction value until

C4264 reaches the minimum.

Input signal CAN active
Only display

CAN sync response for CAN bus  [L[T92

interface X4

CAN sync receipt ID for CAN bus
interface X4

wIsg

Sync transmission ID for CAN bus [1[T6§
interface X4

CAN sync transmission cycle for [L[I8Y
CAN bus interface X4

A sync telegram with the

identifier set in C0368 is sent

with the set cycle time.
0 = switched off

Gateway address

Activating remote parameter

setting

® When selecting a setting =0,
all code read/write accesses
will be redirected to the
system bus device with the
corresponding CAN node
address.

® The respective code is
accessed via parameter data
channel 1 of the target device.

(AR E:S:|

0 = remote parameterisation
deactivated

Selection of the gateway channel
Use CAN bus interface X4
Use CAN bus interface X14

EDBCSXMO064 EN 7.0



Code Possible settings
No. Designation Lenze/  Selection
{Appl.}
C0381 HeartProdTim 0
e
0 {1 ms}
C0382 GuardTime 0
0 {1 ms}
C0383 LifeTimeFact 0
0 {1}
C0384 Err 3
NodeGuard
0 TRIP
1 Message
2 Warning
3 off
4 FAIL-OSP
C0400 DIS: Analogln
-199.99 {0.01 %}
[Co416] Resolver adj. 5
0 100 %
1 80 %
2 68 %
3 58 %
4 50 %
5 45 %
6 40 %
7 37 %
[C0417] Resolver cor. 0
0 Ready
Start adjustment
Loading default values
[C0418] Test Cur.Ctrl 0

Deactivated
Activated

EDBCSXM064 EN 7.0 mnze

65535

65535

255

199.99
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IMPORTANT

Heartbeat (slave):

HeartbeatProducerTime

e Time interval for sending the
heartbeat message

e Only relevant for setting
C0352=3.

Node Guarding (slave):

NodeGuardTime

o Time interval of the status
inquiry of the master.

® Onlyrelevant if C0352 = 4.

Node Guarding (slave):

NodelLifeTime factor

e Factor for the monitoring
time of NodeLifeTime

o NodelifeTime = C0383 x
C0382 (NodeGuardTime)

® Onlyrelevant if C0352 = 4.

Node Guarding (slave)

® Response for the occurrence
of a NodeGuard-Event

e Only relevant for setting
C0352 =4.

Signal at the analog input
Read only

Resolver excitation amplitude

Resolver adjustment

Controller adjustment:
Deactivate test mode
Activate test mode

il

WMo

W57

W17
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Code

No. Designation

[C0419] Enc. Setup

[C0420] Encoder const.

[C0421] Encoder volt

C0426 DIS:In

[C0427] Enc.signal

258

Possible settings

Lenze/
{Appl.}
110

512

Selection

110
111
112
113
210
211
212
213
307
308
309
310
311
407
408
409
410
411

u ph W N R O

-32767

Common
IT512-5V
IT1024-5V
IT2048-5V
IT4096-5V
1S512-5V
1S1024-5V
1S2048-5V
1S4096-5V
AS64-8V
AS128-8V
AS256-8V
AS512-8V
AS1024-8V
AM64-8V
AM128-8V
AM256-8V
AM512-8V
AM1024-8V

{Linc/rev}

50V
56V
6.3V
6.9V
75V
8.1V

{1rpm}

2-phase

A: speed
B: direction

A or B: speed or direction

Lenze

8192

32767

IMPORTANT

Encoder selection wpE
® Selection of encoder type ey
indicated on the nameplate of
the Lenze motor.
o The encoder data (C0420,
C0421, C0427) is set
automatically in accordance
with the selection.

Incremental encoder with TTL
level

SinCos encoder

SinCos absolute value encoder
with Hiperface® interface
(single-turn)

Selections 307, 308, 309 are only
possible with operating system
7.0 or higher.

SinCos absolute value encoder
with Hiperface® interface
(multi-turn)

Selections 407, 408, 409 are only
possible with operating system
7.0 or higher.

Number of increments of the wpE
encoder (AN pe): |

Sets C0419 =0 ("Common”) if
the value is changed.

Encoder voltage mE7

Sets C0419 =0 ("common”) if the Wy
value is altered.

Signal at DFIN input
Only display

Function of the master frequency [1[97
input signals on X8 (DFIN) [aa] ;|

EDBCSXMO064 EN 7.0
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Code table
Code Possible settings IMPORTANT
No. Designation Lenze/  Selection
{Appl.}

C0428 DFIN TP sel. 0 Digital frequency input (DFIN):
Selection of zero pulse/touch
probe

Master pulse Encoder connection X8
Touch probe Digital input X6/DI1
C0429 TP1delay 0 Touch probe offset
-32767 {Linc} 32767
C0431 DFIN TP Edge 0 Digital frequency input (DFIN):
Touch probe edge
0 Rising edge
1 Falling edge
2 Rising and falling edge
3 Switched off

C0443 DIS: DIGIN Signal states of the digital inputs
at X6 after considering the
polarities set under C0114.
Read only

0 {1} 255

Bit 0 DIGIN1 X6/DI1

Bit1 DIGIN2 X6/DI2

Bit 2 DIGIN3 X6/DI3

Bit 3 DIGIN4 X6/Dl4

Bit 4 X6/SI2 0: Pulse inhibit active LA[eg
1: Pulse inhibit inactive

Bit 5 Free

Bit6 X6/SI11 0: Controller inhibited (CINH) [[6Y
1: Controller enabled

Bit 7 Free

Co444 Status of the digital outputs

Only display
1 DIS: DIGOUT 0 1 Status of the digital output
X6/DO1
2 DIS: DIGOUT Relay control status
[CO469] Fct STP key 2 Function of the STOP key of the
keypad
Must not be changed if the
"STOP” key is pressed!
0 Inactive Without function
1 Controller inhibit (CINH)
2 Quick stop (QSP)

C0470 Freely configurable code for
digital signals
Hexadecimal value is bit-coded.

1 FCODE 8bit 0 0000 {hex} FFFF C0470/1=C0471,bit0...7

2 FCODE 8bit 0 C0470/2 = C0471, bit 8 ... 15
3 FCODE 8bit 0 C0470/3 = C0471, bit 16 ... 23
4 FCODE 8bit 0 C0470/4 = C0471, bit 24 ... 31

C0471 FCODE 32bit 0 Hexadecimal 32-bit
interpretation of C0470

0 {1} 4294967295

EDBCSXMO064 EN 7.0 '-enze 259
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Code Possible settings IMPORTANT
No. Designation Lenze/  Selection
{Appl.}
C0472 Freely configurable code for
relative analog signals
1 FCODE analog 0.00 -199.99 {0.01 %} 199.99
2 FCODE analog 0.00
3 FCODE analog  100.00
4 FCODE analog 0.00
10 FCODE analog 0.00 Speed threshold for closing the
{10.00} holding brake with reference to

the value in C0011 (maximum
speed Nmay)-

11 FCODE analog 0.00 Value/direction of the torque
against the holding brake

20 FCODE analog 0.00

Cco473 Freely configurable code for
absolute analog signals

1 FCODE abs 1 -32767 {1} 32767
2 FCODE abs
3 FCODE abs
10 FCODE abs 0
co474 Freely configurable code for
phase signals
1 FCODEPH 0 -2147483647 {1} 2147483647
5 FCODE PH 0
C0475 Freely configurable code for
phase difference signals
1 FCODE DF 0 -16000 {1rpm} 16000
2 FCODE DF
[C0490] Feedback pos 0 Selection of feedback system for (1[99
positioning control
0 Resolver at X7 Standard setting
1 TTL encoder at X8 ® Sets C0495 to the same value
2 SinCos encoder at X8 if C0495 > 0. .
® Sets C0419 =0 ("Common”) if
3 Absolute value encoder (single-turn) at a different encoder type as
X8 under C0419 is set here.
4 Absolute encoder (multi-turn) at X8
[C0491] X8 in/out 0 Function of X8 e
X8 is input L
X8 is output
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Code

No. Designation

[C0495] Feedback n

C0497 Nact filter

C0504 Service codes

C0509
C0510 ProtAppFlash

C0517

User menu
User menu
User menu
User menu
User menu
User menu
User menu
User menu

O 00 N O U1 A W N B

User menu

10 User menu
11 User menu
12 User menu
13 User menu
14 User menu

15 User menu
16 User menu

17 User menu

18 User menu
19 User menu

EDBCSXM064 EN 7.0

Possible settings

Lenze/ Selection
{Appl.}
0
0
1
2
3
4
2.0
0.0
0
0
1
0.00
51.00 C0051
54.00 C0054
56.00 C0056
0.00
0.00
183.00 (0183
168.01 (C0183
0.00
22.00 C0022
0.00
11.00 Ccoo11
0.00
0.00
105.00 (0105
0.00
70.00 C0070
71.00 Co071
0.00
2100.00 C2100

Resolver at X7
TTL encoder at X8
SinCos encoder at X8

Absolute value encoder (single-turn) at

X8

Absolute encoder (multi-turn) at X8

{0.1 ms}

No write protection

Write protection is active

{0.01}

MCTRL-NACT
Imot
MCTRL-MSET2
Not assigned
Not assigned
Diagnostics
Fail number
Not assigned
Imax current

Not assigned
Nmax

Not assigned
Not assigned
QSP Tif

Not assigned
Vp speed CTRL

Tn speed CTRL

Not assigned
Time slice

Lenze

50.0

7999.00
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IMPORTANT

Selection of feedback system for

speed control

Standard setting

o Sets C0490 to the same value

if C0490 > 0.

® Sets C0419 =0 ("Common”) if
a different encoder type as
under C0419 is set here.

Time constant of actual speed

value
0.0 ms = switched off

Only the Lenze service is allowed

to make changes!

Write-protection application

FLASH

User menu with up to 32 entries
e Enter the numbers of the

required codes into the
subcodes.

Format: xxxx.yy

— XXxx = code number

—yy = subcode of the code
e |tis not checked whether the

entered code exists.
Display of actual speed
Display of motor current
Display of torque setpoint

Display for diagnostics

Display of current fault message

Input of maximum output

current

Input of the maximum speed

Input of quick stop deceleration

time

Input of speed controller gain

(Vp)

Input of speed controller reset

time (Tn)

Input of time dial for cycl. task

il

WMo
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Code
No.

20

21

22

23

24

25

26

27

28

29

30

31

32
[C0540]
C0545
C0547
C0549
C0559
C0576
C0577
C0578

262
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Possible settings

Designation Lenze/  Selection
{Appl.}
User menu 2102.00 (€2102 Task switch

User menu 2104.00 (C2104 PLC autorun
User menu 2106.00 C2106 Download protect

User menu 2108.00 (C2108 PLCrun/stop
User menu 2111.00 C2111 GDCID

User menu 2113.00 C2113 PLC progname
User menu 2115.00 C2115 T-fct Credit

65535

199.99

32767

200

100

63.99

User menu 0.00 Not assigned
User menu 0.00 Not assigned
User menu 0.00 Not assigned
User menu 0.00 Not assigned
User menu 94.00 C0094 Password
User menu 3.00 C0003 Parsave
X8 Signal out 2
No function
No function
Encoder simulation + zero pulse —
DFOUT
PH offset 0
0 {Linc}
DIS: AN-IN
-199.99 {0.00 %}
DIS: DF-IN
-32767 {1 rpm}
SD8 filter t 1
1 {1 ms}
nErr Window 100
0 {1 %}
Vp fld weak 1.0
0.00 {0.01}
Tn fld weak 3.0
0.1 {0.1 ms}

Lenze

6000.0

IMPORTANT

Selection of the switching
function for cycl. task

Autom. start of the PLC program
after mains power-up

Write protection of the PLC
program

Control of the PLC program
Creation date of the PLC program
Name of the PLC program
Number of technology units

Parameter access protection for
the keypad

Save parameter set

Function of the digital frequency [0[94
output signals at X8 (DFOUT)

Phase offset
1 revolution = 65535 increments
Analog signal on the input of the

DFOUT block
Read only

Speed on the input of the DFOUT
block
Only display

Filter time constant (SD8)

Example:

If the setting is "10 ms”, a

SD8-TRIP is actuated after 10 ms.
Monitoring window of the speed [L1[ZT§
control error

referring to Nnpmax .

100 % = lowest monitoring

sensitivity

Gain of field weakening 153
controller (V)

Integral-action time of field
weakening controller (V)

EDBCSXMO064 EN 7.0



Code

No. Designation

C0579 Monit nErr

C0580 Monit SD8

C0581 MONIT EEr

C0582 MONIT OH4

C0583 MONIT OH3

C0584 MONIT OH7

C0586 MONIT SD2

EDBCSXM064 EN 7.0

Possible settings

Lenze/
{Appl.}

3

Selection

S W N B O

S W N B O

TRIP
Message
Warning
off
FAIL-QSP

TRIP
off

TRIP
Message
Warning
off
FAIL-QSP

TRIP
Warning
off

TRIP
Warning
off

TRIP
Warning
off

TRIP
Warning
off

Lenze

Appendix
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=

IMPORTANT

Configuration of speed control ~ [L[ZTY
error monitoring

Configuration of open-circuit 13
monitoring for sin/cos encoders

Configuration of external fault
monitoring "ExternalFault”
(FWM EEr)

Configuration of heatsink 209
temperature monitoring
Set threshold in C0122

Configuration of motor 203
temperature monitoring via

resolver input X7 or encoder

input X8

Configuration of motor 203
temperature monitoring via

resolver input X7 or encoder

input X8

Set threshold in C0121

Configuration of monitoring mEI33
Resolver "ResolverFault”
(MCTRL Sd2)
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Code
No.

Co588

Co591

C0592

C0593

C0594

C0595

C0596

C0597

264
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Possible settings

Designation Lenze/  Selection
{Appl.}

MONIT 0

H10/H11

TRIP

Warning

off
MONIT CE1 3

TRIP

Warning

off
MONIT CE2 3

TRIP

Warning

off
MONIT CE3 3

TRIP

Warning

off
MONIT SD6 3

TRIP

Warning

off
MONIT CE4 3

TRIP

Warning

off
NMAX limit 5500

0 {1 rpm}
MONIT LP1 3

o

TRIP
Warning
off

N

Lenze

16000

IMPORTANT

Configuration of monitoring
Thermal sensors (H10, H11) in
the controller
"SensFaultTht/SensFaultTid”
(FWM H10/H11)

Configuration of monitoring
CAN1_IN error
"CommErrCANIN1” (CE1)

Configuration of monitoring
CAN2_IN error
"CommErrCANIN2” (CE2)

Configuration of monitoring
CAN3_IN error
"CommErrCANIN3” (CE3)

Configuration of monitoring
Motor temperature sensor ”
SensorFault” (MCTRL Sd6)

Configuration of "system bus
(CAN) off” monitoring at the CAN
bus interface X4

"BusOffState” (CE4)

Monitoring: Maximum speed of
the machine

Configuration of motor phase
monitoring (LP1)

When this monitoring function is
activated, the calculating time
which is provided to the user is
reduced!

w207

w203

w203

w03

w3

w203

W1y

W13

EDBCSXMO064 EN 7.0



Code
No.

C0598

C0599

C0602

C0603

co604

C0605

C0606

co607

Designation

MONIT SD5

Limit LP1

MONIT REL1

MONIT CE5

MONIT OC7

MONIT OH5

MONIT OC8

MONIT NMAX

EDBCSXM064 EN 7.0

Possible settings

Lenze/
{Appl.}
3

5.0

Selection

0,01

TRIP
Warning
off

{0.01 %}

TRIP
off

TRIP
Warning
off

TRIP
Warning
off

TRIP
Warning
off

TRIP
Warning
off

TRIP
Warning
off

Lenze

10.00

Appendix ikl
Code table

IMPORTANT

Configuration of master current
monitoring at X6 < 2 mA
"MastISourceDef”

Monitoring limit for motor phase [1[ZT2
monitoring (LP1) referred to the
current limit.

Configuration of the open circuit
monitoring of relay output X25

Configuration of gateway mrzoq
function monitoring (CE5)

"Time-out” when remote

parameter setting is activated

(co370)

Configuration of early warning ~ [L[20§
I x t threshold (C0123)

Configuration of early warning ~ [L[2Z07
of temperature inside the device
(threshold in C0124)

Configuration of 12 x t early mZIg
warning
(threshold in C0120)

Configuration of maximum
speed monitoring

265
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Code
No. Designation  Lenze/
{Appl.}
C0608 ovr. Tx-Queue 2
C0609 ovr. Rx-lIsr 0
C0651 Delay T 0.006
{1.000}
C0653 Sensibility 1

C0855

1 AIF1IN bits
2 AIF1IN bits
C0856

1 AIF1IN words

2 AIF1 IN words

3 AIF1 IN words
C0857 AIF1IN phi

266

Possible settings

Selection
0 TRIP
1 Message
2 Warning
3 Off
4 Fail-QSP
0 TRIP
Fail-QSP
-0.005 {0.001 s}
1 15 bits
2 14 Bit
3 13 bits
4 12 bits
5 11 bits
6 10 bits
7 9 bits
0000 {hex}
-199.99 {0.01 %}
-2147483648 {1}

199.999

FFFF

199.99

2147483647

IMPORTANT

Fault configuration
Transmission memory overflow
of free CAN objects

Fault configuration
Receipt memory overflow of free
CAN objects

DT1-1 time constant

DT1-1 sensitivity

Digital process data input words
are indicated on the AIF interface
(AIF1_IN)

Hexadecimal value is bit-coded.
Read only

Input word 2 (bit 0 ... 15)

Input word 3 (bit 0 ... 15)

Analog process data input words
are indicated decimally on the
AIF interface (AIF1_IN)

100.00% = 16384

Read only

Input word 1
Input word 2
Input word 3

32 bits of phase information on
the AIF interface (AIF1_IN)
Read only

EDBCSXMO064 EN 7.0



Code
No.

C0858

co859

C0863

C0866

O©W 00 N O U1 » W N B

10
11
C0867

Designation

AIF1 OUT
words

AIF1 OUT
words

AIF1 OUT
words

AIF1 OUT phi

CAN IN bits
CAN IN bits
CAN IN bits
CAN IN bits
CAN IN bits

CAN IN bits

CAN IN words
CAN IN words
CAN IN words
CAN IN words
CAN IN words
CAN IN words
CAN IN words
CAN IN words
CAN IN words
CAN IN words
CAN IN words

1 CANIN phi
2 CANIN phi

CAN IN phi

EDBCSXM064 EN 7.0

Possible settings

Lenze/
{Appl.}

Selection

-199.99

-2147483648

0000

Bit 0

Bit 16

Bit 0

Bit 16

Bit 0

Bit 16

-199.99

-2147483648

{0.01 %}

{1}

{hex}

{0.01 %}

{1}

Lenze

199.99

2147483647

FFFF

Bit15

Bit 31

Bit15

Bit 31

Bit15

Bit 31

199.99

2147483647

Appendix
Code table

IMPORTANT

Analog process data output
words are indicated decimally on
the AIF interface (AIF1_OUT)
100.00% = 16384

Read only

Output word 1
Output word 2
Output word 3

32-bit phase information at the
AIF interface (AIF1_OUT)
Only display

Digital process data input words
for CAN bus interface X4
Hexadecimal value is bit-coded.
Read only

CAN1_IN: Process data input
word 1

CAN1_IN: Process data input
word 2

CAN2_IN: Process data input
word 1

CAN2_IN: Process data input
word 2

CAN3_IN: Process data input
word 1

CAN3_IN: Process data input
word 2

il

WI7g

Analog process data input words (1 [I77

(decimal) for CAN bus interface
X4

100.00% = 16384

Read only

CAN1_INword 1
CAN1_IN word 2
CAN1_IN word 3
CAN2_INword 1
CAN2_IN word 2
CAN2_IN word 3
CAN2_IN word 4
CAN3_INword 1
CAN3_IN word 2
CAN3_IN word 3
CAN3_IN word 4

32-bit phase information for
CAN bus interface X4

Read only
CAN1_IN
CAN2_IN
CAN3_IN

267
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Code

No. Designation

C0868 DIS:OUTx.Wx

1 CANOUT
words

2 CANOUT
words

3 CANOUT
words

4 CANOUT
words

5 CANOUT
words

6 CAN OUT
words

7 CAN OUT
words

8 CAN OUT
words

9 CANOUT
words

10 CANOUT
words

11 CANOUT
words

C0869

1 CANOUT phi

2 CAN OUT phi

3 CAN OUT phi
co878

DigIinOfDCTRL
DigIinOfDCTRL
DigIinOfDCTRL
DigIinOfDCTRL

P W N R

C0879
1 Reset CTRL
2 Reset CTRL
3 Reset CTRL

268

Possible settings

Lenze/
{Appl.}

Selection

-32768

-2147483648

No reset
No reset
No reset
No reset
Reset

{1 %}

{1}

Lenze

32768

2147483647

IMPORTANT

Analog process data output
words (decimal) for CAN bus
interface X4

100.00% = 16384

Read only

CAN1 _OUTword 1
CAN1_OUT word 2
CAN1_OUT word 3
CAN2_OUT word 1
CAN2_OUT word 2
CAN2_OUT word 3
CAN2_OUT word 4
CAN3_OUT word 1
CAN3_OUT word 2
CAN3_OUT word 3
CAN3_OUT word 4

32-bit phase information for
CAN bus interface X4

Read only

CAN1_OUT

CAN2_OUT

CAN3_OUT

Digital input signals to DCTRL
Only display

Controller inhibit (CINH) 1
Controller inhibit (CINH) 2
TRIP-set

TRIP-RESET

Reset C0135
Reset AIF

Reset CAN

Performs one "reset”

EDBCSXMO064 EN 7.0



Code
No.

C0906

O U1 A W N

~

Designation

MCTRL analog
MCTRL analog
MCTRL analog
MCTRL analog
MCTRL analog
MCTRL analog

MCTRL analog

8 MCTRL analog
9 MCTRL analog

C0907

P W N R

C0908

C0909

co910

co911

Co912

C0935

C0936

MCTRL digital
MCTRL digital
MCTRL digital
MCTRL digital

MCTRL PosSet

speed limit

TP2 delay

MCTRL TP sel.

MCTRLTP
Edge

L REF1 speed

L REFLTi

EDBCSXM064 EN 7.0

Possible settings

Lenze/
{Appl.}

100

1,0

Selection

-199.99

-2147483648

{0.01 %}

{Linc}

-175..+175%

0..+175%
-175..0%

-32767 {Linc}
Master pulse

1 Touch probe

0 Rising edge

1 Falling edge

2 Rising and falling edge

3 Switched off

1 {1 rpm}

0,01 {0,015}

Lenze

199.99

2147483647

32767

16000

650,00

Appendix
Code table

il

IMPORTANT

Analog input signals to MCTRL
Read only

Speed controller input

Torque setpoint

Lower torque limit

Upper torque limit

Limit of the position controller

Speed for activating the torque
limitation

Field weakening
Integrator of the speed controller

P adaptation of the position
controller

Digital input signals to MCTRL
Only display

Activating position controller
Speed control or torque control
Set quick stop (QSP)

Loading integral-action
component of the speed
controller

Set phase signal
1 revolution = 65536 increments
Only display

Limitation of direction of
rotation for speed setpoint

Touch probe delay
Compensation of delay times of
the TP signal source X6/DI2

linc=approx. 60 us

MCTRL zero pulse/touch probe
selection

Feedback system at X7/X8
Digital input X6/DI2
MCTRL touch probe edge

WA

Traversing speed of homing

Deceleration time (T;) of homing O[T
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Code

No. Designation

C1120 Sync mode

C1121 Synccycle

C1122 Sync phase

C1123 Sync window

C1190 MPTC mode

1 Char.:temp
2 Char.:temp

1 Char.: OHM

2 Char.: OHM
C2100 Timesslice

C2102 Task switch

C2104 PLC Autorun

C2106

C2108 PLC run/stop

270

Downl.protect

Possible settings

Lenze/ Selection
{Appl.}
0
{1}
1
2
2
1
0.460
0.000
0,010
0,000
0
0
1
25 0
150
1000 0
{0}
2225
13
6
0
0
{1}
0
2
0
0
1
2
3

OFF
CAN Sync
Terminal Sync

{1 ms}

{0.001 ms}

{0.001 ms}

Standard
Characterist.

{1°¢

{19}

{1 ms}

Time slice

Time slice + end of PLC_PRG

13

6.500

6,500

255

30000

26

Time slice + end of PLC_PRG + end of

system task

Off
On

Inactive
Active
Reserved

No function
Run

Stop

Reset

Lenze

IMPORTANT

Sync signal source

off

Sync connection via CAN bus
Sync connection via terminal
Synchronisation cycle

Synchronisation phase

Synchronisation window

e If the sync telegram/signal
sent by the master is inside
this "time slot”, C3165 is set
tol.

Selection of PTC evaluation for
motor

Selection of PTC temperature
characteristic

Temperature 1
Temperature 2

Selection of resistance
characteristic for PTC

Resistance at temperature 1

Resistance at temperature 2
Time slice for cyclic task

Change-over:
System task ->cycl. task (PLC)

No change-over

Automatic start of PLC program

after power-up

Write protection of PLC program

Control PLC program

WIeg
w3
WIsg
WIo]

W13

EDBCSXMO064 EN 7.0



Code
No.

C2111

C2113

C2115
C2116

C2117
C2118

C2120

c2121

C2130

C2131
C2132

C2133

Designation

GDCId

PLC Prog
Name

T-Fkt Credit
CreditPinCode

Full Credit
ParWriteChan

AIF: Control

AlF:State

FileNameAdd
Da

Type AddData

VersionAddDa
ta

TimeStamp

EDBCSXM064 EN 7.0

Possible settings

Lenze/
{Appl.}

Selection

27012006132510 =
e Date (day.month.year): 27.01.2006
e Time (h:min:sec): 13:25:10

0 {1}

0 Process data channel
(CAN1..3_IN/CAN1..3_OUT)

1 Parameter data channel 2

0 {1}

No command
Read XCAN codes + reinitialisation
Read XCAN code

10 Read XCAN C2356/1...4

11 Read XCAN C2357

12 Read XCAN C2375

13 Read XCAN C2376 ... C2378
14 Read XCAN C2382

255 Not assigned

1 {1}

Bit 0 XCAN1_IN monitoring time
Bit1 XCAN2_IN monitoring time
Bit2 XCAN3_IN monitoring time
Bit 3 XCAN bus off

Bit4 XCAN operational

Bit5 XCAN pre-operational

Bit6 XCAN warning

Bit 7 Assigned internally

Symbolic data name

Specification identification of the data
Data version

Time stamp of the data

Lenze

4294967295

255

255

Appendix
Code table

il

IMPORTANT

Creation date of PLC program
Read only

Name of PLC program
Read only

Number of technology units

Code for technology units if
service is required (please
consult Lenze)

Service code

CAN object for L_ParRead and
L _ParWrite

AIF-CAN: control word

Binary interpretation reflects bit
states

Note: The MSB (bit 7) of the
control word automatically
changes its state with every
access to the code. Observe this
when interpreting the data!

AIF-CAN: Status

® For detailed information: see
description of the
corresponding fieldbus
module.

Read only

Binary interpretation reflects bit
states.

Information on the additional
data that have been transmitted
together with the application
program.

Only display
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Code Possible settings
No. Designation Lenze/  Selection
{Appl.}
C2350 XCAN address 1
1 {1}
C2351 XCAN baud 0
rate
0 500 kbit/s
1 250 kbit/s
2 125 kbit/s
3 50 kbit/s
4 1000 kbit/s
C2352 XCAN mst 0
0 Slave
Master

C2353

1 XCAN addr sel 0 CAN node address (C2350)
2 XCAN addr sel 0 CAN node address (C2350)
3 XCAN addr sel 0 CAN node address (C2350)
0 C2350 (auto)
1 C2354 (man.)
C2354
1 XCAN addr. 129 1 {1}
2 XCAN addr. 1
3 XCAN addr. 257
4 XCAN addr. 258
5 XCAN addr. 385
6 XCAN addr. 386
C2355
1 XCAN Id 1 {1}
2 XCAN Id
3 XCAN Id
4 XCANId
5 XCAN Id
6 XCAN Id

272 Lenze

63

512

2047

IMPORTANT

Node address XCAN
XCAN = system bus (CAN) on AIF

Baud rate XCAN
e Modifications are only valid
after reset node!

Establish XCAN master
operation.

Source for system bus node
addresses of
XCAN_IN/XCAN_OUT

XCAN1_IN/OUT address
XCAN2_IN/OUT address
XCAN3_IN/OUT address

Automatically determined by
C2350

Determined by C2354

Alternative node addresses for
XCAN_IN/XCAN_OUT

XCAN1_IN address 2
XCAN1_OUT address 2
XCAN2_IN address 2
XCAN2_OUT address 2
XCAN3_IN address 2
XCAN3_OUT address 2
Identifier for
XCAN_IN/XCAN_OUT
Only display

Identifier XCAN1_IN
Identifier XCAN1_OUT
Identifier XCAN2_IN
Identifier XCAN2_OUT
Identifier XCAN3_IN
Identifier XCAN3_OUT

EDBCSXMO064 EN 7.0



Code
No.

C2356

C2357

P W N R

C2359

C2367

C2368

C2373

Designation

XCAN times

XCAN times
XCAN times
XCAN times

XCAN times

CE monit time
CE monit time
CE monit time
CE monit time
AIF HW Set.

SyncRx ID

Sync Tx ID

Sync Rate IN
Sync Rate IN
Sync Rate IN

Sync Rate OUT
Sync Rate OUT
Sync Rate OUT

XCAN
Tx-Mode

XCAN
Tx-Mode

XCAN
Tx-Mode

EDBCSXM064 EN 7.0

Appendix ikl

Code table
Possible settings IMPORTANT
Lenze/ Selection
{Appl.}

Time settings for XCAN

3000 O {1 ms} 65000 XCAN boot-up time:
Delay time after mains
connection for initialisation by
the master.

0 XCAN1...3_OUT cycle times:
Factor for the task time to send
0 process data object.
0 0 = Event-controlled
transmission
0 XCAN delay time:
When the NMT state
"Operational” has been reached
(after ”Pre-operational”), the
delay time "CANdelay” is started.
After the delay time has expired,
the PDOs XCAN2_OUT and
XCAN3_OUT are sent for the first
time.
Monitoring time for XCAN
process data input objects
3000 1 {1 ms} 65000 XCAN1_IN monitoring time
3000 XCAN2_IN monitoring time
3000 XCAN3_IN monitoring time
1 Bus off
0
0 {1} 65535
128 XCAN receipt identifier of the
sync telegram
1 {1} 2047
128 XCAN transmission identifier of
the sync telegram
1 {1} 2047
Sync counter
1 1 {1} 240 XCAN1_IN
1 XCAN2_IN
1 XCAN3_IN
Sync counter
1 1 {1} 240 XCAN1_OUT
1 XCAN2_OUT
1 XCAN3_OUT
TX mode for XCANx_OUT
0 Response to sync XCAN1_OUT
0 Response to sync XCAN2_OUT
0 Response to sync XCAN3_OUT
0 Response to sync
1 No response to sync
2 Event
3 Event, cycle C2356 superimposed

Lenze 273
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Code table
Code Possible settings IMPORTANT
No. Designation Lenze/  Selection
{Appl.}
C2376 XCAN1_OUT mask
1 XCAN1 Mask FFFF 0000 {hex} FFFF Mask for process data output
word 1
2 XCAN1 Mask FFFF Mask for process data output
word 2
3 XCAN1 Mask FFFF Mask for process data output
word 3
4 XCAN1 Mask FFFF Mask for process data output
word 4
C2377 XCAN2_OUT mask
1 XCAN2 Mask FFFF 0000 {hex} FFFF Mask for process data output
word 1
2 XCAN2 Mask FFFF Mask for process data output
word 2
3 XCAN2 Mask FFFF Mask for process data output
word 3
4 XCAN2 Mask FFFF Mask for process data output
word 4
C2378 XCAN3_OUT mask
1 XCAN3 Mask FFFF 0000 {hex} FFFF Mask for process data output
word 1
2 XCAN3 Mask FFFF Mask for process data output
word 2
3 XCAN3 Mask FFFF Mask for process data output
word 3
4 XCAN3 Mask FFFF Mask for process data output
word 4
2382 Configuration of XCAN
monitoring
(no telegrams received)
1 XCAN Conf. CE 0 Off XCAN1_IN
2 XCAN Conf. CE 0 Off XCAN2_IN
3 XCAN Conf. CE 0 Off XCAN3_IN
4 XCAN Conf. CE 0 off Bus-off
5 XCAN Conf. CE 0 off Life guarding event
off
Controller inhibit (CINH)
Quick stop (QSP)
C2450 CANa address 1 Node address for CAN bus T3]
interface X14 (CAN-AUX) (8]
1 {1} 63
C2451 CANa baud 0 Baud rate for CAN bus interface  [1[I83
rate X14 (CAN-AUX)
0 500 kBit/s
1 250 kBit/s
2 125 kBit/s
3 50 kBit/s
4 1000 kBit/s
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Code table
Code Possible settings IMPORTANT
No. Designation Lenze/  Selection
{Appl.}
C2452 CANa mst 0 Configuration of master/slave [T87
for CAN bus interface X14
(CAN-AUX)
Slave
Master
C2453 Source for system bus node L[TI89
addresses of
CANaux_IN/CANaux_OUT (CAN
bus interface X14)
1 CANa addr sel 0 CAN node address (C2450) Address CANaux1 IN/OUT
2 CANa addr sel 0 CAN node address (C2450) Address CANaux2_IN/OUT
3 CANa addr sel 0 CAN node address (C2450) Address CANaux3_IN/OUT
0 C2450 (auto) Automatically determined by
C2450
1 C2454 (man.) Determined by C2454
C2454 Alternative node addresses for ~ [1[I84
CANaux_IN/CANaux_OUT (CAN
bus interface X14)
1 CANa addr. 129 1 {1} 512 CANauxl1_IN address 2
2 CANa addr. 1 CANaux1_OUT address 2
3 CANa addr. 257 CANaux2_IN address 2
4 CANa addr. 258 CANaux2_OUT address 2
5 CANa addr. 385 CANaux3_IN address 2
6 CANa addr. 386 CANaux3_OUT address 2
C2455 Identifier for W[I83
CANaux_IN/CANaux_OUT (CAN
bus interface X14)
Read only
1 CANald 1 {1} 2047 Identifier CANaux1 _IN
2 CANald Identifier CANaux1_OUT
3 CANald Identifier CANaux2_IN
4 CANald Identifier CANaux2_OUT
5 CANald Identifier CANaux3_IN
6 CANald Identifier CANaux3_OUT
C2456 CAN time settings for CAN bus ~ [L[I8§
interface X14 (CAN-AUX)
1 CANatimes 3000 O {1 ms} 65000 CAN-AUX boot-up time
2 CANatimes 0 CANaux2_OUT/CANaux3_OUT

cycle times: Factor for the task
time to send process data

3 CANa times 0 telegram.
0 = Event-controlled
transmission

4 CANa times 20 CAN-AUX delay time:
When the NMT state
"Operational” has been reached
(after ”Pre-operational”), the
delay time "CANdelay” is started.
After the delay time has expired,
the PDOs CANaux2_OUT and
CANaux3_OUT are sent for the
first time.
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Code Possible settings IMPORTANT
No. Designation Lenze/  Selection
{Appl.}

C2457 Monitoring time for WzZog
CANaux1...3_IN (CAN bus
interface X14)

1 CEmonittime 3000 1 {1 ms} 65000 CE11 monitoring time
2 CEmonittime 3000 CE12 monitoring time
3 CEmonittime 3000 CE13 monitoring time

C2458 Reset node 0 Resetting a node [Q[T8]

(CAN bus interface X14)
No function
CAN-AUX reset

C2459 CANa state CAN bus status (CAN bus [[T95
interface X14)
Read only

0 Operational

1 Pre-operational
2 Warning

3 Bus off

C2460 Telegram counter 199
CANaux_IN/CANaux_OUT (CAN
bus interface X14), number of
telegrams
Read only

1 CANa 0 {1} 65535 All sent telegrams
Messages
2 CANa With a count value > 65535 the counter restarts  All received telegrams
Messages with 0
3 CANa Sent to CANaux1_OUT
Messages
4 CANa Sent to CANaux2_OUT
Messages
5 CANa Sent to CANaux3_OUT
Messages
6 CANa Sent to parameter data
Messages channel 1
7 CANa Sent to parameter data
Messages channel 2
8 CANa Received from CANaux1_IN
Messages
9 CANa Received from CANaux2_IN
Messages
10 CANa Received from CANaux3_IN
Messages
11 CANa Received from parameter data
Messages channel 1
12 CANa Received from parameter data
Messages channel 2
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Code
No.

C2461

O U1 A W N B

Designation

Load IN/OUT
Load IN/OUT
Load IN/OUT
Load IN/OUT
Load IN/OUT
Load IN/OUT

Load IN/OUT

8 Load IN/OUT
9 Load IN/OUT

10
11

12

C2466

C2467

C2468

C2469

C2481

Load IN/OUT
Load IN/OUT

Load IN/OUT

Sync Response

SyncRx ID

Sync Tx ID

Sync Tx time

MONIT CE11

EDBCSXM064 EN 7.0

Lenze/
{Appl.}

Possible settings

Selection
0 {1 %}
1
0 No response
1 Response
128
1 {1}
128
1 {1}
0
0 {1 ms}
3
0 TRIP
2 Warning
Off

Lenze

100

256

256

65000

Appendix ikl
Code table

IMPORTANT

Detected load
CANaux_IN/CANaux_OUT (CAN
bus interface X14)

Read only

A faultless operation is only
guaranteed if the total bus load
of all connected nodes amounts
to a value < 80 %.

All sent telegrams

WIo7

All received telegrams
Sent to CANaux1_OUT
Sent to CANaux2_OUT
Sent to CANaux3_OUT

Sent to parameter data
channel 1

Sent to parameter data
channel 2

Received from CANaux1_IN
Received from CANaux2_IN
Received from CANaux3_IN

Received from parameter data
channel 1

Received from parameter data
channel 2

CAN-AUX sync response for CAN
bus interface X14

CAN-AUX sync receipt ID for CAN [L[T90Q
bus interface X14

CAN-AUX Sync-transmission ID  [L[T6§
for CAN bus interface X14 O [T92

CAN-AUX sync transmission cycle [L[I8Y
for CAN bus interface X14 [D[TZ]
A sync telegram with the

identifier of C2468 is sent with

the set cycle time.

0 = switched off

Configuration of monitoring
CANaux1_IN error
"CommErrCANauxIN1” (CE11)

w03
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Code
No.

C2482

C2483

C2484

C2485

C2491

O U1 A W N

278

Appendix
Code table

Designation

MONIT CE12

MONIT CE13

MONIT CE14

MONIT CE15

CANa IN bits
CANa IN bits
CANa IN bits
CANa IN bits
CANa IN bits
CANa IN bits

Possible settings

Lenze/
{Appl.}
3

Selection

TRIP
Warning
off

TRIP
Warning
off

TRIP
Warning
off

TRIP
Warning
off

{1 hex}

Lenze

FFFF

IMPORTANT

Configuration of monitoring
CANaux2_IN error
"CommErrCANauxIN2” (CE12)

Configuration of monitoring
CANaux3_IN error
"CommErrCANauxIN3” (CE13)

Configuration of ”system bus
(CAN-AUX) off” monitoring at
CAN bus interface X14
"BusOffState” (CE14)

Configuration of the gateway
function

Process data input words
(hexadecimal) for CAN bus
interface X14

Hexadecimal value is bit-coded.
Read only

CANaux1_IN (bit0...15)
CANaux1_IN (bit 16 ... 31)
CANaux2_IN (bit0... 15)
CANaux2_IN (bit 16 ... 31)
CANaux3_IN (bit 0 ... 15)
CANaux3_IN (bit 16 ... 31)

w203

w203

w203

w03
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Code Possible settings

No. Designation Lenze/  Selection
{Appl.}
C2492

1 CANalIN -199.99
words

2 CANaIN
words

3 CANalIN
words

4 CANaIN
words

5 CANaIN
words

6 CANaIN
words

7 CANaIN
words

8 CANa N
words

9 CANalIN
words

10 CANalIN
words

11 CANalIN
words

C2493

1 CANa OUT -199.99
words

2 CANa OUT
words

3 CANa OUT
words

4 CANa OUT
words

5 CANa OUT
words

6 CANa OUT
words

7 CANa OUT
words

8 CANa OUT
words

9 CANa OUT
words

10 CANa OUT
words

11 CANa OUT
words

EDBCSXM064 EN 7.0

{0.01 %}

{0.01 %}

Lenze

199.99

199.99

Appendix
Code table

IMPORTANT

Process data input words
(decimal) for CAN bus interface

X14

100.00% = 16384
Read only
CANaux1 INword 1
CANaux1_IN word 2
CANaux1_IN word 3
CANaux2_IN word 1
CANaux2_IN word 2
CANaux2_IN word 3
CANaux2_IN word 4
CANaux3_IN word 1
CANaux3_IN word 2

CANaux3_IN word 3

CANaux3_IN word 4

Process data output words
(decimal) for CAN bus interface

X14

100.00% = 16384
Read only

CANaux1l OUT word 1
CANaux1 OUT word 2
CANaux1 OUT word 3
CANaux2_OUT word 1
CANaux2_OUT word 2
CANaux2_OUT word 3
CANaux2_OUT word 4
CANaux3_OUT word 1
CANaux3_OUT word 2

CANaux3_OUT word 3

CANaux3_OUT word 4

il
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Code table
Code Possible settings
No. Designation Lenze/  Selection
{Appl.}
C2500
0
C2501
0
C3001 EncDirlnv 0
C3002 NoChangeOfP 0
os
0
1
C3008 HomeMIlim 10,0
0,00
C3009 TimeHomeMIli 100
m
0

280

{1}

{1}

65535

65535

Normal (direction of rotation CW)

Inverse (direction of rotation CCW)

ChangeOfPos

NoChangeOfPos

{0,01 %}

{1 ms}

Lenze

100,00

65535

IMPORTANT

PLCflag1...255
PLC flag 256 ... 512

Encoder mounting position e

Direction of rotation with regard L
to motor direction of rotation

Resolver as absolute value (88
encoder

After "mains off/on”, homing
has to be carried out.

The actual position is initialised
with the value "0”.

The actual position value is
initialised with the position
value at "Mains off” and is used
further at "Mains on”.

Homing is not required.

Note: With "Mains off” the
feedback system must rotate less
than £ 0.5 revolutions.

Torque limit value for homing 127
mode C3010 = 16 or 17 o

(100,00 % = maximum torque
from C0057)

Duration for detecting the WITZ3
mechanical limit stop for homing [0
mode C3010 =16 or 17

EDBCSXMO064 EN 7.0



Code

No. Designation

C3010 HomingMode

C3011 Home offset

C3012 Measure offs.

C3020 Manlog

C3021 ACC-CTRL
enable

C3022 DCC-CTRL
enable

C3030 FolloErrWarn

EDBCSXM064 EN 7.0

Possible settings

Lenze/
{Appl.}
8

25,0

1,0

1,0

400000

Selection

10
11
12
13
14
15
16
17

99

> Rn_MP
<_Rn_MP

> Lp_ <_Rn_MP
<_Ln_> Rn_MP
>_Rp_<_Rn_MP
<_Rp_>_Rn_MP
> Rn_>_TP
<_Rn_<_TP

> TP

<_TP

> Lp < TP
<_Ln_>_TP

> Lp_<_MP
<_Ln_>_MP
>_MP

<_MP

> MLim
<_MLim

Set reference

-2140000000 {1inc} 2140000000
-2140000000 {1inc} 2140000000
-0,00 {0,01 %} 100,00
0,000 {1s} 999,000
0,000 {1s} 999,000
0 {1inc} 2140000000

Lenze

Appendix
Code table

IMPORTANT

Homing mode

Selection symbolism:

® >: Movement in pos. direction

® <:Movement in neg. direction

® Lp: Limit switch in pos.
direction

® Ln: Limit switch in neg.
direction

® Rp: Pos. edge of the reference
switch

® Rn: Neg. edge of the reference
switch

® MP: Zero pulse/position of
the position encoder, once per
motor revolution

® TP: Touch probe signal

® MIlim: mechanical limit stop
(torque limit value)

Notes:

® When using the homing
modes 0 ... 5, set C0540 = 2.

® The mechanical limit stop is
defined as exceedance of the
torque limit C3008 for the
duration C3009.

® When the last action listed is
executed, the home position
is set (e.g. zero pulse with
"MP”), even if the drive
continues traversing.

o Inall modes without limit
switch ("Lp” / "Ln”) retracting
from the limit switch with
error handling set in C317 is
not possible.

Offset between home position

and standstill position

Offset for shifting the zero
position with regard to the
standstill position

Manual jog speed in % of C0011
(maximum speed)

Acceleration time:
Within this time, the manual jog
speed (C3020) is reached.

Deceleration time:
Within this time, the manual jog
speed (C3020) is reduced to zero.

Following error limit for enabling
a warning

WA
WII3

w23

w23

W37

W37

W37

14

281



Code
No.

C3031

C3032

C3033

C3034

C3037

C3038

C3150

282

Appendix
Code table

Possible settings

Designation Lenze/  Selection

{Appl.}

FolloErrFail 800000

0 {Linc}
FollErrlreac 2

0 TRIP

1 Message

2 Warning

3 Off

4 FAIL-QSP
FollErr2reac 4

0 TRIP

1 Message

2 Warning

3 Off

4 FAIL-QSP
FollowErrDisp 0

-2147483647 {1 units}
VelModeErr 25,0

0,00 {0,01 %}
VelModeErrRe 3
ac

0 TRIP

1 Message

2 Warning

3 Off

4 FAIL-QSP
Stateword 0

0 {1 units}

Lenze

2140000000

2147483647

100,00

65535

IMPORTANT

Following error limit for enabling ([ [T40

a FAIL-QSP

(Quick stop (QSP) is executed.)

First reaction when following [Q[T49
error limit has been reached

Second reaction when following (1[40
error limit has been reached

Following error
Only display

w14

Speed deviation for enabling the
response to speed errors (C3038)

Response to speed errors in
"Velocity Mode” (C5000 = 2)

Status word
Only display

LI[I0g
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Code
No.

C3151

O 00 N O U1 A W N B

R B R R R R
i A W N R O

16
3152

C3153

O 00 N O U1 A W N B

R R R
N B O

13
14
15
16

Possible settings

Designation Lenze/  Selection
{Appl.}

0
StateBit 0 Bit 0
StateBit 0 Bitl
StateBit 0 Bit2
StateBit 0 Bit3
StateBit 0 Bit4
StateBit 0 Bit5
StateBit 0 Bite
StateBit 0 Bit 7
StateBit 0 Bit 8
StateBit 0 Bit 9
StateBit 0 Bit10
StateBit 0 Bit11
StateBit 0 Bit12
StateBit 0 Bit13
StateBit 0 Bit14
StateBit 0 Bit15
Controlword 0

0

0
ControlBit 0 Bit 0
ControlBit 0 Bitl
ControlBit 0 Bit2
ControlBit 0 Bit3
ControlBit 0 Bit4
ControlBit 0 Bit5
ControlBit 0 Bit6
ControlBit 0 Bit 7
ControlBit 0 Bit 8
ControlBit 0 Bit 9
ControlBit 0 Bit10
ControlBit 0 Bit1l
ControlBit 0 Bit12
ControlBit 0 Bit13
ControlBit 0 Bit14
ControlBit 0 Bit15

EDBCSXM064 EN 7.0

Appendix

Code table
IMPORTANT
Status word (in bits)
Only display
{1 bit} 1
Toggle bit
Operating mode-oriented function

Operating mode-oriented function
Operating mode-oriented function
Operating mode-oriented function
Positive hardware limit switch
Negative hardware limit switch
Reserved

Status information 0

Status information 1

Status information 2

Status information 3

Warning

Actual position OK

FailToAckn
(Reset fault message)

Controller is ready for operation
Control word

Only display
{1 units} 65535
Control word (in bits)
Only display
{1 bit} 1

Toggle bit

Not assigned

Reserved

Quick stop (QSP)
Monitor data selection
Monitor data selection
Monitor data selection
Controller enable
Operation inhibit
Controller inhibit (CINH)
Set fault message (TRIP-SET)

Reset fault message
(TRIP RESET)

Operating mode-oriented function
Operating mode-oriented function
Not assigned

Reserved

Lenze

il

LJI[I0g

L1034

L1034
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Code table
Code Possible settings IMPORTANT
No. Designation Lenze/  Selection
{Appl.}
C3160 ToggleErrReac 3 Toggle bit error handling 103
0 TRIP
1 Message
2 Warning
3 Off
4 FAIL-OSP
C3161 ToggleErlLimit 4 Toggle bit error counter limit 103
0 {1 units} 65535
C3162 ToggleBitFail 0 Toggle bit error counter
Only display
0 {1 units} 65535
(3165 SyncinsideWi 0 CAN synchronisation inside the ~ [L[T92
n window
Only display
0 {1 bit} 1
C3170 NoHoming 3 Reaction, when the reference is
Reac not known.
0 TRIP
1 Message
2 Warning
3 off
4 FAIL-OSP
C3175 HW EndReac 4 Response when a hardware limit (1 [T423
switch is activated.
0 TRIP
1 Message
2 Warning
3 off
4 FAIL-OSP
C3180 MonitorData 0 Monitor data selection L [TI09g
Only display
0 {1 units} 7
C3181 MonitorData 0 Monitor data selection O [T0q
off
MCTRL_nPos_a Axis position 16 bits
2 DINT_TO_INT Following error £215
(MCTRL_dnPosSet_p)
3 MCTRL_nNAct_a Actual speed (Nmay = 214)
4 MCTRL_nMAct_a Actual torque (Mmay = 214)
5 MCTRL_nlAct_a Actual motor current (Imay = 214)
6 MCTRL_nDCVolt_a Current DC-bus voltage
(214 A 1000 V)
7 nPosLatchDiff Difference between actual
position and position at touch
probe (C6000)
C3200 Act.Fault 0 All fault indications Current fault LzZ3ag
(TRIP, FAIL-QSP, warning, message) Only display
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Code

No. Designation

C3201 FailReaction

C3210 Failnumber

C3211 FailNumber
Old

C3420 M_Pilot_
Contr

C3421 M_Operate_T
H

C3422 PilotConMGai
n

C3430 NPilotControl
C4000 GlobalReset

C4010 Ctrl_Interf

EDBCSXM064 EN 7.0

Possible settings

Lenze/ Selection
{Appl.}
0

0 TRIP
1 Message
2 Warning
3 FAIL-QSP
4 Not assigned

0 All fault indications

(TRIP, FAIL-QSP, warning, message)

0 All fault indications

(TRIP, FAIL-QSP, warning, message)

1
Off
On
10
0 {1 units}
1,0
1,00 {0,01
units}
1
Off
On
0
Off
On
0
0 CAN
No function
No function
C4040
4 No function

Lenze

16384

100,00

Appendix
Code table

IMPORTANT

Fault handling
Only display

Current fault number

Only display

Previous fault number
Only display

Torque feedforward control

Torque operating threshold

Gain of torque feedforward
control

Speed feedforward control
Global reset of the PRG

Control interface

il

Bilp
Bilp

LwrIsg

Control word is expected via PDO L[E37

CAN1_IN.
Not used
Not used

Control word is generated by
GDC/User or received by a
master control via SDO.

Not used
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Code

No. Designation

C4040 AppControl

C4018 MmaxVal

C4264 CanSync_Dev

C5000 OpMode

C5001 Mode_Op_Dis

C6000 LatchPosition

286

Possible settings

Lenze/
{Appl.}
0

100,0

Selection

Bit 0
Bitl

{1 bit} 1
Toggle
Release limit switch

Bit2 Reserved
Bit3 QsP
Bit4 Monitor data selection bit 0
Bit5 Monitor data selection bit 1
Bit6 Monitor data selection bit 2
Bit 7 Controller enable
Bit 8 Operation inhibit (DISABLE)
Bit9 Controller inhibit (CINH)
Bitl0  Set fault message (TRIP-SET)
Bitll  Reset fault message (TRIP RESET)
Bit12 Not used
Bitl3  JogCW
Bitl4  JogCCW
Bit15 Reserved
0,01 {0,01 %} 100,00
-32767 {1} 32767
Velocity mode
Homing Mode
Interpolated Position Mode
128 Manual jog
Velocity mode
Homing Mode
Interpolated Position Mode
128 Manual jog
-2147483647 {Linc} -2147483647

Lenze

IMPORTANT

Application control word when
C4010=3

Here, a drive can also be
traversed without having a
master control (e.g. using GDC).
Moreover it is possible to assign
a control word via an SDO of a
master control to enable a
manual jog (CQ [I37) by the
control.

Limit value for max. torque

® 100 % = maximum torque
from C0057

® Change become effective in
the "Interpolated Position
Mode”.

Deviation of the control program
synchronisation
Only display

Selection of the operating mode

Operating mode
Only display

Position at touch probe

wIsg
W37

WIoT

wrzg
W13y
W33
w3
w37
Wz

W13y
W33
w3
w37
LJI[I0g
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Code

No. Designation

C6001 PoslatchAct

C6002 TPReceived

C7900 L_GDC Vers

C7901 Costumer_
Vers

EDBCSXM064 EN 7.0

Possible settings

Lenze/ Selection

{Appl.}

0
0
1
2
3

0
0
1
2
3

0
0

Not active

Wait for rising edge

Wait for falling edge

Wait for rising or falling edge

No TP recognised
TP with rising edge recognised
TP with falling edge recognised

TP with rising or falling edge
recognised

{1}

Lenze

99999

Appendix ikl
Code table

IMPORTANT

Activation: L [TI09g
At touch probe (X6/DI2 = HIGH),

the actual position is saved in

C6000.

Touch Probe (TP) recognised
Only display

Lenze-internal versioning
(e.g. V1.2 =1020000)
Read only

Customer’s version identification
e Can be set by the customer.
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11.2

11.2.1

11.2.2

11.2.3

11.24

288

Appendix

Overview of accessories

Overview of accessories

The accessories are not included in the scope of supply. Lenze’s basic devices and
accessories are carefully matched to each other. With the basic device and the accessories,
all components for a complete drive system are available. The component selection must
be matched to the respective application.

Connectors

In order to provide a flexible purchasing, the connectors are available as separate delivery
units complementing the power supply, capacitor and axis modules of the ECS series:

» ECSZEOO00XOB (connectors for power supply modules)

» ECSZKOOOXOB (connectors for capacitor modules)

» ECSZAO000XOB (connectors for axis modules)

Shield mounting kit

The shield mounting kit ECSZS000X0B001 contains components for reliable and quick
fixing of the cable shields. The scope of supply includes:

» Shield sheet for motor cable

v

Wire clamp for shield connection of motor cable

v

Wire clamp for shield connection of control cables

v

Wire clamp for shield connection of motor monitoring cable

Power supply modules

For generating the DC-bus voltage for the axis modules:
» ECSxE012
» ECSxE020
» ECSxE040

The modules are delivered in three different mounting designs (x): standard panel
mounting (E), push-through mounting (D) and cold-plate mounting (C).

Capacitor modules

For backing up the DC-bus voltage for the drive system:
» ECSxKO001
» ECSxK002

The modules are delivered in three different mounting designs (x): standard panel
mounting (E), push-through mounting (D) and cold-plate mounting (C).

mnze EDBCSXMO064 EN 7.0



11.2.5

Components for communication

Communication modules

Appendix

Overview of accessories

il

Various communication modules are available for supply modules and axis modules of the

ECS series:

Communication module
Keypad XT
Card module

Diagnosis terminal (Keypad XT with hand-held)

LECOM-A (RS232)
LECOM-B (RS485)
LECOM-A/B (RS232/485)
LECOM-LI (optical fibre)
FP interface

LON

INTERBUS

PROFIBUS-DP
DeviceNet/CANopen
CAN addressing

System bus components

PC system bus adapter
Voltage supply via DIN connection
Voltage supply via PS2 connection

Voltage supply via PS2 connection
(electrically isolated from CAN bus)

USB system bus adapter

Components for digital frequency coupling

Digital frequency distributor/cables
Digital frequency distributor
Master digital frequency cable

Slave digital frequency cable

Type/order number
EMZ9371BC
EMZ22211B
E82ZBBXC
EMF21021B-V004
EMF21021B-V002
EMF21021B-V001
EMF21021B-V003
EMF2103IB
EMF21411B
EMF2113IB
EMF2133IB
EMF21751B
EMF21741B

Type/order number
EMF21731B
EMF21731B-V002
EMF21731B-V003

EMF21771B

Type/order number
EMF2132IB
EYD0017AxxxxW01W01 1)
EYD0017AxxxxW01W01 1)

1) "xxxx” = Cable length in decimetre (example: "xxxx” = "0015” — length = 15 dm)

EDBCSXM064 EN 7.0
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11.2.6 Brake resistors
External brake resistors with specially adjusted pulse capability for the cold-plate variant
in IP50 design:
» ERBMO39R120W (39 , 0.12 kW)
» ERBMO20R150W (20 ©Q, 0.15 kW)
External brake resistors with increased power loss in IP20 design (protection against
accidental contact according to NEMA 250 type 1):
» ERBDO047R01K2 (47 Q, 1.2 kW)
» ERBDO022R03KO0 (22 €, 3.0 kW)
External brake resistors with increased power loss in IP65 design (NEMA 250 type 4x):
» ERBSO039R01K6 (39 Q, 1.6 kW)
» ERBS020R03K2 (20 €, 3.2 kW)
Assignment of external brake resistors
Power supply module
Brakeresistor  © [:va] ECSEE... ECSDE... ECSCE...
012 020 040 012 020 040 012 020 040
ERBMO39R120W 39  0.12 ° °
ERBMO20R150W 20  0.15 °
ERBDO47RO1K2 47 12 ° ° ° ° ° °
ERBDO22RO3KO 22 3.0 ° ° °
ERBSO39R01K6 39 16 ° ° ° ° ° °
ERBS020R03K2 20 32 ° ° °
Pp Permanent power
11.2.7 Mains fuses

Fuses are not offered by Lenze. Please use standard fuses.
Observe the national and regional regulations (VDE, UL, EVU, ...).
Only circuit-breakers or UL-approved fuses can be used for cable protection.

In UL-approved systems, only UL-approved cables, fuses and fuse holders are to be used.
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Overview of accessories

11.2.8 Mains chokes
It is not mandatory to use a mains choke for operating the ECS modules. The respective
application determines whether a mains choke is required or not.
Advantages when using a mains choke:
» Lower system perturbations
— The waveform of the mains current is approximated to the sinusoidal shape.
— Reduction of the effective mains current by up to 25%.
— Reduction of the mains, cable and fuse load.
» The effective DC-bus current also decreases by up to 25%.
Increased service life of the connected axis modules

— A mains choke reduces the AC current load of the DC-bus capacitors and thus
increases their service life.

» Low-frequency radio interference voltages are reduced.

Please note:

» With mains choke operation the maximally possible output voltage does not fully
reach the value of the mains voltage.

» For operation of drives for accelerating duty with high peak currents, it is
recommended to use mains chokes with linear L/l characteristic (Lenze types
ELN3...).

» The choke rating is to be checked and adapted to the respective conditions.

Mains chokes for the power supply modules:

AT s‘;‘;’zley R Mains choke type I, [A] L, [mH] '.‘i’l;ﬁr:;r(cl;]s
ECSxE012 ELN3-0150H024 3x24 3x1.5
ECSxE020 ELN3-0088H035 3x35 3x0.88 4%
ECSxE040 ELN3-0055H055 3x55 3x0.55

EDBCSXMO064 EN 7.0 '-enze 291
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11.2.9

11.2.10

292
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RFI filter

According to the application, different measures for reducing the mains current and for
radio interference suppression are required on the supply side for servo systems. As a rule,
these measures are not mandatory, but protect the universal application of a servo system.

Lenze offers a built-on filter for each power supply module for the interference level A. The
RFI filters are designed for the ECS power supply module assigned and up to 10 axes with
a motor cable length of 25 m each (Lenze system cable). The interference level A is
observed as long as the motor cable length per axis module is 25 m at a maximum (Lenze
sytem cables) and the number of the ECS axis modules is maximally 10.

RFI filter type ECS power supply module type
ECSxE012
ECSZZ020X4B
ECSxE020
ECSZZ040X4B ECSxE040
Type of RFI filter U[Vv] 1[A] Ploss [W] Weight [kg]
ECSZZ020X4B 3/PE AC 500 V. 16 6.2 i0
ECSZZ040X4B at 50...60 Hz 32 9.3 ’

U  Rated mains voltage
I Rated mains current
Ploss Power loss

Motors

Matched motors can be obtained under the following type designations:

» MCA series asynchronous motor (high speeds by means of wide field weakening
range)

MCS series synchronous motor (for high-dynamic applications)

MDxMA series asynchronous motor (cost-effective)
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12 Index
A A d 0

- ECSCx...
[Pbsolute value encoder (Hiperface] HTmensions—39
Eingle-turn/multi-turn}, 98] WEL
Accessories, 288 - ECSDx..

fiimensions

- prakeresistors, 290] —
- Eapacitor modules, 288| - ECSEx C
- Eommunication modules, 289] fdimensions
- digitalfrequency cables, 289] Axis synchronisation
- digital frequency distributor, 289] - ANB 90
- [nains chokes, 297] - hiaterminal, T94]
-
- B

- power supply modules, 283]

Basic identifier, 182]

- RETfilter, 297]
- ERTeld TOURTRE KT asic settings wi )
- Eystem bus components, 289] Baud rate
-E O 37
Bddress setting, 184] 72 DIP SWitc !
Addressing - System bus (CAN). see baud rate
- parameter data objects, 182] Brake
- process data objects, 187] - Flosing. 97
Adjusting current controller, 147] -
Adjusting the current controller - bpening, 2
- Ealculating the electrical motor values, 147] Brake configuration, 91|
- [netrological detection of electrical motor values, 149 Brake resistor, external, 290|
justment of Tield controller / fiel[d weakenin - pssig 20
Eontroller, Adjustment, 154] -
Brake resistor, internal, Connection, 49]
- Bus cable length, 73]
Enalog input configuration, 59] B d 19
pplication, as directed, : Ff, 202
REpplication as directed, 15] B :

N

ssignment, external brake resistor,

[Cable cross-section, 73]

Assignment of the plug connectors

- power terminals, 45] - fonnection of “safe torque off”, 63]
[Emospheric pressure, 23] [able specification, 71|
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ables, shielded, [CAN data telegram, 167]

[Cables, specification, motor cables, 51] CAN network

CAN bus - Communication phases, 163]

- Earry out reset node, 183] - hetwork management (NMT]), 170]
- o 5 18 - ftate transitions, 169]

- Eyclic process data objects, 173] -E 63

Eynchronisation, 174]
- fatatelegram, 167]

[CAN sync identifier, 190]

- @etermining the master in the drive system, 187] AN syncresponse, 1927]
= EVenE'ConEro ea DI’OCESS aaEa OBIECES, I; 5| user organlsa ion Ci , omepage’
- [dentifier,
T 5 . Capacitance per unit length, 71]
3
- ﬁefWOI‘R managemenf aafa, IEgl [ apacﬁor moaule, ]U]
- parameter data, 163] 176]
apacitor module XK..., Connection,
- parameter data channels, 176]
- parameter data objects, addressing, 132] [CE=typical drive system, 41]
- process data, 163 “E g, 4

from the axis module, 106] -
[otheaxis module, 104]

- process data objects, 171]

datatransmission, 177]
- process data telegrams, 171]

- petting baud rate, 183] arging current limitation, function selection,
- petting boot-up Time, 188]
- Betting node address, 183] m ;
- Fispay code, 182]
- Betting the cycle Time, 188]
- Fynchronisation, 189] [Code descriptions, 17|
- pserdata, 168] 177] ode table 8
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Index

Eommissioning, 79] - Betiing the voltage threshold, 83|
- adjusting the current controller - Bpeed controller adjustment, 157]
Ealculating the electrical motor values, 147]
[netrological detection of electrical motor values, 143] Eommunication modules, 289]
- Rdustment of Tield controller / Tield weakening Communication phases, 163]
- Basic seffings with GDC,_8T] Configuration, 166]
- before you start, 79] -
- Eommissioning steps, overview, 80] -
- Eonfiguration of control interface, 103]
[Eontrol word, 105] Eontroller current Toad (T X t-monitoring), 208]
[nonitor data, 106] DC-bus voltage, 217]
p d, 10 peatsink temperature, 206]
- Eontroller enable, 139] [maximum speed, 216]
- Enfry of machine parameters, TT0] nonttoring fimes for process data input objects, 204]
- Enfiy of motor data 89] [notor current Toad (12 X t-monitoring), 210]
[notor phases, 217]
- Following error monitoring, 140]
[notor temperature sensor, 213]
- polding brake configuration, 91]
E osing the BraRe, 92| m
ppening the brake, 93] FinCos encoder, 214]
- [Imit positions and Tmit switches, evaluation of
hardware 'mit switches, 147] [emperature inside the device, 207]
- Joading the Lenze settings, 36] [hermarlsensors, 207]
- pperation with servo motors from other manufacturers] [oltage supply of the control electronics, 217]
[24] - PAoNTorNg FUNCIIoNS, OVErview, 193]

- operation with servo motors of other manufacturers

Ea|usflng current controller, 147]

- monitoring processes, motor temperature, 205]

ecking the direction of rotation of the resolver, - MotionBus/system bus (CAN)
ETfecting rotor position adjustment, 149] Bxis synchronisation, T90] 194]
Q
Entering motor data, 144] D d
: O
- Dptimising the drive behaviour, 157] =
- AUICK STop [OSP], T43] Eynchronisation, 189]
- Resolver adjustment, 157] =TepTarn counter.
- select operating mode - i3 automation interface
ManualJog, 15/} :
eTocity Mode. - P13 system bus (CANJ Interface, 166]
-E[Seectmg The Tunction of the charging current imitation;] onfiguration of control TAterface.
- process data from the drive, status word, 107]
- Eelection of the operating mode, 129] -
Homing Mode, 137] - process data to the drive
nterpolated Position Mode (IP-Mode], Eontrorword, 105]
- Fet homing, offset of the zero position [offset selection], [monitor data, T06]
£z
- setting homing .
[eTerence search With continuous positioning axis, 127] Connection
[eference search with linear positioning axis, 125] - Capacitor module ECSxK 54|
- setting of feedback system - DCBus A5 A7)
Bbsolute value encoder, 99|
=
[ncremental encoder (TTL encoder), 97] External brake resistor, 50]
- [nternar brake resistor, 49]
Bin/cos encoder, 97] .
Ein/cos encoder (single-turn, multi-turn), 99]
- fnotor holding brake, 45] 52]

- Betting of homing, 83]

odes (homing modes), onnection ">are torque o11_, terminals,
- Betting of homing, parameters, 117]
[Connection "safe torque off”, 60|
- Betting of mains data, 87]

- etting o € Teedback system, -Eaalflonalsa efy instructions, 62]
Fesolver as multi-turn absolute value encoder, 96| - functional description, 61]
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Connection of "safe torque off” D
- function check, 67] ata telegram
2
=
implementation, 0] ata, general electrical,
- ninimum wiring, 64] DC bus
- fechnical data, 63] - fonnection
- With multiple-contact switches, 64] -
- With safety PLC, 66] DC-bus voltage
Eontrol connections, 56] -
- pvervoltage, 21T]
- Bnalog Input, configuration, 59] pvervoltage
- bndervoltage, 2171]
- Bssignment of the plug connectors,
Defining boot-up master, 187]
- Eable cross-sections, 45] 47 57]
onnection of sale torque ofr_, Dellnlng master in the drive sstem, 18”
- Digital inputs, 53] Definition of notes used, 22|
- Pigital outputs, 53] Pertinitions, 10]
- Btarting torques, 57] evice address setting,
- [ightening torques, 45| 47] Device protection, 19]
Eonnection of "safe torque off”, 3] evice protection by current derating,
Control factor, 27] iagnostic codes,
Controlsignals, 56] - pus status, 195]
- salorany counla), 196
- diagnostic codes, bus 1oad, 197]
- BTETEaT GUTPUTE agnostic codes, bus load,
Diagnostics, 217
Controlterminals, 55] S Sb3Drve Contro
Controlword, 105] - i obal Drive Oscilloscope ]
Dragnostics with GDO, 220]
[Control/signal cables, shield connection, 55| STfons
- With XT EMZ9371BC keypad, 224]
- Bpplication as directed, 15] Digital control signals, 53]
- [dentiication, 15| Digital frequency cables, 289]
Controller current Toad, T x --monitoring, 208] 1gital fTrequency distributor,
Dig D 3
Controller enable, 139] _
* - ferminal assignment, 53]
ontroller inhibi X Digital outputs, 58]
Correction value of phase controller, 191] - [erminal assignment, 58]
. L. Dimensions, 32]f 35]f 39]
Current characteristics -
- pXis module EC5CX..., 39|
- Bpplication example, 29] - Exieodnie M
- fevice protection by current derating, 30] - BXis module ECSEX, 32]
- fated output current, 27] TP 5
Current derafing, 30] Discharge current to PE, 24|
yclic process data objects, Drive system, 10
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Earthing, EMC, 43]
Effecting rotor position adjustment, 149]
Electricalinstallation, 41]

- gonnection “Safe torque oft”, terminals, 63|

- Eonnection “safe torque off’, 60]

Eaalflona safety Instructions, 62]
Functional description, 61]

- connection of ”safe torque off”
function check, 67]
[mplementation, 60]
inimum wiring, 64]

[echnical data, 63]
with muftiple-contact switches, 64]
with safety PLC, 66]

- Lonnection of capacitor module ECS5XK..., 54|

- Eontrol connections, 55] 56]
Bssignment of the plug connectors, 56]

Digital outputs, 53]

- feedback system,

esolver, /4
- [nstallation of a CE-typical drive system, 41]

E

S d O /]
plructure, 4/
- [nstallation of CE-typical drive system, earthing, 43]

- power connections, 45]
Eonnection of external brake resistor, 50|
[nternal brake resistor connection, 49]
[motor connection, 51]

- power terminals, 45]
pssignment of the plug connectors, 45]
DChbus connection, 47]

DC-bus connection, 45]
[motor connection, 45]
[notor holding brake connection, 45] 57|

- Fpecification of the cables, motor cables, 51]
Electromagnetic compatibility, 24]
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- EBSO ute value encoder (Hiperface]
Fingle-turn/multi-turn), 98]

- [ncremental encoder, 77]
- [ncremental encoder (TTLC encoaer), 97]
- Fin/cos encoder, without serial communication, 97]

- pInCos encoder,

EBSO ute value encoder (Hiperface]
Fingle-turn/multi-turn), 98]

- BUppIy VOTtage, 76|
Entering motor data, 144]
Entry of machine parameters, 110]

Entry of master angle and synchronisation]
Bynchronisation cycle, 190]

Entry of motor data, 89]
Environmental conditions, 23]

- ptmospheric pressure, 25|

- Lemperature

- Wibration resistance, 23]
Error analysis, 225]

- bia history buffer, 226]

status word,

- via

Error messages

- Causes and remedies, 230]
- [auses and remedies, 230]
- Eonfiguration, 198]

- FESet (TRIP-RESET], 237]

Error response, 178

ardware limi

valuation o

Event-controlled process data objects, 175]

Examples
- Read parameters, 180]
- [urite parameters, 1871]

Executing a reset node, 188]
Explanations, code table, 238]
External brake resistor, 290]

- gonnection U

switches,

4y
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F Guiding angle selection and synchronisation
- axis synchronisation
FAIL-OSP, 203] AN 90
Fault analysis_225] Ta terminal, 192
- iaFistory butfer—226] - ynchronisation time, 189]
-Fa status word,
- P EDs, 275] H
- With Keypad XTEMZ937TBC, 275] Hardware limit switches, evaluation, 142]
Fault elimination, fault analysis with history butfer, 224 eatsinK Terperature onTtonng.
Fault messages, 230] IStory Buffer,
- Eauses and remedies, 230] - Fodes 276
- Eonfiguration, T98] - felete entries
- [ESeT{TRIP-RESET), 237] - For Tault elimination, 226]
eatures, ELoXM, olding brake configuration,
Feedback system, wiring, 73] - flosing the brake, 97]
- Encod 5 - ppening the brake, 93]
- [ncremental encoder, 77] - —
- fesolver, 72
Homing Mode, 132]
- BinCos encoder, 73]
ield controller / Tield weakening controller, Homing modes, 113
- Miode 99, 123]
Fifters, EMC, 47
- fnodes 0 and I, 114]
Following errors, monitoring, 140] - Fhodes T0 and TT,_T19]
ree space - [nodes 12 and 13, 120]
unctional earth conductor, odes 22 an

- nodes 16 and 17, 122]

- - nodes 2and 3, 115]
- DCBEE 28]
- modes Zand 5, 116]
- [eplacing, 48]
N - nodes 8and 9, 118]
G oming modes (homing modes), modes 6 and 7,
Global Drive Control (GDC) I
-
- parameter setting, 159] [dentification, controller, 15]
obal Drive Oscilloscope X [dentifier, 167]] 182]
-
- Diagnostics with GDO, 220] EAN sync identifier, 190]
- DO Buttons, 219] - fSplay code, T87]
uiding angle default and sychronisation, correction valu [ncremental encoder, 77 97]
bf phiase controlier, 1511 [RstalTation, 23]
Guiding angle default and synchronisation hstallation of a CEtypical drive System.
- Sync identitier, - Fifters, 42
- ERNSYnC response, 197] -
- [monitoring, 197] Eables, 46)
- phasehife, 19T] - Frucre 2]
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nstaliation o -typical drive system, €a ing, K

[nstallation, electrical, 41] eypa , fault analysis,
- Eonnection “Safe torque off, terminals, 63]
- Eonnection “safe torque off ", 60] L
pdditional safety instructions, 62]
Functional description, 61] [ECOM, status word " 0150/C01 55" 228]
- connection of ”safe torque off” [EDs, 275]
function check, 67]
[mplementation, 60] [egalregulations, 15]

minimum wiring, 64|
[Echnical data, 63]

.
ith muTtiple-contact switches, 64] imit positions and limit switches, hardware limi

fvith safety PLC, 6] Ewitches, evaluation, 142]
- [fonnection of capacitor module ECSXK—, 54]
[oading the Lenze setting, 86|

- Eontrol connections, 55] 56]

Bssignment of the plug connectors, 56 [ow-voltage supply, 10]
DIg D 3
Digital outputs, 58] M
- [Eedback system,
alfunction of drive, 229]
ESoIver, 72
ManaTIog, 137]
- [Astallation of a CE-typical drive system, 41] B
Manual jog parameters, 137]
S d O /]
Structure, 42] Manufacturer, 15]
- [Astallation of CE-typical drive system. earthing, 43] Maximum speed, monitoring, 216]
- power connections, 45]
MICTRL _MotorControl (motor control]; adjusting the speed
Eonnection of external brake resistor, 50] Fomtrolier. T53]
controller, 155]
[nternal brake resistor connection, 49]
[otor connection, 51 Mechanical installation, 31]
- power terminals, 45] - cold-plate technique X...),
Bssignment of the plug connectors, 45]
- [Miportant notes, 31
DT bus connection, 47]
-bus connec |0n, = Dush-thl’ough techn|que (t(_SDX...), 34'
fiotor connection, 45] - With TiXing raiis X,
ffiotor holding brake connection, 45] 52]
Menu structure, XT EMZ9371IBC Keypad, 164]
- Epecification of The cables, motor cables, 51]
v, 5 0

[nstallation, mechanical, 31] y
- push-through technique (ECSDX...), 34]

Installation, mechanical

- Eold-plate technique X...),

- [mportant notes, 371]

- With fixing rails Xo),

[nsulation resistance, 24]

nternal brake resistor, Connection,

nterpolated Fosition iiode mode),
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[iodes for hioming, TT4] MotionBus (CAN)
Je— - CAN data telegram, 167]

- fiodes Uand T, T14] - Earry out Teset iode, 188

- Fiiodes T0 and T, TI9] - [onTiEurng, 18

- fiodes T2 and 13,120] - EYCIic process data objects, 173]

Bynchronisation, 174]

- fetermining the master In the drive system, 187]
- Event-controlled process data objects, 175]

- [dentifier, T67] 187]

- nodes 14 and 15, 121]
- nodes 16 and 17, 122]
- nodes 2 and 3, 115]

- Iiioaesl and 5, IIG' e 3 g
- nodes 6 and 7, T17] - Petwork management data, 168]
- modes 8'and 9, T18] - parameter data, 168 176]
Monitoring - parameter data objects, addressing, 187
busoT2uE -
- process data objects, 171
- Eontroller current Toad, T x t-monitoring, 208] == —T3
- DC-bus voltage, 21T] Hata transmission, 172]
- FAT-OSP20 - process data telegrams, 17T]
- FeatsiK temperature, 206] - Eetting boot-up time, 183
- nessage, 203] - Eetting of baud rate, 183]
- [ionTtoring Times Tor process data Input oblects, 204] - petting of node address, 183]
- [riotor current Toad, T2 X t-monitorning, 210] - petting the cycle time, 188]
- m - EEI’UCEUI’E O| a BUS sstem, 72'
- [iotor temperature, 207] - bserdata, 168177
- pf Tollowing errors, T40] -wiring, /0]
- BInCos encoder, 714 Mctor cable length, 23]
-Bp d

[Motor cables, specification, 51|
[Motor currentToad, T2 x T-monitoring, 210]

- [hermal sensors, 207]
- [[oggle-bit monitoring, 108]

- FoTtage supply of the control electronics, 217] Motor holding brake, connection, 45]
- Warning, 203] Motor phases, monitoring, 212]
monitoring [Motor protection, 20]

- maximum speed, 716] Motor temperature, monitoring, 205]

- notor temperature sensor, 213]
- Fesolver supply cable, 213]

Monitoring functions

- EONMEUNNE, 207
- EYEVIEw, T98]

Motor temperature sensor, monitoring, 213]
Motor, connection,, 51]

Motors from other manufacturers, 144]
Mounting

- pXis module ECSCX..., 33|
- BXis module ECSDX..., 34]

[Mionitoring processes, motor temperature, 205]

[Monitoring times for process data input objects, 204] - XS TRoduTe ECSEX—33]

Monitorings - Eold-plate design, 38]

- CAN bus synchronisation, 197] - ftandard installation (with fixing rails), 32]

- Eonfiguration, 193] - [hermally separated (push-through technique], 34]
- possible reactions, 193] ounting position,
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Network management lNW“ ,, 170]

etworKk management data,

ode address setting,

\Nod D S

6de-1D, display code,
Noise emission, 24]

Noise immunity, 24]
Notes, definition, 22|

Pffset selection, 124]
Pperating conditions, 23]

Pperation with servo motors from other manufacturers,]

Operation with servo motors of other manufacturers

- BdJusting current controller, 147]
- adjusting the current controller

Ealculating the electrical motor values, 147]
[netrological detection of electrical motor values, 1438]

- Ehecking the direction of rotation of the resolver, 146]
- Effecting rotor position adjustment, 149]
- Entering motor data, 144]

Pptimising the drive behaviour, 152]
Dvercurrent characteristic, 209]

vervoltage tnhresnold, -bus voitage,

P

Parameter, Tor manualjog, 137]
Parameter data, 168] 176]

Parameter data objects, addressing, 182]
Parameter data telegram, 177]

-E D 30
Parameter data transfer, 176]
Parameter setting, 153]

- obal Drive Contro ;
- WiIth XTEMZ9371BCKkeypad, 160]
Parameterisation, with XT EMZ9371BC keypad
- fhanging and saving parameters, 163]

- Eonnecting the keypad, 160]

- Keypad display elements, 16T]

- kKeypad function keys, 1627]

- nenu structure, 164]
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Parameters
- Ehanging and saving, with XI EMZ9371BC keypad, 163]
- forhoming, 112

- [nachine parameters, 110]
Phase controller, correction value, 191]
Plug connectors

- Eontrol connections, 56|
- power terminals, 45]

o5 _Latch (position detection),

Position control, feedback system, 94]

- Bbsolute value encoder, 99]

- [ncremental encoder (1 1L encoder), 97]

- FEsolver, 4]

- Fesolver as multi-turn absolute value encoder, 96]
- fin/cos encoder, 97]

- Bin/cos encoder (single-turn, multi-turn), 99]

Position detection iPOS [aEcIi), 135]

Power connections, 45]

- fonnection of external brake resistor, 50]
- [nternar brake resistor connection, 49|
- notor connection, 51

Power reduction, 23]
Power supply module, 10]

Power terminals, 44|

- Essmnmenf of the plug connectors, 45]
- DCbus connection, 47]

- PC-bus connection, 45|

- [notor connection, 45]

- [notor holding brake connection, 45][ 52]
Process data 65

- from the axis module, 106]

- ptructure

- [oThe axis module, 104]

Process data from the drive, status word, 107]

Process data objects

- padressng, T87]
- EVaable, 17T]

- e I73]

- EvenE-conEroIIea, I75|

- Kransrer

Process data Eelegram, I7I|

Process data to the drive

- Eontrolword, 105]
- [nonitor data, 106]

Process data transfer, 171]
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Protection of persons, 19] Set homing
Protective insulation, 24| - homing modes
Wode 00
Protective isolation, 24| odes 0and 1,
odes 10 and 11,
Protective measure, 24| odes T2 and 13-
odes 14 and 15,
o odes 16 and 17,
4 odes 2 and 3,
Duick stop (O5P];, 143] odes 4and 5,
0des 6 and 7,
odes 8and I,
R - pTfset of the zero position (offset selection], 124]
ated data, Fetreference, 123]
Rated output current, 27] Betfing a reference, 83|
Reactions, 202] etting address, via DIP switch,
Reference search with continuous positioning axis, 127 Setting homing
-
Reference search with linear positioning axis, 125] arameters
- feTerence search with continuous positioning axis, 127]
€siqual hazards, - feTerence search with linear positioning axis, 125]
Resolver, 73] 157 Fefting of boot up time , 188]

- Ad

EeEEm_g of cycle time, 188]
- Ehecking the direction of rotation, 146]

-E —o7 Setting of feedback system
=
- Eetting as absolute value encoder, 96] Bbsolute value encoder, 99]
- [ncremental encoder (TTL encoder), 97]
Resolver supply cable, monitoring, 213]
- Fesolver, 94
Responses, CAN sync response, IQZI - fin/cos encoder,
- Fin/cos encoder (single-turn, multi-turn), 99]
S etting of homing,
ate standstll, - [nodes (homing modes), 114]
- parameters
Bafe forque off, 60]

Betting of mains data, 87]

Bafety instructions, 16]

_ etting oTr node adadress, via switch,

. Betting of the feedback system, 94]

Select operating mode - [€S0IVer a5 Multr-turn absolute value encoder, J6]
- NEREToE T3 Fetting the voltage thresholds, B8]

- VeTocty Mode, 130] Shield connection, control/signal cables, 55]
Felection of the operating mode, 129] Shielded cables, 46]

- Homing Mode, 137] Shielding

- [ATerpolated Position Mode (IP fode], 134] [

Felective addressing, 186] - EMT, 23]

Fervo motors from other manutacturers, 144] Shifting of the Zero position (offset selection), T124]
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SII"ICOS encoaer, 78'

Site altitude, 23

Epeullcailon of the caBIes, motor caBIes, SIl
EDECIllcaEIOH of the transmission caBIe, 7I|
Fpeed, monitoring, 215]

Fpeed control, feedback system, 94|
- Ebsolute value encoder, 99]

- [icremental encoder (TTLencoder), 97]

- fesolver, 94]

- yesolver as multi-turn absolute value encoder, 96|
- BIn/cos encoder, 97]

- Fih/cos encoder (single-turn, multi-turn], 99]

Epeed controller, 152]

- Ad

SEarEm_g forques, control connections, 57]
Btates, CAN network, 163]

3

ptructure of the ECS positioner, 13]
ptructure of the process data, 171]
Bupply voltage, encoder, 76]|

Bychronisation, CAN sync identifier, 190]

Bynctelegram, 174]

Synchronisation

- axis synchronisation

- CANsync response, 197]

- Eorrection value of phase controller, 191]
- Eyclic process data objects, 174]

- monitoring, 192]

- Bynchronisation cycle, 190]
Bynchronisation time, 189]

Bystem blocks, MCTRL_ MotorControl lmoEor COHEI’O”]
pdjusting the speed controller, 153]
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Bystem bus (CAN], 167]
- Bssignment of the plug connectors, 71]

- A Tate, 73]

- FOnTZurnE, T83]

- Eyclic process data objects, 173]
Eynchronisation, 174]

- Event-controlled process data objects, 175]

- [dentifier, 167] 182]

- fetwork management data, 168]
- parameter data, 168] 176]

- parameter data channels, 176]
- process data, 168]

- process data objects, 171]

fatatransmission, 172]
- process data telegrams, 171]
- Eetting of baud rate, 183]
- Befting of node address, 183]
- pserdata, 168 177]
- viring, 70]
system bus (CAN)
- CAN data telegram, 167]
- parameter data objects, addressing, 182]

Eystem bus components, 289]
Bystem error messages, Causes and remedies, 230]
Bystem variables, 221]

T
[Technical data, 23]

- current characteristics

EDD ication example, 29]
Hdevice protection by current derating, 30]
[ated output current, 27]

- general electrical data, 24]
- fated data, 25| 26]
- ftandards and operating conditions, 23]

[elegram counter, 1986|

[Femperature, 23]
Temperature inside the device, monitoring, 207]
[Thermal sensors, monitoring, 207

[Thermal separation, 34|

T |gliEen|n_g forques, control connections, 45] 47]
- Eonnection of “safe torque off’, 63]
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[foggle-bit monitoring, 108]
[forque, safe torque off, 60]
[fransmission cable, specification, 71]

Troubleshooting

- Fault analysis with history butfer, 226]
- Fault messages, 230]
- nalfunction of drive, 229]

[froubleshooting and fault elimination, 225]
- monitoring
bus off, 204
[fontroller current foad (I x t-monitoring), 208]
DC-bus voltage, 217]
heatsinktemperature, 206]
[maximum speed, 216]
onrtoring times for process data Input objects,

fiotor current Ioad (12X t-monitorng), 210]
fotor phases, 217]

fiotor temperature sensor, 213
Fesolver supply cable, 213]

BinCos encoder, 214]

Epeed, 215]

emperature inside e device,

ERermal sensors, 207]

Foltage supply of the control electronics, 217]

- monitoring processes, motor temperature, 205]
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naervoitage tnresnold, -bus voltage,

Oserdata, 168] 177] 179]

Vv

Vaniables, 221]

Velocity Mode, 130]

Vibration resistance, 23]

Voltage supply of the control electronics, Monitoring, 217

w

Waste disposal, 18]
Wiring of tThe MotionBus, 72]

X

XT EMZ9371BC keypad

- fhanging and saving parameters, 163]
- fonnecting the keypad, 160]

-

- fisplay elements, T61]

- function keys, 1627]

- nenustructure, 164]

- Parametersetting, 160]

Zero position
- fefining {(homing], 83]
- Ehifting (offset selection), 124]
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