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Important information

The drive systems described here are products for general use that con-
form to the state of the art in technology and are designed to prevent any
dangers. However, drives and drive controllers that are not specifically
designed for safety functions are not approved for applications where
the functioning of the drive could endanger persons. The possibility of
unexpected or unbraked movements can never be totally excluded wit-
hout additional safety equipment. For this reason personnel must never
be in the danger zone of the drives unless additional suitable safety
equipment prevents any personal danger. This applies to operation of
the machine during production and also to all service and maintenance
work on drives and the machine. The machine design must ensure per-
sonal safety. Suitable measures for prevention of property damage are
also required.

For more information see the chapter on safety.

Not all product types are available in all countries. Please see the cur-
rent catalogue for the availability of products.

We reserve the right to make technical changes.
All information refers to specifications and not to assured properties.

Most product designations are registered trademarks of their pro-
prietors, even when not specifically noted.

Twin Line Controller 53x
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Writing conventions and symbols

Instructions for use

List symbol

User notes

1

Parameters

Introduction to the following instruction steps

» This is the 1st step

< This is the response to the 1st step

» This is the 2nd step

< This is the response to the 2nd step

Instructions consist of an introduction and the actual instruction steps.

Unless otherwise stated, the individual instruction steps must be carried
in the given sequence.

If there is an important response to an instruction step, this response is
described after the instruction step. In this way you can check that the
step was correctly completed.

Note on the contents of the list
e 1stlistitem
e 2nd list item
— 1st list subitem
— 2nd list subitem
e 3rd list item

The actual list follows a note on the contents of the list. It can consist of
1 or 2 levels.

The list items are sorted alphanumerically or by priority.
User notes contain general information, not safety instructions.

This shows additional information on the current subject.

See the chapter on safety for an explanation of the safety instructions.
Parameters are shown as follows:

Group.Name Index:Subindex

Twin Line Controller 53x
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1 Introduction

The controller is a component of the Twin Line unit range for control of
stepper motors and AC servomotors. The controller with integrated con-
troller and power circuit operates as a standalone power amplifier or in
the field bus interconnection. It can control positioning on an AC syn-
chronous servomotor and carry out positioning operations on its own.

The controller is available in four power levels with similar case design.
Electrical connections and functional scope are identical for all four
units.

The controller is available in two types with identical functions:

« |P20 variant, in degree of protection IP20, for use in a switch cabi-
net

« |P54 variant, in degree of protection IP54 (category 2 under EN
60529), for use without switch cabinet near the motor.

< TLCxx4 _
<TLCxx2

e

Figure 1.1 IP20 controller (left and centre) and IP54 controller (right)

Twin Line Controller 53x 1-1
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1.1 Scope of supply
1.1.1 Controller, IP20 type

Controller

Optional module configuration

tem

Designation

Order number

Controller, IP20 variant

see type code

Hood for front cover

SK14 shielding terminal

(two shielding terminals on units without inter-

nal mains filter)

see accessories

Connector caps for the terminal strips

Documentation on CD-ROM

multilingual

see accessories

Item

Designation

Order number

RS422-C encoder module or
PULSE-C pulse/direction module or

IOM-C analogue module

see type code

HIFA-C Hiperface module or

RESO-C resolver module

see type code

ESIM3-C module or
SAM-C module

see type code

PBDP-C field bus module or
CAN-C field bus module or

RS485-C field bus module or
MODB-C field bus module or

IBS-C field bus module

see type code

/I

o
—

/|

®@ Q @

©

Figure 1.2

IP20 controller and modules

1-2
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1.1.2 Controller, IP54 type

Controller

Optional module configuration

tem Designation Order number

1 Controller, IP54 variant see type code

2 Power plug (round plug, 4-pin) -

3 SK14 shielding terminal see accessories

- Sub-D cover for RS232 interface -

4 Insulation sleeve for control connection of hol- -
ding brake

5 Documentation on CD-ROM see accessories
multilingual

- integrated holding brake controller see type code
optional

Iltem Designation Order number

6 RS422-C encoder module or see type code
PULSE-C pulse/direction module or
IOM-C analogue module

7 HIFA-C Hiperface module or see type code
RESO-C resolver module

8 ESIM3-C module or see type code
SAM-C module

9 PBDP-C field bus module or see type code

CAN-C field bus module or
RS485-C field bus module or
MODB-C field bus module or

IBS-C field bus module

7
e

®@ Q@ @

©

Figure 1.3

IP54 controller and modules

Twin Line Controller 53x
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1.2 Typecode

Example:

TLC

Twin Line Controller

TLC

4 - with data set operation
5 - with field bus
6 - programmable

TLC

for AC servomotors

TLC

Power class
2-750 W

4 - 1500 W
6 - 3000 W
8 - 8000 W

TLC

F - 1P20 controller with built-in line power filter
NF - IP20 controller without built-in line power filter
PF - IP54 controller with built-in line power filter

TLC

Reference quantities at M1
RS422 - A/B-signals

Pulse - P/R-, P\/Pr-signals
IOM - analog module
--N/A

TLC

Motor position detection on M2
HIFA - SinCos-encoder
RESO - resolver

TLC

Encoder simulation on M3
ESIM3 - encoder simulation
SAM - safety module
--N/A

TLC

Communication on M4
PBDP - Profibus DP
CAN - CAN-Bus
RS485 - serial bus
ModBus - serial bus
IBS - Interbus

TLC

Built-in holding brake control on M5 (only IP54)
HBC - Holding brake controller
--N/A

TLC

1-4
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1.3 Unit overview

Air vent

LED for
voltage

Mains connection

RS232-interface

Status display

Signal interface

DC bus and motor
connections

LEDs for —
operating signals

ST T ' Module
RIS slots:

M1

M2

M3
DC bus

[e9vvvuouvve|vouueeei o]

M4

Mains connection

Motor connection

Internal ballast resistor

Housing earth

DC bus connection

Status display

Figure 1.4  IP20 controller

The supply voltage for the power amplifier is connected to the mains
connection.

A position controller with a built-in line power filter can be operated wit-
hout any further noise suppression on the supply side.

The power supply for closed-loop control and fan control must be con-
nected over an external 24 Vpc power supply. This voltage must be
earthed for correct function.

The controller supplies the current for a permanent-field AC synchro-
nous servomotor over the three-phase connection. The motor connec-
tion is short-circuit resistant and is tested for earth faults when the power
amplifier is enabled.

In braking mode the motor returns energy to the controller. The energy
is absorbed by DC bus capacitors and reduced by the internal ballast re-
sistor.

In addition to the earth at the mains connection an earth connection is
also available on the housing (EN50178 requirements for devices with
high leakage currents).

The DC bus voltage of the unit is lead out at the DC bus connection. If
the internal ballast resistor is not sufficient to discharge the excess en-
ergy as heat, a ballast resistor controller with an external ballast resistor
can be connected to the DC bus connection on a standard unit.

A seven segment display shows information on the operating status of
the controller. If there is an operating malfunction the display will flash
and display an error code.

Twin Line Controller 53x
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LED for DC bus voltage

LEDs for operating signals

Signal interfaces

RS232 interface

Air outlet and fan

Module slots

Parameter memory

Motor data set

Controller parameters

Movement parameters

The LED comes on when DC bus voltage is present.

Five LEDs display the signal states of these adjacent inputs: Positive
and negative limit switches, motor stop signal, power amplifier enable
and automatic operation.

The input and output signals are routed via contacts to the signal inter-
face and an external 24 Vc power supply is fed for the closed-loop con-
trol unit.

The RS232 port is the communications interface of the Twin Line unit for
connecting a PC or the TLHMI hand-held operating unit.

A built-in fan feeds cool air into the unit from below to cool the power am-
plifier and ballast resistor. It discharges the warmed air through the up-
per air vents. Temperature sensors on the power amplifier's heat sink
protect the unit from overheating.

The controller is adjusted flexibly to the desired type of operation with

the module slots. The minimum configuration required to drive an AC

servomotor is a module in slot M2. The remaining slot modules extend
the functions of the controller.

The modules are not designed for configuration by the customer. Order
the unit with desired modules. Changes to the module configuration in
the field are not recommended.

All controller settings are administered in one motor data set, two data
sets for controller parameters and one data set for motion parameters.
The parameters are saved in non-volatile memory in the unit protected
against power failure and can be displayed and modified through the
RS232 interface on the PC, the TLHMI hand-held operating unit or the
field bus.

The motor data set is read in automatically at the start of commissioning
and after a change of motor or is selected with the commissioning soft-
ware.

The two controller parameter sets contain two independent controller
settings. The user cam switch between the blocks over the various ac-
cess channels. The parameter values of both sets are preset and can be
optimised for operation in the system.

The movement parameter set contains specific data for the various ope-
rating modes of the controller. Should the operating mode change, the
controller will switch over to the appropriate set of movement parame-

ters.

1-6
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Memory for device data

Device data are all parameter values of the Twin Line unit that can be
stored in the EEPROM memory of the Twin Line unit safe from power ou-

tages.

24V
ein

EEPROM

RAM

% 24V

EEPROM

RAM

TL HMI
TLCT
Feldbus

<
"Speichern”

«,
Parameter
andern

Figure 1.5 Memory ranges and parameter backup

Once the 24 V power supply is switched on, the parameters are auto-
matically copied to the Twin Line unit RAM from the internal EEPROM
memory. The Twin Line unit operates with the RAM device data only.

The following options are available to back up parameters from RAM to

the EEPROM:

e with the TLHMI hand-held operating unit: back up with the menu

item "Save"

« with the TLCT commissioning software: back up with special button

fields and menu items

« via the field bus: back up with the parameters

'‘Commands.eeprSave'

Twin Line Controller 53x
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1.4 Modules

The block diagram shows the modules and interface signals of the con-

troller.
DC
o
L [ M
AN==E
24VDC 7] |
Inputs/Outputs > Controller | @
+/-10V ——
RS232 _ [
Set position T —P— | M1 |
2avDe | T —————— -
+-10V _| <
M2 Actual
R _I position
| M3 B of motor
Field bus =,
eeRs —< M4
(— — —: optional)

Figure 1.6 Block diagram with modules and interface signals

Slot M1

RS422-C module  The RS422-C encoder module captures externally fed A/B incremental
encoder signals. The signals are received as A/B signals from a rotary
encoder, a higher-level controller or from the encoder simulation of a first
controller. Special case: If the position control has been set via M1, i.e.
there is an additional incremental encoder at module slot M1 with
RS422-C, the RS422-C encoder module will evaluate the received si-
gnals as the actual motor position.

PULSE-C module  The PULSE-C pulse-direction module sends externally fed frequency si-
gnals to the controller as reference signals for positioning. The module
captures the positioning data as a pulse/direction signal or as a pulse.

forward/PUlS€pack Signal.

IOM-C module  The analogue module records and generates analogue and digital
voltage values. The analogue outputs can be set by the user. The mo-
dule outputs controller setpoints as analogue voltage values.

Slot M2

HIFA-C module  The HIFA-C Hiperface module is used for the position response on AC
servomotors with Hiperface rotary encoders from the Stegmann com-
pany. A Hiperface rotary encoder captures the rotor position of the AC
servomotor at high resolution and sends it to the Hiperface module as an
analogue signal. The Hiperface module sends the position data to the
closed-loop control and at the same time generates A/B signals for the
encoder simulation with the ESIM3-C module.

RESO-C module The RESO-C resolver module evaluates the position response when re-
solver motors are used. Like the HIFA-C Hiperface module the resolver

1-8 Twin Line Controller 53x
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ESIM3-C module

SAM-C module

PBDP-C module

CAN-C module

RS485-C module

MODB-C module

IBS-C module

module also generates A/B signals for an encoder simulation or position
information.

M3 slot

The ESIM3-C encoder simulation module sends the position data of the
AC servomotor as an A/B signal.

The SAM safety module (safety monitor) allows safety functions for per-
sonnel protection to be integrated into the controller for protection
against dangerous movements.

M4 slot

The PBDP-C field bus module can be used to integrate the controller
into the Profibus-DP field bus. The controller operates as a command re-
cipient or as a slave. It executes the control and work commands recei-
ved from a higher-order controller.

The CAN-C field bus module couples the controller to a CAN, CANOpen
or DeviceNet field bus system.

The RS485-C field bus module enables field bus operation over a mul-
tipoint connection with serial data transfer. A multipoint connection, in
contrast to a point-to-point connection, is able to swap data with several
devices.

The MODB-C field bus module is used to integrate the controller into a
ModBus-ASCIl or ModBus-RTU field bus network.

The IBS-C field bus module enables the controller to be used as a slave
in an Interbus network. The field bus module is optional. The module is
designed to Interbus specification version 1.

Twin Line Controller 53x
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1.5

Module configuration, operating modes and functions

Overview

Module configuration

Overview of manual movement

Overview of speed mode

Overview of point-to-point mode

Overview of electronic gear

The controller operates in one manual and several automatic operating
modes depending on the modules installed. The operating mode of the
controller can be changed during movement.

Manual operating mode

e manual movement
Automatic operating modes:
» speed mode

e point-to-point mode

» electronic gear

« referencing

» current control

» oscillator mode

The following table shows the minimum required module configuration
for the operating modes and the optional configuration for additional
functions.

Operating mode M1 M2 M3 M4
manual movement, optional HIFA-C or optional PBDP-C,
speed mode, RESO-C CAN-C,
point-to-point mode, RS485-C,
referencing, MODB-C
current control, or
oscillator mode IBS-C
electronic gear PULSE-C HIFA-C or optional PBDP-C,
or RESO-C CAN-C,
RS422-C RS485-C,
MODB-C
or
IBS-C

Manual movement is carried out as 'classic manual movement' or as
‘'united inching'. In both operating modes the motor is moved over a pres-
cribed distance by start signals.

In speed mode, a setpoint speed is specified for the motor over the pro-
file generator, and movement is initiated with no defined target point.
The motor moves at this speed until a different speed is set or the ope-
rating mode is terminated.

In point-to-point mode (also PTP mode) the motor is positioned from
point A to point B with a positioning command. The positioning distance
is given either in absolute terms with reference to the reference point of
the aixs or in relative terms to the current position of the axis.

In the electronic gear mode, the controller calculates a new position set-
point for the motor movement from a predefined position and an adju-
stable gear factor. This mode is used when one or more motors are to
follow the reference signal from a NC control unit or an encoder.

1-10
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Introduction

Overview of referencing

Overview of current control

Overview of oscillator mode

Overview of controller optimisation

Overview of signal generator

Overview of field-bus mode

Overview of list control

In referencing, an absolute scale reference of the motor position at a de-
fined axis position is established. Referencing can be carried out by a re-
ferencing movement or by dimension setting.

In a referencing movement, a defined position on the axis, the zero or re-
ference point, is established as the absolute scale reference of the motor
position to the axis. This reference point is used as the point of reference
for all subsequent absolute positioning operations.

Dimension setting allows the current motor position to be defined as the
new axis reference point to which all subsequent position data relate.

In current control, the setpoint value of the motor current can be set eit-
her with parameters or the £10V input of the signal interface.

In oscillator mode the motor is moved in accordance with a voltage-de-
pendent speed preset via the £10Volt input.

When the input voltage is changed the drive accelerates or decelerates
to the new setpoint speed with the specified acceleration and decelera-
tion values.

Operating mode for commissioning the controller. Controller optimisa-
tion matches control behaviour to the particular system. Controller opti-
misation is also used to adapt the controller to a modified or new system.
The controller uses a signal generator for controller optimisation.

Controller optimisation can only be carried out manually with the optimi-
sation tool. During optimisation, control parameters can be set and te-
sted by means of a jump function.

A signal generator is specially integrated in the controller for fast com-
missioning. It can be used to optimise the operational behaviour of the
AC servomotor in the system.

The signal generator is a function which is only used during commis-
sioning. It is enabled "in the background" to optimise the control-loop be-
haviour of the controller.

Five modules are available for operation on a field bus:

« Profibus-DP with the PBDP-C module

e CAN-Bus, CANOpen or DeviceNet with the CAN-C module
» serial RS485 bus with the RS485-C module

¢ Interbus-S with the IBS-C module

e ModBus with the MODB-C module

See the relevant manuals for information on connection, programming
and operation of the controller on the field bus.

While the controller executes a movement command, the traverse path
is monitored in the background with the list control. When a list position
is reached the controller responds with a corresponding event depen-
ding on the list type.

» List type for position values and signal values: If the motor reaches
a list position, the output signal TRIGGER is set or reset correspon-
ding to the list entry.

« List type for position values and speed values: If the motor reaches
a position value, the controller switches to the new speed value in
the list and traverses the motor at this speed.

Twin Line Controller 53x
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Overview of Teach-In

Teach-in processing offers the option of recording current position va-

lues by traversing the motor and transferring them to a previously spe-
cified memory range. The size of the available memory depends on the
size of the free list memory. Up to 64 position entries can be saved if a
list is empty.

The data are stored in a position/signal list or a position/speed list.

1-12
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1.6 Documentation and literature references

Manuals for the controller

TLHMI, documentation for the TLHMI hand-held operating unit
Order no.: see accessories

TLCT, documentation for the TLCT commissioning software
Order no.: see accessories

Twin Line Controller 53x
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1.7

Directives and standards

CE mark

EC Machine Directive

EC EMC Directive

EC Low-Voltage Directive

Declaration of conformity

The EC directives define the minimum requirements - particularly safety
requirements - applicable to a product and must be complied with by all
manufacturers and dealers marketing the product in the member states
of the European Union (EU).

The EC directives describe the main requirements for a product. The
technical details are laid down in the harmonized standards, which are
published in Germany as the DIN EN standards. If there is not yet any
EN standard applicable to a particular product area, existing technical
standards and regulations will apply.

With the declaration of conformity and the CE mark on the product the
manufacturer certifies that the product complies with the requirements
of all relevant EC directives. The drive systems described here can be
used anywhere in the world.

The drive systems described here are not machines as defined by the
EC Machine Directive (89/392/EEC) but components for installation in
machines. They do not have moving parts designed for specific purpo-
ses. However, they can be components of a machine or system.

The manufacturer must certify that the complete system conforms to the
machine directive with the CE mark.

The EC Electromagnetic Compatibility Directives (89/336/EEC) applies
to products that cause electromagnetic interference or whose operation
may be be adversely affected by electromagnetic interference.

Conformity with the EMC Directive can only be expected of our drive sy-
stems after correct installation in the machine. The information on ensu-
ring electromagnetic compatibility given in the chapter on "Installation”
must be followed to ensure that the drive system in the machine or sy-
stem is EMC-compatible and that the product can legally be operated.

The EC Low-Voltage Directive (73/23/EEC) lays down safety require-
ments for 'electrical apparatus' as protection against the risks that can
originate in such devices and can be created in response to external in-
fluences.

The drive systems described here comply with the EN 50178 Standard
as per the Low-Voltage Directive.

The declaration of conformity certifies that the drive system complies
with the specific EC directive.

1-14
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Standards concerning safe
operation

Standards regarding compliance
with EMC Directive

Standards regarding compliance
with Low Voltage Directive

Standards regarding compliance
with Underwriters Laboratories
requirements

EN 954-1: Safety of machinery - Safety-related parts of control systems
- Part 1: General principles for design

EN 50274: Low voltage switchgear and controlgear assemblies - Pro-
tection against electric shock

IEC 60204-1: Safety of machinery - Electrical equipment of machines -
Part 1: General requirements

IEC 60364: Electrical installations of buildings
IEC 60529: Degrees of protection provided by enclosures (IP code)

IEC 61508-1: Functional safety of electrical/electronic/programmable
electronic safety-related systems - Part 1: General requirements

NEMA ICS1.1: Safety Guidelines for the Application, Installation, and
Maintenance of Solid State Control

NEMA ICS7.1: Safety Standards for Construction and Guide for Selec-
tion, Installation, and Operation of Adjustable-Speed Drive Systems

NFPA 70: National Electrical Code

NFPA 70E: Standard for Electrical Safety Requirements for Employee
Workplaces

NFPA 79: Electrical Standard for Industrial Machinery

EN 61000-4: Electromagnetic compatibility (EMC) - Part 4: Testing and
measurement techniques

IEC 61800-3: Adjustable speed electrical power drive systems - Part 3:
EMC product standard including specific test methods

EN 50178: Electronic equipment for use in power installations

IEC 60664-1: Insulation coordination for equipment within low-voltage
systems - Part 1: Principles, requirements and tests

UL508C 2nd Edition: UL Standard for Safety for Power Conversion
Equipment

UL840 2nd Edition: UL Standard for Insulation Coordination Including
Clearances and Creepage Distances for Equipment

UL1004 5th Edition: UL Standard for Safety for Electric Motors

Twin Line Controller 53x
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1.8

Declaration of conformity

EC Declaration of Conformity BERGER LAHR
Year 2004

BERGER LAHR GmbH & Co.KG
Breslauer Str. 7
D-77933 Lahr

X according to EC Directive EMC 89/336/EEC

X according to EC Directive Low Voltage 73/23/EEC

The above mentioned directives have been changed by CE Marking Directive 93/68/EEC
[ according to EC Directive on Machinery 98/37/EEC

We declare that the products listed below meet the requirements of the mentioned EC
Directives with respect to design, construction and version distributed by us. This declaration
becomes invalid with any modification on the products not authorized by us.

Designation: 3 Phase Motor Control Electronics and Accessories

Type: TLD, TLC, TLABH, TLABB, TLBRC, TLHBC

Product number: 0X634xxxxxxXX, 0x635xxxxXXXX, 0X62501101706, 062501101606
Applied EN 50178:1998

harmonized EN 61800-3:2001 second environment according to Berger Lahr
standards, EMC test conditions

especially:

Applied UL 508C

national standards | Berger Lahr EMC test conditions 200.47-01 EN

and technical Product documentation

specifications,

especially:

Berger Lahr GmbH & Co. KG
Company stamp:  Pestfach 11 80 - D-77901 Lahr
Breslauer Sir. 7 - D-77933 Lahr
Date/ Signature: 16 February 2004 %&Wl&ﬂ”

Name/ Department: Wolfgang Brandstatter/R & D

Figure 1.7  Conformity to the EC low-voltage directive
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2 Safety

2.1  Qualification of personnel

2.2 Intended use

Only technicians who are familiar with and understand the contents of
this manual and the other relevant manuals are authorised to work on
and with this drive system. The technicians must be able to detect po-
tential dangers that may be caused by setting parameters, changing pa-
rameter values and generally by the mechanical, electrical and
electronic equipment.

The technicians must have sufficient technical training, knowledge and
experience to recognise and avoid dangers.

The technicians must be familiar with the relevant standards, regulations
and safety regulations that must be observed when working on the drive
system.

The drive systems described here are products for general use that con-
form to the state of the art in technology and are designed to prevent any
dangers. However, drives and drive controllers that are not specifically
designed for safety functions are not approved for applications where
the functioning of the drive could endanger persons. The possibility of
unexpected or unbraked movements can never be totally excluded wit-
hout additional safety equipment. For this reason personnel must never
be in the danger zone of the drives unless additional suitable safety
equipment prevents any personal danger. This applies to operation of
the machine during production and also to all service and maintenance
work on drives and the machine. The machine design must ensure per-
sonal safety. Suitable measures for prevention of property damage are
also required.

In the system configuration described the drive systems must be used in
industrial applications only and must have a fixed connection only.

In all cases the applicable safety regulations and the specified operating
conditions, such as environmental conditions and specified technical
data, must be observed.

The drive systems may be commissioned and operated only after instal-
lation in accordance with EMC requirements and the product-specific
specifications.

To prevent personal injury and damage to property damaged drive sy-
stems must not be installed or operated.

Changes and modifications to the drive systems are not permitted and
will render all warranties and liability null and void.

The drive system must be operated only with the specified wiring and
approved accessories. In general, use only original accessories and
spare parts.

The drive systems must not be operated in an environment subject to
explosion hazard (ex area).

Twin Line Controller 53x
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2.3

Hazard categories

> B B

Safety notes and general information are indicated by hazard messages
in the manual. In addition there are symbols and instructions affixed to
the product that warn of possible hazards and help to operate the pro-
duct safely.

Depending on the seriousness of the hazard, the messages are divided
into three hazard categories.

DANGER!

DANGER indicates an imminently hazardous situation, which, if not
avoided, will result in death, serious injury, or equipment damage.

WARNING!

WARNING indicates a potentially hazardous situation, which, if not
avoided, can result in death, serious injury, or equipment damage.

CAUTION!

CAUTION indicates a potentially hazardous situation, which, if not
avoided, can result in injury or equipment damage.

2-2
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2.4  General safety instructions

DANGER!

Electric shock, fire or explosion

Only qualified personnel who are familiar with and understand
the contents of this manual and the other relevant manuals are
authorised to work on and with this drive system.

Before working on the drive system:
— Switch off power to all terminals.

— Place a sigh "DO NOT SWITCH ON" on the switch and lock
to prevent switching on.

— Wait 6 minutes (for discharge of DC bus capacitors).

— Measure voltage between DC+ and DC- and check for <48V.
(The DC bus LED is not a safe indication for absence of the
DC bus voltage).

Do not short-circuit DC bus or touch unshielded components or
screws of the terminals with voltage present.

Install all covers and close the housing doors before applying
power.

The motor generates voltage when the shaft is rotated. Lock the
shaft of the motor to prevent rotation before starting work on the
drive system.

The system manufacturer is responsible for compliance with all
applicable regulations relevant to earthing the drive system.

Do not reach into the drive system (e.g. no pointed objects).

DANGER!

Danger of injury by complex system!

When starting field bus operation the attached controllers are gene-
rally out of view of the operator and cannot be directly monitored.

Start the system only if there are no persons within the actua-
tion zone of the moving system components and the system
can be operated safely.

Twin Line Controller 53x
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WARNING!

Danger of injury and damage to system components by loss of

control!

* The system manufacturer must consider the possible errors that
could occur with the signals and in particular the critical
functions to ensure a safe status during and after errors. Critical
functions include emergency stop and limiting end positions.
Observe the accident prevention regulations.

» Consideration of possible errors must include unexpected delay

and failure of signals or functions.

« Separate redundant controller paths must be provided for criti-

cal functions.

2.5 Monitoring functions

The monitoring functions in the drive protect the system and reduce the
risk in the event of system malfunction. The monitoring functions are not
designed for personal safety. The following faults and limit values can be

monitored:

Monitoring

Task

Protective function

Blocking error

Error message if the motor shaft remains stopped over a specified
period even with maximum current

Functional safety

Data connection

Error response to connection break

Functional safety and
system protection

Limit switch signals

Monitoring the allowable traverse range

System protection

Following error

Monitoring deviation from motor position to setpoint position

Functional safety

STOP switch signal

Stop drive with Quick-Stop ramp

System protection

Motor overload

Monitoring for excessively high current in the motor phases

Functional safety and
device protection

Overvoltage and

Monitoring for overvoltage and undervoltage of the power supply

Functional safety and

undervoltage device protection
Overtemperature Monitoring device for overtemperature Device protection
12t limitation Power limitation at overload Device protection
Table 2.1 Monitoring functions
24 Twin Line Controller 53x
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3 Technical Data

3.1

IP20 controller

IP54 controller

Test conditions

Environmental conditions

Transport and storage temperature

40°C to +70°C

Installation height, operation without power
reduction

h <1000 m above mean sea
level

Degree of protection

IP20

Ambient temperature

0°Cto +50°C

Relative humidity

15% to 85%
(non-condensing)

compliant with the Low Voltage Directive
EN 50178

Protection class 1
Pollution degree 2

Transport and storage temperature

40°C to +70°C

Installation height, operation without power
reduction

h <1000 m above mean sea
level

Degree of protection

IP54, category 2

Degree of protection of internal air duct for
cooling

P24

Ambient temperature

0°Cto + 45°C

Relative humidity

15% to 85%

(from serial number
1010020048 with protection
against short-term condensa-
tion)

compliant with the Low Voltage Directive
EN 50178

Protection class 1
Pollution degree 3

The IP54 controller can be operated outside the switch cabinet, but not
outside and not in environments with serious adhesive pollution (blok-

kage of fan).

Vibration during operation to IEC 68-2-6

Number of cycles: 10
Frequency range: 10 Hz to 500 Hz
Acceleration amplitude: 20 m/s?

Continuous shock to IEC 68-2-29

Number of shocks:

1000/direction
(directions: X,Y,Z per pos. and
neg. direction, total 6000)

Peak acceleration:

150 m/s?

Twin Line Controller 53x
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3.2
3.21

Mechanical data
IP20 controller

Weight

Device protection

Dimensions

TLxx32 with 3 modules [kg] 2.7 (6.01b.)
TLxx34 with 3 modules [kg] 3.7(8.21h.)
TLxx36 with 3 modules [kg] 6.6 (14.6 Ib.)
TLxx38 with 3 modules [kg] 10.8 (23.9 Ib.)
Degree of protection to EN 60529 IP 20

TLxx32 TLxx34 TLxx36 TLxx38

Width A [mm] 108 128 178 248
Height B [mm] 212.5 212.5 260 260
Depth C [mm] 184.5 214.5 244.5 2445
Front width D [mm] 105.5 1255 176 246
Connection dimension E 63 83 130 200
[mm]

Additional dimension F [mm] - - - 120

226
|
J
K
i
;o
—--
N

Figure 3.1  Dimensions IP20 controllers. The TLHMI hand-held operating

unit illustrated is optional.
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3.2.2

IP54 controller

Weight

Device protection

Dimensions

TLCx32 with 3 modules [kg]

8.5 (18.8 Ib.)

TLCx34 with 3 modules [kg]

11 (24.3 Ib.)

Degree of protection to EN 60

529

IP 54, category 2

TLCx32 TLCx34
Width A [mm] 127 147
Height B [mm] 360 360
Depth C [mm] 245 275
Front width D [mm] 127 127
Connection dimension E 80 100

[mm]

g
»| @
0
®
X
8 ¢ e i\ !
I i
CUP I S
1 1 -
I | ﬁ\
I I —
&
\r"‘;\ Te— 68
‘\ \\
200
‘\ — 3
Figure 3.2 Dimensions IP54 controller

Twin Line Controller 53x
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3.2.3 Accessories

Holding brake controller - -
TLHBC Dimensions (H x B x T) [mm] 107 x 104 x 76

Installation on top-hat rail [mm] 55

Ballast resistor controller - -
TLBRC Dimensions (H x B x T) [mm] 107 x 104 x 76

2 DC bus connections

Installation on top-hat rail [mm] 55

107

Figure 3.3 Holding brake controller and ballast resistor controller

Ballast resistor BWG250xxx and

BWG500xxx I
e—_— 80 |
| |
;oo |
e I |
| 80 \|
| |
™
&
N
3

Figure 3.4  Dimensions and installation size of the 100 W and 200 W ballast
resistor

3-4 Twin Line Controller 53x
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3.3
3.3.1

Electrical Data

Controller

Mains connection

TLxx32 TLxx34 TLxx36 TLxx38
Mains voltage ;VAC] 230-240 230-480 230-480 230-480
(-20%, +10% 1)) (115 2)
Mains phases 1 3 3 3
Mains frequency [Hz] 47 - 63 47 - 63 47 - 63 47 - 63
Current consumption 6.5 (102) 4 75 20
R
Starting current [A] <60 <60 <60 <60
Power factor cosj >0.55 >0.6 >0.6 >0.6
Power loss [W] 4 min. 20/ min. 20 / min. 20 / min. 40 /
max. 150  max. 140  max. 380% max. 430
Mains buffering [ms] <5 <3 <3 <3
Interference resi- 2. Environment
stance corresponding
to EN 61800-3
Overvoltage cate- 3 3 3 3
gory ©
Leakage currents <30 <30 <30 <30
[mA] 7
Fuse, external [A]® 10 (152) 10 10 25
B charac. B charac. B charac. B charac.
for UL508c ClassCC ClassCC ClassCC classCC

1) Can only be used with earthed systems. Maximum voltage to earth must not

0098 441 113 110, V1.00, 07.2004

exceed 300 VAC. Maximum possible short-circuit current must not exceed 5000 A.
2) for controllers with 115 V mains voltage. See name plate.

3) A mains reactor is required for continuous loads (time constant 2 min.) with a shaft
output of more than 50% of the specified power class. Maximum possible short-cir-
cuit current must not exceed 5000 A.

4) The power loss depends on several factors: motor speed, current, cable length,
torque and use of the internal ballast resistor.

5) For units with revision status <RS20: min.20 / max. 265

6) Note the constraints for operation corresponding to UL

7) The leakage currents are measured with an RC circuit in accordance with
IEC60990. The value can be higher if measured directly. Notes on using ground lea-
kage circuit-breakers on request.

Motor connection

TLxx32 TLxx34 TLxx36 TLxx38
Power class ) 2[kw]
at 115V ¢ (variant) 0.5 - - -
at 230Vc 0.75 0.75 15 4
at 4OOVAC or 480VAC - 15 3 8
Switching frequency [kHz]/ 8/16 8/16 8/16 4/8
switchable to [kHz]
Nominal current [Arms], r.m.s. 3 3 6 16
value %)
Rated current [Apk], amplitude 4.24 4.24 8.48 22.63

Twin Line Controller 53x 3-5
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TLxx32 TLxx34 TLxx36 TLxx38
Rated current [Apk], maximum 11.31 11.31 28.28 45.26
value at lower switching frequency evenat evenat (16.96 4))
for max. 5 s during motor motion motor motor
standstill standstill
(8.48%) (8.48%)
Maximum value [Apk], amplitude 8.48 5.66 18.85 38.18
value at higher switching fre- (11.319)
qguency for max. 5 s during motor
movement
Max. speed [rpm] 12,000 12,000 12,000 12,000
Cable length & [m] 20 20 20 20

Internal ballast circuit
IP20 controller

Internal ballast circuit
IP54 controller

24 Vpc power supply

1) Max. shaft output when using a typical motor, with nominal current and 230 V
(TLCx32 only) or 400 V (TLCx34-TLCx38) mains voltage

2) At continuous load (time constant 2 min.) with a shaft output greater than 50% of
the specified power class a mains reactor is required

3) Continuous operation at max. ambient temperture

4) For units with a revision status <RS20 (see name plate)

5) Values with nominal current and 230 V (TLCx32 only) or 400 V (TLCx34-TLCx38)
mains voltage

6) Longer motor cable lengths on request

TLxx32 TLxx34 TLxx36 TLxx38
Continuous power [W] 1) 60 100 200 80
(30%) (50%) (80?)
Max. energy per braking [Ws] 350 600 100 130
(502) (80%)  (1302)

1) at maximum ambient temperatures and higher power amplifier output the tempe-
rature cutout may be triggered
2) On units with a revision status <RS20 (see name plate)

Fan Ambient tempera- Continuous power [W]

ture [*C] TLCx32 TLCx34
yes 25 170 255

35 127 190

45 85 127
no 25 60 90

35 42 63

45 25 37

All specifications apply for a surface temperature of 70°C on the ballast
heat sink.

Input protection reverse-polarity-protected

Voltage range 20Vto30V
Ripple 2Vgg

Input current (without loading the outputs) <1A
Maximum terminal current 8A

3-6
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Signal interface — - - -

digital signal inputs reverse-polarity-protected,
no electrical isolation,
debounced, debounce inter-
val 0.7 to 1.5 ms

DC voltage Upign 12Vto 30V (123 mA)

DC voltage Uy, <5V (1<0.5mA)

digital signal outputs inductively chargeable
(150 mH/11 W), short-cir-
cuit resistant

DC voltage <30V

Switching current <400 mA

Voltage drop at 400 mA <1V

Analogue signal input

Voltage range +10Vto-10V

Input resistance 5kQ

Resolution 10 Bit

UL 508C approval  The limit values for the UL 508C approval can be found on page 3-10.
3.3.2 Modules

Encoder module RS422-C

Pulse/direction module PULSE-C

Signal inputs (A, B, 1)

RS422-compatible, electri-
cally connected to 24V GND

Input frequency

<400 kHz, 1 600 000 Inc/s

Output

Encoder power supply (SENSE)

5V = 5%, max. 300 mA,
sense-controlled, short cir-
cuit and overload-proof

Signal inputs

symmetrical

RS422-voltage-compatible

asymmetrical

4.5V to 30V, electrically
connected to 24 V GND

Input resistance

5kQ

Input frequencies: Increment frequency
(PULSE/PV, DIR/PR)

<200 kHz

Signal outputs

Open collector outputs,
short-circuit resistant

Output voltage

<30V

Output current, maximum

<50 mA

Twin Line Controller 53x
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IOM-C analogue module — - - -
digital signal inputs reverse-polarity-protected,

no electrical isolation,
debounced, debounce inter-
val 0.7 msto 1.5 ms

DC voltage Upign 12Vt 30V (123 mA)
DC voltage Uy, <5V (1£0.5mA)

Current at 24 V <7 mA

digital signal outputs inductively chargeable (50

mH), short-circuit resistant,
reverse-polarity-protected

DC voltage 12Vto30V
Blocking current <100 pA
Voltage drop at 50 mA <2V

Analogue signal inputs

Voltage range +10Vto-10V

Input resistance 50 kQ

Resolution 10 Bit

Analogue signal outputs short-circuit resistant,

reverse-polarity-protected

Voltage range +10Vto-10V

Output current max. 5 mA

Resolution 12 bit, > 3800 steps
Hiperface module HIFA-C —

Supply voltage, output for encoder +10 V /150 mA, short circuit

and overload resistant, not
secure against noise voltage

Signal inputs

sine/cosine (SIN, COS) 1 Vgg with 2.5 V offset,
0.5 Vss at 100 kHz

Input resistance 2 x1 kQ to GND

Monitoring of motor temperature (T_MOT) NTC/PTC

RS485 asynchronous, half-duplex

RESO-C resolver module =

Excitation voltage output 3.5 Vrms + 10%, max.
60 mA, short circuit and
overload resistant, not
secure against noise voltage

Excitation frequencies 3.5, 5, 6.5, 10 kHz £20%,
programmable with parame-
ters

3-8 Twin Line Controller 53x
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Encoder simulation module

ESIM3-C

SAM-C safety module

PBDP-C module

CAN-C module

RS485-C module

MODB-C module

IBS-C module

Monitoring of motor temperature (T_MOT) NTC/PTC

Sine/cosine inputs symmetrical to earth

Input resistance 2.15kQ

Input voltage 1.75 Vrms + 10%

Signal outputs (A,B) RS422 voltage-compatible,
electrically connected to
24V GND

Technical values See the separate SAM
documentation for the tech-
nical values.

Signal inputs/outputs corresponding to RS485
standard, electrically isola-
ted

Transfer rate < 12Mbaud

Signal inputs/outputs Level in accordance with
ISO 11898, electrically iso-
lated

Transfer rate < 1M Baud

Signal inputs/outputs corresponding to RS485

standard, electrically isola-
ted, 4-wire interface

Transfer rates 1200, 2400, 4800, 9600,
19200, 38400 baud

Signal inputs/outputs corresponding to RS485
standard, electrically isola-
ted, 2/4-wire interface

Transfer rates 1200, 2400, 4800, 9600,
19200 baud

Signal inputs/outputs corresponding to INTER-
BUS specification,
type 1,
two-wire remote bus

Transfer rate 500 kbaud

In units with the IBS-C module OV DC is internally permanently connec-
ted to PE.

Twin Line Controller 53x
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3.3.3 UL 508C approval

Overvoltage category

Fuses

Temperature of ambient air

Mains connection IP20 controller

Mains connection IP54 controller

Motor data

Accessories

Wiring

The controller is UL 508C-approved with the following data.

Input mains overvoltage category Il (UL840): The Twin Line product
range has been designed in accordance with standard UL840. A UL-ap-
proved transient voltage surge suppressor, conforming to UL 1449, with
a maximum clamping voltage of 4 kV, shall be provided in all phases of
the mains connection of the drive in the end installation. Use a square D
SDSA3650 surge arrester or equivalent. This is not required for the

TLxx32 > RS20 and TLxx34 > RS20 units.

Branch circuit fuse class CC 600V according to UL248 required

Max. surrounding air temperature 50 °C

TLxx32 TLxx34 TLxx36 TLxx38
Mains voltage [V] 230 480 480 480
(1151)
Mains frequency [Hz] 47-63 47-63 47-63 47-63
Current consumption [A] 6(100) 322 5.53) 104
Phases 1 3 3 3
1) for controllers with 115 V mains voltage. See name plate.
2) Power class limited to 1200 W on 480 V and 600 W on 230 V
3) Power class limited to 2200 W on 480 V and 1100 W on 230 V
4) Power class limited to 4000 W on 480 V and 2000 W on 230 V
TLxx32 TLxx34
Mains voltage [V] 230 480
(115 D)
Mains frequency [Hz] 47-63 47-63
Current consumption [A] 6 (10 1) 2.42
Phases 1 3
1) for controllers with 115 V mains voltage. See name plate.
2) Power class limited to 900 W on 480 V and 450 W on 230 V
TLxx32 TLxx34 TLxx36 TLxx38
Motor voltage [V] 0-230 0-480 0-480 0-480
Motor frequency [Hz] 0-400 0-400 0-400 0-400
Motor current [A] 3 3 6 16
Phases 3 3 3 3

« Ballast resistor controller, TLBRC
connection 600 Vpc

» Holding brake controller, TLHBC
supply voltage 24 V

Use copper wiring resistant to at least 60°C or 75°C.

3-10
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3.3.4 Accessories

TLHBC holding brake controller

Ballast resistor controller TLBRC

Mains reactor

Motor and encoder cable

Supply voltage, input 20Vto 30V

Input current Input current = 0.5 A + bra-
king current

Output, brake

DC voltage 20Vto30V
Current at 24 V for 100 ms 05At025A
Continuous current 05At01.25A
DC voltage with voltage reduction 95Vtol5V
Currentat 12 V 05At02A

Safe electrical isolation between 24V input, control input and brake out-
put

Local power supply via DC bus connection

Switch-on threshold, selectable

with TLxx32 420V

with TLxx34, TLxx36 and TLxx38 760 V

Controller Mains reactor V2 values

TLxx32 RLO1201 1.25 mH, 12 A, 600 V, 3 windings
TLxx34 RL0O0803 5.00 mH, 8 A, 600 V, 3 windings
TLxx36 RL0O1202 2.50 mH, 12 A, 600 V, 3 windings
TLxx38 RL02502 1.20 mH, 25 A, 600 V, 3 windings

1) Supplier: MTE Corporation, Menomonee Falls, WI. See www.mtecorp.com for
additional data and information

2) These reactors have an open design. For the model with case change the next to
last number of the part number from 0 to 1.

The motor cable and encoder cable are suitable for trailing and are
available in various lengths. Different cross sections are also possible for
the motor cable. See the Accessories chapter for the appropriate type.

Permissible voltage 600 VAC (UL and CSA)

Shield Shield braiding

Sheath Oil-resistant PUR

Temperature range -40°C to +90°C (fixed)
-20°C to +80°C (moving)

Minimum bending radius 10 x diameter (fixed)

10 x diameter (moving)

Twin Line Controller 53x
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4 Installation

WARNING!

Danger of injury and damage to system components by loss of
control!

* The system manufacturer must consider the possible errors that
could occur with the signals and in particular the critical
functions to ensure a safe status during and after errors. Critical
functions include emergency stop and limiting end positions.
Observe the accident prevention regulations.

« Consideration of possible errors must include unexpected delay
and failure of signals or functions.

e Separate redundant controller paths must be provided for criti-
cal functions.

4.1 Electromagnetic compatibility, EMC

WARNING!

Interference with signals and devices may cause injury
Distorted signals can cause unexpected device responses.
 Install the wiring in accordance with the EMC requirements.

* Check compliance with the EMC requirements, particularly in
an environment subject to strong interference.

The drive system and the installation are subject to electromagnetic in-
terference. If suitable precautions are not taken, the interference will af-
fect the signals from the control wiring and system parts and adversely
affect the operating safety of the system.

This drive system meets the EMC requirements for the second environ-
ment under the IEC 61800-3 standard if the measures described for the
installation are taken into account. When operating outside this applica-
tion area note the following:

WARNING!

This is a product with restricted availability under IEC 61800-3. This
product may cause interference in living areas; in this case the ope-
rator may be required to take appropriate action.

Motor leads and encoder cables are especially critical signal circuits.
Use the cables recommended by your local representative. They are te-
sted for EMC safety. These cables can also be used as trailing cables.

Information on the cables can be found on page 10-1

Twin Line Controller 53x
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Installation TLC53x

Control cabinet setup
EMC measures Effect

Use galvanised or chrome-plated mounting plates, Good conductivity due
make large contact surface connections for metal  to two-dimensional con-
parts, remove paint from contact surfaces tacts

Ground the control cabinet, door and mounting Reduction of emissions.
plate with metal tapes or cables with a cross section
area greater than 10 mm? (8 AWG)

Fit switching devices such as contactors, relays or ~ Reduction of mutual
solenoids with interference suppressors or spark interference
suppressors (e.g.diodes, varistors, RC elements)

Install power and control components separately.  Reduction of mutual

interference
Cabling
EMC measures Effect
Keep wiring as short as possible. Do not install Avoidance of capacitive
"safety loops", short cables from the star point in the and inductive interfe-
switch cabinet to outlying earth connection. rence injection

Use cable clamps to connect a large surface area of Reduction of emissions.
the shield of all shielded cables to the mounting
plate at the control cabinet entry.

Field bus lines and signal lines must not be laid in  Prevention of mutual
the same conduit with lines for DC and AC voltage interference

over 60 V. (Field bus lines can be laid in the same

conduit with signal and analogue lines)

Recommendation: lay in separate conduits at least
20 cm apart.

Connect large surface areas of cable shields, use  Reduction of emissions.
cable clamps and tapes

Earth shields on digital signal lines over a wide area Preventing interference
at both ends or via conductive plug housing. on control cables, reduc-
tion of emissions

Use bonding conductors in system with Protection of wiring,

— wide-area installation reduction of emissions.
— different voltage infeed

— networking between different buildings

Use fine-core bonding conductors Deflect even high-fre-
quency interference cur-
rents

Shield analogue signal lines at one end only at the Preventing ripple loops

power controller, at the other end via capacitor, due to low-frequency

e.g.10 nF/100V MKT interference

Use only shielded motor cables with copper brai- Controlled discharge of

ding and at least 85% covering, ground a large sur- interference currents,

face area of the shield at each end. reduction of emissions

If motor and machine are not conductively connec- Reduction of emissions,
ted, e.g. by an insulated flange or a non-flat connec- increase in resistance to
tion, earth the motor with an earth wire >10 mm? interference

(>6 AWG) or ground strap.

Lay connections of the 24 VVdc supply voltage as Preventing interference
"twisted pair". on control cables, reduc-
tion of emissions

Use shielded cables for the signal lines with IP54 ~ Reduction of EMC emis-
controllers. sions

4-2 Twin Line Controller 53x
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Power supply

EMC measures

Effect

Operate drive system only on a system with an
earthed star point. Do not operate on systems with
earthed phase or on a non-earthed system (IT
system).

Line filter is only effec-
tive on system with an
earthed star point.

Connect the negative output of the 24V power sup-
ply to PE.

Reduction of EMC emis-
sions, safety

Circuit breaker if there is danger of overvoltage or
lightning strike

Protection against dam-
age by overvoltage

Grounding at
start point

- Shield on
~ mounting plate

System ground

Machine bed

Mains

| star point
— for grounding

With an external mains filter,
ground the mains cable
between unit and filter

via a cable clamp

Flatten shielding when
connecting

Keep exposed cable ends
short

Expose shield no more than
10 mm from first cable clamp

Ground signal lines
via plug housing

I
I
I
I
I
i Mains filter cou M1
I (units Ground encoder cable
! without at control cabinet input
1 : |fq€erna|I
ilter on
L2 | V) M2
L3 |
N Ground unit by large-area
PEI=L ___ _: N contact with mounting plate
@ | NS
| [—
: =
Ground motor with |
ground strap to | 24V
machine bed Motor | GND
: Brake controller o
| — Additional enclsoure
| —e e grounding via
: =+ R @ PE terminal pin
. [] | , Analogue signal lines:
T I
| | Ground shielding to
: | unit via cable tie,
L i R signals for example
Encoder cable to M2 ~——»
Figure 4.1 EMC measures and subdivisions of the control cabinet

Twin Line Controller 53x
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4.2

System components

To connect the controller system components in addition to the system
components supplied with the controller are required:

Synchronous servomotor

Motor cable

Cable to motor encoder

Signal cable corresponding to the interfaces in use

line cable and line fuses

Ballast resistor and ballast resistor controller (if required)
Holding brake controller (if required)

External power supply, 24 Vpc with safe separation - PELV
external line filter for units with no built-in line filter

Additional filter and reactors for mains and motor connection
depending on system layout

control cabinet
NC control or PLC for automatic operation

PC or Laptop from Windows 98SE and connector cable for commis-
sioning with the commissioning software.

4-4
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TLC53x Installation

4.3 Mechanical installation

DANGER!
Electric shock from foreign bodies or damage.

Conductive foreign bodies in the product or serious damage can
cause accidental energisation.

* Do not use damaged products.

* Prevent foreign bodies such as chips, screws or wire clippings
from entering the product.

« Do not use products that contain foreign bodies.

4.3.1 Installing IP20 controller

The control cabinet must be dimensioned so that the controller and ac-
cessories such as ballast resistor and holding brake controller can be
mounted in place and wired to meet EMC standards.

control cabinet

The control cabinet ventilation must be sufficient to dissipate the heat
generated by the unit and its components and the heat output of the bal-
last resistors.

The unit is fitted with a built-in fan. Ventilation slots on and under the unit
must be kept at least 70 mm away from neighbouring units or walls.

Installation clearances

o 22,5 - E o . 24

4 x M5 (...xx2/416)
6 X M5 (...xx8)

243

196 U D

O
|

—

=
\

0098 441 113 110, V1.00, 07.2004

Y
e

70¢

70¢

nJ

TLC/TLD

A

F

L. XX2
L XX4
...XX6
... XX8

108 mm
128 mm
178 mm
248 mm

63 mm
83 mm
130 mm
200 mm

120 mm

Figure 4.2

>

Installation clearances, dimensions in mm

Position the unit in the switch cabinet so the heat airstrip of other
devices, such as an external ballast resistor, does not overheat the
cooling air for the unit.

Install the unit vertically with the mains connection at the top.

Fasten the unit to a galvanised metal plate. The back panel of the
units must have a good contact to the metal plate over its entire

area.

Twin Line Controller 53x
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Installation TLC53x
Painted surfaces have an insulating effect. Remove the
® paint from the attachment points over a wide area (bright
1 metal) before attaching the unit to a painted mounting
plate.
4.3.2 Installing IP54 controller

Installation clearances

The IP54 controller must be installed at a minimum distance of 10 mm
to adjacent units.

The connections are at the bottom of the case. There must be 20 cm
space under the unit to ensure that the connections are not kinked.

There is a ventilation element on the bottom of the unit. Do not remove
the protective cover!

The unit must be mounted vertically for protection against water.

> 10
A< > A
<E, . 2 <E |21

343

4 x M6
A : [0) “ g

oDo 343 oD

. = . B TLCX... A E
Y T RN 2Ax, .32 [ 127mm | 80 mm
| = | = .34 147 mm | 100 mm

Figure 4.3 Installation clearances, dimensions in mm
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4.3.3 Attaching labels

Unit label

IP20 controller

IP54 controller

The unit label shows information on the meaning of all operating states
—displayed by the 7-segment display — and the assignment of the signal
interface. There is a copy template of the unit label in this chapter.

» Attach the unit label to the terminal side of the signal plug from the
inside into the unit cover of the Twin Line unit.

» After the electrical installation and replacement of the unit cover, the
cables for the mains connection and the two top signal terminals
are led out of the top of the cover, and the CABLE and remaining
signal cables to the bottom.

» Attach the label to the side of the Twin Line unit.

Figure 4.4  Unit label

Twin Line Controller 53x
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Template
‘ STATUS: ERROR ‘ ‘ STATUS: ERROR ‘ ‘ STATUS: ERROR ‘
A\ 7/ N 7/ \ 7/
e e e NS
| ¥ start ** ** | | ! start j: :: | | 1 start *@* ,** |
= Not ready to / 0 ‘ = Not ready to / con ‘ = Not ready to / oo ‘
‘ £ switch on ! Egéveerr\;cat% . ‘ £ switch on ! POS/EFD“C' ‘ L switch on + Power-DC-
3 Switch on disabled 5 9 3 switch on disabled 5 o oo 01898 2 Switch on disabled . undervoltage
‘ cond ' Overload ‘ - g ' Overload ‘ - g 2 overload
1 Ready to 1 Ready to 1 Ready to
‘ 4 switch on ;-p' Short circuit ‘ H switch on 5’ Short circuit ‘ 5 switch on :'b Short circuit ‘
£ operation enable u Eé;osrorpowr ‘ E operation enable u Error motor ‘ 5 Operation enable ;, Error motor
‘ - ) ‘ a ) sensor ‘ . ) sensor ‘
i Quick-Stop active & Power-DC- ‘ 1 Quick-Stop active & Power-DC- ‘ /1 Quick-Stop active = power-DC-
‘ §g Faultreaction c 02vervoltage ‘ ‘ 5 Fault reaction  gyervoltage ‘ ‘ Fault reaction 3 overvoltage ‘
C 2
active b Iteror active 5 I"terror active 5 %t error
) = Overtemp = Overtemp
‘ 9 Fault 1 drive or motor ‘ ‘ 8 Fault T e or ‘ ‘ 8 Faunt g C?r\i/\?ertgmotor ‘
‘ =1: AoR 1 5 Internal error ‘ ‘ =1, s 5 Internal error ‘ ‘ =T & internal error ‘
= — 2 Missing phase T — Missing phase T — issi
(1|2 ADR 2 || - | (1|2 19 7 9P | [ ]|2 DATA 2 |5 Missing Phase‘
|| Blz aorza fa i, | | B3 00 | 8 L8een | || |2 Dams g rase
L |4 ADR_8 " ‘ L I{4 111 - p ol ‘ [ ]| 4 DATA 8 connection ‘
| [ 1|5 ADR_16|| £ Pos. controller || Ols 112 £ oe.contoter || C1|5 pata 16|/ £ Pos. controller
1|6 ADR 32 (|6 113 1|6 DATA 32 \
‘ 1|7 1024vDC ‘ ‘ L_1|7 1024vDC ‘ ‘ ; 7 1024VvDC '
‘ [ 1|18 1024vDC ‘ ‘ [ ]|8 1024vDC ‘ ‘ [ 1|8 1024vDC ‘
; 9 Q.0 ‘ ; 9 QU0 ‘ ; 9 AUTOM_ACK ‘
‘ /|10 Q_1 ‘ [ _]]10 Q_1 ‘ 1|10 AXIS_ADD_INFO
J|11 Q2 | ]|11 Q2 | []|11 AXIS_END |
‘ L /12 Q_3 ‘ L 1112 Q_3 ‘ 1|12 AXIS_ERR
[]1/13 Q 4 [1/13 Q 4 1|13 RDY_TSO
‘ ; 14 TRIGGER ‘ ‘ ; 14 TRIGGER ‘ ‘ ; 14 TRIGGER ‘
1|15 ACTIVE_CON ‘ 1|15 ACTIVE_CON ‘ L_1{15 ACTIVE_CON ‘
‘ L_1|{16 ACTIVE_GND ‘ L_1|{16 ACTIVE_GND ‘ L_1|{16 ACTIVE_GND
1|17 ANALOG_IN+ ‘ L_1|17 ANALOG_IN+ ‘ L_I|17 ANALOG_IN+ ‘
‘ L_1|18 ANALOG_IN- ‘ L_1|18 ANALOG_IN- ‘ L_1|{18 ANALOG_IN-
1|19 BAUD_1 | (19 10 | [ 1[{19 MAN_P |
‘ L_1{20 BAUD_2 ‘ L_1{20 11 ‘ L_||20 MAN_N
L _||21 BAUD_4 L |21 1_2 (1|21 MAN_FAST
\ []|22 CAPTUREL/I_5 ‘ \ []|22 CAPTUREL/I_5 ‘ \ [ 1|22 FAULT_RESET ‘
L_I|23 CAPTUREZ2/I_6 ‘ L_I|23 CAPTUREZ2/I_6 ‘ L_1|{23 CAPTURE2/I_6 ‘
|| 7|24 ADR 64 1| 3|24 17 || CJ]24 TEACH_IN
1|25 REF | 1|25 REF | 1|25 REF |
‘ O _|[{26 LIMP ‘ o _|[{26 LIMP ‘ O |26 LIMP
O || 27 LIMN ‘ ©[ || 27 LIMN ‘ ©__||27 LIMN ‘
|le]| 28 STOP |leT]| 28 sToP |le]|28 STOP
o[ _]|29 MODE_2 | [eE |29 14 | ||oEd |29 AuTom |
\ o[_]|30 MODE_1 \ o ]|30 1.3 \ o[ _]|30 ENABLE
|| |31 2avpe | || CJ|31 2avbC | || CJ|31 24vpC |
[ 1|32 24vDC X | [ 1|32 24vDC X | 1|32 24vDC b |
|| 3|33 enD S|l ||| 3|32 enD Sl ||| =333 enp S
| [ 1|34 GND .:“ | [ 1|34 GND .—_" | (1|34 GND ,:"
Figure 4.5  Unit label
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4.3.4 Installing accessory components of the IP20 controller

External mains filter

Mains reactor

Holding brake controller

Ballast resistor

The position controller is supplied with a built-in mains filter as standard.
A special version of the unit can also be ordered without a mains filter.

When using a unit without an integrated mains filter an external mains fil-
ter is required. The user must ensure that the EMC directives are obser-
ved in this case.

Use units wih external mains filters only if it is possible to test the
function and EMC of the selected mains filter with instruments at the unit
itself.

The type code on the unit indicates whether or not a mains filter is inte-
grated.

Select a two-stage mains filter, e.g. for a frequency converter. The size
and selection of a suitable filter is for the system designer to decide.

» Fit the mains filter near the mains connection and on the same
mounting plate. The cable length to the controller must not be lon-
ger than 50 cm. The cable must be shielded and the shield must
be earthed at both ends.

A mains reactor is required for continuous loads (time constant 2 min.)
with a shaft output of more than 50% of the specified power class. For
more information see page 3-11

See page 4-62

* The approved ballast resistors comply with degree of protection
IP65. They can be installed outside the control cabinet in an envi-
ronment with this degree of protection.

e The ballast resistors are supplied with a 90° mounting bracket.

* For connection to the TLBRC ballast resistor controller a 3-core,
temperature-resistant cable with a length of 0.75 m is permanently
installed. The cable must be shielded and the shield must be
earthed at both ends.

WARNING!

Hot surfaces can cause burns, fire and damage to system com-
ponents.

The ballast resistor temperature can exceed 250°C in some condi-
tions.

* Prevent contact with the hot ballast resistor.

* Do not place flammable or heat-sensitive components in the
immediate vicinity of the ballast resistor.

» Ensure good heat dissipation.

« Check the temperature of the ballast resistor by conducting a
test run under the most critical conditions.

Twin Line Controller 53x
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4.3.5

T T T T T T T T T o"'/

]

@ =4,6-4,9 mm

A [mm] B [mm]

C [mm]

D [mm]

BWG 250xxx | 110 +1,5 | 80 *1
BWG 500xxx | 216 +1,5 | 80 *1

98 0,4
204 +0,4

60 +0,2
60 *0,2

Figure 4.6 Size and installation dimensions of the ballast resistor in the ver-
sions with 100W and 200W continuous power

Installing accessory components of the IP54 controller

Terminal angle

The IP54 controller includes a terminal angle as an optional accessory

for additional wiring.

» Open the front plate with the three mounting screws.

» Fix the terminal angle to the top left-hand side of the top of the hou-

sing, using two M3 screws.
» Close the front panel with the three screws.

Figure 4.7 Connecting the terminal angle

4-10
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4.4 Electrical installation

DANGER!
Electric shock, fire or explosion

¢ Only qualified personnel who are familiar with and understand
the contents of this manual and the other relevant manuals are
authorised to work on and with this drive system.

» Before working on the drive system:
— Switch off power to all terminals.

— Place a sign "DO NOT SWITCH ON" on the switch and lock
to prevent switching on.

— Wait 6 minutes (for discharge of DC bus capacitors).

— Measure voltage between DC+ and DC- and check for <48V.
(The DC bus LED is not a safe indication for absence of the
DC bus voltage).

« Do not short-circuit DC bus or touch unshielded components or
screws of the terminals with voltage present.

« Install all covers and close the housing doors before applying
power.

« The motor generates voltage when the shaft is rotated. Lock the
shaft of the motor to prevent rotation before starting work on the
drive system.

« The system manufacturer is responsible for compliance with all
applicable regulations relevant to earthing the drive system.

* Do not reach into the drive system (e.g. no pointed objects).

DANGER!
Electric shock from foreign bodies or damage.

Conductive foreign bodies in the product or serious damage can
cause accidental energisation.

* Do not use damaged products.

« Prevent foreign bodies such as chips, screws or wire clippings
from entering the product.

» Do not use products that contain foreign bodies.

WARNING!

Interference with signals and devices may cause injury
Distorted signals can cause unexpected device responses.

¢ Install the wiring in accordance with the EMC requirements.

» Check compliance with the EMC requirements, particularly in
an environment subject to strong interference.

Twin Line Controller 53x
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Cable suitability

WARNING!

This product can cause ad.c. currentin the protective conduc-
tor!

« Where a residual-current-operated protective device (RCD) is
used for protection in case of direct or indirect contact, only an
RCD of Type B is allowed on the supply side of this product.

» Otherwise, another protective measure shall be applied, such
as separation from the environment by double or reinforced
insulation, or isolation from the supply system by a transformer.

Cable must not be twisted, stretched, squeezed or buckled. Use always
only cables according the cables specification. Ensure the suitability for:

» Trailing cable

» Temperature range
* Chemical resistance
» Outdoor installation

« Underground installation

4-12
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4.4.1 Electrical installation of IP54 controller

DANGER!
Electric shock because of insufficient earthing.

These drive systems have increased leakage current > 3.5 mA. A
second protective conductor must always be connected.

« Connect a second protective conductor with a minimum cross
section in accordance with IEC 60364-5-54 at the separate
earth terminal.

In the IP54 controller most of the electrical connections inside the case
are connected.

The following connections are made to the underside of the housing:
¢ Connection for PC or the TLHMI with a 9-pin Sub-D socket

¢ Mains connection with a circular power plug.

Figure 4.8 Sample connection for the IP54 controller

» Open the front plate via the three mounting screws.

» Make the necessary connections to:

¢ Motor and position feedback

Twin Line Controller 53x 4-13
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» Field bus
» signal interface for manual operation
For details of the various connections see the following subsections.

» Place the grommets on the cables. Only use grommets whose
inside diameter matches that of the cables to ensure that they are
sealed and not subject to tension.

» Install the grommets.

» Ground the unit at the grounding point at the back of the unit near
the bottom. Connect them to the system ground and the machine
bed.

» Close the front plate with the three screws.

The holding brake controller can be built into the unit as an option.

The fan and the holding brake controller are already connected to pins
32 and 34.

An additional fan can be installed on the unit to increase the ballast po-
wer.

An appropriate fan kit can be found on page 10-1

4-14
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4.4.2 Mains connection for single-phase units

Both versions

IP20 controller

DANGER!
Electric shock because of insufficient earthing.

These drive systems have increased leakage current > 3.5 mA. A
second protective conductor must always be connected.

« Connect a second protective conductor with a minimum cross
section in accordance with IEC 60364-5-54 at the separate
earth terminal.

=
L1 S

L2/N S
PE— — — - ——-—-—-— — ===

— e == === —- —% PE
; ACIN
; ACIN
|
|

Figure 4.9 Mains connection for IP54 controller (left) and 1P20 controller
(right)

« Connection cross section for power cable is 1.5 to 2.5 mm?
« Fuse system as specified by the Technical Data. See page 3-5

< Install fuse F2 only in case of operating the controller with two pha-
ses (L1 and L2).

* The additional PE connection on the case must be connected
because of the high leakage currents.

« If necessary, install a line reactor or surge arrester.

« Requirements for installation according UL. See page 3-10

» Connect power cables to the AC IN and PE screw terminals on the
single-phase unit.

e The correct torque for the terminal screws is 0.4 - 0.5 Nm.

« For controllers without integrated mains filter, any power cable over
200 mm in length must be shielded between the mains filter and the
controller and grounded at both ends.

» For units with a hood, the cable must be led upwards from the point
of connection.

Twin Line Controller 53x

4-15



Installation

TLC53x

IP54 controller

Wire end ferrules

CAUTION!
Prior damage or destruction of the drive.

The plugs for the mains connection can be replaced on three-phase
and single-phase IP54 units. If a single-phase unit is connected to
a three-phase power connection the unit may be damaged or de-
stroyed.

* Label the connections.
* Check the wiring.

» Connect the power cable to the power plug using terminals 1, 2 and
PE.

When using wire end ferrules note the following:

« Only use square end ferrules to ensure that they do not work loose.

* The wire must fill the wire end ferrule over its entire length. Only
then has the connection been made safe to ensure maximum cur-
rent carrying capacity and vibration resistance.

4-16
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4.4.3 Mains connection for three-phase units

Both versions

IP20 controller

DANGER!
Electric shock because of insufficient earthing.

These drive systems have increased leakage current > 3.5 mA. A
second protective conductor must always be connected.

« Connect a second protective conductor with a minimum cross
section in accordance with IEC 60364-5-54 at the separate
earth terminal.

11—

L2—%

L3—

PE—-—-— —-—-—-—-—-— + ——T —————————————————————

S I N —HEllPE
| L1
: L2
! L3
|

C
Figure 4.10 Mains connection for IP54 controller (left) and 1P20 controller
(right)

e Three-phase units must be operated in a three-phase system only.

« Connection cross section for power cables corresponding to the fol-
lowing table.

Mains connection TLxx34 TLxx36 TLxx38
Connection cross-section 1.5to04 15t04 25t04
[mm?]

Line fuse [A] 10 10 25

* Fuse system as specified by the Technical Data. See page 3-5

* The additional PE connection on the case must be connected
because of the high leakage currents.

» If necessary, install a line reactor or surge arrester.

« Requirements for installation according UL. See page 3-10

» In the case of three-phase units, connect the power cables to screw
terminals PE, L1, L2 and L3.

e The correct torque for the terminal screws is 0.4 - 0.5 Nm.

» For controllers without integrated mains filter, any power cable over
200 mm in length must be shielded between the mains filter and the
controller and grounded at both ends.

Twin Line Controller 53x
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» For units with a hood, the cable must be led upwards from the point
of connection.

Wire end ferrules  When using wire end ferrules note the following:
« Only use square end ferrules to ensure that they do not work loose.

* TLxx32 only: Do not use end ferrules with a plastic collar on wires
with a cable cross-section of 2.5 mm? (14 AWG).

* The wire must fill the wire end ferrule over its entire length. Only
then has the connection been made safe to ensure maximum cur-
rent carrying capacity and vibration resistance.

IP54 controller » Connect the power cables to screw terminals PE and 1, 2 and 3.
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4.4.4 Motor connection on IP20 controller

Preparing the motor cable

Wire end ferrules

DANGER!

Electric shock

High voltages can occur unexpectedly at the motor connection.

The motor generates voltage when the shaft is rotated. Lock the
shaft of the motor to prevent rotation before starting work on the
drive system.

AC voltages may jump over unused wires in the motor cable.
Isolate unused wires at both ends of the motor cable.

The system manufacturer is responsible for compliance with all
applicable regulations relevant to earthing the drive system.
Extend the earth through the motor cable with an additional
earth at the motor housing.

Note the dimensions shown when sizing the motor cable for direct con-
nection to the IP20 controller.

< 100mm ‘

BK L1
BK L2

BK L3 e A
GNIYE L’%%W 3!
WH

GR

BK L1 BK L2 BK L3 GN/YE

<«— 55mm ——>
<«——— 65mm — >

le— 75mm — |

Figure 4.11  Sizing for IP20 controller

When using wire end ferrules note the following:

Only use square end ferrules to ensure that they do not work loose.

TLxx32 only: Do not use end ferrules with a plastic collar on wires
with a cable cross-section of 2.5 mm? (14 AWG).

The wire must fill the wire end ferrule over its entire length. Only
then has the connection been made safe to ensure maximum cur-
rent carrying capacity and vibration resistance.

Twin Line Controller 53x
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EMC requirement:

Motor and sensor system wiring

Connecting the motor cable

The motor wiring and the sensor system wiring for the drive solution are
digital signal wires and therefore must be connected with low resistance
or over a wide area to the power controller, switch cabinet output and at
the motor.

» Lay both sets of wiring from the power controller to the motor wit-
hout interruption.

» If aline has to be interrupted, shielded connections and metal
casing must be used to prevent interference.

» Switching components (e.g. contactors) must not be installed bet-
ween the power controller and the motor.

» If possible, the motor cable and signal cables must be laid at a
distance of at least 20 cm from each other. If the distance is less
than this, the motor cable and signal cables must be separated by
grounded screening plates.

CAUTION!
Destruction of the drive system.

The terminals for the brake from the motor cable must not be directly
connected to the controller

« Connect the brake to a holding brake controller only.

» Connect the motor wires and protective ground to terminals U, V, W
and PE. The cable assignment at the motor and unit side must
match.
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Terminal Terminal Colour V)
U Motor cable black L1 (BK)
\Y, Motor cable black L2 (BK)
W Motor cable black L3 (BK)
PE Protective conductor green/yellow (GN/YE)

Shield terminal

Shield

1) Colours of older wiring: U = brown (BN), V = blue (BL), W = black (BK), PE = shield

filler wire

Figure 4.12  Connection of motor cable to controller

TLxx32 TLxx34

TLxx36 TLxx38

Cable cross section?] 1.5 15t025 15t025 4

Max. cable length D) 20 20 20 20

[m]

Tightening torque for  0.4-0.5 05-0.6 0.5-0.6 05-0.6

terminal screws [Nm]

1) Longer cables can be ordered

* For units with a hood, the cable must be led downwards from the
point of connection.

Twin Line Controller 53x
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445 Motor connection IP54 controller

DANGER!
Electric shock
High voltages can occur unexpectedly at the motor connection.

» The motor generates voltage when the shaft is rotated. Lock the
shaft of the motor to prevent rotation before starting work on the
drive system.

* AC voltages may jump over unused wires in the motor cable.
Isolate unused wires at both ends of the motor cable.

» The system manufacturer is responsible for compliance with all
applicable regulations relevant to earthing the drive system.
Extend the earth through the motor cable with an additional
earth at the motor housing.

Preparing the motor cable  Note the dimensions shown when sizing the motor cable for direct con-
nection to the IP54 controller with integrated holding brake controller. If
the holding brake controller is not integrated, the dimensions are the
same as for the 1P20 controller.

«—+—— 300mm —

BK L1

K
BK L2 4
BK L3 — )
ONIVE e
WH

GR

BKL17; BKL2 BKL3 GN/YE

—_—

—

—

WH —
GR —

55mm

<« 65mm — |

le— 75mm

Figure 4.13  Sizing for IP54 controller with integrated holding brake controller

Wire end ferrules  When using wire end ferrules note the following:
* Only use square end ferrules to ensure that they do not work loose.

* TLxx32 only: Do not use end ferrules with a plastic collar on wires
with a cable cross-section of 2.5 mm? (14 AWG).
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EMC requirement:
Motor and sensor system wiring

Connecting the motor cable

Connecting holding brake

* The wire must fill the wire end ferrule over its entire length. Only
then has the connection been made safe to ensure maximum cur-
rent carrying capacity and vibration resistance.

The motor wiring and the sensor system wiring for the drive solution are
digital signal wires and therefore must be connected with low resistance
or over a wide area to the power controller, switch cabinet output and at
the motor.

» Lay both sets of wiring from the power controller to the motor wit-
hout interruption.

» If aline has to be interrupted, shielded connections and metal
casing must be used to prevent interference.

» Switching components (e.g. contactors) must not be installed bet-
ween the power controller and the motor.

» If possible, the motor cable and signal cables must be laid at a
distance of at least 20 cm from each other. If the distance is less
than this, the motor cable and signal cables must be separated by
grounded screening plates.

» Connect motor wires and protective conductor to terminals U, V, W
and PE. The cable assignment at the motor and unit side must
match.

Figure 4.14  Connection of the motor cable and control connections of the hol-
ding brake on the unit

The holding brake connection can be built into the unit as an optional ex-
tra.

» Guide the two brake wires through the included insulation sleeve.

» Connect terminal B+ to White and B- to Grey

The holding brake controller's power requirement depends on the swit-
ching current for the holding brake:

Brake controller input current [A] = 0.5 A + switching current [A]

» Set the switch for voltage reduction:

The function of the voltage reduction is described in chapter 7.11 ,Bra-
king function with TLHBC* from page 7-38.

Twin Line Controller 53x

4-23



Installation

TLC53x

4.4.6 Connection for parallel operation of two units

Function

Cable specifications

Terminal

CAUTION!
Destruction of the drive system by incorrect parallel operation.

Operation with a non-approved parallel circuit on the DC bus may
destroy the drive systems immediately or after a delay.

* Never connect the DC bus of more than two drive systems.

* Never connect the DC bus of drive systems of different power
classes.

» Never connect the DC bus of drive systems with 115 V rated
voltage.

* Never reverse DC+ and DC-.

» If one drive system on the DC bus requires a line reactor, both
drive systems must be fitted with a line reactor.

« Use separate fuses for each drive system.

» Operate both drive systems on the same power system (on the
same line fuse), and on the same phase on single-phase
systems.

Two controllers may exchange superfluous braking energy through the
DC bus connection. In anticyclic mode in which one motor is accelerated
while the other is braked at the same time, some of the energy can be
exchanged between the units.

When two units use the same ballast resistor controller, the DC bus con-
nections of both units can be connected in parallel automatically. See
page 4-64

¢ Shielded wires
¢ Maximum cable length: 2m
e minimum cross-section: like mains connection

» For example: Motor cable or Belden 7421AS (2 x #16 AWG/1.5
mmz2), 7434AS or (2 x #14 AWG/2.5 mm2) or 7443AS (2 x #12
AWG/4mm2) cable or similar.

» Join the DC bus connections of the two units: DC+ to DC+ and DC-
to DC-.

» Earth the shield at both ends with a shielding terminal on the case.
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EMC measures

TLxx32 TLxx34 TLxx36 TLxx38

Tightening torque of  0.4-0.5 05-0.6 0.5-0.6 05-0.6
the terminal screws
[Nm]

o I 3 DC+
DC-

Figure 4.15 Connection for parallel operation with two controllers

For units with a hood, the cable must be led downwards from the point
of connection.

The DC bus cable is a source of interference and must be laid out care-
fully:

» The shield braiding of the cable must be laid out over a wide area
on the unit housing. Use the shielding terminals available as acces-
sories for the housing terminal.

» Exposed cable ends may be unshielded for a distance of less than
20 mm only.

Twin Line Controller 53x
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4.4.7 Connecting the 24 V supply voltage

DANGER!
Electric shock from incorrect power supply.

The +24vDC supply voltage is connected with many exposed si-
gnals in the drive system.

» Use a power supply that meets the requirements for PELV (Pro-
tective Extra Low Voltage)

« Connect the negative output of the power supply to PE.

» Do not interrupt the negative connection between power supply
and load with a fuse or switch

CAUTION!
Destruction of contacts.

The connection for the DC power supply at the drive system does
not have a make current limit. If the DC voltage is switched on by
switching contacts, the contacts may be destroyed or welded shut.

» Use a power supply that limits the peak value of the output cur-
rent to a value permissible for the contact.

» Switch the line input of the power supply instead of the DC out-
put voltage.

» Run the 24 V power supply wiring from a power supply (PELV) to
the unit

» Earth the negative output at the power supply

|_1—\-.E
L2 —3
L3 —— 7~
N‘n
PE—-— — ¢ —| —f— == — == — — e — - —- -

230V 5
N reAV — £1|31 24vDC

i 132 24 VDC

3 * £33 0VDC
o i |34 0vDC

Figure 4.16 24 V connection for single phase and three-phase units

Pin Signal active  Meaning I/0

31,32  +24VDC - 24 Vpc supply voltage -
internally connected to pin 32
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Pin Signal active  Meaning I/0
33,34 0vDC - Reference potential to +24vDC -

internally connected to pin 34 and pin 16

IP54 controllers

e Pin 32 and 43 can be used as 24 V output for additional consumers
or for cascading multiple Twin Line units; the maximum terminal cur-
rentis 7.5 A.

« When dimensioning the 24 V power supply take additional consu-
mers such as holding brake, holding brake controller, signal inter-
face and fan into account.

» For smooth functioning the 24V voltage must be earthed.

« To ensure that the motor retains its position when the power supply
of the power amplifier is switched off, the power amplifier must be
locked before disconnecting the supply voltage. The external 24 V
power supply must remain switched on and no external torque may
be exerted on the motor.

* Lay the 24V supply line at a distance of at least 20 cm from other
lines to ensure EMC protection. Make the 0 V and 24 V power sup-
ply line into a twisted pair.

¢ The torque for terminal screws 1-34 is 0.22 Nm to 0.25 Nm.
» Fan and holding brake controller are connected to pins 32 and 34.

« Inthe IP54 controller a shielded lead-out of the 24 V line and signal
lines to the unit is required to retain the emission limit values.

Twin Line Controller 53x
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4.4.8 Connection to the signal interface

Variable interface connections

The controller communicates over the signal interface lines.

A N 1 o
- 8 18[_|10pol. 3
19
|:| El el 34 4pol.
mng 30l 12pol.

Figure 4.17  Signal interface: 1-30: inputs/outputs, 31-34: 24 V connection

» Wire the connections of the signal interface depending on the selec-
ted operating mode.

CAUTION!

Loss of control over controller.

The use of LIMP and LIMN can offer some protection against dan-
gers (e.g. impact on mechanical stop caused by incorrect motion
defaults).

» Use LIMP and LIMN where possible.

» Check that the external sensors or switches are correctly con-
nected.

* Check that the external sensors or switches are installed cor-
rectly for their function. The braking distance of the drive must
not cause damage.

* The functions must be enabled in the controller software to
allow LIMP and LIMN to be used.

e This function cannot provide protection against faulty
functioning within the controller or the sensors.

» Apply inputs LIMP, LIMN and STOP to +24 V voltage when they are
not used or switch off with the parameter Settings.SignEnabl.

» The shield of the analogue signal cable at the inputs must be on the
unit side. A capacitor must be connected between shield and earth.
(e.g. 10nF/100V MKT)

The connection terminals of the signal interface must be connected only
when the unit is without power.

The assignment of the signal interface depends on the switching status
of the parameter Settings.IO mode.

* Settings.IO mode ="0": Input signals are used for setting
address and baud rate in field-bus mode. The controller reads the
address and baud rate setting directly after switching on the 24 V
power supply.
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* Settings.IO mode ="1":input signals I_0 to I_13 and output
signals Q_0 to Q_4 can be freely set.

* Settings.IO mode ="2": Input and output signals are perma-
nently assigned.

The following table shows the assignment of interface connections.

Pin Signal at Signal at active  Meaning I/0
I0_mode=0/1 10_mode=2
1 ADR 1 / I 8 DATA 1 high ADR_1: Bit O for the network address I
Data_1: Bit O for selecting a list number
2 ADR 2 / I 9 DATA 2 high ADR_2: Bit 1 for the network address I
Data_2: Bit 1 for selecting a list number
3 ADR 4 / I 10 DATA 4 high ADR_4: Bit 2 for the network address I
Data_4: Bit 2 for selecting a list number
4 ADR 8 / I 11 DATA 8 high ADR_8: Bit 3 for the network address I
Data_8: Bit 3 for selecting a list number
5 ADR 16/I 12 DATA 16 high ADR_16: Bit 4 for the network address I
Data_16: Bit 4 for selecting a list number
6 ADR 32/I 13 DATA 32 high ADR_32: Bit 5 for the network address I
Data_32: Bit 5 for selecting a list number
1024VDC 1024VDC - power supply for inputs/outputs I
8 1024VDC 1024VDC - power supply for inputs/outputs |
9 Q0/ Q0 AUTOM_ACK high AUTOM_ACK: Acknowledgement signal at AUTOM signal (0]
10 Q1 /091 AXIS ADD IN high AXIS_ADD_INFO: Supplementary info on current movement O
FO job
11 Q2 / Q2 AXIS_END high AXIS_END: End of processing of a movement job, drive at O
standstill
12 Q3/03 AXIS ERR high AXIS_ERR: Error detection during a movement job 0]
13 Q4 / Q4 RDY TSO high RDY_TSO: ready for operation, active in operating status 4to O
7, output max. 400 mA
14 TRIGGER TRIGGER high Trigger output, signal value is switched via position/signal list O
15 ACTIVE CON ACTIVE CON high Motor with current, control signal for TLHBC holding brake O
controller, output max. 400 mA 1)
16 ACTIVE OV ACTIVE OV high earth to ACTIVE_CON o
17 ANALOG_IN+  ANALOG IN+ - analogue control input +10V |
18 ANALOG_IN- ANALOG_IN- - analogue control input 0 V, reference potential to pin 17 I
ANALOG_IN+
19 BAUD 1 / I 0 MAN P high BAUD_1: Bit O for setting the baud rate I
MAN_P: manual movement clockwise motor rotation
20 BAUD 2 / I 1 MAN N high BAUD_2: Bit 1 for setting the baud rate I
MAN_N: manual movement anticlockwise motor rotation
21 BAUD 4 / I 2 MAN FAST high BAUD_4: Bit 2 for setting the baud rate I
MAN_FAST: Manual selection slow or fast
22 CAPTURE1 FAULT RESET high CAPTUREL: input for precise capture of position values (high |
oder I 5 sampling rate)
FAULT_RESET: Reset error message
23 CAPTURE?2 CAPTURE?2 high CAPTUREZ2: input for precise capture of position values (high |
oder I 6 oder I 6 sampling rate)
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Pin Signal at Signal at active  Meaning I/10
I0_mode=0/1 10_mode=2
24 ADR 64 / I 7 TEACH IN high ADR_64: Bit 6 for the network address I
TEACH_IN: Trigger signal for saving the current setpoint
position in the list data memory
25 REF REF low?  reference switch signal [
26 LIMP LIMP low 2 limit switch signal clockwise motor rotation I
27 LIMN LIMN low 2 limit switch signal anticlockwise motor rotation |
28 STOP STOP low?  stop motor |
29 MODE 2 / I _4 AUTOM high MODE_2: Bit1 for setting the field bus profile |
AUTOM: Automatic mode (high) or manual mode (low), ack-
nowledged by AUTOM_ACK
30 MODE 1 / I_3 ENABLE high MODE_1: Bit0 for setting the field bus profile |

ENABLE: Enable (high) or lock (low) power amplifier

1) IP54 controller: Holding brake connection hard-wired.
2) signal level at default setting of parameter "Settings.SignEnabl" and "Settings.SignLevel"

Minimum interface assignment

Cable specifications

Function

The following signal interface connections must be made:
e Pin 26:LTMP

e Pin 27:LIMN

e Pin 28:sTOP

* Pin 31 and Pin 33: 24 V power supply

« Pin 7 and pin 8 must be connected to pin 31, even if the signal inter-
face is not used.

Cables for digital signals:
« minimum cross-section 0.14 mm?2, max. cross-section 1.5 mm?
e maximum length with minimum cross-section 15 m

* For example: Belden 7400A (2 x 0.5 mm2) to Belden 7408A (25 x
0.5 mm2) cable or similar.

Cables for analogue signals:

« minimum cross-section 0.14 mm?, max. cross-section 1.5 mm?
e Shielded twisted-pair cable

¢ maximum length 18 m

The controller can be controlled manually or automatically, report ope-
rating status and control peripherals via the signal interface.

The signal interface is primarily designed for field bus mode. Signal in-
puts such as MAN_N, MAN_P or AUTOM and outputs such as
AXIS_ERR, AXIS_END or AUTOM_ACK are not required here. In field
bus mode these signals are changed and evaluated using receive and
send data.

The signal interface can operate in three pin assignment modes:
» Address, baud rate and field bus profile setting in field-bus mode
» free assignment of interface

» fixed assignment of interface
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Address and baud rate setting in
field-bus mode

Condition: parameter Settings.IO_mode = 0:

When the 24V power supply is switched on the address and baud rate
setting is read from the input signals.

ADR_1
ADR_2
ADR_4
ADR_8
ADR_16
ADR_32
1024VDC
1024VDC

O~NO U WNBE

hil)

+24V

ped!

+10V

[
=

0000

WN RO

13 Q 4

14 TRIGGER
15 ACTIVE_CON
16 ACTIVE_ 0OV |
17 ANALOG_IN+
18 ANALOG_IN-
19 BAUD_1

20 BAUD 2

21 BAUD 4

22 CAPTURE1/I_5
23 CAPTUREZ2/I_6
24 ADR_64

25 REF

26 LIMP

LIMN
28 STOP
29 MODE_2

30 MODE_1

31 24VDC
32 24VDC
33 0VvDC
34 0VDC

HNEN

ov

i

CIP T O O O

*>—0—6—0—0—60—0—0—0—0—&-

i

ov

Figure 4.18 Signal interface inputs for field bus addressing

Network address

The network address is bit-coded via inputs ADR_1to ADR_64. ADR_1

is the lowest value bit.

Network address ADR 1D  aAprR 21D ADR 4V ADR 8D ADR 16D ADR 321 ADR 64
02 0 0 0 0 0 0 0
1 1 0 0 0 0 0 0
2 0 1 0 0 0 0 0
3 1 1 0 0 0 0 0
126 0 1 1 1 1 1 1
127 1 1 1 1 1 1 1
1) Required for DeviceNet
2) ModBus: address 247
Example: For address 17 the inputs ADR_16 and ADR_1 24 V control
(logical 1). The other inputs remain open (logical 0).
Baud rate  Forthe CAN-C, RS485-C and MODB-C field bus modules the baud rate

can be preset bit-coded over the BAUD_1 to BAUD_4 inputs when the
controller is started.

baud rate CAN-C baud rate RS485-C baud rate MODB-C BAUD 4 BAUD 2 BAUD 1

20 kbaud 1200 baud 1200 baud 0 0 0

125 kBaud Y 9600 baud 2400 baud 0 0 1

250 kbaud V) 19.2 kbaud 4800 baud 0 1 0
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baud rate CAN-C baud rate RS485-C baud rate MODB-C BAUD_4 BAUD_2 BAUD_1

500 kbaud V) 38.4 kbaud 9600 baud 0 1 1

800 kbaud reserved 19200 baud 1 0 0

1 Mbaud reserved reserved 1 0 1

reserved reserved reserved 1 1 0

reserved reserved reserved 1 1 1

1) Can be set with DeviceNet.

CAN-C profile setting

MODB-C profile setting

If an illegal baud rate is set, field bus processing cannot be activated.
The controller issues an error message on a connected operating unit.
A network string can only be operated at one baud rate which must be
set on all controllers.

For the CAN-C field bus module, the field bus profile can be set in bit-co-
ded form via inputs MODE_1 and MODE_2 when the controller is star-
ted up.

Profile MODE_2 MODE_1
CAN bus 0 0
CANOpen profile 0 1
DeviceNet profile 1 0

A network string can only be operated with one network profile which
must be set on all controllers.

For the MODB-C field bus module, the field bus profile can be set in bit-
coded form via inputs MODE_1 and MODE_2 when the unit is started

up.

Profile MODE_2 MODE_1
Modbus-ASCII, 7 bit, even, 1 stop 0 0
Modbus-RTU, 8 bit, even, 1 stop 0 1
Modbus-RTU, 8bit, odd, 1stop 1 0
reserved 1 1

A network string can only be operated with one network profile which
must be set on all units.
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free assignment of interface ~ Parameter Settings.IO mode = 1:

With free interface assignment, inputs |_0 to |_13 and outputs Q_0 to
Q_4 can be assigned additional functions by field bus commands.

[
=

0000

WN RO

13 Q 4

14 TRIGGER
15 ACTIVE_CON
16 ACTIVE_OV |
17 ANALOG_IN+
18 ANALOG_IN-
19 1.0

20 11

21 12

22 CAPTURE1/_5
23 CAPTURE2/I 6
7

EF

™

31 24VDC
32 24VDC
33 0VvDC
34 0VDC

O~NOUTAWN R
=
N

hill)

1024VDC Dﬂ
I024vDC

eSO
ov

HNEN

N
N

N
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Ry

N
(o))
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o
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s

-
w b

+24V
ov

Figure 4.19 Signal interface inputs and outputs for free assignment

Input and output signal states can be read and changed via parameters:
* Read input signals with the parameter I/0.IWl act
+ Write output signals with the parameter I/0.0QW0_act

For details see 5.4.6 ,Setting and testing signal interface” on page 5-17.
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fixed assignment of interface

Parameter Settings.IO mode = 2:

With fixed assignments control and switching signals for manual mode
and teach-in are available on the signal interface. Switching among dif-
ferent access channels is possible over the AUTOM input (local mode,
remote mode).

+24V
ov

DATA 1
DATA_2
DATA_4
DATA_8
DATA_16
DATA_32
1024VDC

M)

O~NO UL WN R

1024VvDC

9 DETAIL_O
10 DETAIL_1
11 DETAIL_2
12 NO_AXIS_ERR
13 DETAIL_3
[ 1|14 TRIGGER

15 ACTIVE_CON
16 ACTIVE_GND |
17 ANALOG_IN+
18 ANALOG_IN-
19 MAN_P
20 MAN_N
21 MAN_FAST
22 FAULT_RESET
23 START
24 TEACH_IN
25 REF

26 LIMP

LIMN
28 STOP
29 AUTOM

30 ENABLE

31 24vDC
32 24VDC
33 24VGND
34 24VGND

" +10V
oV

HENE

I e

EENENARNENNENEN

Signal interface LEDs

Figure 4.20 Signal interface inputs and outputs with fixed assignment
The manual operation is described on page 6-10 and Teach-In operation
on page 7-7.

Five LEDs at the signal interface show when current is flowing through
signal inputs.

The controller interrupt the movement mode as soon as one of the input
signals L.IMP, LIMN or STOP is active.

—g— |+ | REF
A L+ @ LIMP
— ——+—{@ @ STOP
O
+24V +24V ©
(®)

Figure 4.21 LED display of signal interface

The release of the input signals ZIMP, LIMN, REF and STOP and the
evaluation to active Low or High can be changed with the parameters
Settings.SignEnabl and Settings.SignLevel:

Output signals remain unchanged for at least 0.5 ms.
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449 Connection to the RS232 interface

Terminal The RS232 interface with Sub-D socket, 9-pin with M3 screw connection
is wired 1:1 with the PC or the TLHMI. The controller supplies the TLHMI
with the operating voltage via PIN 9.
;‘g AL P Wt © L =h
IB ol. .Jol ol. .o
o 1 ' 14 / 1 ' ' 1

g [o] OO 6 o ' OO OO 6 ' , 6 OO

TxD || G 5 N o © XD || @ N | IR —— ‘ 5O

(e RxD || O =° RxD || G5 —1=©

D Oall ! E o O O OH-adm———— e O

. RS232_OVDC || 0——— |02l rs2s2_ovoe 05+ 2|5
oo 5 Vot HE | IO | R | G b~
. O 5

m 1. O 5 =0 O O

n—_ ., s oS
O
/ VDD 08 RS232_0VDC 08
8 O|RxD 25 5
50| ™D ~J|13
O

6—J; O

Figure 4.22 Cables for the RS232 interface to the PC or the TLHMI view: Sol-
der side of cable connectors

Pin  Signal Colour V) Pair  Meaning 1/0
1 - - - not assigned -

2 TxD brown - Transmitted data to input device (0]
3 RxD white - Data received from input device I

4 - - - not assigned -

5 RS232 0VDC green - Reference potential 5

6 - - - not assigned -

7 - - - not assigned -

8 - - - not assigned -

9 VDD yellow - 10 Vpc power supply (0]

only required for TLHMI

1) Information on the colour refers to the cables available as accessories.

Cable specifications

Equipotential bonding conductors

¢ Shielded cable
¢ cable length maximum 15 m

* minimum cross-section of the signal conductors 0.25 mm?, for sup-
ply voltage and earth line 0.5 mm

» shield grounded at both ends

* Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1

In digital cables the shields are connected at both ends to protect
against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.
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Function

The controller is started and operated over the RS232 interface. Con-
nect the TLHMI hand-held operating unit or a PC with the TLCT com-
missioning software.

The TLHMI can be connected directly to the unit or connected to the unit
with a cable. It is powered by the unit.

Multiple units cannot be networked via the RS232 interface.
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4.4.10 Connection to the RS422-C module

Module interface

The RS422-C module is fitted with a 15-pin Sub-D socket with M3 screw

connection.

g

A
5VDC
RS422_0VDC

00000

—| @] .
Oo0o00O0O0O

T_MOT

=0 O

Ko

A

+SENSE
-SENSE
B

|

Figure 4.23 Interface of the encoder module
Pin  Signal Colour V) Pair  Meaning I/O
1 A white 1 Encoder signal channel A |
9 A brown 1 Encoder signal channel A, negated |
12 B green 2 Encoder signal channel B |
5 B yellow 2 Encoder signal channel B, negated |
22 svpc red 3 Encoder supply, 5V, max. 300 mA (0]
3 RS422 0VDC blue 3 Reference potential o
10 +SENSE purple 4 Sense line positive I
connect on encoder side to 5vDC %)
11 —-SENSE black 4 Sense line negative I
connect on encoder side to RS422 0VDC 3)
13 I grey 5 Channel index pulse I
6 T pink Channel index pulse, negated |
72 T MOT (5VDC) grey/pink 6 Line monitoring I
connect signal at encoder to 5VDC
- red/blue 6 not assigned -
- - not assigned -
14 - - not assigned -
15 - - not assigned -

1) Information on the colour refers to the cables available as accessories.

2) Connect signals 2 (5VDC) and 7 (T_MOT) for line monitoring in the encoder plug together

3) Sense line must be connected for the 5VDC to be active.

Cable specifications

For units with a hood, the cable must be led upwards from the point of

connection.
¢ Shielded cable

¢ Minimum cross-section of the signal conductors 0.25 mm2, 5VDC

and 5VGND 0.5 mm?
e Twisted-pair cables
» Shield grounded at both ends
¢ Maximum cable length 100m
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Equipotential bonding conductors

Function

[==lo

Monitoring

» Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1

In digital cables the shields are connected at both ends to protect
against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.

Setpoints are specified via externally injected A/B signals and index
pulse in electronic gear mode

The RS422-C module receives the A/B encoder signals and index pul-
ses as position setpoint for the controller. The maximum input frequency
is 400 kHz.

G | D)

I ..7| 8 I 9 | |12|13|14| 15 |l4|l3| |9 |8..

] B
E 0
Figure 4.24 Timing diagram with A, B and index pulse signal, counting for-
wards and backwards

The pin assignments for the relevant signals of the ESIM3-C module are
identical. A 1:1 cable can be used for a connection.

Connection of an additional incremental encoder to the M1
interface and activation of the position control at M1 with
the aid of a special setting ( see 7.13 ,Position control with
additional incremental encoder”, p. 7-44) the actual
position value is shown via M1 - and no longer via M2. The
"electronic gear" operating mode can no longer be run in
this case.

The T_MOD signal displays wire break at low signal.
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4.4.11 Connection to the PULSE-C module

Module interface

The PULSE-C module is fitted with a 15-pin Sub-D socket with M3 screw

connection.

’8\.'1'\5'‘"‘"‘"'"1"‘F ----- &
ACTIVE : e’| PULSE OvDC 9 ( o
1
PULSEOVDC @ o | puLse ovpe 15 1< -
) e 1
® | FUNCT_OUT 31 00000
} 11 4 1 |
S 5O T
- ® | ENABLE 8™
ENABLE [ ® o | o= 13 Tl00000d
DIR| ® S 150 .-
pulse | @ S ) PULSE DAY
\ \
J/ T ;

Figure 4.25 Interface of the pulse/direction module
Pin  Signal Colourd  Pair Meaning I/0
1 PULSE white 1 Motor step 'Pulse’ or motor step forwards 'PV' I
9 PULSE brown 1 Motor step 'Pulse' or motor step forwards 'PV', inverted |
DIR green 2 Direction of rotation 'Dir' or motor step backwards 'PR' |
10 DIR yellow 2 Direction of rotation 'Dir' or motor step backwards 'PR’, |
inverted

3 ENABLE grey 3 Enable signal I
11 ENABLE pink 3 Enable signal, inverted I
7 PULSE 0VDC grey/pink 4 Reference potential I

B internally via resistor to 0vVDC 2)
8 ACTIVE red/blue 4 Drive ready %) o}
13  FUNCT OUT white/green 5 reserved, internally to Low level O
14 PULSE 0VDC brown/ 5 Reference potential I

B green internally via resistor to 0vpC 2
15 PULSE 0VDC whitelyel- 6 Reference potential

B low internally via resistor to 0vVDC 2)
4 - blue - not assigned -
12 - red - not assigned -
5 - black - not assigned -
6 - purple - not assigned -

1) Information on the colour refers to the cables available as accessories.
2) PTC 4 ohm resistance
3) Open collector output, emitter connected with pin 8

Cable specifications

For units with a hood, the cable must be led upwards from the point of

connection.

e Shielded cable
¢ Minimum cross section of the signal wires 0.14 mm?

e Twisted-pair cables
» Shield grounded at both ends
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1

Equipotential bonding conductors

Function

PULSE (PV), DIR (PR)

Pulse direction mode

e Maximum length:
100m at RS422 connection
10m at open collector connection

» Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1

The PULSE-C module cannot be used for position control
with additional incremental encoders at M1.

In digital cables the shields are connected at both ends to protect
against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.

Setpoints are specified via externally injected pulse direction signals in
electronic gear mode

Reference signals for step-by-step positioning of the motor and a control
signal for enabling the power amplifier are transmitted via the pulse di-
rection interface. The unit simultaneously signals operational readiness
of the drive or a possible malfunction via the interface.

The square-wave signals PULSE (PV) and DIR (PR) can be combined
for two operating modes. The operating mode is set with the parameter
M1.PULSE-C.

* PULSE/DIR: Pulse direction signal
PV/PR: Pulseioryard - PUISE pack Signal

The motor executes an angular step with the leading edge of the PULSE
signal. The direction of rotation is controlled by the DIR signal.

1
PULSE } A 20,0ps \
0 ‘ ‘ ‘ ! ‘

1 22,5usi ;2,5;153 1 >2,5us
DIR | | |
0 1
motor | 6 | 7 | 6 | 5

step

> ® — &) >

Figure 4.26  Pulse direction signal

Pin Signal Function Value

1,9 PULSE Motor step 0->1

2,10 DIR positive direction of rotation 0/ open
negative direction of rotation 1
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Operating mode pulse ¢gnward -

pulse pack

ENABLE

ACTIVE

The PV (PULSE) signal is used to move the motor in a positive direction,
and the PR (DIR) signal moves it in an negative direction.

1
PV I \
(PULSE) 0 ‘

322,5u5322,5usf >2,5us
PR S ﬂ—: \
(DIR) o
motor | 6 | | 6 | 5
step

- & —— O ——

Figure 4.27  Pulsefnyard - PUlSepack Signal

Pin Signal Function Value

1,9 PV Step in positive direction of rota- 0->1
tion

2,10 PR Step in negative direction of rota- 0->1
tion

The maximum frequency of PULSE (PV) and DIR (PR) is 200 kHz.

The ENABLE signal enables the power amplifier to enable control of the
motor.

Pin Signal Function Value

3,11 ENABLE Enable power amplifier 1

If there is no operating fault, the output ACTIVE displays ready for ope-
ration for about 100 ms after the power amplifier is enabled.

The output shows that the controller is ready for operation.

Pin Signal Function Value

8 ACTIVE Power amplifier is disabled 1

ACTIVE is an open collector output to GND. The logically negated signal
function is available at the ACTIVE_CON output of the signal interface.
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Circuit of the signal inputs

WARNING!

Unexpected motion may cause injury and damage to the sy-
stem.

Incorrect or faulty signals as reference position can trigger unexpec-
ted movements.

» Use shielded cables with twisted-pair.
* Operate the interface with push-pull signals.

» Do not use signals without push-pull in critical applications or in
an environment subject to interference.

« Do not use signals without push-pull with cable lengths over 3
m and limit the frequency to 50 kHz

The diagram shows the circuitry of the signal inputs PULSE (PV), DIR
(PR) and ENABLE. Up to 10 inputs of the PULSE-C module can be con-
nected to a RS422 transmitter.

PULSE-C____
I
I
RS422 ol !
I
I
o GND |
________ -
L
PULSE-C ____
1
Ug o'l |
1
Open collector ljR X
or |
GND |
R<33k M 0 | 1 I
+

Figure 4.28 Circuit of the signal inputs, L: Cable length
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4.4.12 Connection to the IOM-C module

Module interface

The IOM-C module is fitted with a 15-pin Sub-D socket with M3 screw

connection.
1
n A (T~ 5 OO0
ANA IN2+ [O 8 2
o | O | ANA_IN2- 10 OO
ANA_IN3+ | ©
1 O | ANA_IN3- 7 TOO0000C
ANA OUT1 | O 11
oG N1 | O O | ANA_OUT2 p
D - O | DIG_IN2 12 DOOO
IOM_ovDC | O 5
O | DIG_OUT2 g OO
24v_10 | O
m ® | Io8t ovDC § DO
lom_ovDC | O 8
bic_outt |0 Qs) 'OM-OVDC 13 OO0
1 - e -
Figure 4.29 Interface of the analogue module
Pin  Signal Colour V) Pair Meaning I/0
1 ANA IN2+ white 1 Analogue control input +10V I
2 ANA IN3+ green 2 Analogue control input £10V |
3 ANA OUT1 grey 3 Analogue control output +10V (0]
4 DIG IN1 blue 4 Digital control input 1 I
5 IOM 0VDC black 5 Reference potential I
6 +24V_I0 purple 5 Power supply, 24 V, for digital control outputs |
7 IOM_0VDC grey/pink 6 Reference potential I
8 DIG OUT1 red/blue 6 Digital control output 1 (0]
9 ANA IN2- brown 1 Analogue control input 0V, reference potential for pin 1 |
ANA_IN2+
10 ANA IN3- yellow 2 Analogue control input 0V, reference potential for pin 2 |
ANA_IN3+
11 ANA OUT2 pink 3 Analogue control output +10V (0]
12 DIG IN2 red 4 Digital control input 2 I
13 DIG_OUT2 white/green 7 Digital control output 2 (0]
14 IOM_0VDC brown/ 7 Reference potential I
green
15 IOM_0vDC whitelyel- 8 Reference potential
low

1) Information on the colour refers to the cables available as accessories.

For units with a hood, the cable must be led upwards from the point of

connection.

Cable specifications ¢ Shield analogue signal lines at one end only at the power controller,
shield the other end via capacitor, e.g. 10nF/100V MKT

* Minimum cross section of the signal wires 0.14 mm

2

» Twisted-pair cables

*  maximum length 5 m
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Function

The IOM-C analogue module enhances the user interface:

Two analogue inputs for measuring analogue voltages between +/-
10 V; parameter values of analogue inputs/outputs belong to para-
meter group M1.

Two analogue outputs for providing analogue voltages in the +/- 10
V range; parameter values of analogue inputs/outputs belong to
parameter group M1.

Two digital signal inputs for recording 24 V signals; diagram of the
digital inputs/outputs in the 1/0O parameter group.

Two digital signal outputs for output of 24 V signals; diagram of the
digital inputs/outputs in the 1/0 parameter group.

The connection of pin 6 to 24 Vp is required for the function of the di-
gital signal outputs.

WARNING!

Unexpected motion may cause injury and damage to the sy-
stem.

When the controller starts (after switching on the +24VDC or power
failure), the analogue output of the IOM-C module is at +10V. If the
output is connected with a downstream drive, the downstream drive
may move unexpectedly.

Do not enable the downstream drive power amplifier until all
units in the system have started.
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4.4.13 Connection to the HIFA-C module

Module interface

The HIFA-C module is fitted with a 15-pin Sub-D socket with M3 screw
connection.

SIN

HIFA_OVDC
VDD_GEB
REFCOS
RS485
T_MOT

0000000

io

g

O | REFSIN

@]

O | T_MOT_ovDC
O | cos

O | Rs485

O

@)

Figure 4.30 Interface of the Hiperface module, plug for AC servomotor, view

from solder side

Pin  Signal Motor, pin Colour V) Pair  Meaning I/0

1 SIN 8 white 1 Sine signal |

9 REFSIN 4 brown 1 Reference for sine signal, 2.5 V (e}

12 Ccos 9 green 2 Cosine signal |

5 REFCOS 5 yellow 2 Reference for cosine signal, 2.5V (0]
- - - 3 not assigned -

3 HIFA 0VDC 11 blue 3 Reference potential )

10 - - - 4 not assigned -

11 T MOT OvDC 1 black 4 Reference potential to T _MOT -

13 RS485 6 grey 5 Receive and send data /0

6 RS485 7 pink 5 Receive and send data, inverted I/0
T MOT 2 grey/pink 6 Temperature sensor PTC/NTC I

4 VDD _GEB 10 red/blue 6 10 V power supply for encoder, max. 150 mA (0]
- - not assigned -

14 - - not assigned -

15 - - not assigned -

1) Information on the colour refers to the cables available as accessories.

Cable specifications

For units with a hood, the cable must be led upwards from the point of
connection.

Shielded cable

Minimum cross-section of the signal conductors 0.25 mm?, 5VGND
0.5 mm?2

Twisted-pair cables
Shield grounded at both ends
Maximum cable length 100 m

Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1
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Equipotential bonding conductors

Function

Temperature monitoring

Wire break

In digital cables the shields are connected at both ends to protect
against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.

SinCos connection for position response of motor position to the con-
troller.

The Sincoder in the motor captures the rotor position of the motor and
sends analogue and digital position data to the HIFA-C Hiperface mo-

dule. The controller also reads the motor parameter set from the Sinco-
der memory over the digital interface of the module.

An encoder can be connected to the Hiperface module. Three encoder
types manufactured by Stegmann are supported.

Encoder type Sine/cosine periods per revolution
SinCoder SNS50/60 1 or 1024

SinCos SRS50/60 1024, single-turn encoder

SinCos SRM50/60 1024, multiturn encoder (4096 revolutions)

A fine interpolation is run for these encoder types so the motor can ap-
proach 16384 positions per revolution.

The winding temperature of the motor is monitored with a PTC or NTC
temperature sensor in the motor and sent to the controller with the
T_MOT signal.

The temperature monitoring for the PTC S+M type B59135-M155-A70
or the NTC sensor S+M type B57227 is factory-set.

The controller can operate with a PTC from the following software ver-
sion

unit Software version
TLD13x 1.018
TLC43x 1.203
TLC53x 1.004
TLC63x 1.005

When using motors with a PTC temperature sensor the motor tempera-
ture Status.TM act (31:24) object does not send valid values. The
use of the object is only approved with a motor with an NTC temperature
sensor.

The T_MOT signal is monitored for wire breakage and short circuit when
used with a PTC.
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4.4.14 Connection to the RESO-C module

Module interface

The RESO-C module is fitted with a 15-pin Sub-D socket with M3 screw
connection.

J

SIN_HIGH

COS_LOW
REF_LOW
T_MOT

0000000
O0000O0OO0

L 00000 S

SIN_LOW 9 4
1 D000 g

B 5 5
TMOTOVDC - T00000C
COS_HIGH 13- —6
REF_HIGH 6 7
T OO0 2

O
5

Figure 4.31 Interface of the resolver module, plug for AC servomotor, view
from solder side

Pin  Signal Motor, pin Colour V) Pair  Meaning 1/0
1 SIN HIGH 8 white 1 Sine input high I
9 SIN LOW 4 brown 1 Sine input low I
12 COS_HIGH 9 green 2 Cosine input high I
5 COS_LOW 5 yellow 2 Cosine input low I
10 - - purple 3 not assigned

11 TMOT 0VDC 1 black 3 Reference potential to T MOT I
13 REF_HIGH 6 grey 4 Exciter voltage (0]
6 REF_LOW 7 pink 4 Exciter voltage, shifted 180° O
7 T MOT 2 grey/pink 5 Temperature sensor PTC/NTC I
4 - - red/blue 5 not assigned -
2 - - - - not assigned -
3 - - - - not assigned -
8 - - - - not assigned -
14 - - - - not assigned -
15 - - - - not assigned -

1) Information on the colour refers to the cables available as accessories.

Cable specifications

For units with a hood, the cable must be led upwards from the point of
connection.

* Shielded cable

e Minimum cross section of the signal wires 0.25 mm?
» Twisted-pair cables

¢ Shield grounded at both ends

e Maximum cable length 100 m

» Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1
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Function

Temperature monitoring

Wire break

Resolver connection for position response of motor position to the con-
troller.

The controller sends an exciter voltage, the frequency of which can be
set with the parameter M2 . RESO-C, to the resolver. Depending on the
rotor position the signal is returned to the controller amplitude-modula-
ted and as a sine-cosine signal. The resolver module resolves the si-
gnals at 12 bit resolution into a digital A/B signal.

The resolver module can only be used with resolvers that register a re-
volution absolutely. The transformation ratio of the resolver must be
0.5 £ 0.005.

The winding temperature of the motor is monitored with a PTC or NTC
temperature sensor in the motor and sent to the controller with the
T_MOT signal.

The temperature monitoring for the PTC S+M type B59135-M155-A70
or the NTC sensor S+M type B57227 is factory-set.

The controller can operate with a PTC from the following software ver-
sion

unit Software version
TLD13x 1.018
TLC43x 1.203
TLC53x 1.004
TLC63x 1.005

When using motors with a PTC temperature sensor the motor tempera-
ture Status.TM act (31:24) object does not send valid values. The
use of the object is only approved with a motor with an NTC temperature
sensor.

The T_MOT signal is monitored for wire breakage and short circuit when
used with a PTC.
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4.4.15 Connection to the ESIM3-C module

Module interface  The ESIM3-C module is fitted with a 15-pin Sub-D socket with M3 screw
connection.

A
5VDC

ESIM3_0VDC

B

T_MOT

J

0000000
0000

=0 O O

Ko

A
+SENSE
-SENSE
B

L 000
9

12
£ OO

10

11

Figure 4.32 Interface connection of the modules for encoder simulation
Pin  Signal Colourd  Pair Meaning I/0
1 A white 1 Channel A (0]
9 A brown 1 Channel A, negated (0]
12 B green 2 Channel B (0]
5 B yellow 2 Channel B, negated (0]
5VDC red 3 Internal bridge to pin 10 for activation of +SENSE Inter- |
nal bridge to pin 7 for activation of T_MOT 2)
3 ESIM3_0VDC blue 3 Internal bridge to Pin 11 to activate -SENSE 2) |
10 +SENSE purple 4 Internal bridge to Pin 2 to activate +SENSE 2 (0]
11 -SENSE black 4 Internal bridge to Pin 3 to activate -SENSE 2 (0]
13 - - - not assigned (0]
6 - - - not assigned (0]
T MOT grey/pink 6 Internal bridge to Pin 2 to activate T_MOT 2) (0]
4 - red/blue 6 not assigned -
- - - not assigned -
14 - - - not assigned -
15 - - - not assigned -

1) Information on the colour refers to the cables available as accessories.
2) Only required for connection to RS422-C

For units with a hood, the cable must be led downwards from the point
of connection.

Cable specifications

Shielded cable

Minimum cross section of the signal wires 0.14 mm

Twisted-pair cables

Shield grounded at both ends

Maximum length 100

m

2

Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1
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Equipotential bonding conductors

Function

Resolution

In digital cables the shields are connected at both ends to protect
against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.

Signals for output of the actual position are sent out at the incremental
encoder connection. They are two out-of-phase signals A and B. The A/
B signals are generated and sent by the motor-encoder module.

1

9

XXX
) 12

w |ONIN o1

11

Figure 4.33  Circuit for ESIM3C

Basic resolutions of the encoder simulation at quadruple resolution:
SinCos: 4096 increments per revolution
Resolver: 4096 increments per revolution

The resolution can be configured, see page 7-45.

Q

D

n

0 ! — ‘ ‘ ‘
n oalslel . lizlishal 15 lialsl -~ lels.

Figure 4.34 Timing diagram with A and B signal, counting forwards and back-
wards

The pin assignment for the signals of the ESIM3-C and RS422-C mo-
dules are identical. A 1:1 cable can be used for a connection.
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4.4.16 Connection to the SAM-C module

Module interface

The SAM safety module (safety monitor) allows safety functions for per-
sonnel protection to be integrated into the Twin Line positioning drives
for protection against dangerous movements.

All relevant information can be found in the separate SAM operating ma-
nual.

4.4.17 Connection to the PBDP-C module

Module interface

The PBDP-C module is fitted with a 9-pin, SUB-D socket, with UNC
thread.

A Al
DJ ] (O DATAEXCHANGE oo -~
UH PBDP_OVDC ¢ M
) RTS 3 —
D ﬁ A—LT_ B_LT 8 : : l .
m 7 5VDC 5 l\—’/—'ﬁ
¥------ v
ﬂ HJ ________________ |
Figure 4.35 Interface connection of the field bus module
Pin  Signal Colour Pair  Meaning /0
1 - - 1 not assigned -
6 5VDC - 1 Supply voltage, max. 10 mA for terminator (0]
2 - - - not assigned -
7 - - - not assigned -
3 B LT - 2 data wire, inverted 110
8 A LT - 2 data wire 1’0
4 RTS - 3 transmission request (0]
9 - - 3 not assigned -
5 PBDP_(0VDC - - Reference potential -

Cable specifications

A bus terminal forms the docking station to the Profibus. Data lines bet-
ween module and bus terminal are wired up 1:1.

Terminals A_LT and B_LT must be connected to wires A and B in the net-
work in accordance with the minimum wiring requirement.

For units with a hood, the cable must be led downwards from the point
of connection.

» Shielded cable

+  Minimum cross section of the signal wires 0.14 mm?
* Twisted-pair cables

¢ Shield grounded at both ends

¢ Maximum length 100 m
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Equipotential bonding conductors

Function

Display

Setting the address

Baud rate

Field bus manual

» Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1

In digital cables the shields are connected at both ends to protect
against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.

The controller can be connected to a Profibus-DP network with the
PBDP-C field bus module.

The controller receives data and commands from a higher-level bus de-
vice, a master. The controller sends status information such as device

status and processing status back to the master device as acknowled-

gement. Data exchange is with a special communications protocol.

Data are exchanged cyclically between master and slave devices. Every
device in the network is identified by a unique address which can be set
as desired.

The DATAEXCHANGE LED displays signal connection to the Profibus
master device.

The address can be set with the parameter M4 . addrPbd or the inputs
ADR_1 to ADR_64 of the signal interface. See page 4-31

The baud rate is determined by the transmission speed of the master
device.

The integration of a Twin Line unit into the field bus is described in the
relevant field bus manual in the chapter on set-up.
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4.4.18 Connection to the CAN-C module

Module interface  The CAN-C module is fitted with a SUB-D plug and a SUB-D socket,
both 9-pole with UNC thread. Pin assignment is identical for both inter-
face connections.

A\ Al
1
] 4
D ML - i CAN_LOW
ﬂi C(,:AE'\TOC/(;DV(\:/ CAN_HIGH CAN_OVDC
o[ - CAN_0VDC
[N ni
Figure 4.36  Field bus module interface connections with plug and socket
Pin  Signal ColourV  Pair Meaning I/0
1 - - 1 not assigned -
6 CAN_0VDC green 1 Reference potential -
2 CAN LOW white 2 data wire, inverted 110
7 CAN HIGH brown 2 data wire 110
3 CAN_0VDC grey 3 Reference potential -
8 - pink 3 not assigned -
4 - - - not assigned -
9 - - - not assigned -
5 - - - not assigned -

1) Information on the colour is based on the cables available as accessories — the colours are used in accordance with the CAN
guidelines. Note that the colours do not conform to the DeviceNet specifications.

For units with a hood, the cable must be led downwards from the point
of connection.

Cable specifications ¢ Shielded cable

+  Minimum cross section of the signal wires 0.14 mm?
» Twisted-pair cables
¢ Shield grounded at both ends

« Maximum length depends on the number of devices, the baud rate
and signal run times. The higher the baud rates the shorter the bus
cable must be.

* Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1
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Maximum bus length

Equipotential bonding conductors

Function

CAN-Bus display

CANOpen display

The maximum bus length depends on the selected baud rate. The follo-
wing table shows the maximum recommended bus lengths for the over-
all length.

baud rate [kbit/s] maximum bus length with CANopen and
DeviceNet [m]

20 2500

125 500

250 250

500 100

800 25

1000 4

Because of the electrical isolation of the controller shorter cable lengths
than specified in other documentation are permitted.

At a baud rate of 1 Mbit the spur lines are limited to 0.3m.

In digital cables the shields are connected at both ends to protect
against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.

When using the CAN-C field bus module the controller can be connec-
ted to the following networks:

e CAN bus
» CANOpen
* DeviceNet

As a slave the controller receives data and commands from a higher-le-
vel bus device, a master. The controller sends status information such
as device status and processing status back to the master device as
acknowledgement. Data exchange is with a special communications
protocol.

As a CANOpen master the controller sends data and commands to lo-
wer-level bus devices, the slaves. Data exchange is with a special com-
munications protocol.

When operated as a CANOpen master the setting of the field bus profile
must be CAN bus.

Every unit in the network is identified by a unique node address which
can be set as desired.

The LED "CAN-OK" on the CAN-C module lights for about 2 seconds
when field bus data have been correctly received.

The LED "CAN-OK" on the CAN-C module lights when there is a con-
nection to the unit. If the connection is broken, the LED flashes: 0.5 sec
on/0.5 sec off.
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DeviceNet display

Setting the address

Baud rate

Field bus profile

Terminating resistors

Field bus manual

The LED "CAN-OK" on the CAN-C module displays the status of the De-
viceNet node:

DeviceNet status Display

OFFLINE flashes (0.2 sec on / 0.8 sec off)
ONLINE flashes (0.8 sec on / 0.2 sec off)
LINK_OK on

TIMEOUT/FAILURE flashes (0.2 sec on / 0.2 sec off)

The address can be set with the parameter M4 . addrPbd or the inputs
ADR_1 to ADR_64 of the signal interface. See page 4-31

The baud rate can be set with the parameter M4 . baudCan or the inputs
BAUD_1 to BAUD_4 of the signal interface. See page 4-31

The field bus profile can be set with the parameter M4 .profilCan or
over the inputs MODE_1 and MODE_2. See page 4-32

A terminating resistor of 120 Q must be connected between CAN LOW
and CAN HIGH. For an appropriate terminal plug see page 10-1

The integration of a Twin Line unit into the field bus is described in the
relevant field bus manual in the chapter on set-up.
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4.4.19 Connection to the RS485-C module

Module interface  The RS485-C module is fitted with a Sub-D socket and a Sub-D plug,
both 9-pin with M3 thread. Pin assignment is identical for both interface

connections.
AN A RxD TxD
o S
i n 1O "y
1 1
RS485_0VDC 12vbC | O 12VDC é d e
D [ XD ovbc | O ovDC 7 DO
| e _— 1 1 T
D ™D KD O TxD g 1 >k XXX >(I X
Wi ovDC RxD | O RxD 9t ! o
3 12vDC RS485_0vDC | O 4 VGOOOO L
5 5 \VI \V,
[ S
M N R S
Figure 4.37 Interface connection of the field bus module
Pin  Signal Colour Pair  Meaning 110
1 12vDC white 1 Supply voltage (0]
2 0vVDC brown 1 Reference potential to 12vDC (0]
6 12VDC green 2 Supply voltage (0]
7 ovDC yellow 2 Reference potential to 12vDC (0]
8 TxD pink 3 Transmitted data 0]
3 TxD grey 3 transmission data, inverted (@)
9 RxD red 4 Received data I
4 RxD blue 4 received data, inverted |
5 RS485 0VDC black - Reference potential -

Only one 12VDC output of the two Sub-D connections may be loaded
with a current of max. 150 mA.

Cable specifications ¢ Shielded cable

* Minimum cross section of the signal wires 0.14 mm?

« Twisted-pair cables
« Shield grounded at both ends
e maximum length 400 m

* Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1

For units with a hood, the cable must be led downwards from the point
of connection.

Equipotential bonding conductors  In digital cables the shields are connected at both ends to protect
against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.
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Function

Display

Setting the address

Baud rate

Field bus manual

The controller can be connected to a serial bus as a slave with the
RS485-C field bus module.

The controller receives data and commands from a higher-level bus de-
vice, a master. The controller sends status information such as device

status and processing status back to the master device as acknowled-
gement. Data exchange is with a special communications protocol.

Every device in the network is identified by a unique address which can
be set as desired.

Two LEDs on the RS485-C module show the transfer of transmitted and
received data.

The address can be set with the parameter M4 . addrSer or the inputs
ADR_1 to ADR_16 of the signal interface. See page 4-31

The baud rate can be set with the parameter M4 . baudsSer or the inputs
BAUD_1 to BAUD_4 of the signal interface. See page 4-31

The integration of a Twin Line unit into the field bus is described in the
relevant field bus manual in the chapter on set-up.
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4.4.20 Connection to the MODB-C module

The module is fitted with a Sub-D socket and a Sub-D plug, both 9-pin
with UNC threads. Pin assignment is identical for both interface connec-

tions.
& [ T] 1
o OO
DJ D i MODB_O\% RxD g
RxD TXD 7 OO
D e 5 T OOOOOC
avmg 12vbe 3 OO
12VDC 4
5
B
Figure 4.38 A: 2-wire, B: 4-wire
Pin  Signal Colour Pair  Meaning 110
1 12vDC - 1 Power supply voltage (0]
2 0vDC - 1 Reference potential to 12vDC (0]
6 12vDC - 2 Power supply voltage (0]
7 ovDC - 2 Reference potential to 12vVDC (0]
3 TxD - 3 Transmitted data (0]
8 TxD - 3 Transmitted data, inverted (0]
4 RxD - 4 Received data I
9 RxD - 4 Received data, inverted I
5 MODB_0VDC - 53 Reference potential -

Table 4.39  Pin assignment

® Only one 12vDC output of the two Sub-D connections may
1 be loaded with a current of max. 150 mA.

Cable specifications  The cables used must conform to the following properties:
» screened cable,
e minimum cross section of signal wires 0.14mm? (25 AWG),
« twisted pair wires,
+ screen earthed at both ends,
e maximum length 400m (1312 feet).

For units with a hood, the cable must be led downwards from the con-
nection.

Equipotential bonding conductors  In digital cables the shields are connected at both ends to protect
against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.
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Display  Two LEDs on the module show the transmitted and received data traffic.

Field bus manual The integration of a Twin Line unit into the field bus is described in the
relevant field bus manual in the chapter on set-up.
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4.4.21 Connection to the IBS-C module

Module interface

The IBS-C module is fitted with a Sub-D plug for remote-in and a Sub-

D socket for remote-out, both 9-pin with UNC thread.

[”H“ ml 0000
D | TPDO2 1 ,'I | ’P\‘
oL - TPDI2 %2 S M
D D IBS_OVDC IBS_0VDC ) 7 M
Ul TPDI1 - RBST 3 oA
m TPDO1 5VDC g L ," ‘\ ,',
W - - -
Lﬂ—ﬂJ Remote-In Remote_—él]t __________
Figure 4.40 Interface connection of the field bus module
Pin  Signal Signal Colour?  Pair Meaning I/0
1 TPDO1 TPDO2 white 1 Received data I
6 TPDO1 TPDO2 brown 1 received data, inverted I
2 TPDI1 TPDI2 green 2 Transmitted data o
7 TPDI1 TPDI2 yellow 2 transmission data, inverted (@]
3 IBS_0VDC  IBS _OvDC  blue 3 Reference potential -
8 - - red 3 not assigned -
4 - - grey - not assigned -
9 - RBST pink - only for Remote-Out: Signal inputs for additional board |
5 - 5VDC black - only for Remote-Out: 5 V power (0]

1) Information on the colour refers to the cables available as accessories.

For units with a hood, the cable must be led downwards from the point
of connection.

Cable specifications

Equipotential bonding conductors

Shielded cable
Minimum cross section of the signal wires 0.14 mm?
Twisted-pair cables

shield grounded at both ends Connect the shield to the Sub-D hou-
sing. Do not connect the shield directly to earth, because the hou-
sing is internally earthed via a capacitor.

maximum length 400 m

Use prefabricated cables to minimise the risk of a wiring fault. For
matching cables see page 10-1

In digital cables the shields are connected at both ends to protect

against interference. Potential differences can result in excessive cur-
rents on the shield and must be prevented by equipotential bonding con-
ductor cables. For cables of up to 200m (650 feet) in length a cross
section of 16mm? (5 AWG) is sufficient, but for greater lengths a cable
cross section of 20mm? (4 AWG) is required.
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Function

Display

Setting the address

Baud rate

Field bus manual

The controller can be connected as a slave to an Interbus network with
the IBS-C field bus module. The Interbus is a standardised field bus for
data exchange for sensors and actuators.

During processing the controller exchanges process data with a master
device such as a PLC or a PC with an Interbus master interface. The ma-
ster device controls and monitors all connected slave devices.

Devices on the Interbus are networked in a ring topology. Connection to
the neighbouring device is made in each case via Remote-In and Re-
mote-Out.

The field bus module signals status and diagnostic information through
four LEDs:

LED Colour Explanation, if active

U green power supply OK

BA green remote bus connection OK

CcC green remote bus OK

RD red remote bus to the next slave device switched off

The address is derived from the position of the Twin Line unit in the net-
work ring.

The baud rate is permanently set to 500 kbit/s.

The integration of a Twin Line unit into the field bus is described in the
relevant field bus manual in the chapter on set-up.
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4.5 Connecting accessories to the IP20 controller
45.1 TLHBC holding brake controller
The brake in motors with a holding brake is controlled by the TLHBC hol-
ding brake controller TLHBC. The function is described on page 7-38.
Motor connection - - T
Terminal Terminal Colour ¥
U Motor cable black L1 (BK)
\Y Motor cable black L1 (BK)
w Motor cable black L1 (BK)
PE Protective conductor greenlyellow (GN/YE)
B+ Brake wire white (WH)
B- Brake wire grey (GR)
1) Colours of older wiring: U = brown (BN), V = blue (BL), W = black (BK), PE = shield
filler wire
B| iA | I
U
v
wk
_é_
[ —]
Figure 4.41 Connection of the TLHBC holding brake controller
Note the dimensions shown when sizing the motor cable for connection
to the holding brake controller.
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Power connection
Motor and unit side

Brake terminal

Signal connections

<« 140mm 5

—>
BK 1 NS
BK2 00
BK 3 = SERADRARLAUA
ONIVE mmr VAL
WH

GR

<« 50mMm 5

—
e
—
WH ,;vﬂ
7 g
=7 vl
—_
GR y
¥,
{/

Figure 4.42  Sizing the motor cable for connection to the holding brake control-
ler, dimensions in mm.
» Only use square end ferrules to ensure that they do not work loose.

» Connect the black L1 wire to U, black L2 to V, black L3 to W and
greenl/yellow to PE.

» Slide the shielding terminal over the shield of the motor cable. Use
the shield terminal to fix the cable. Use the shielding terminal to
fasten the cable to the TLHBC case.

» Only use square end ferrules to ensure that they do not work loose.

v

Connect terminal B+ to White and B- to Grey on the motor side
Isolate the unused wires at the unit side

v

Only use square end ferrules to ensure that they do not work loose.

Connect the control connections ACTIVE_CON and ACTIVE_0V of
the holding brake controller and the signal interface together.

Connect the 24 VDC terminal of the TLHBC to the 24 VDC terminal
on the controller.

vy

v

Only use cables with the following specifications:

TLxx32 TLxx34 TLxx36 TLxx38

Cable cross-section 1.5 1.5t025 15t025 25t04
[mm?]
Max. cable length? 20 20 20 20

[m]

1) Longer cables can be ordered
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The holding brake controller's power requirement depends on the swit-
ching current for the holding brake:

Brake controller input current [A] = 0.5 A + switching current [A]

» Set the switch for voltage reduction:

The function of the voltage reduction is described in chapter 7.11 ,Bra-
king function with TLHBC" on page 7-38.

POWER
AMPLIFIER A

® BV | omm
- [@om
. OPEm
AcTive-ov [ P

! ) : T
U W= )
L Ly oren @)
|.___|___|.___|___: I’ """ '
:_‘___,_:‘_\___,:_‘___,_:‘_\___,: ! ! :
U VW, L
o E
LB
B

Figure 4.43 TLHBC overview

45.2 Ballast resistor and control

WARNING!

Danger of injury and damage to system components by unbra-
ked motor.

An insufficient ballast resistance causes overvoltage at the DC bus
and switches off the power amplifier. The motor is no longer actively
braked.

* Make sure that the ballast resistor is sufficiently dimensioned.
» Check the setting of the parameter for the ballast.

« Check the temperature of the ballast resistor by conducting a
test run under the most critical conditions.

« During the test make sure that at higher line voltage there is
less reserve in the capacitors on the DC bus.
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External ballast resistor

Dimensioning aid

Kinetic energy Wy,

Internal energy absorption

DC bus capacitors

Energy absorption of the internal
ballast resistor

An external ballast resistor can be connected to the DC bus connection
of the controller via the TLBRC ballast resistor controller.

An additional external ballast resistor is required when the motor is hea-
vily braked and the internal ballast resistor can no longer dissipate the
excess braking energy.

The elements contributing towards the absorption of braking energy are
calculated to assist in specification. This is used to calculate the size of
the ballast resistor.

An additional external ballast resistor is required when the kinetic en-
ergy Wi, to be absorbed exceeds the sum of the internal shares, inclu-
ding the internal ballast resistor.

The kinetic energy is calculated from the kinetic or rotational energy of
the drive.

Braking energy is absorbed internally by the following mechanisms:
» DC bus capacitor Wy,

* Internal ballast resistor Wy,

» Electrical losses in the drive Wg

* Mechanical losses in the drive W),

The energy W,y depends in a square-law function on the difference
between the voltage before the braking operation and the response
threshold.

The voltage before the braking operation depends on the mains voltage.
The energy absorption by the DC bus capacitors is lowest when the
mains voltage is highest. Use the values for the highest mains voltage.

unit mains TLxx32 TLxx34 TLxx36 TLxx38
voltage [V]

Internal capacitance 340 235 470 1175

[uF]

Energy absorption D 230 10 53 106 265

[Ws]

Energy absorption ) 400 - 23 47 116

[Ws]

Energy absorption ) 480 - 3 7 16

[Ws]

1) The results are based on 10% overvoltage

Two key values relating to the internal ballast resistor determine its en-
ergy absorption.

» The continuous output P4, shows how much energy can be conti-
nuously dissipated without overloading the ballast resistor.

* The maximum energy We, limits the higher heat loss which can
be dissipated in the short term.

If the continuous output is exceeded for a specified time, the ballast re-
sistors remain unloaded for a correspondingly period. This ensures that
the ballast resistor is not destroyed.

The key values Py and Wy, 0f the internal ballast resistor can be
found from page 3-2.
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Electrical losses WE

Mechanical losses W),

Example TLxx34

Dimensioning of the external ballast

resistor

The electrical losses WE in the drive can be estimated from the peak po-
wer of the drive. The maximum power loss is around 10% of peak power
for a typical efficiency factor of 90%. If the current on braking is lower, the
power loss will be reduced accordingly.

The mechanical losses result from absorption by friction, which occurs
when the system is running. Mechanical losses can be ignored if the sy-
stem requires a much longer time to coast to a stop than the time requi-
red to stop the system under braking. The mechanical losses can be
calculated from the load torque and the speed from which the motor is
to stop.

Braking of a motor with the following data (AC IN equal to 400VAC):

« Starting speed: n = 4000 min!

« Moment of inertia of rotor: Jz= 4 kgcm?

« moment of inertia of load: J, = 6 kgcm?

The energy to be absorbed is given by:

Wpg = 1/2 * J * (2*pi*n)?

to 88 Ws

Electrical and mechanical losses are ignored.

23 Ws are absorbed in the DC bus capacitors at a power supply of 400 V.

The internal ballast resistor must absorb the residual 65 Ws. It can ab-
sorb a pulse of 80 Ws. The internal ballast resistor is sufficient if the load
is stopped once under braking.

If the braking process is repeated cyclically, the continuous output must
be considered. If the cycle time is longer than the ratio of the energy to
be absorbed Wg and the continuous power Py, the internal ballast re-
sistor is sufficient. If braking takes place more frequently, the internal
ballast resistor will not be sufficient.

The example uses the ratio Wg/P ay at 1.3 s. With a shorter cycle time an
external ballast resistor is required with TLBRC.

The selection of an external ballast resistor is determined by the requi-
red peak power and continuous power with which the ballast resistor can
be operated.

The resistance value R is given by the peak power required.

R=U2 / Pmax u: switching threshold [V]
Pmax : required peak power [W]
R: resistance [Ohm]
> 28 Ohm

Figure 4.44  Calculating the resistance R of an external ballast resistor

Select resistors by the following criteria:

» The resistors must be wired in parallel so the required resistance is
not exceeded. Note the lower limit of 28 ohms.

» The total continuous output of the individual resistors must yield the
required continuous output.
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Ballast resistor controller TLBRC

The ballast resistors approved by the manufacturer have the following
properties.

Resistor [W] Continuous power [W]
BWG 250072 72 100
BWG 250150 150 100
BWG 500072 72 200
BWG 500150 150 200

WARNING!

Hot surfaces can cause burns, fire and damage to system com-
ponents.

The ballast resistor temperature can exceed 250°C in some condi-
tions.

* Prevent contact with the hot ballast resistor.

* Do not place flammable or heat-sensitive components in the
immediate vicinity of the ballast resistor.

» Ensure good heat dissipation.

« Check the temperature of the ballast resistor by conducting a
test run under the most critical conditions.

When a high DC bus voltage is reached, the ballast resistor controller
switches an external ballast resistor to the DC bus connection of the
controller.

CAUTION!
Destruction of the drive system by incorrect parallel operation.

Operation with a non-approved parallel circuit on the DC bus may
destroy the drive systems immediately or after a delay.

* Never connect the DC bus of more than two drive systems.

* Never connect the DC bus of drive systems of different power
classes.

¢ Never connect the DC bus of drive systems with 115 V rated
voltage.

* Never reverse DC+ and DC-.

» If one drive system on the DC bus requires a line reactor, both
drive systems must be fitted with a line reactor.

* Use separate fuses for each drive system.

* Operate both drive systems on the same power system (on the
same line fuse), and on the same phase on single-phase
systems.

Two units can be connected to the controller when these conditions are
considered. The DC bus connections of both units are connected in par-
allel if they are connected to the same ballast resistor controller.
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Setting voltage limit

DANGER!
Electric shock, fire or explosion

« Only qualified personnel who are familiar with and understand
the contents of this manual and the other relevant manuals are
authorised to work on and with this drive system.

» Before working on the drive system:
— Switch off power to all terminals.

— Place a sign "DO NOT SWITCH ON" on the switch and lock
to prevent switching on.

— Wait 6 minutes (for discharge of DC bus capacitors).

— Measure voltage between DC+ and DC- and check for <48V.
(The DC bus LED is not a safe indication for absence of the
DC bus voltage).

» Do not short-circuit DC bus or touch unshielded components or
screws of the terminals with voltage present.

¢ Install all covers and close the housing doors before applying
power.

» The motor generates voltage when the shaft is rotated. Lock the
shaft of the motor to prevent rotation before starting work on the
drive system.

« The system manufacturer is responsible for compliance with all
applicable regulations relevant to earthing the drive system.

« Do not reach into the drive system (e.g. no pointed objects).

Two or more ballast resistors can be connected to the ballast resistor
controller. If you use two resistors, connect them to the two terminals
provided, R+, R- and PE. If you are using more than two resistors in par-
allel, use wire end ferrules of the right size to connect the resistors.

The ballast resistor controller must be set to the unit connection voltage
with a switch in the unit.

CAUTION!

Destruction of the drive system by incorrect setting.

The voltage limit for the DC bus must be set at the TLBRC. An in-
correct setting acts like a short circuit and can destroy the drive sy-
stem.

« Set the switch to the 420 V position for drive systems on single-
phase power.

» Set the switch to the 760 V position for drive systems on three-
phase power.
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Cable specifications

EMC measures

Figure 4.45 Connection of the ballast resistor controller

Disconnect the unit from the supply voltage. Open the TLBRC.
Set the switch in accordance with the unit connection voltage.

Connect the TLBRC to the controller with a 2-strand cable. Connect
the DC+ and DC- terminals to the ballast resistor controller with the
DC bus terminals DC+ and DC- on the controller.

Clamp the cable shield flat to the earth bar of the unit with the
accessory SK14 shielding terminal.

Connect the PE terminal beside DC+ to the earth bar via a protec-
tive conductor.

Connect the ballast resistor to the R terminals of the ballast resistor
controller with a 3-strand cable. Connect the protective conductor to
PE.

Additional shield terminals are required for a second unit and a
second ballast resistor.

Shielded wires

Ground the cable shield at each end

Maximum cable length: 3m

minimum cross-section: like mains connection

The ballast resistor controller receives its operating voltage over the DC
bus connection.

The DC bus cable is a source of interference and must be laid out care-
fully:

The shield braiding of the cable must be laid out over a wide area
on the unit housing. Use the earth terminals available as accesso-
ries for the housing terminal.

Exposed cable ends may be unshielded for a distance of less than
20 mm only.

Twin Line Controller 53x
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Unit setting

IP54 controller

1

Switch position 1 Switch position 2

unit TL..xx4/xx6/xx8 TL..xx2
Switching threshold [V] 760 420
Maximum switched conti- 1000 500
nuous power [W]

Smallest resistance [ohm] 30 30

1) Factory setting

The cable length between TLBRC and the controller may be a maximum
of 2 metres.

When using the TLBRC the internal ballast resistor must be switched off.
The parameter Settings.TLBRC is used to inform the unit whether a
ballast resistor controller is connected. Details can be found on page
5-13

The dissipatable ballast power depends on the ambient temperature
and whether or not a fan is being used. The information on power can be
found on page 3-6

If the actual ballast output exceeds the maximum possible ballast out-
put, the controller disconnected the connection to the motor.

The maximum permissible ballast output is set with the parameter
PA.P maxBusr.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
PA.P_maxBusr 16:57 4.1.40 Maximum permissible ballast UINT16 R/W
(10:39y) power [W] TLCx32:25- 170 W 25 per.
TLCx34: 37 - 255 W 37

Note: This parameter is only
visible with the IP54 controller.

Note for commissioning

CAUTION!
Burns and destruction of the controller by overheating.

With IP54 controllers the permissible ballast output is calculated
from a parameter. Incorrect input can overheat the unit.

+ Set the parameter P_maxBusr correctly corresponding to the
environmental conditions (temperature with/without fan).

» Check the temperature of the ballast resistor by conducting a
test run under the most critical conditions.

* The controller does not monitor the external ballast resistor for over-
heating. The ballast resistor controller will switch off if overheating
occurs.

» Test the ballast resistor controller during set-up under realistic con-
ditions.
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4.6  Wiring examples

4.6.1 Field-bus mode, Field bus configuration via inputs

Functions  Operation only by field bus master device, field bus settings via signal in-
terface inputs. Field bus address 7 is set on switching on the Twin Line
unit. Baud rate and processing profile are not set here and are 0 VDC.

Inputs |_5and|_6 are available as freely assignable inputs, outputs Q_0

to Q_4 as freely assignable outputs.

Presets Parameter setting: Settings.IO mode =0

(1) Mains connection

(2) Motor connection +
brake controller TLHBC

(3 Position feedback by M2

@ Field bus connection

@ Signal interface

L =t Hw

HBC [~-%==:z=7-1-FJpPE

A A

limit
switch

7
reference

limit switch
switc

24V

YYYYY Y

— Signal interface oV

minimum wiring 24V=

[T [

O~NO U WN R

31
32
33
34

ADR_1
ADR_2
ADR_4
ADR_8
ADR_16
ADR_32
1024VDC
1024VDC

Qo0

Q1

Q2

Q3

Q 4
TRIGGER
ACTIVE_CON
ACTIVE_OV
ANALOG_IN+
ANALOG_IN-
BAUD_1
BAUD_2
BAUD_4

CAPTUREL/I_5
CAPTUREZ2/I_6

ADR_64
REF

24VDC
24VDC
0vDC
ovDC

Figure 4.46  Wiring for automatic operation only on field bus

Pin Signal active Meaning

I/10

ADR 1 high Bit O for network address

ADR 2 high Bit 1 for network address

ADR 4 high Bit 2 for network address

AW |IN|PF

ADR 8 high Bit 3 for network address

Twin Line Controller 53x
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Pin Signal active Meaning I/0
ADR 16 high Bit 4 for network address I
ADR 32 high Bit 5 for network address [
7 1024vpc Y - power supply for inputs/outputs I
8 1024VDC - power supply for inputs/outputs I
15 ACTIVE CON high Motor with current, control signal for TL HBC holding brake controller, O
. max. 400 mA 2
16 ACTIVE OV high Reference potential to ACTIVE CON o
19 BAUD 1 high Bit O for setting the baud rate I
20 BAUD 2 high Bit 1 for setting the baud rate I
21 BAUD_4 high Bit 2 for setting the baud rate I
24 ADR 64 Y high Bit 6 for network address I
25 REF low reference switch signal |
26 TIMp D low limit switch signal clockwise motor rotation |
27 TIMN D low limit switch signal anticlockwise motor rotation |
28 sTop Y low stop motor I
29 MODE_2 high Bit1 for setting field bus profile I
30 MODE 1 high BitO for setting field bus profile I

1) Minimum assignment of the signal interface for commissioning
2) IP54 controller: Holding brake connection hard-wired.

4-72 Twin Line Controller 53x

0098 441 113 110, V1.00, 07.2004



0098 441 113 110, V1.00, 07.2004

TLC53x

Installation

4.6.2

Field-bus mode, configuration with TLHMI or TLCT

Functions

Operation by field bus or local operating units TLHMI or TLCT with signal

interface with free pin assignment, field bus settings by local operating

units.

Presets

Parameter setting: Settings.IO mode =1

(1) Mains connection

(2) Motor connection +

brake controller TLHBC

TLHBC

......

switch

@ Position feedback by M2
@ Field bus connection

(8) Signal interface

YYYYYY

F’;

AAAAA

A A

switch
7

reference

switch

limit

Signal interface
minimum wiring

YVYy

24V

ov

24V=

’_/’_/ YYYYY VY

O~NO U WN PR

1024VDC
1024VDC

Qa4
TRIGGER
ACTIVE_CON
ACTIVE_OV
ANALOG_IN+
ANALOG_IN-
10

1

12
CAPTUREL/I_5
CAPTURE2/I 6
7

EF

:U‘|

,_
<
T

[
™
TO
14
I3

,_
pd

9]
o

24VDC
24VDC
0ovDC
0vDC

Figure 4.47  Wiring for automated operation on field bus

Pin

Signal

active Meaning

I/10

high Freely assignable input

high Freely assignable input

high Freely assignable input

high Freely assignable input

high Freely assignable input

high Freely assignable input

Njolalb~|W|N|F

1024vDC V)

- power supply for inputs/outputs

Twin Line Controller 53x
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Pin Signal active Meaning I/0
8 1024VDC - power supply for inputs/outputs I
9 Q0 high freely assignable output (0]
10 01 high freely assignable output (0]
11 Q2 high freely assignable output (0]
12 03 high freely assignable output (0]
13 0 4 high freely assignable output (0]
15 ACTIVE CON high Motor with current, control signal for TL HBC holding brake controller, O
B max. 400 mA 2
16 ACTIVE 0V high Reference potential to ACTIVE CON |
19 I0 high Freely assignable input I
20 I1 high Freely assignable input |
21 I2 high Freely assignable input |
24 I7 high Freely assignable input I
25 REF low reference switch signal |
26 TIMp Y low limit switch signal clockwise motor rotation i
27 TIMN Y low limit switch signal anticlockwise motor rotation I
28 sTop V) low stop motor |
29 I 4 high Freely assignable input |
30 I3 high Freely assignable input |

1) Minimum assignment of the signal interface for commissioning
2) IP54 controller: Holding brake connection hard-wired.
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4.6.3 Field-bus mode, manual setup

Functions

Presets

Manual setup with Teach-In function, manual movement via I/O, opera-
tion over field bus with fixed 1/0O pin assignments

Parameter setting: Settings.IO mode =2

Manual movement via I/O and teach-in: AUTOM =0

Field-bus mode: AUTOM=1.

(1) Mains connection

(2) Motor connection +
brake controller TLHBC

TLHBC |--v----2-1--[pg

svyitch
reference NC
switch

@ Position feedback by M2
@ Field bus connection

(8) Signal interface

YYYYYVYY

1024VDC
1024VDC

O~NO U WN PR

F’;

A A A AN

15 ACTIVE_CON

A A

16 ACTIVE_OV
17 ANALOG_IN+
18 ANALOG_IN-

YVY

— Signal interface
minimum wiring

24V=

22 CAPTUREL/l 5
23 CAPTURE2/I_6
7

N
N

N
()]
Py

EF

N
D
[
<
T

N
3
C
<
zZ

N
(o]
(%))
|
@)
av)

24V

w b

ov

31 24VvDC
32 24VDC

’_/’_/ YYYYY VY

33 0VDC
34 0VDC

Figure 4.48 Wiring for automated operation on field bus

Pin Signal active Meaning I/O

1 DATA 1 high Bit O for selecting a list number I

2 DATA 2 high Bit 1 for selecting a list number |

3 DATA 4 high Bit 2 for selecting a list number |

4 DATA 8 high Bit 3 for selecting a list number I

5 DATA 16 high Bit 4 for selecting a list number |

6 DATA 32 high Bit 5 for selecting a list number |
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Pin Signal active Meaning I/0
1024vpc Y - power supply for inputs/outputs I
1024VDC - power supply for inputs/outputs I

9 AUTOM ACK high Acknowledgement signal at AUTOM signal (0]

10 AXIS ADD INFO high Supplementary information on current movement job (0]

11 AXIS END high End of processing of a movement job, drive at standstill (0]

12 AXIS ERR high Error detection during processing of a movement job (0]

13 RDY TSO high Ready for operation, output max. 400 mA (0]

15 ACTIVE CON high Motor with current, control signal for TLHBC holding brake controller, O

- max. 400 mA 2

16 ACTIVE OV high Reference potential to ACTIVE CON I

19 MAN P high manual movement clockwise motor rotation I

20 MAN N high manual movement anticlockwise motor rotation |

21 MAN FAST high Manual selection slow (low) or fast (high) I

22 FAULT RESET high Reset error message I

24 TEACH IN high Trigger signal for saving the current setpoint position in the list data |

memory

25 REF low reference switch signal |

26 TIMp Y low limit switch signal clockwise motor rotation |

27 LIMN Y low limit switch signal anticlockwise motor rotation |

28 sTop V) low stop motor |

29 aurom V) high Automatic mode via field bus (high), manual mode (low) |

30 ENABLE V) high Enable (high) or lock (low) power amplifier |

1) Minimum assignment of the signal interface for commissioning
2) IP54 controller: Holding brake connection hard-wired.
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4.7 Checks

» Carry out these checks:

» Are all protective conductors connected?

e Are all fuses correct?

« Are any live cable ends exposed?

« Are all cables and connectors safely installed and connected?
« Are the control lines connected correctly?

* Have all EMC measures been taken?

For tests and commissioning steps see page 5-7

Twin Line Controller 53x
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5 Commissioning

5.1 General safety instructions

WARNING!

Unexpected responses may cause injury and damage to the
system.

The behaviour of the drive system is governed by numerous saved
data. Unsuitable data may cause unexpected motions or responses
to signals.

< Do not operate a unit with unknown data.
e Check the saved data.

« When commissioning carefully run tests for all operating states
and fault cases.

¢ Check the functions after replacing a unit and also after chan-
ges to the saved data.

« Start the system only if there are no persons or materials in the
danger zone and the system can be operated safely.

WARNING!

Danger of injury and damage to system components by loss of
control!

* The system manufacturer must consider the possible errors that
could occur with the signals and in particular the critical
functions to ensure a safe status during and after errors. Critical
functions include emergency stop and limiting end positions.
Observe the accident prevention regulations.

« Consideration of possible errors must include unexpected delay
and failure of signals or functions.

e Separate redundant controller paths must be provided for criti-
cal functions.

WARNING!

Danger of injury and damage to system components by unbra-
ked motor!

Loss of power or faults that result in switching off the power amplifier
mean that the motor is no longer actively braked and may run
against a mechanical stop at high speed.

¢ Check the mechanical conditions.

» If necessary, use an absorbent mechanical stop or a suitable
brake.

Twin Line Controller 53x
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5.2 Overview
Where can | find infor- device TLHMI TLCT TLCT help
mation on... manual manual manual
Commissioning step by X - - X
step
Settings and parameter X - - -
list
Commissioning proce- X - - X
dure
Detailed information on - TLHMI TLCT TLCT
operation using...
The following commissioning steps are also required if you
® are using a configured unit under changed operating
conditions. Incorrectly set values may destroy controller,
motor and system components.
Commissioning
What you need to do... Info
Make sure the Twin Line unit is correctly installed and wired Page4-1
up. When carrying out this check, use the wiring diagrams of
the system configuration or the wiring examples in on page
4-71.
Make sure the limit switches work if these are installed. Page5-11
Check the functioning of the holding brake controller if you Pageb5-12
are using motors with holding brake.
Set the motor data (applies to resolver motors) Page5-9
When using motors with Hiperface interface and Sincoder or
SinCos sensors, this step is not required.
Check and set critical device parameters Page5-13
Optimise controller settings by installing the motor and...
- set reference values and recording data Page 5-28
- optimise speed controller Page 5-31
- optimise position controller. Page 5-41

Next steps...

After commissioning is completed the unit can be tested in its various

operating modes.

» For information on these operating modes see page.6-1

* The signals, parameters and conditions for changing operating
modes are described on page .6-1

5-2
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5.3 Tools for commissioning

Baud rate

Two input routes are at your disposal for commissioning, setting para-
meters and for diagnostics:

» Twin Line hand-held operating unit "Human Machine Interface", or
abbreviated as TLHMI

e TLCT commissioning software used in conjunction with a PC equip-
ped with Windows 98 or newer

The TLCT is required for complete commissioning.

TLHME |

B.=c

Figure 5.1 Commissioning with the TLHMI hand-held operating unit or PC

Baud rate TLD13x TLCxxxX
9600 X X
19200 - X
38400 - X

The TLD13x controller must be restarted if it is addressed with an ex-
cessively high baud rate.

5.3.1 TLHMI hand-held operating unit

TLHMI hand-held operating unit

TLHMI manual

Menu structure

The TLHMI is a plug-in hand-held operating unit with an LCD display
3 x 16 characters in size. It is plugged directly into the RS232 interface
but can also be connected to the RS232 interface via a serial cable.

The operation of a Twin Line unit with the TLHMI hand-held operating
unit is described in the TLHMI manual.

The TLHMI is run using a menu. The displayed menu structures and pa-
rameter values automatically adapt themselves to the connected device
type after the controller is switched on. The following menu items of the
first and second level can be selected for this controller:

Twin Line Controller 53x
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Setti ng 3 Operati ng node -

11
1.2
1.3

Language
Contrast
Passwor d

2.1
2.2
2.3
2.4
2.5
2.6
2.8

Mot or 3.1 Aut omatic 4.1 Setti ngs 5.1
Power amplif . 3.2 Manual 4.2 Ctrl Bl ock1l o
Stat us 3.3 Refere nce 4.3 Ctrl Bl ock2
Digital I/ O 3.9 Save 4.4 Moti on
Err or 45 Moduls
Fiel d bus 4.9 Save
| nter nal

2| T veonvea |fo__owieae |5

5.1
5.2
5.3
5.4

Set Ctrl
defa ult
drive Ctrl
del _err

6.1
6.2
6.3
6.4

Setti ng 7.1 POS- Set 8.1 Read Param.
Speed contr 7.2 VEL_Set 8.2 Write Param.
Pos. contr . 7.3 List 1

Save 7.4 List 2

)
Password protection

Figure 5.2 First and second menu level of the TLHMI

First menu level

Meaning

1 Settings

TLHMI-specific settings

2 Observe

Device, motor and movement data as well as error displays

3 Operating mode

Selection and launch of the operating mode and settings for the operating
mode

4 Parameters

Controller and movement parameters with settings for the controller and the
modules

5 Commands

Selection of the control parameters set

6 Optimise Optimisation of the control loops

7 Teach/edit Process data for list control with the controller

8 Duplicate Copy parameter sets to other Twin Line units

9 Service Password-protected, for servicing purposes only
Menu paths are given in the manual for every parameter to make it easy
for you to find all parameters with the TLHMI. TLHMI menu "8.2" opera-
tes as follows: On the first menu level select item '8 Duplicate'; next, on
the second level, select the menu item '8.2 Write Param.'.
Information on the operation of the TLHMI can be found in the "TLHMI"
manual.
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5.3.2 TLCT commissioning software

TLCT

TLCT manual

Requirements for operation of

TLCT

®— File Edit Device data Miew Connection TwinLine ‘Window 2

=\ 2

o—l=H | ¥ E R

Connection [ ter set Fault
[
@ — 12 t
Parameter set 2 |
@l Estatifish I Dizconnect | (‘gj Active I Parameter set 1 FAULT_RESET |
®— Press F1 for help [ [ [ [ NM[ 4

The TLCT commissioning software includes a graphic user interface
and the option of loading and saving controller parameters and motor
data. You can use the software to test the input and output signals of the
controller, follow signal sequences on the screen and optimise the con-
troller behaviour interactively.

[EB TwinLine - D:\WINPRGATwinLineAT est1-007.tx =

Figure 5.3  TLCT commissioning software

Compared to the TLHMI hand-held operating unit, the software offers
extensive options such as:

e Status display of controller

e Commissioning resolver motors

« Adjusting the controller settings in a graphical interface

« Extensive diagnostic tools for optimisation and maintenance

« Long-term recording as an aid to assessing operating behaviour

< Archiving all device settings and recordings with export functions for
data processing

The commissioning of a Twin Line unit with the TLCT is described in the
"TLCT commissioning software" manual. The manual is included in the
software package as a printable PDF file which can be displayed on
screen.

PC or laptop with a free serial port and the Windows 98 operating sy-
stem or later.

PC and Twin Line unit are connected by the RS232 cable.

Twin Line Controller 53x
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Menu structure

All commissioning software commands can be executed with the menu

items and the program buttons.

Connection TwinLine E
Open... Chil+0 Undo Ctrl+Z w Tools bar Establizsh  Crl+L Switch on power amp Cascade Help topics
Lloze Cut Chl+s ¥ Twin Line bar Disconnect Switch off power amp Tile vertically Coraeion istant
Eopy CHi+C ¥ Qontrolba—r_l— Stop matar  Tile horizontally Rl R
g::: _— Gl Easte Crl+y ] FaULT_RESET Arrange About theTwin Line Contral Toal...
= : Delete FPosition Recaord
Frirt... . Chil+P Qptions... Canfigure LContraller structure
Set up printer.. Command processing Optirize:
1 Test1-007 .t Cortroller . Teach
Esit Pasition lists 3 Edit
Diagnosiz 3
S | Device data
Eror log
Device hardware
Figure 5.4  The TLCT menu structure
References to a menu item in the software in this manual are always gi-
ven with the complete menu path, e.g. "Twin Line - Positioning".
Software help  The TLCT offers comprehensive help functions, which you can start

Commissioning wizard

from the program by pressing "? - Help Topics" or the F1 button.

The commissioning wizard will guide you step by step through the com-
missioning process. Start the wizards with the menu item

"? - Commissioning Wizard".

Commissioning assistant

Commissioning assistant
Start

commiEsoning
Function test

Download
motordata

Check/reduce
device parameter

Start
optimizing

Save
Parameter

Finizh

The c:_om_mis_sioning azzistant will guide you through each step of

< frevinus

Cancel | Help

Figure 5.5 Commissioning with the wizards
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5.4 Commissioning procedure

5.4.1 Preparation of controller

Requirements

System check and initialisation

WARNING!

Unsuitable parameters may cause injury and damage to the sy-
stem.

If unsuitable parameters are used, safety functions may fail, unex-
pected motions or responses to signals may occur.

Prepare a list with the parameters required for the functions in
use.

Check the parameters before operation.

Start the system only if there are no persons or materials in the
danger zone and the system can be operated safely.

A PC with the TLCT commissioning software or the TLHMI hand-held
operating unit must be connected to the controller.

>

>

>

The ENABLE signal must be set to low level to prevent activation of
the motor.

Disconnect the connection to the field bus to ensure that the con-
troller cannot be switched on over the Fieldbus.

Switch on the external 24 Vp power supply and then the line
voltage for the power amplifier.

The unit carries out a self-test and checks the internal operating data,
the parameters, the internal monitoring devices and the connected sen-
sing equipment.

Twin Line Controller 53x
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Output signal active A 3
- - put sig 5 'l Start LA, '_l Not ready to

Operating transitions RDY_TSO: ¢ |switch on
A: System test and initialisation Acknowledge B

Motor stationary fault v
B: Sensors, monitoring active Parameter Error display K| -, Switch on

editing enabled flashing > - > =1 | disabled
C: Reaction to monitoring signals (- ED Y

Motor position sensor OK Al c F

D-line voltage created v

With SinCoder: motor stationary Fault 11 Ready to
D: Switch on power amp with ENABLE 470 =1 switch on
E: Switch off power amp — . Acknowledge A

o s ) |_J| Fault Reaction

F: Motor position sensor inactive / defective 177 | active fault E

D-line undervoltage =

g A L» -

G: Error class 1 error has occurred, | | H| b

e.g.via STOP, LIMP or LIMN Y v
H: Restart operation after class 1 error =1 Quick-Stop |_ | Operation
I:  Error class 2: Quick Stop, I | active D enable

then power amp off

Error class 3/ 4: power amp off
J: Transition following response to error * * *
K: Acknowledge error with active edge at Error Error Error E____"""_.""""_""._"E

FAULT RESET class 3, (4) class 2 class 1 i K Operational malfunction |

E Power amp on i
Figure 5.6  Operating states and transitions of the controller

The status display on the controller switches from "1" to "3" or "4".

If the controller remains in status 3, the DC bus voltage is not present or
the motor was not detected. For motors with resolvers the motor must be
selected with the TLCT. See "Motors with resolver”.

If the controller remains in status 4, a motor with a Hiperface interface
has been detected. See "Motors with Hiperface interface".

If the display flashes, this indicates a fault. You will find information on
rectifying faults in the section entitled 8 "Diagnostics and troubleshoo-

ting” from page 8-1
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5.4.2

Motor data set

Motors with Hiperface interface

Motors with resolver

Reading in the motor data

CAUTION!
Prior damage or destruction of the drive!

In the case of resolver motors the controller does not detect whether
the loaded motor data match the connected motor. If the incorrect
data set is used, the drive system may be damaged or destroyed.

« Compare the motor selected in the data set with the name plate
on the motor itself.

« Use only motors with an available data set.

The controller saves a motor data set. This motor data set contains tech-
nical information about the motor such as the nominal and peak torque,
the nominal current and speed and the pole-pair number. It cannot be

modified by the user.

This means that the power amplifier cannot be switched on until the mo-
tor data have been loaded.

The operating display shows status "4".

Motor data does not need to be read in for motors with Hiperface sensor.
The Hiperface sensor in the motor saves all motor data. The data are au-
tomatically read by the controller during startup, saved and sent to the
commissioning tool. The controller has checked that the motor data are
complete and has established the DC bus voltage.

The controller is correctly installed.
The operating display shows status "3".

If a resolver is used as a position encoder, the motor data must be sent
to the controller with the TLCT commissioning software before the re-
solver motor is operated for the first time. The data are saved in the con-
troller and are retained even after replacement of the motor.

_Io]x
% s %, = 6
553% 45
Ll=l Hame Value Unit Explanation Range of values -
Typehd SER3910_4L35 Motar type, consecutive numbers  -21474836458 .. 2147483
----- Settings principlh  AC-Servo motor Motaor type 0 ... 65535
----- FA infahd 36101 hator calibration carried out 0 .. B8535
----- CtriBlock! adji1Sen 26488 1. Alignmntinfo of Posn Sensar D .. B5535
----- CtriBlock2 adi2Sen O 2.Alignment Info of Position Sensor0 ... 55535
""" M4 reseve 55810 Resened 0 .. 65535
""" Motion reserve 139 Reserved 0 ... 65535
""" il Sensorh  SCM (SincCos Multiturn) Motar encoder type 0.6
:::Etme CountSen 1024 Mo. of lines of pasn sensor per motr 0 ... 5
_____ Oscillator n_mashd BE00 rpm Maximurn permitted motor speed 0 ... 13200
n_normbd B000 rpm MNaominal motor speed 0... 12000
I_rnaxhd 16.96 Apk Mazx. motor current 0.. 327 67
I_nomhd 297 Apk Maorinal motar current 0.. 327 67
M_nomhkd 160 MNem MNaominal torgue 0. 32767
M_maxhkl 800 MNem Peak torque 0. 32767
U_nomh  565.0 W Marminal motor voltage 0..3276.7 LI
Flalavmaichd A L T 1 A
Figure 5.7  Selecting the motor data set
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Selecting the motor data set

» Click on the "Parameter” symbol in the fast start bar or select the
menu item "Twin Line - Configuration".

< The 'Parameters’' dialog box will appear.

» Click in the parameter group Servomotor on the parameter
TypeM, select the matching motor data set from the list and send
the motor parameter set to the device.

<1 The operating display switches to "4".

The controller is correctly installed.

5-10
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5.4.3 Checking the signals of limit switches

CAUTION!

Loss of control over controller.

The use of LIMP and LIMN can offer some protection against dan-
gers (e.g. impact on mechanical stop caused by incorrect motion
defaults).

* Use LIMP and LIMN where possible.

¢ Check that the external sensors or switches are correctly con-
nected.

¢ Check that the external sensors or switches are installed cor-
rectly for their function. The braking distance of the drive must
not cause damage.

* The functions must be enabled in the controller software to
allow LIMP and LIMN to be used.

e This function cannot provide protection against faulty
functioning within the controller or the sensors.

» Trigger the limit switches manually and observe the LEDs for the
positive limit switch signal LIMP and the negative limit switch signal
LIMN.

<! The LEDs remain on unless the limit switches have been tripped.

LI
« —O[ 1|26 TivP
—1 = @[ 1|27 LIMN
~t > @[ ]|28 STOP
+24V —

Figure 5.8 Positive limit switch tripped

The input signals ZIMP, LIMN and STOP and the evaluation to active
Low or High can be changed with the parameters Settings.SignEn-
abl and Settings.SignLevel, see page 7-30.

The limit switch that limits the working range with positive direction of ro-
tation must be connected to LIMP. The limit switch that limits the wor-
king range with negative direction of rotation must be connected to
LIMN.
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5.4.4 Checking holding brake

Hardware inspection

Software inspection

WARNING!

Unexpected motion may cause injury and damage to the sy-
stem

For example, if the brake is released with vertical axes an unexpec-
ted motion may be triggered in the system.

* Make sure that no damage will be caused by the load dropping.

* Runthe test only if there are no persons or materials in the dan-
ger zone of the moving system components.

On IP20 controllers check the brake function of a holding brake with the
button on the holding brake controller.

To ensure that the holding brake controller enables the button, it must
not be switched by the controller:

» Disconnect the signal line ACTIVE CON from the controller or
switch off the 24 V power supply to the controller.

» Press the button on the holding brake controller several times to
alternately release and re-apply the brake.

<! The LED on the controller will light up when the brake has been
activated and thereby released.

» Check the brake function: the shaft can be moved by hand when the
brake is not applied, but not when the brake is applied.
Check the braking function of a holding brake with the TLCT.

» Open the window "Twin Line - Diagnosis - Device data - Inputs/
outputs".

» Select 'Force QWO'. Switch the output ACTIVE several times to
release and close the brake alternately.

< The LED on the controller will light up when the brake has been
activated and thereby released.

» Check the brake function: the shaft can be moved by hand when the
brake is not applied, but not when the brake is applied.

5-12
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5.4.5 Setting device parameters

Parameter display = The parameter view contains information that is required for unique

identification of a parameter. The parameter display can also provide in-
formation on setting options, presets and parameter properties. It is im-
portant to note that the parameters are grouped in functionally related
blocks, referred to as parameter groups. A parameter display has the fol-
lowing features:

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

VEL.velocity 36:1 3.1.2.1 Start of speed change with INT32 - R/W-
(24:1y) transfer of setpoint speed [usr] -2147483648 ..2147483647

Group.Name Parameter name consisting of the name of the parameter group
(="Group") and the name of the specific parameter (="Name").

Idx Index value of a parameter
Six  Subindex value of a parameter

TLHMI  Menu item of the 3-level menu structure in the TLHMI that corresponds
to a parameter.

Explanation and unit []  Detailed explanation of the parameter and its unit.

Value range In the case of parameters without values the applicable value range de-
pends on the data type.

Data type Byte Min value Max value
INT16 2 Byte / 16 Bit -32768 32767
UINT16 2 Byte / 16 Bit 0 65535

INT32 4 Byte / 32 Bit -2.147.483.648 2.147.483.647
UINT32 4 Byte / 32 Bit 0 4.294.967.295

Default values  Preset values for the parameters before initial commissioning, factory
settings.

R/W  Note on reading and writing the values
"R/-" values are read-only
"R/W" values are read and write.

per. Information on whether the value of the parameter is non-volatile, i.e. is
retained in memory after switching the unit off. The user must back up
the data in the non-volatile memory before switching off the device to en-
sure that the value is saved in non-volatile memory.

Twin Line Controller 53x 5-13
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Instructions on input of values:

Selecting the control parameters

set

Setting thresholds

The values "max.current" and "max.speed" in "value range" correspond
to the lower maximum values of power amplifier and motor. The unit li-
mits automatically to the lower value.

Temperatures in Kelvin [K] = temperature in degrees Celsius [°C] + 273
e.g. 358K =85°C

Use the specifications relevant for controlling the unit through the parti-
cular access channel.

Access channel Specifications

Fieldbus ldx:Sidx

TLHMI Menu items under "TLHMI"
TLCT '‘Group Name', e.g. Set-

tings.SignEnabl

Note that the value ranges for the different access channels may differ,
eg.VMUerangeforCurrentControl.curr_targ

» The following applies for control by Fieldbus (=FB):
-32768... +32767 (100=1Apk)

» The following applies for other control (=FB):
-327.68... +327.67 [Apk].

The parameter values of the speed and position controllers are stored in
control parameter sets. The controller saves two separate parameter
sets, which are initialised on initial commissioning with the factory set-
ting and with values from the motor data set.

The parameter sets are selected in sequence and optimised. The para-
meter set can be set with the TLHMI hand-held operating unit via the
menu item "5.1 SetCtrl", with the commissioning software via the
"Parametersetl” button in the toolbar. The controller parameter sets are
selected with the parameter Commands.setCtrl.

WARNING!

Unsuitable parameters may cause injury and damage to the sy-
stem.

If unsuitable parameters are used, safety functions may fail, unex-
pected motions or responses to signals may occur.

* Prepare a list with the parameters required for the functions in
use.

¢ Check the parameters before operation.

» Start the system only if there are no persons or materials in the
danger zone and the system can be operated safely.

» Select parameter set 1.

» Set the thresholds for the following current and speed parameters
before you operate the motor in the system. Suitable thresholds
must be calculated from the system configuration and motor cha-
racteristics. As long as you are running the motor outside the
system you will not need to change the default settings.

5-14
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ile)

Selecting the chopper frequency

1

Setting ballast resistor controller

TLCT: Setting parameters

TLHMI: Setting parameters

» Select parameter set 2 and proceed as in set 1.

CtrlBlockl.I max specifies the maximum current
when optimising the controller.

As long as you are running the motor outside the system you will not
need to change the default settings.

A critical parameter could be the maximum motor current, for example,
if this causes the permitted torque of a system component to be excee-
ded. Current limiting must be used to prevent system parts from da-
mage.

The chopper frequency is set with the parameter Settings.f Chop.
The lowest possible frequency is the factory preset.

The 24 V power supply must be switched off and on again for the chop-
per frequency settings to be effective.

When changing the factory setting, note that with the
higher chopper frequency the nominal current I_nomPA
and the maximum current |_maxPA are reduced.

If an external ballast resistor controller is connected, the parameter
Settings.TLBRC must be setto "1".

» Open the parameter window with "Twin Line - Configuration" and
enter the limit values for current and speed.

» Input the limit values under the menu items which are shown in the

table.
Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
CtrIBlock1.l_max 18:2 422 Current limitation in all opera- UINT16 1000 R/W
(12:2) ting modes including controller 0..max. Current per.
optimisation. Not in manual  0..29999
and Quick-Stop operating
modes
(100=1Apk)
CtrIBlockl.n_max  18:5 4.2.3 Max. speed [rpm] UINT16 6000 R/W
(12:5) 0..'Servomotor.n_maxM' per.
0..13200
Commands.SetCtrl 28:4 5.1.0 Switching control parameter  UINT16 0 R/W-
(1C:4y) sets 0.2
0: -
1: parameter set 1
2: parameter set 2
Set- 28:22 4.1.3 Current limit for quick stop UINT16 1000 R/W
tings.I_maxSTOP  (1C:16y) (100=1Apk) 0..max. Current per.
0..29999
Manual.l_maxMan 28:25 3.2.14  Max. current manual move-  UINT16 1000 R/W
(1C:19y) ment [100=1ApkK] 0..Max.current per.
0..29999
Settings.TL_BRC  28:26 4.1.14  External ballast resistor con- UINT16 0 R/W
(1C:1Ah troller TLBRC 0.1 per.
h) 0: not connected
1: connected
Twin Line Controller 53x 5-15
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Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Settings.f_Chop 12:17 4.1.21  Switching frequency of power UINT16 1 R/W
(C:11,) module, 0: 4kHz per.
1: 8kHz

(default value=1; 0 for TLxx38) 2: 16 kHz,
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5.4.6

Setting and testing signal interface

Parameters for inputs and outputs

The switching states of inputs and outputs of the signal interface can be
monitored with the commissioning software or with the hand-held ope-
rating unit. The signal states of the inputs and outputs can also be chan-
ged with the commissioning software - independent of the hardware
signals which are routed through the connections.

WARNING!

Unexpected responses may cause injury and damage to the
system

Enabling and disabling inputs and outputs can cause unexpected
states and unexpected responses in the system.

« Start the system only if there are no persons or materials in the
danger zone and the system can be operated safely.

The current switching states are displayed in bit-coded form, for the in-
puts in the parameters I/0.IW0 _act and I/0.IWl act and for the
outputs in the parameter I/0.QW0_act. The values 1 and 0 indicate
whether an input or output is active.

"0": The input or output carries OV.
"1": The input or output carries 24V.

Inputs and outputs can be configured with fixed or free signal interface
pin assignment. Switching is done with the parameter Set-
tings.IO mode, see page 6-1.

Inputs outputs
Bit I/0.IW0_act I/0.IW1_act 1/0.IW1_act 1/0.QWO0_act 1/0.QWO0_act
fixed assignment  freely assignable  fixed assignment  freely assignable
0 LIMP MAN_P I_0 Q.0 Q.0
1 TIMN MAN_N 1 Q1 Q1
2 STOP MAN_FAST | 2 Q2 Q2
3 REF ENABLE 13 Q.3 Q.3
4 - AUTOM |4 Q.4 Q 4
5 - FAULT_RESET | 5 ACTIVE_CON ACTIVE_CON
6 - CAPTURE2 16 TRIGGER TRIGGER
7 - TEACH_IN |7 - -
8 - DATA 1 |8 - 3
9 - DATA 2 19 - -
10 - DATA 4 |_10 - -
11 - DATA 8 | 11 - -
12 - DATA_16 | 12 - -
13 - DATA 32 | 13 - -
14 - DIG_IN1 YV DIG_IN1? DIG_ouT1?V DIG_ouT1V
15 - DIG_IN2 D DIG_IN2 D DIG_ouT2?D DIG_ouT2 Y

1) is only assigned if the device has the analogue module IOM-C installed

Twin Line Controller 53x
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2) is only assigned if the device has the analogue module IOM-C installed

TLCT: Displaying signal states

» Open the dialogue box with the menu item "Twin Line - Diagnosis -
Device hardware" and the tab "Inputs/outputs".

o]
device information | Modules uls/direction | +-1 DVDItl
—Inputs ———— — Outputs —
ILIKMP| @0 @0 10/PIMN19 Qo/FING| @0
ILIKAN | @0 @0 11/PIN20 QUFINID) 168
ISTOF| @0 @0 12/PIM21 Q2N 168
FUNCT_INZAREF| @0 @0 13/PIN30 FUNCT_QUT/Q3/FINTZ| 1@
@0 14/PIN29 ROY_TSO/Q4/FIN1G 168
@0 I5/PIMN22 ACTIVE/PINIG| @0
@0 16/PIMN23 IALARMTRIGGER/PINT| @0
@0 17/PIMN24
@0 18/FIN1
@0 19/PIM2
@0 N0/PING
@0 111/PIN4
@0 112/PING
@0 11 3/PINE
@0 DIG_IN1 DIG_OUT1| @0
@0 DIG_INZ DIG_OUT2| @0
Faorce | 7 0D T Il Force | 7 QWD

jmmie

[

Figure 5.9 Switching the inputs/outputs of the signal interface with the com-
missioning software

"DIG_IN 1/2" and "DIG_OUT 1/2" are only visible if
analogue module is installed at M1.

» Activate the 'Force' check box to modify inputs and outputs.

If the PULSE-C module is installed in the controller, you
can observe and modify the frequency of the reference
values for a setpoint positioning in the "Pulse/direction” tab.
The operating function "electronic gearbox" must be
enabled for this.

You will find details on displaying and changing signals with the commis-
sioning software in the TLCT manual in the chapter on diagnostic
functions.
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TLHMI: Displaying signal states

Displaying analogue inputs

TLCT: Displaying analogue input

» Changeto'2.4.1 IWO0_act, '2.4.2 IW1_act' or '2.4.10 QWO_act'.

'IW0_act'and'lW1_act' show the inputs in bit-coded form, 'QWO0_act' the
outputs.

Inputs IWO_act Outputs QWO_act

241 | WO_act 2.4.10 QWO_act
0000000000000000 0000000000000000
| | | | | | | |
| 1T 1 I 1T 1
Bit15 Bit8 Bit7 Bit0 Bit15 Bit8 Bit7 Bit0

Figure 5.10 Observing inputs/outputs of the signal interface with the TLHMI
hand-held operating unit

The TLHMI hand-held operating unit can be used to modify the swit-
ching states of input and output signals.

Details on displaying signals with the TLHMI hand-held operating unit
can be found in the "TLHMI" manual.

The value at the analogue input, pins 17 and 18 of the signal interface,
can be displayed by:

e TLHMI
« TLCT
* Fieldbus

» Open the dialogue box with the menu item "Twin Line - Diagnosis -
Device hardware" and the tab "+10Volt".

B Device hardware = |EI |i|
device informationl Modulesl Input_Outputl Fuls/direction |
Analogln
-0 10
Farce | I i OKl ZEr |
Analoging Analoglind
10 10 10% 10

1
Force || 0 0_k| ZErD |

AnalogOl

Analog02

Figure 5.11
software

Displaying and setting the analogue input with the commissioning

Twin Line Controller 53x
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jmmie

Field bus: Displaying analogue

Operating elements for Analogin2/3 and AnalogO1/2 are
visible only if the IOM-C analogue module is installed at

M1.

» Switch on the "Force" field to modify the voltage of the analogue

input.

You will find details on displaying and changing signals with the commis-
sioning software in the TLCT manual in the chapter on diagnostic

functions.

» The analogue input is read and set with the parameter sta-

input tus.AnalogIn.
Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Status.Analogin 20:8 2.3.3.1 analogue input at input INT16 0 R/-
(14:8y) ANALOG_IN [mV] -10000..+10000 -
M1.Analogin2 21:14 2.3.3.5 voltage value analogue input INT16 - R/-
(15:Ep) 2 [mV] -10000.. +10000 -
M1.Analogin3 21:19 2.3.3.6 voltage value analogue input INT16 - R/-
(15:13;) 3 [mV] -10000.. +10000 -
M1.AnalogO1 21:24 2.3.3.7 Analogue output 1 [mV] INT16 0 R/W-
(15:18y) (1000=1V) -10000 ... +10000
- voltage value from object
default
- voltage value for current set-
point
M1.AnalogO2 21:27 2.3.3.8 Analogue output 2 [mV] INT16 0 R/W-
(15:1By) (1000=1V) -10000.. +10000
- voltage value from object
default
- voltage value for setpoint
speed value

5-20
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5.4.7

Position processing with
SinCos single turn SRS

Setting device parameters for rotary encoder

The value of p_actmodulo may be changed by setting a new absolute
position in the SinCos single turn. The position of the virtual index pulse
can also be moved in this way (see 6.6.3 "Reference movement with in-
dex pulse” on page 6-36. The parameter M2 . SetEncPos is available to
set a new absolute position.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
M2.SetEncPos 22:14 - Setting absolute position in UINT32 - R/W
(16:Ey) position encoder [Inc] -2147483648..+2147483647 per.
SRS, Sincos-Singleturn:
0..16383
SRM, Sincos.Multiturn:
0..67108863

(=4096*16384-1)

Information for setting the absolute
position

Position processing with
SinCos multiturn SRM

The value of M2 . SetEncPos can be transferred in disable status and
also in enable status.

« Transfer the new absolute position value only when the motor is
stopped.

« Note that the position displacement only becomes valid after the
restart (switch 24 V device power supply off and on). Wait 5
seconds after programming before shutting off the unit.

The position standardisation is not taken into account when setting the
position value, because M2 . SetEncPos is specified in increments cor-
responding to the motor resolution.

If the position control is set via M1, the parameter M2 . SetEncPos
cannot be set.

During startup the controller reads the absolute position of the motor
from the rotary encoder and sets the actual position.

Position values

4096 rev -
7 |
7 |
7/
7
/ | ,
R . 1 ’
4 [discontinuous ][ continuous |[discontinuous] ~ ,
f 7/
4 | ’
e | ,
7 /
¥ f
- 4096 rev O rev 4096 rev  Mechanical
revolutions
actual position controller
— — - absolute position encoder
- 4096 rev |

Figure 5.12  Position values without direction reversal
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TLCT: Setting absolute position in
position encoder

If the motor is moved in the negative direction from the absolute position
0, the SinCos Multiturn detects an underflow of its absolute position. In
contrast, the actual position of the controller continues to count mathe-
matically and shows a negative position value.

After switching it off and on again the actual position would no longer
show the negative position value but would accept the absolute position
of the SinCos Multiturn.

To prevent these jumps through underflow or overrun, i.e. discontinuous
positions in the movement range, the absolute position must be set in
the encoder so the mechanical limits are inside the continuous range of
the encoder.

» Open the parameter window with "Twin Line - Diagnosis - Device
hardware - SinCos"

B ﬂ

| SelEncPas

Mew position notvalid until after restan
‘Wait 5 seconds bafore switching off after programming.

Wenfy the motor position after restan and before you enable the amplifier.

Figure 5.13 Set the absolute position in the position encoder byM2 . SetEn-

cPos
Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
M2.SetEncPos 22:14 - Setting absolute position in UINT32 - R/W
(16:Ey) position encoder [Inc] -2147483648..+2147483647 per.
SRS, Sincos-Singleturn:
0..16383
SRM, Sincos.Multiturn:
0..67108863

(=4096*16384-1)

[

» Enter a position value >0. This ensures that when the drive is
moved within the mechanical limits of the system the resulting sen-
sor position is always within the continuous range of the sensor.

» Note that the absolute position is stored in the SinCos multiturn, so
the settings remain when the TL unit is replaced.

The direction of rotation reversal must be specified before
setting the absolute position in the position encoder (see
Chapter 7.8 "Reversal of direction of rotation“ on page
7-26).
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5.4.8 Test mode of motor with manual movement

Operating options

Direction of rotation

WARNING!

Unexpected motion may cause injury and damage to the sy-
stem

When the drive is operated for the first time there is a high risk of un-
expected motion because of possible wiring faults or unsuitable pa-
rameters.

» If possible, run the first test movement without coupled loads.

« Make sure that a functioning button for EMERGENCY STOP is
within reach.

» Also anticipate a movement in the incorrect direction or oscilla-
tion of the drive.

* Make sure that the system is free and ready for the motion
before starting the function.

The controller is supplied with a controller preset that allows the opera-
tion to be tested with a manual movement.

The test operation with manual movement can be executed with the
TLCT commissioning software, the TLHMI hand-held operating unit
over the signal interface.

If you wish to run the Twin Line unit with the fixed preset signal interface
assignment, run the test movement via the signal interface. Set the pa-
rameter Settings.IO mode to 2.

Rotation of the motor shaft in a clockwise or counterclockwise direction.
A clockwise direction of rotation is given when the motor shaft rotates

clockwise as the observer faces the end of the protruding shaft. This is
the positive direction of rotation.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Settings.IO_mode  29:31 4.1.4 Significance of 1/0 signal assi- UINT16 0 R/W
(1D:1F;) gnment 0.2 per.
0: settings of field bus parame-
ter via I/0 assignment
1: I/O freely available
2: 1/0 assigned with function
Motion.invertDir 28:6 4.4.27 Inversion of sense of rotation UINT16 0 R/W
(aC:6y) 0..2 per.

0: no inversion

1: direction inversion function
Model: after controller startup
the current encoder value is
inverted

2: direction inversion function
Mode?2: after controller startup
the current encoder value is
not inverted (only motors with
Multiturn rotary encoder)

Twin Line Controller 53x
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Limit switch

Manual movement with TL HMI

Manual movement with TL CT

Manual movement via the signal

interface

If limit switches or stop switches are not connected, the ZTMP, LIMN or
STOP signals must be powered with +24 V.

» Start a manual movement with the TLHMI from the menu "3.2.11
Start". Use the arrow keys to check the direction of rotation.

» Check the direction of rotation: The motor shaft must rotate clock-
wise when the right arrow is pressed.

If the direction of rotation is not correct, use the parameter Motion.in-
vertDir to correct the direction of rotation. Do not reverse the motor
phases.

For details on manual movement with the HMI hand-held unit see the TL
HMI manual.

» Enable the power amplifier with the menu item "Twin Line - Switch
on power amplifier".

< The operational status indicator changes to '6'.

» Open the "Postioning" dialogue box with "Twin Line - Positioning”
and start the manual movement with the "Manual" tab.

» Click on one of the two "right" buttons for the motor to rotate clock-
wise.

» Check the direction of rotation: The motor shaft must rotate clock-
wise when one of the "Motor clockwise" keys is pressed.

If the direction of rotation is not correct, use the parameter Motion.in-
vertDir to correct the direction of rotation. Do not reverse the motor
phases.

For details on manual movement with the commissioning software see
the TLCT manual.

The parameter Settings.IO_mode must be set to 2 for the manual
movement via the signal interface. The following signals must be swit-
ched.

I/O signal Value Function

MAN N stop motor 0/ open
movement anticlockwise 1

MAN P stop motor 0/ open
movement clockwise 1

sTop V) stop motor with Quick-Stop 0/ open
operation enable 1

AUTOM manual mode 0/ open
automatic mode 1

ENABLE power amplifier switched off 0/ open
power amplifier enabled 1

1) signal level at default setting of parameter "Settings.SignEnabl" and "Set-
tings.SignLevel"

» Switch on manual mode: Deactivate AUTOM input signal.
» Switch on power amplifier: Enable ENABLE input signal.
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» Rotate motor shaft clockwise: Enable MAN_P input signal.

19 MAN_P
MAN_N

%QDD[

———>—10[ ||26 LIMP
— > @[ |27 LIMN
@[ |28 sSTOP
o[ ]]29 AuTOM
@[ 1|30 ENABLE

|
y

+24V

Figure 5.14 Check direction of rotation

If the signal MAN_FAST is connected, you can switch between fast and
slow movement mode.

For the manual movement the default motion parameters can be modi-
fied for slow and fast motor speed for the maximum motor current, see
page 6-10.

Twin Line Controller 53x
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5.5 Optimising the controller

5.5.1 Controller structure

The controller structure in the controller corresponds to the classical
cascade control of a position control loop with current controller, speed
controller and position controller. The reference value of the speed con-
troller can also be smoothed by an upstream filter.

The controllers are set one after the other from the 'inside’ to the 'outside’
in the sequence current, speed, and position controller. The higher-level
control loop in each case stays switched out.

Movement profile
generator

p_ref

A/B

P/R

_)O\

p_ref

Position Control Speed Current Power
controller smoothing controller controller drive
KPn=
KPp=  Filt_nRef= TNn=
\/ \/ M
ﬁ_il_'_»l/—ﬁ; /_\I/—yiref/_\l/ ~JK >

b n_max= - i_max
3.000 U/min

Encoder evaluation

Actual values [ R/S
n_act|_ Speed
- Position
p_act
Speed controller settings p_ref  Position setpoint value
KPn P factor p_act Actual position of motor
TNn Reset time n_ref  Speed setpoint value

Filt_nRef Control smoothing n_act Actual speed
n_max Maximum speed

Position controller setting i_ref  Current setpoint value
KPp: P factor I_max Current limit

Position control via M1 (special

case)

Figure 5.15 Controller structure for encoder evaluation via M2 module

If an additional encoder separated from the motor (e.g. a glass scale),
which must be connected with a RS422-C module on M1, is used, the
position can be measured directly after activation. This means that the
additional encoder is used as the actual position encoder instead of the
encoder linked through M2. The commutation position and the actual
speed are also calculated with the resolver or the Hiperface incremental
encoder via M2.
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Movement profile
generator
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A/B
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%

Position Control Speed Current Power
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KPp=  Filt_nRef= Thn= A~
- >0 \_/ >0—> \_/ -> M
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Encoder evaluation
Actual values€ R/S
n_act| - Speed
- Position
Oi 100
p_act A
Speed controller settings p_ref  Position setpoint value
KPn P factor p_act Actual position of motor
TNn Reset time n_ref  Speed setpoint value

Filt_nRef Control smoothing  n_act Actual speed

n_max Maximum speed
Position controller setting i_ref  Current setpoint value
KPp: P factor I_max Current limit

1

Current controller

Speed controller

Position controller

Figure 5.16  Controller structure for encoder evaluation via M1 module

Because the controller structure for encoder evaluation via
module M1 is only used in exceptional cases, the following
information generally refers to encoder evaluation via
module M2.

The motor's drive torque is determined by the current controller. The cur-
rent controller has been optimised using the stored motor data.

The speed controller exerts a decisive influence on the speed with which
the drive reacts. The dynamics of the speed controller depend on

* the moments of inertia of the drive

e the torque of the motor

» Stiffness and elasticity of the elements in the power flow
» the play of the mechanical drive elements

 the friction

The position controller reduces the following error to zero. The setpoint
position for the position control loop is generated by the travel profile ge-
nerator.

A requirement for good gain of the position controller is an optimised
speed control loop.
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5.5.2 Configuring the optimisation utility

TLCT: Setting reference signals

The optimisation tool is used to adapt the controller for the operating
conditions in the system. The tool is available with the hand-held opera-
ting unit with the commissioning software. Some functions are:

Selecting the control loops, higher-order control loops are switched
off automatically.

Defining reference signals: signal form, height, frequency and star-
ting point.

Testing control response with the signal generator.

Displaying the control response on the screen and assessing it with
the commissioning software.

Controller optimisation can only be started in manual mode:

>

>

If the parameter Settings.IO Mode = 2, the signal AUTOM must
be set to low level over the signal interface.

Start the tool for optimisation from the menu item "Twin Line - Con-
troller - Optimise".

&5 Optimize (=] ]
e 100 TN -] NN
0.0000000000 N ——————t—1—

TR b /1 / opti |
' W)
\REF £0% N STENT ST0P ﬁ
5 200000000 K
A (i
h,
40% Q Q
wer o y Q &
259.0000000 N /]
- Mol WL L]
DG/° T T | T T T | T T
1] 2ms A EBrng S 10msz 12mz Tdmsz
Recording Signal generator |Trigger| View |Sca|ing|AdditionaI information|y=f 4 | 4
T off e IStep pasitive vl reference to speed controller
Amplitude {100 [rpr] or [4)] or [inc]
Frequency (1.0 Hz Mumber of repetitions |1

Figure 5.17 Optimising with the commissioning software

The window shows a graphic display of the signal paths of the reference
signal and the responses of the controller. Up to four response signals
can be transmitted and displayed simultaneously. The utility is configu-
red via the tabs.

>

Select the tab 'Reference variable' to set the values for the refe-
rence signal:

Signal form: 'Positive jump’

Amplitude: 100 rpm

Frequency: 1 Hz

Number of repetitions: 1.
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TLCT: Setting recording signals

Inputting controller values

Controller optimisation algorithm

HMI: Setting reference signals

1

The total dynamic behaviour of a control loop can be only
understood with the signal forms 'Jump' and 'Square wave'.
Refer to the manual for all signal paths for the signal form
‘Jump’.

» Select the 'Recording' tab to set the signals and default values for
diagram evaluation:

« Use the 'select recording values' tab to select the signals which are
to be displayed as a jump response from the control loop:
- Actual speed of the motor 'n_act'
- setpoint speed of the speed encoder 'n_ref'
- Setpoint current of the current controller 'l_ref'

¢ |nthe 'Timebase' field: 1 ms

* Inthe 'Recording type' field: Speed controller. The speed controller
is optimised first.

* |nthe 'Measurements' field: 100, measured data are recorded for
100*1 ms.

* The 'Long-term measurement' and 'Loop' fields remain switched off.

Under the 'View' tab you can still modify the default values for the dia-
grammatic presentation of the individual signals. The remaining tabs
can be left at the default settings for optimisation of the controller.

Control parameters must also be input for the individual optimisation
steps described over the following pages. These parameters must be te-
sted by initiating a jump function.

A jump function is initiated immediately after you start a recording in the
'Optimise window by hitting the button on the tool bar.

You can enter controller values for optimisation in the parameters win-
dow in the group 'CtriBlockl' or 'CtrIBlock2'. Select parameter set 1 if the
first parameter set is enabled.

The algorithm for controller optimisation enables the commissioning
software to optimise the controller automatically. When the user calls up
the algorithm, it determines the optimum parameter set for the connec-
ted motor-controller combination.

Optimisation is carried out by approximation using the aperiodic limiting
case method. Theoretical controller settings are calculated based on an
estimated value for the total moment of inertia.

» Start the optimisation utility with the '6 Optimise menu.
» Set the reference signal:

« Signal form '‘Jump’ under '6.1.1 Ref_Typ" 1

* Repeat frequency under '6.1.2 Ref _Frequ': 1 Hz

¢ Amplitude under '6.1.3 Amplitude’: 100 rpm

« Number of repetitions (cycles) under '6.1.4 CycleCnt": 1.
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HMI: Setting controller values

Control parameters must also be input for the individual optimisation
steps described over the following pages. These parameters must be te-
sted by initiating a jump function.

You can enter controller values for optimising the speed controller under
'6.2 Speed contr.'. The speed controller is optimised first.

After a controller value is entered the HMI hand-held unit will ask whe-
ther a jump function should be started using the value which has been
entered. Confirm by pressing Enter, cancel by pressing Esc.

You cannot carry out recordings with the HMI hand-held unit.
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5.5.3 Optimising the speed controller

The optimum setting for complex mechanical control systems requires
practical experience with setting and adjustment procedures for control
equipment. This includes the ability to calculate control parameters and
to apply identification procedures.

Mechanical systems of a lower level of complexity can usually be opti-
mised successfully with one of the three following experimental setting
procedures:

» Procedure A: Setting with a rigid mechanism with a known and con-
stant load inertia

* Procedure B: Setting as per Ziegler Nichols
¢ Procedure C: Setting using the aperiodic limiting case method.
Here the following two parameters are set:

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

CtrIBlock1.KPn 18:7 425 Speed controller P-factor UINT16 10 R/W
(12:7,) 6.21 [10000=1A*min/rev] 0..32767 per.

CtrIBlock1.TNn 18:8 4.2.6 Speed controller correction UINT16 500 R/W
(12:8,) 6.2.2 time 26..32767 per.

I-factor (100=1ms)

Determining the mechanics of the
system

In the next step check and optimise the values obtained, as described in
5.5.7 "Checking and optimising default settings” from page 5-39.

Decide which one of the following two systems fits the mechanics of your
set-up to assess and optimise its response behaviour.

e System with rigid mechanism
e System with less rigid mechanism

Rigid mechanism Less rigid mechanism

Low elasticity Higher elasticity

No or few moving parts Larger number of moving parts
Ee

Direct drive Belt drive

Flange motor Torsion shafts

Rigid coupling Gears

Elastic coupling

Figure 5.18 Mechanical systems with rigid and less rigid mechanisms

» Connect the motor to your system's mechanism.
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Switching off the reference variable

WARNING!

Unexpected motion may cause injury and damage to the sy-
stem

The jump function moves the motor in speed mode at constant
speed until the specified time has expired.

« Check that the selected values for speed and time do not
exceed the available distance.

» If possible, use limit switches or stop as well.

* Make sure that a functioning button for EMERGENCY STOP is
within reach.

* Make sure that the system is free and ready for motion before
starting the function.

» Carry out a function check of the limit switches once the motor has
been installed. The LEDs for the limit switch signals on the control-
ler must be on. Trigger the limit switch manually so the LEDs of the
limit switch signals are switched off for a moment.

With the reference variable filter you can improve the response beha-

filter  viour under optimised speed control. The filter must be switched off
when setting the speed controller for the first time.
» Deactivate the reference variable filter. Set the filter time constant
'Filt_nRef" to the lower threshold value O.
Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
CtrIBlockl.Filt_nRef 18:20 428 Filter time constant reference UINT16 0 R/W
(12:14y) variable filter of the setpoint  0..32767 per.

speed (100=1ms)
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5.5.4 Procedure A: Rigid mechanism and known moments of inertia

Determining controller values

Requirements for setting the control response as per the table are
« aknown and constant inertia of load and motor
e arigid mechanism

The P-factor Ctr1Blockl .KPn and the correction time
CtrlBlockl.TNn depend on the inertia of the motor and the external
inertia.

» Determine the values with the aid of the following table.
J. :Moment of inertia of the load
Jm: Mass moment of inertia of the motor

J =Im J =5*Im J =10 * Jy

J,_[kgcmz] KPn TNn KPn TNn KPn TNn
1 0.0125 8 0.008 12 0.007 16
2 0.0250 8 0.015 12 0.014 16
5 0.0625 8 0.038 12 0.034 16
10 0.125 8 0.075 12 0.069 16
20 0.250 8 0.150 12 0.138 16
WARNING!

Unexpected motion may cause injury and damage to the sy-
stem

The jump function moves the motor in speed mode at constant
speed until the specified time has expired.

¢ Check that the selected values for speed and time do not
exceed the available distance.

« If possible, use limit switches or stop as well.

* Make sure that a functioning button for EMERGENCY STOP is
within reach.

* Make sure that the system is free and ready for motion before
starting the function.

» Initiate a jump function.

» Check the controller settings in accordance with the information in
5.5.7 "Checking and optimising default settings” from page 5-39.

If oscillations occur with the setting values obtained from the table, this
indicates that the mechanism is not rigid enough. In this case use Pro-
cedure C'Aperiodic limiting case' for the default settings of the controller
values.
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5.5.5 Procedure B: Ziegler Nichols

Determining controller values

e

CAUTION!
Oscillation can damage the system.

Using this procedure for setting the controller induces short-term
oscillations in the drive and the mechanical systems. In critical si-
tuations this can damage the system.

« Do not use this method if the system tends to oscillate strongly.

« Do not use this method if the system could be damaged by
oscillation.

The requirement for determining the setting values by Ziegler Nichols is
that the speed controller can be operated for a short time in the unstable
range.

For optimisation the critical gain of the speed controller must be deter-
mined:

» Set the correction time CtrlBlockl.TNn to infinite: TNn=327.67
ms.

If a load torgue is acting on the stationary motor, the correction time
"TNN" must be set just high enough to prevent an uncontrolled
change of the motor position.

In drive systems in which the motor is loaded while
stationary, e.g. with vertical axis operation, the correction
time "infinite" may result in unwanted position deviations,
thereby requiring the value to be reduced. However, this
can adversely affect optimisation results.

WARNING!

Unexpected motion may cause injury and damage to the sy-
stem

The jump function moves the motor in speed mode at constant
speed until the specified time has expired.

e Check that the selected values for speed and time do not
exceed the available distance.

« If possible, use limit switches or stop as well.

« Make sure that a functioning button for EMERGENCY STOP is
within reach.

» Make sure that the system is free and ready for motion before
starting the function.

» Initiate a jump function.

» After the first test check the maximum amplitude for the current set-
point 'l_ref'. In the TLCT you can click on the graph below the high-
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Example

est point on the curve for "I_ref" and read the value in the legend for
the graph.

Set the amplitude of the reference value — default was 100 rpm — just
high enough so the current setpoint "l_ref" remains below the maximum
value CtrlBlockl.I max. On the other hand, the value selected
should not be too low, otherwise friction effects of the mechanism will
determine control loop response.

» Trigger a jump function again if you need to modify "n_ref" and
check the amplitude of "I_ref".

» Increase the P-factor in small steps until 'n_act' reacts with a mar-
ked oscillation. The P-factor is now the same as the critical gain.

100% ‘

N
\/

VARV
LN

/ VAV U

i_r‘ef

Amplitude

0% \
t—»

Figure 5.19 Period of oscillation Pt at critical gain

» Measure the period of oscillation P; Set a reference point at the
start of the measuring distance and click on the end point of the
period. The difference in ms now appears under 'DIFF' on the sta-
tus bar.

» Use the following formula to calculate the optimised setting for the
P-factor 'KPn' and reset time "TNn'":

KPn = 0.35 * critical gain.

TNn = 0.94 * period of oscillation Pt
» Enter the optimised values and check the controller settings as des-
cribed in 5.5.7 "Checking and optimising default settings* from page
5-39.
Start with
KPn = 0.0001 Amin/rev

TNn =327.67 ms.

¢ Increase the KPn to critical gain.

e Critical gain at KPn = 0.048 Amin/rev, measured period of oscilla-
tion P= 3 ms.

« From this the optimised values are calculated:

KPn = 0.35 * 0.048 Amin/rev = 0.0168 Amin/rev TNn
=0.94*3 ms=2.82ms.
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5.5.6 Procedure C: Aperiodic limiting case

Determining controller values

For optimisation purposes the P-factor of the speed controller at which
the controller adjusts the speed 'n_act' as quickly as possible without
overshooting is determined.

» Set the correction time Ctr1Blockl . TNn to infinite
TNn =327.67 ms.

If a load torque is acting on the stationary motor, the correction time
"TNN" must be set just high enough to prevent an uncontrolled
change of the motor position.

In drive systems in which the motor is loaded while
stationary, e.g. with vertical axis operation, the correction
time "infinite" may result in unwanted position deviations,
thereby requiring the value to be reduced. However, this
can adversely affect optimisation results.

WARNING!

Unexpected motion may cause injury and damage to the sy-
stem

The jump function moves the motor in speed mode at constant
speed until the specified time has expired.

» Check that the selected values for speed and time do not
exceed the available distance.

» If possible, use limit switches or stop as well.

« Make sure that a functioning button for EMERGENCY STOP is
within reach.

» Make sure that the system is free and ready for motion before
starting the function.

» Initiate a jump function.

» After the first test check the maximum amplitude for the current set-
point 'l_ref'. In the commissioning software you can click on the
graph below the highest point on the curve for "I_ref' and read the
value in the legend for the graph.

Set the amplitude of the reference value — default was 100 rpm — just
high enough so the current setpoint "l_ref" remains below the maximum
value CtrlBlockl.I max. On the other hand, the value selected
should not be too low, otherwise friction effects of the mechanism will
determine control loop response.

» Trigger a jump function again if you need to modify "n_ref" and
check the amplitude of "I_ref".

» Increase or decrease the P-factor in small steps until 'n_act' adjusts
as fast as possible. The following diagram shows the adjustment
response required on the left. Overshooting - as shown on the right
- is reduced by reducing the 'KPn' value.

Deviations from 'n_ref' and 'n_act' result from setting 'TNn' to 'Infinite’.
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Figure 5.20 Determining "TNn' in the aperiodic limiting case
® For drive systems in which oscillations occur before the

Graphical calculation of the

63% value

Graphical calculation of the

63% value

aperiodic limiting case is reached, the P-factor "KPn" must
be reduced to the exact point where oscillations can no
longer be detected. This occurs frequently with linear axes
with a toothed belt drive.

Determine graphically the point at which the actual speed 'n_act' rea-
ches 63% of the final value. The reset time "TNn' is then shown as a va-
lue on the time axis. The commissioning software will help you with
evaluation:

» Under the 'Scaling' tab select the channel for 'n_act' and enter the
final value of 'n_act' as the 100% mark.

» Now read the 63% amplitude value directly from the diagram and
click on the 63% point on the 'n_act' curve.

» If'n_ref' starts at 0 ms, you can read the time value for 'TNn' directly
off the status bar under 'ABS'.

If 'n_ref' starts later, you will need to measure the distance from the
starting point: Set a reference point at the start of the measuring
distance and click on the end point. The difference in ms now
appears under 'DIFF' on the status bar.

» Enter this value for "TNn' and check the controller settings as descri-
bed in 5.5.7 "Checking and optimising default settings" from page
5-39.

Determine graphically the point at which the actual speed 'n_act' rea-
ches 63% of the final value. The reset time "TNn' is then shown as a va-
lue on the time axis. The commissioning software will help you with
evaluation:

» Under the 'Scaling' tab select the channel for 'n_act' and enter the
final value of 'n_act' as the 100% mark.

» Now read the 63% amplitude value directly from the diagram and
click on the 63% point on the 'n_act' curve.

» If'n_ref' starts at 0 ms, you can read the time value for 'TNn' directly
off the status bar under 'ABS'.

If 'n_ref' starts later, you will need to measure the distance from the
starting point: Set a reference point at the start of the measuring
distance and click on the end point. The difference in ms now
appears under 'DIFF' on the status bar.

Twin Line Controller 53x

5-37



Commissioning

TLC53x

» Enter this value for 'TNn' and check the controller settings as descri-
bed in 5.5.7 "Checking and optimising default settings" from page
5-39.
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Checking and optimising default settings

5.5.7
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Figure 5.21  Jump responses with good control response without reference
smoothing
The controller is properly set when the jump response is approximately
identical to the signal path shown. Good control response can be re-
cognised by
e Fast adjustment
e Overshooting up to a maximum of 40% - 20% is recommended.
If the control response does not correspond to the curve shown, change
'KPn'in steps of about 10% and then initiate a jump function once again:
e If the controller is too slow: increase 'KPn'.
< If the controller tends to oscillate: decrease 'KPn'.
100% ‘ ‘ ‘ 100% ‘ ‘ ‘
Control too slow n_act /), Control oscillating
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e | o
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Figure 5.22  Optimising poor speed controller settings
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If the motor hunts in spite of factory setting or, in the case
of systems with a less rigid mechanism, it is impossible to

jmmie

achieve a satisfactory control response with the values
"KPn" and "TNn", the settings in the controller must be
adapted to the system. Contact your local dealer; the

controller must be adapted to the specific case. Hunting
can be detected when the motor speed oscillates strongly
after the start phase and the motor continuously

accelerates and decelerates.
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Effect of the reference variable filter

on control response and sta

When the control response is good, you can further reduce overshooting

bility  of the jump response by using the reference variable filter. However, this
setting is only recommended in systems with a rigid mechanism. The fil-

ter enables a higher control response, but the stability of the mechanics

may be reduced, rendering the system prone to oscillations.

setpoint value

tions mean good stability.

Control response: the speed at which the actual value follows the

Stability: the tendency of the actual value to fluctuate. Fewer oscilla-
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Control dynamics

Stability

Switching on the reference variable

Figure 5.23 Relationship of control response and stability

for the reset time "TNn'.
» Setthe value CtrlBlockl.Filt nRef to the calculated time

value.

Determine graphically the point at which the actual speed 'n_act' rea-
filter  ches 63% of the final value. The filter value 'Filt_nRef may be read on

the time axis as shown in the left-hand part of the following diagram. The
method for graphically determining the value is described on page 5-37

» Start a jump function with an amplitude of 10% of the maximum

speed value.

With a less rigid mechanism overshooting may actually get worse. In

such a case, reset the value 'Filt_nRef' to its original value.

Amplitude

n_act n_re

100%

63% |-»--

Without filter

n_act
n_ref /’ .
100% ==
!
]
]
]
]
!
i
[ Optimized
:' with filter
e —
t—»

0%

Filt_nRef
- =

t—>

Figure 5.24 Determining Filt_nRef and the jump response with reference
variable filter with good control response
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5.5.8 Optimising the position controller

Optimisation requires a good control response in the lower-ranking
speed control circuit.

When setting the position control the P-factor of the position controller
"KPp" must be optimised in two limits:

'KPp' too high: overshooting of the mechanism, instability of the
controller

'KPp' too low: Large following error

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
CtriBlock1.KPp 18:15 4.2.10  Position controller P-factor UINT16 14 R/W
(12:Fy) 6.3.1 [10=1/s] 0..32767 per.
Setting the reference signal  » Select the position controller in the field "Recording type" on the tab
"Recording” under "Twin Line - Controller - Optimising".
» Set the reference values on the tab '‘Reference variable:
+ Signal form: 'Jump’
* Amplitude for about 1/10 of a motor revolution
- with the HIFA-C Hiperface module: 1600 Inc
- when using the resolver module RESO-C: 400 Inc
- when using the RS422-C module with incremental encoder with
the resolution e.g. 4000 Inc/rev (special case): 400 Inc
Selecting recording signals  » Select the following signals for recording in the 'Recording' tab

TLHMI: Setting the reference signal

under 'Recording objects' and 'Processing':

Setpoint of the position controller 'p_ref'
Actual position of the position controller 'p_act'
- Actual speed of the motor 'n_act'

Setpoint current of the current controller 'l_ref'

Controller values for the position controller can be changed in the same
parameter group used for the speed controller.

>

Set the reference signal under '6.1 Settings'":

Signal form: 'Jump' under '6.1.1 Ref Typ'=1

Amplitude for about 1/10 of a motor revolution under '6.1.3 Ampli-
tude’:

- with the HIFA-C Hiperface module: 1600 Inc

- when using the resolver module RESO-C: 400 Inc

- when using the RS422-C module with incremental encoder with
the resolution e.g. 4000 Inc/rev (special case): 400 Inc

Controller values for the position controller can be changed under '6.3
Position controller'.

You can not record with the TLHMI.
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Optimising the position control

value

WARNING!

Unexpected motion may cause injury and damage to the sy-
stem

The jump function moves the motor in speed mode at constant
speed until the specified time has expired.

e Check that the selected values for speed and time do not
exceed the available distance.

» If possible, use limit switches or stop as well.

* Make sure that a functioning button for EMERGENCY STOP is
within reach.

« Make sure that the system is free and ready for motion before
starting the function.

» Start a jump function with the default controller values.

» After the first test check the setting of the values 'n_act' and 'l_ref'
for current and speed control. The values must not cross into the
range of current and speed limiting.

100%

Amplitude

0%

100%

p_ref

P

p_ref s

Amplitude

K p_act e
Rigid / Less rigid
mechanism / mechanism

| | | 0% | | |

t—» t—>

Figure 5.25 Jump responses of a position controller with a good control
response

The proportional factor 'KPp' is at its optimum setting when the motor re-
aches its target position rapidly and with little or no overshooting.

If the control response does not correspond to the curve shown, change
the P-factor 'KPp' in steps of about 10% and then initiate a jump function
once again:

« If the controller tends to oscillate: decrease 'KPp'.

« If the actual value is too slow following the setpoint value: increase
'KPp'.
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Figure 5.26  Optimising improper settings of the position controller
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Operating modes of the controller

6

6.1

Operating modes of the controller

Operating modes

Overview

WARNING!

Danger of injury and damage to system components by loss of
control!

* The system manufacturer must consider the possible errors that
could occur with the signals and in particular the critical
functions to ensure a safe status during and after errors. Critical
functions include emergency stop and limiting end positions.
Observe the accident prevention regulations.

« Consideration of possible errors must include unexpected delay
and failure of signals or functions.

e Separate redundant controller paths must be provided for criti-
cal functions.

The controller operates in one manual and several automatic operating
modes depending on the modules installed. The operating mode of the
controller can be changed during movement.

Manual operating mode

¢ manual movement
Automatic operating modes:
¢ speed mode

e point-to-point mode

« electronic gear

» referencing

e current control

« oscillator mode

The controller setup mode is implemented during commissioning. It is
started automatically with the TLHMI hand-held operating unit or the
TLCT commissioning software and runs in the background.

Twin Line Controller 53x
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6.1.1 Access channels

Local and remote access Data exchange and control of Twin Line units is possible over various ac-
cess channels:

* locally through the RS232 interface with the TLHMI hand-held ope-
rating unit or the TLCT commissioning software or via the signal
interface

« remotely with field bus commands

Figure 6.1 Local and remote access to Twin Line units

Automatic access security  If an operating mode is initiated through an access channel, the opera-
ting mode can only be changed with this access channel during proces-
sing. A different operating mode can be selected with other access
channels only after the current operation is finished.

When the operating mode is changed, the motor stops briefly and acti-
vates the drive parameters and specific settings for the new operating
mode.

Access by other access channels to the Twin Line unit can be enabled
and disabled with the parameter Commands.OnlAuto.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Commands.OnlAuto 29:30 - Access to the mode setting UINT16 0 R/W-
(1D:1Ey) 0..65535
0: access via all access chan-
nels

1: access only via the channel
that set this parameter

Access via other access channels is not available unless the access
channel that set the parameter resets it to '0' or if the access port is in-
terrupted (for example, with Fieldbus mode).

6.1.2 Access control for selecting operating mode or function

Enabling the access channels and the selection options of the operating
modes are specified by the parameter Settings.IO mode.

6-2 Twin Line Controller 53x

0098 441 113 110, V1.00, 07.2004



0098 441 113 110, V1.00, 07.2004

TLC53x

Operating modes of the controller

Group.Name Idx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Settings.IO_mode  29:31 41.4 Significance of 1/0 signal assi- UINT16 0 R/W
(AD:1Fy) gnment 0.2 per.

0: settings of field bus parame-

ter via 1/0 assignment

1: I/O freely available

2: 1/0 assigned with function

IO_mode=0or1 Inputs and outputs of the signal interface can be assigned at Set-
tings.IO mode = 0O for the field bus configuration or are freely availa-
ble at Settings. IO mode = 1. In both cases operating modes can be
started with equal authorisation with the TLHMI hand-held operating
unit, TLCT commissioning software, user program or over the Fieldbus.
Operating modes and TLHMI  TLCT I/O of signal Field
functions V) interface bus
manual mode . . - .
point-to-point mode . . - .
speed mode . . - .
Electronic gear . . - .
Referencing . . - .
Controller optimisation . . - -
Current control - . - -
Oscillator mode - . - -
1) «: access possible, —: no access
IO_mode=2 If the parameter Settings.IO mode = 2, inputs and outputs of the si-

gnal interface are permanently assigned. Operating modes and
functions can be started locally or via the Fieldbus depending on the
AUTOM input signal.

ATTENTION:
At units with CANopen, operating modes and functions can be started
via CANopen independent of the AUTOM input signal.

* AUTOM=0, low level: locally via HMI hand-held operating unit,
TLCT commissioning software or signal interface

« AUTOM=1, high level: via field bus

The following table shows the operating modes and functions available
depending on the status of the AUTOM signal.

Operating modes and TLHMI  TLCT I/O of signal Field

functions 1) interface bus
manual mode 0 0 0 1
point-to-point mode 0 0 - 1
speed mode 0 0 - 1
Electronic gear 0 0 - 1
Referencing 0 0 - 1
Controller optimisation 0 0 - -

Twin Line Controller 53x
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Operating modes and TLHMI  TLCT 1/0 of signal Field

functions ¥ interface bus
Current control - 0 - 1
Oscillator mode - 0 - 1

1) 0: AUTOM=0, 1: AUTOM=1

6.1.3 Selecting the operating mode

Example of PTP mode

WARNING!

Danger of personal injury and damage to system parts by un-
controlled system operation!

» Note that inputs to these parameters are executed by the drive
controller immediately on receipt of the data set.

* Make sure that the system is free and ready for movement
before changing these parameters

Operating modes in the Twin Line unit are set by action commands. The
TLHMI hand-held operating unit and TLCT commissioning software of-
fer these action command as menu items and dialog boxes. In field bus
operation, the action commands are given by parameters.

Operation can be switched between manual mode and automatic mode,
which can be set via parameters, via the signal interface. This requires
fixed assignment of the signal interface.

The currently set operating mode can be monitored with the bits in the
parameter status.xMode act.

The parameter for initiating the PTP operating mode with absolute po-
sitioning is:

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

PTP.p_absPTP 35:1 3.1.1.1 Start of absolute positioning  INT32 - R/W-
(23:1p) with transfer of absolute target -2147483648..2147483647

position value [ustr]

6-4
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When using the TLHMI hand-held operating unit the PTP operating
mode is started via menu item "3.1.1.1".

In Fieldbus mode, index and subindex are used for starting the operating
mode. The command for PTP positioning with the position value 324
mm:

Sending/receiving data Comments
Command 04: sf=0, write access
04 01 00 23. 00 00 01 44h 01 00 23h:  subindex 1: index 35
01 44h: 324 mm
Acknowledgement 23h: ref_ok=1, PTP mode
00 23 00 06 . 00 00 00 00h 00 06h: motion_end=0, power ampli-

fier on

Status information is sent back as acknowledgement, thereby enabling
the change of operating mode to be monitored.

The TLCT commissioning software can be used to open the "Posi-
tioning" dialog box from "Twin Line - Positioning”. In the "PTP" tab set-
tings can be made and the operating mode started.

6.1.4 Monitoring the set operating mode

Status Parameter

The specified operating mode can be monitored with status parameters
or via outputs from the signal interface.

The controller has a global and an operating-mode-specific status para-
meter for monitoring its operation.

The status parameter Status.driveStat provides global information
on the operating status of the unit and the processing status.

Twin Line Controller 53x
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Group.Name Idx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Status.driveStat 28:2 2.3.5.1 Status word for the operating UINT32 - R/-
(1c:2) status 0..429496795 -

Bit0..3: Current operating sta-
tus:

- 1: Start

- 2: Not Ready to switch on

- 3: Switch on disabled

- 4: Ready to switch on

- 5: Switched on

- 6: Operation enable

- 7: Quick-Stop active

- 8 Fault response enabled

- 9: Fault

Bit4: reserved

Bit5=1: error internal monito-
ring (FItSig)

Bit6=1: error external monito-
ring (FItSig_SR)

Bit7=1: warning message
Bit8..11: not assigned
Bit12..15: operating-mode-spe-
cific coding of the processing
status

Bit13: x_add_info

Bit14: x_end

Bitl5: x_err

Bit16-20: current operating
mode

(corresponds to Bit0-4: Sta-
tus.xmode_act)

: not used

: manual positioning mode

: referencing

: PTP positioning

: speed profile

: electronic gear with offset
adjustment, position-control-
led (AC)

or with position reference (SM)
6: electronic gear speed-con-
trolled

7: data set mode

8: function generator (current
controller)

9: function generator (speed
controller)

10: function generator (position
controller)

11..15: cannot be set

16: function generator in status
disabled

17: current regulation

18: oscillator mode

19: cam profile CAM

20..30: reserved

31: do not use

Bit21: drive is referenced
(ref_ok)

Bit22: control deviation in posi-
tion window (SM not assigned)

GabhWNEFEO
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Global status bits

Mode-specific status parameters

The status bits (bit 13 - bit 15) in the status parameter are taken unchan-
ged from the status bits of operating mode specific status parameters:

The global status bits have the same significance as the status bits of

the individual mode:

Status bit Function Value

Bit 13: x_add_info  Additional information depending on ope- 0/1
rating mode

Bit 14: x_end Machining running 0
machining complete, motor stationary 1

Bit 15: x_err Error-free operation 0
error occurred 1

Every operating mode has its own status parameter, which contains in-
formation on the processing status in bits 13 to 15.

For example, for this operating mode it is:

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

PTP.statePTP 35:2 3.2.14  Acknowledgement: PTP posi- UINT16 - R/-
(23:2) tioning 0..65535 -

BitO: error LIMP

Bitl: error LIMN

Bit2: error HW_
STOP

Bit3: error REF

Bit5: error SW_LIMP
Bit6: error SW_LIMN
Bit7: error SW_STOP
Bit13: setpoint position rea-
ched

Bit14: motion_end
Bit15: motion_err

Status via I/O signals

The operating states via the signal interface can be evaluated if the in-
terface assignment is fixed.

I/O signal Function Value

AXIS_ADD_INFO  Additional information depending on ope- Low/High
rating mode

AXIS_END Machining running Low
machining complete, motor stationary High

AXIS_ERR Error-free operation Low
error occurred High

As soon as an operating mode has been set and the process initiated,
bit 14 changes to '0'. When the process is finished, bit 14 changes back
to '1' thereby indicating that further process steps can now be executed.

Bit 14's signal change to '1' is suppressed if one process is followed im-
mediately by a new process in a different operating mode.

If bit 15 shows the value "1", there is an error that must be corrected be-
fore machining. The controller responds depending on an error class,
see Chapter 8 ,Diagnostics and troubleshooting®, page 8-1.

Twin Line Controller 53x
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6.1.5 Status monitoring in movement mode

Status parameters

In movement mode the controller can be monitored with the parameters

of the parameter group "Status". The parameters are read only.

p_remaind (31:37)
p_target (31:30)
v_target (31:38)

PTP
VEL
Manual
Home

p_jerk (31:40) p_ref (31:5) ;

p_jerkusr (31:31) || v_ref (31:28) E + parameter group
v_jerk (31:41) acc_ref (31:29) )
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p_tarOffs (31:32)
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Y

Profile gener

[
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i
i
ipigh i
|
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i Gear.dirEnGear (38:13) p_act (31:6) (28:6)

p_addGear (31:42)

p_actusr (31:34)
p_abs (31:16)
n_act (31:9)

Figure 6.2

Parameter sets

that mode:

Monitoring movement mode with status parameters; actual posi-

tion determined by M2
For the sake of simplicity the operating modes "current

regulation” and "oscillator mode" are not shown in the
diagram. For more information see page 6-45 and 6-50.

Operating modes are set via parameters in parameter groups specific to

» PTP group: Settings for Point-to-Point mode

* VEL group: Settings for speed mode

« Gear group: Settings for electronic gear mode with superimposed

offset

* Motion group: Parameter settings for all modes: jerk filter, direction
of rotation, software limit switches, standardisation and ramp set-

tings.

Setting options for manual mode are in the ‘Manual' parameter group, for
referencing in the '"Home' group. You will find a list of all parameter
groups in the chapter entitled 9 ,Parameters”, page 9-1
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Profile generator

Target position and final speed are input values to be entered by the
user. The profile generator uses these values to calculate a motion pro-
file dependent on the selected operating mode. The output values from
the profile generator and an upstream jerk filter are converted into motor
movements by the drive controller. You will find information on the jerk fil-
ter in chapter 7.4 ,Ramp function” from page 7-18

In the electronic gear operating mode, positioning values are calculated
from the input pulses fed in via a module in the M1 slot. An additional po-
sitioning offset can be superimposed by entering an offset position. The
offset position is processed via the profile generator.

Twin Line Controller 53x
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6.2

Manual movement

Overview of manual movement

Operation with TLCT or TLHMI

Starting manual mode

Danger of personal injury and damage to system parts by un-
controlled system operation!

* Note that inputs to these parameters are executed by the drive
controller immediately on receipt of the data set.

« Make sure that the system is free and ready for movement
before changing these parameters

Manual movement is carried out as 'classic manual movement' or as
'united inching'. In both operating modes the motor is moved over a pres-
cribed distance by start signals.

The operating mode can be executed by
e TLHMI hand-held operating unit

e TLCT Commissioning Software

* Fieldbus

« Signal interface inputs when the signal interface is permanently
assigned.

The commissioning software and the HMI hand-held operating unit sup-
port this operating function with special dialog boxes and menu items.
For details see the manuals for the commissioning software and the
TLHMI hand-held operating unit.

The starting conditions for a manual movement depend on the settings
of the signal interface assignments. The setting is switched with the pa-
rameter Settings.IO mode.

+ Free assignment, parameter value Settings.IO mode =0 or 1:
The positioning controller switches to manual movement as soon as
the movement is started by an operating unit or with the parameter
Manual . startMan over the field bus. A manual movement via the
signal interface is not possible with free assignment of the interface.

» Fixed assignment, parameter value Settings.IO mode = 2:
Where the input signal AUTOM = 0 manual operation can be started
via the interface inputs or an operating unit as soon as the output
AUTOM ACK switches to low level. If the input signal AUTOM = 1, the
manual movement can be started with the parameter
Manual.startMan over the field bus as soon as AUTOM_ACK exe-
cutes high level.

Only with fixed assignment can the motor be moved at two speeds in
both directions via the input signals MAN P, MAN N and MAN FAST.

The manual movement is started with the parameter Manual.start-
Man. The current axis position is the start position for manual movement.
The values for position and speed for which parameters can be set are
entered in user-defined units.

Manual movement is finished when the motor has stopped and

» inthe case of classical manual movement, the direction signal is
inactive

6-10
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« inthe case of united inching, the inching distance has been covered

» the operating mode has been interrupted by a fault response

The parameter Manual . statusMan provides information on the pro-

cessing status.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Manual.startMan 41:1 321 Start of manual movement UINT16 - R/W-
(29:1y) with transfer of control bits 0..7

Bit2:

0: slow

1: fast
Bitl: neg. direction of rotation
BitO: pos. sense of rotation

Manual.statusMan  41:2 - Acknowledgement: Manual UINT16 - R/-

(29:2) movement 0..65535 -
BitO: error LIMP
Bitl: error LIMN
Bit2: error HW_
STOP
Bit3: error REF
Bit 5: error SW_LIMP
Bit 6: error SW_LIMN
Bit 7: error SW_STOP
Bit14: manu_end
Bitl5: manu_err
Manual movement enabled and started via the interface signals:
I/O signal Function Value
E: AUTOM Switching to manual operating mode 0/ open
Switching to automatic operating mode 1
A: AUTOM ACK Manual operating mode possible 0/ open
Manual operating mode not possible 1
E: MAN_N Traverse in anticlockwise direction of rota- 1
tion
E: MAN P Traverse in clockwise direction of rotation 1
E: MAN FAST Slow speed 0/ open
Fast speed 1

Selecting manual movement mode

Manual movement can be carried out in two processing modes:

¢ Classical manual movement

¢ United inching

The processing modes are selected with the parameter Manual . ty-

peMan.
Group.Name ldx:Six TLHMI Explanation and unit[ ] Value range Default R/W
dec value per.
(hex)
Manual.typeMan 41:3 3.2.2 Type of manual movement UINT16 0 R/W
(29:3) 0.1 per.
0: classical inching
1: united inching
Twin Line Controller 53x 6-11
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Classical manual movement

At the start signal for manual movement the motor first moves over a de-
fined path Manual.step Man. If the start signal is still present after a
specific delay period Manual.time Man, the controller switches to
continuous movement mode until the start signal is cancelled.

parameter 1
startMan, Bit0 0 _| |_|

parameter 1
startMan, Bit2

n_fastMan

|
otor (@) nis‘lowMan /
t Stop — ‘ ; ;
®

<—>‘<—>

o @

parameter 1
stateMan, Bitl4 0 | | |

(L):step Man  (2):t<time Man (3):time Man (4):continuous
motion

® @

= | [

Figure 6.3  Classical manual movement, slow and fast

The inching distance, delay and manual movement speeds can be set.
If the inching distance is zero, manual movement starts directly with con-
tinuous movement irrespective of the delay.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Manual.n_slowMan 41:4 3.23 Speed for slow manual move- UINT32 60 R/W
(29:4y) ment [usr] 1..2147483647 per.

Manual.n_fastMan 41:5 3.24 Speed for fast manual move- UINT32 180 R/W
(29:5p) ment [usr] 1..2147483647 per.

Manual.step_Man  41:7 3.2.6 Inch travel, defined travel on  UINT16 20 R/W
(29:7p) manual movement start [usr] 0..65535 per.

0: Continuous operation

Manual.time_Man  41:8 3.2.7 Classical waiting time [ms] UINT16 500 R/W

(29:8y) 1..30000 per.
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United inching  The motor moves a defined distance at every start signal for manual mo-
vement. If the start signal is cancelled before the destination is reached,
the controller stops the motor immediately.
0 |
AUTOM_ACK o
MAN_P N | | |
0
MAN_FAST 1 |
0
or
1
parameter
"startMan", bit0 0 _| |_|
parameter 1 : | |
"startMan", bit2 0 ‘ ‘
! 1 ! "n_fastMan"
3 'h_QOWMaN+
motor q:D __J/___‘A'Tf V \
Sop —, 1= R .
| ! | |
AXIS_END 1 © @ L ®
1
or _|_,_|
parameter 0
"stateMan"”, bit14
(DTQ@JMN (®n<mmng" @)quMm" @)Dwmmm
Figure 6.4 Manual movement with united inching
The distance to be covered and manual movement speeds can be set.
Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Manual.n_slowMan 41:4 3.2.3 Speed for slow manual move- UINT32 60 R/W
(29:4y) ment [usr] 1..2147483647 per.
Manual.n_fastMan 41:5 3.24 Speed for fast manual move- UINT32 180 R/W
(29:5y) ment [usr] 1..2147483647 per.
Manual.dist_Man 41:6 3.25 Inch travel, defined travel per UINT16 20 R/W
(29:6) jog cycle with united inching  1..65535 per.
[usr]

Setting options

You will find further possible settings and functions for manual operation
in:

« Changing acceleration and delay behaviour using ‘ramp function’,
'jerk filter' and 'quick stop function’

* Making position-dependent speed or signal changes with 'list con-
trol and list data processing'

» Adapting user-defined units and internal units with the ‘calibration’
function.

e Setting unit and movement monitoring with ‘'monitoring functions'
and 'standstill window'

e Set current limiting for manual mode via parameter
Manual.I MaxMan.

Twin Line Controller 53x
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Example A simple, partially automated movement mode can be set up by con-
trolling the signals for manual movement with a manually operated
switch and cam switches.

Twin Line Drive

|

|
:Manual | I,n If
| - positive : —N— MAN_P
| .

- negative | —~— MAN_N
: 9 | —»
|
|
|
|

fast/ ~e . o e

|
|
—>— MAN_FAST
slow : - HIFA-C
|

...........

o i | Actual position

ST of motor

Figure 6.5  manual mode
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6.3 Speed mode

Overview of speed mode

Operation with TLCT or TLHMI

Starting speed mode

WARNING!

Danger of personal injury and damage to system parts by un-
controlled system operation!

* Note that inputs to these parameters are executed by the drive
controller immediately on receipt of the data set.

* Make sure that the system is free and ready for movement
before changing these parameters

In speed mode, a setpoint speed is specified for the motor over the pro-
file generator, and movement is initiated with no defined target point.
The motor moves at this speed until a different speed is set or the ope-
rating mode is terminated.

The operating mode can be executed by
e TLHMI hand-held operating unit

e TLCT commissioning software

* Fieldbus

The commissioning software and the HMI hand-held operating unit sup-
port this operating function with special dialog boxes and menu items.
For details see the manuals for the commissioning software and the
TLHMI hand-held operating unit.

As soon as a speed value is transferred to the controller with the para-
meter VEL.velocity, the unit switches to speed mode and accelera-
tes to the setpoint speed.

Processing in speed mode is completed when the set speed and actual
speed are zero or when the operating mode is interrupted by a fault re-
sponse. The parameter VEL . stateVEL provides information on the
processing status.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

VEL.velocity 36:1 3.1.2.1 Start of speed change with INT32 - R/W-
(24:1y) transfer of setpoint speed [usr] -2147483648 ..2147483647

VEL.stateVEL 36:2 - Acknowledgement: Speed UINT16 - R/-
(24:2p) profile mode 0..65535 -

Bit0: error LIMP

Bitl: error LIMN

Bit2: error HW_
STOP

Bit3: error REF

Bit5: error SW_LIMP
Bit6: error SW_LIMN
Bit7: error SW_STOP
Bit13: Setpoint speed reached
Bit14: vel_end

Bitl15: vel_err

Twin Line Controller 53x
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Settings

The set speed is transmitted in user-defined units and can be changed
while the motor is in motion. Speed mode is not limited by the positioning
range limits.

New ramp settings are imported when a speed value is transferred with
VEL.velocity.

You will find further possible settings and functions for speed mode in:

» Changing acceleration and delay behaviour using 'ramp function’,
'jerk filter' and 'quick stop function’

« Making position-dependent speed or signal changes with 'list con-
trol and list data processing'

» Creating list data with the "Teach-In process"

» Adapting user-defined units and internal units with the ‘calibration’
function.

e Setting unit and movement monitoring with ‘'monitoring functions'
and 'standstill window'

6-16
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6.4  Point-to-point mode

Overview of point-to-point mode

Operation with TLCT or TLHMI

Starting PTP mode

WARNING!

Danger of personal injury and damage to system parts by un-
controlled system operation!

* Note that inputs to these parameters are executed by the drive
controller immediately on receipt of the data set.

* Make sure that the system is free and ready for movement
before changing these parameters

In point-to-point mode (also PTP mode) the motor is positioned from
point A to point B with a positioning command. The positioning distance
is given either in absolute terms with reference to the reference point of
the aixs or in relative terms to the current position of the axis.

Before an absolute positioning the reference point must be defined by
referencing.

"Pos_abs" "Pos_rel"

500 Inc
0 1.200 Inc _ 0

500 Inc 700 Inc

Figure 6.6  Point-to-point positioning, absolute and relative

The operating mode can be executed by
e TLHMI hand-held operating unit

e TLCT commissioning software

* Fieldbus

The commissioning software and the HMI hand-held operating unit sup-
port this operating function with special dialog boxes and menu items.
For details see the manuals for the commissioning software and the
TLHMI hand-held operating unit.

As soon as the positioning value is transferred in the parameter
PTP.p absPTPor PTP.p relPTP, the controller switches to PTP
mode and starts the positioning at the setpoint speed, which is stored in
the parameter PTP.v_tarPTP.

The positioning process is finished when the target position has been re-
ached and the motor has stopped, or when the operating mode is inter-
rupted by a fault response. The parameter PTP.StatePTP provides
information on the processing status.

If amode other than PTP mode is active, relative positioning may only be
initiated when the motor is at standstill.

Twin Line Controller 53x
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Group.Name Idx:Six TLHMI

dec
(hex)

Explanation and unit [ ] Value range Default R/W

value per.

PTP.p_absPTP 35:1 3.111

Start of absolute positioning  INT32 - R/W-

(23:1p) with transfer of absolute target -2147483648..2147483647
position value [usr]
PTP.statePTP 35:2 3.2.14  Acknowledgement: PTP posi- UINT16 - R/-
(23:2p) tioning 0..65535 -
BitO: error LIMP
Bit1: error LIMN
Bit2: error HW_
STOP
Bit3: error REF
Bit5: error SW_LIMP
Bit6: error SW_LIMN
Bit7: error SW_STOP
Bit13: setpoint position rea-
ched
Bit14: motion_end
Bit15: motion_err
PTP.p_relPTP 35:3 3.1.1.2 Start of relative positioning INT32 0 R/W-
(23:3) with transfer of the value for  -2147483648..2147483647
the distance [usr]
PTP.continue 354 3.1.1.3 Continuation of interrupted UINT16 - R/W-
(23:4y) positioning with transfer of any 0..65535
value value is not relevant for posi-
tioning
PTPv_tarPTP 35:5 3.1.1.5 Setpoint speed of PTP posi- INT32 Motion.v R/W-
(23:5y) tioning [usr] 1..2147483647 _target0

Continuing PTP mode

Settings for PTP operation

If a positioning is interrupted, e.g. by an external stop signal, the process
can be continued by a write access to the parameter PTP.continue
and completed. The cause of interruption must first be disabled.

The value transferred with PTP. continue is not evaluated.

Position and speed values are given in user units. If one of the values
changes, the controller follows immediately.

New ramp settings are accepted when the motor starts with a new pre-
defined position.

You will find further settings and functions for PTP operation in:

Changing acceleration and delay behaviour using 'ramp function’,
'jerk filter' and 'quick stop function’

Making position-dependent speed or signal changes with 'list con-
trol and list data processing'

Creating list data with the "Teach-In process"

Adapting user-defined units and internal units with the 'calibration’
function.

Setting unit and movement monitoring with "monitoring functions"
and "standstill window".
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6.5 Electronic gear

Overview of electronic gear

Operation with TLCT or TLHMI

jmuie

WARNING!

Danger of personal injury and damage to system parts by un-
controlled system operation!

* Note that inputs to these parameters are executed by the drive
controller immediately on receipt of the data set.

* Make sure that the system is free and ready for movement
before changing these parameters

In the electronic gear mode, the controller calculates a new position set-
point for the motor movement from a predefined position and an adju-

stable gear factor. This mode is used when one or more motors are to

follow the reference signal from a NC control unit or an encoder.

NC:
200 Inc —

'
ZIN
1l
Rl
:

v

1. Twin Line: ! !
200 Inc —» : ‘ ‘

2. Twin Line:
300 Inc—

frm====mpemm==———y
Z|IN ZIN

1 I
Plw N w

v v

3. Twin Line:
600 Inc —

Figure 6.7 Electronic gear with three Twin Line units, gear ratio adjustable
via gear factor (Z, N)

A PTP offset movement can be superimposed on the positioning pro-
cess, and this can be used to alter the position setpoint.

The RS422-C encoder module the PULSE-C pulse/direction module
must be installed in slot M1 for the electronic gear mode. Different types
of signal can be fed depending on the module:

» A/B signals with four-way evaluation of sensor signals with the
RS422-C module

* Pulse/direction or pulsesnyard/PulSepack Signals with the PULSE-C
module.

Electronic gear mode can only be used when there is no
position control with an additional incremental encoder.
The operating mode can be executed by

e TLHMI hand-held operating unit

e TLCT commissioning software

* Fieldbus

The commissioning software and the HMI hand-held operating unit sup-
port this operating function with special dialog boxes and menu items.
For details see the manuals for the commissioning software and the
TLHMI hand-held operating unit.

Twin Line Controller 53x
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Starting electronic gear

Synchronisation

The operating mode is enabled with the parameter Gear.startGear.
If reference pulses are fed in, the controller offsets them against the gear
factor and positions the motor at the new setpoint.

Position values are given in internal increments. If the values change,
the controller follows immediately. Electronic gear mode is not limited by
the positioning area boundaries.

The process is finished when gear processing has been deactivated and
the motor stationary, or if the mode was interrupted. If the controller swit-
ches from the operating status "6 Operation enable" to a different status,
gear processing is automatically deactivated, e.g. if the motor is stopped
by Quick-Stop. The parameter Gear . stateGear provides information
on the processing status.

In the electronic gear mode the controller operates synchronously in the
gear compound, e.g. with other drives. If the controller stops gear pro-
cessing briefly, the synchronism to the other drives is lost. When gear
processing is restarted, the drive has two ways of re-establishing syn-
chronisation.

* Immediate synchronisation: The controller follows reference pulses
from the time at which the gear processing is activated. Reference
pulses, offset entries and position changes that have occurred
before the mode started are not taken into consideration.

* Synchronisation with compensatory motion: When gear processing
is activated, the drive makes a compensatory movement in an

attempt to reach the position which it would have gone to if no inter-

ruption had taken place.

There are various conditions attached to synchronisation with com-
pensatory movement. For more information on this subject see
6.5.2 ,Synchronisation with compensatory movement*, page 6-24

The type of synchronisation is set with the parameter Gear.start-
Gear, which starts the operating mode simultaneously.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Gear.startGear 38:1 3.1.3.1 Starting an electronic gear UINT16 - R/W-
(26:1;) process with selection of the  0..2
processing mode 0: disabled
1: immediate synchronisation
2: Synchronisation with com-
pensatory movement
Gear.stateGear 38:2 - Acknowledgement: gear pro- UINT16 - R/-
(26:2y) cessing 0..65535 -

BitO: error LIMP

Bit1: error LIMN

Bit2: error HW _

STOP

Bit3: error REF

Bit5. error SW_LIMP
Bit6: error SW_LIMN
Bit7: error SW_STOP
Bit13: - Bit14: gear_end
Bit15: gear_err
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6.5.1 Gear settings

Overview

Gear factor

Setting values for electronic gear, regardless of the type of synchronisa-
tion, are

* Gear factor

e current limitation

e Speed limitation

« size of following error

« offset value for PTP offset positioning

e enabling sense of rotation

You will find further settings and functions for electronic gear mode in:

« Changing acceleration and delay behaviour using 'current limiting',
'jerk filter' and 'quick stop function’

* Making position-dependent signal changes with 'list control and list
data processing'

« Creating list data with the "Teach-In process"

» Setting unit and movement monitoring with "monitoring functions"
and "standstill window".

The gear factor is the ratio between motor increments and externally fed
reference increments for motor movement. The gear factor is defined
with the parameters for numerators and denominators. A negative nu-
merator value reverses the motor's direction of rotation. The gear ratio is
presetto 1:1.

Motor increments Gear factor numerator
Gear factor = =

Reference increments Gear factor denominator

At a setting of 1000 reference increments the motor should rotate 2000
motor increments. This yields a gear factor of 2.

® A new gear ratio is activated when the numerator value is
1 supplied.
Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Gear.numGear 387 3.1.3.2 Gear factor numerator INT32 1 R/W-
(26:7y) -2147483648..2147483647
Gear.denGear 38:8 - Gear factor denominator INT32 1 R/W-
(26:8}) 1..2147483647
The resulting positioning path is dependent on the current motor reso-
lution,e.g.
» 16384 pulses/rev. for Hiperface motors
e 4096 pulses/rev. for resolver motors.
current limitation ~ The maximum values for acceleration and deceleration are derived from

the current limitation. They are not limited by ramp functions as in PTP

Twin Line Controller 53x
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Speed limitation

Following error

Direction enabling

mode, for example. To protect the drive system the current limiting must
be set in accordance with the installed drive system with the following
parameters:

Parameter Working phase Info

CtrIBlock1/2.1_max Acceleration/deceleration in elec- Chapter 5.4.5 ,Set-
tronic gear mode ting device parame-
ters”, page 5-13

Deceleration during Quick-Stop, if Chapter 7.5 ,Quick-
Settings.SignQstop =0 Stop function, page
7-20

Settings.ImaxSTOP Deceleration during Quick-Stop, if Chapter 7.5 ,Quick-
Settings.SignQstop=1 Stop function, page

7-20
Deceleration with error with error  Chapter 8.3 ,Error
class1or2 display and trou-
bleshooting”, page
8-4

The maximum speed is specified by the controller setting of the para-
meters CtrlBlockl.n max Or CtrlBlock2.n max. For more infor-
mation see chapter 5.4.5 ,Setting device parameters” from page 5-13

If the pulse frequency at the setpoint input changes quickly, the drive will
not be able to follow a positioning setpoint directly. A temporary following
error results. To prevent this following error causing the power amplifier
to be switched off, a following error threshold value can be set, see ,Fol-
lowing error monitoring” from page 7-34

Direction enabling prevents any movement opposed to the desired di-
rection of travel, which could occur with compensatory or offset move-
ments. Direction enabling is set with the parameter Gear.dirEnGear.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Gear.DirEnGear 38:13 - Enabling the motion direction INT16 3 R/W
(26:Dy) When the direction is reversed 1..3 per.
the enabling direction is 1: positive direction
reversed 2: negative direction

3: both directions

Gear processing example

An NC controller sends a position setpoint to two units. The motors exe-
cute different, proportional positioning movements in accordance with
the gear ratios.
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Twin Line Controller 900 r.p.m.
Z._.3
N~ 2
Set value
il PULSE-C
P /IRS422-C
600 r.p.m. HIFA-C
___________ ! Actual
E ' position
ne || | ' of motor Mrieiq pus
Field bus module [~ master
= Twin Line Controller 600 r.p.m.
Z_3
N~ 3
Hatah PULSE-C
> IRS422-C
HIFA-C
____________ Actual
1 ! position
eetbbetebabete ! of motor
Field bus module |~
Figure 6.8 Electronic gear with setpoint preset via NC controller or encoder
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6.5.2 Synchronisation with compensatory movement

Conditions for a compensatory

movement

Starting a compensatory movement

Establishing positional deviation

Synchronisation with compensating movement can be used to uncouple
and recouple the positioning controller for a short time in a coupled gear
system. This action can take place without losing synchronisation with
the other gears. In the compensation motion the controller includes all
reference pulses, position changes and offset inputs that occur during
the interruption and attempts to approach the precise position that it
would have reached without an interruption.

The controller can be decoupled from the synchronous operation with
the following actions:

» Switching off the operating mode with Gear.startGear =0
» Starting a different mode
e Quick-Stop.

The power amplifier must remain switched on. If it is switched off, all
stored reference pulses will be lost when it is switched on again.

The parameter Gear.startGear = 2 is used to start electronic gear
mode with compensation motion.

The controller attempts to catch up with reference pulses that expired
before activation of the operating mode as quickly as possible. It is li-
mited in this process by the maximum current Ctr1Blockl.I max Of
CtrlBlock2.I max and the maximum speed CtrlBlockl.n max
or CtrlBlock2.n max.As soon as the gear processing is enabled,
the control deviation that occurred by the expired pulses must not be
greater than the following error threshold value set-

tings.p _maxDiff. Otherwise the controller will report a following er-
ror.

A position deviation during gear processing can be calculated by com-
parison of the parameters Status.p addGear and Status.p_ ref.

p_tarOffs (31:32)

p_refGear (31:26)

p_refOffs (31:33) @ electronic gear
: on/off
n_refOffs (31:36)

Gear.dirEnGear

® T

i motor drive .
l/ > controller !

jerk filter

p_addGear (31:42)

p_jerk (31:40)

p_ref (31:5)

Direction preset

Figure 6.9 Parameters for establishing a positional deviation

When deactivating the electronic gear the parameter Status.p_addGear
is no longer activated.

Before activating gear processing the direction of a compensation mo-
tion can be input with the parameter Gear .dirEnGear. For correct re-
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6.5.3 Offset positioning

lease of a direction the direction inversion function must be considered.
It can be calculated with the parameter Motion.invertDir.

A point-to-point offset positioning operation can be superimposed on a
positioning operation in electronic gear mode. This is used to alter the

position setpoint of the position controller by adding the offset value. For
example, it can be used to trigger a position offset in continuous proces-
sing.

Offset
+ +

— 7~ - 7~

Figure 6.10 Offset for bridging an empty area when printing

The offset traverse is started as soon as the parameter

Gear.p absOffs Or Gear.p relOffs is transferred. Offset values
are given in internal incremental units as relative or absolute values.
They therefore depend on the type of encoder used.

The parameter Gear.StateOf fs provides information on the proces-
sing status.

If the mode changes from electronic gear to a different mode, any run-
ning offset positioning operation is immediately interrupted and the cur-
rent positioning operation is finished.

Settings  The offset movement is added to the reference pulses of a running gear
processing operation. PTP positioning can be set to be executed by
ramp or jump. The following information assumes a ramp setting.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Gear.ModeOffs 39:9 3.1.3.12 Processing mode of an abso- UINT16 0 R/W
27:9y) lute or relative positioning 0.1 per.
0: jump
1: Profile

Twin Line Controller 53x
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Dimension setting

Monitoring

1000 / Status.n_act

tr

U
Gear.n_tarOffs

1000
accOffs decOffs

\ 7 i >

Gear.n_tarOffs

N Status.p_addGear,
Status.p_ref

ffffffffffffffffff CrtiBlock1/2.
+
@ @ 2000 n_max

»
I

t

Figure 6.11 Constant movement with superimposed offset positioning

If gear processing has been disabled, the offset value is immediately set
off against the reference pulses with no limitation from offset ramp va-

lues. For example, a setpoint position can be corrected for synchronisa-
tion with compensatory movement.

The operator is free to switch freely between absolute and relative mo-
vement. The positioning range of an absolute value can be setto defi-
ned value with the offset parameter Gear .phomeOf fs. This does not
cause the motor to move.

The predefined position is given as absolute value in increments in the
parameter Status.p tarOffs. The current position value and the
speed can be calculated with Status.p refOffs and Sta-

tus.n refOffs.

p_refOffs (31:33)
p_tarOffs (31:32) n_refOffs (31:36)

Gear.numGear
Gear.denGear

®

oL

|

p_refGear (31:26)

p_addGear (31:42)

Figure 6.12 Supervision of offset positioning

6-26

Twin Line Controller 53x

0098 441 113 110, V1.00, 07.2004



0098 441 113 110, V1.00, 07.2004

TLC53x

Operating modes of the controller

Group.Name Idx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Gear.p_absOffs 39:1 3.1.3.6 Start of absolute offset posi- INT32 0 R/W-
(27:1p) tioning with transfer of position -2147483648..2147483647
Gear.stateOffs 39:2 - Acknowledgement: Offset UINT16 - R/-
(27:2) positioning 0..65535 -
BitO: error LIMP
Bitl: error LIMN
Bit2: error HW_
STOP
Bit3: error REF
Bit5: error SW_LIMP
Bit6: error SW_LIMN
Bit7: error SW_STOP
Bit13: offset setpoint position
reached
Bit14: offset_motion_end
Bitl15: offset_motion_err
Gear.p_relOffs 39:3 3.1.3.7 Start of relative offset posi- INT32 0 R/W-
(27:3p) tioning with transfer of travel  -2147483648..2147483647
value [inc]
Gear.n_tarOffs 395 3.1.3.8 Setpoint speed of offset posi- INT32 60 R/W-
(27:5p) tioning [rpm] 1..12000
Gear.phomeOffs 39:6 3.1.3.9 Dimension setting in offset INT32 0 R/W-
(27:6p) positioning [Inc] -2147483648..2147483647
Gear.accOffs 39:7 3.1.3.10 Acceleration ramp for offset  INT32 300 R/W-
27:7y) positioning 60..2000000
[rev/(min*s)]
Gear.decOffs 39:8 3.1.3.11 Deceleration ramp for offset  INT32 300 R/W-
(27:8y) positioning [rev./(min*s)] 60..2000000
Twin Line Controller 53x 6-27
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6.6

Referencing

Overview of referencing

Operation with TLCT or TLHMI

Referencing with parameters

WARNING!

Danger of personal injury and damage to system parts by un-
controlled system operation!

* Note that inputs to these parameters are executed by the drive
controller immediately on receipt of the data set.

« Make sure that the system is free and ready for movement
before changing these parameters

In referencing, an absolute scale reference of the motor position at a de-
fined axis position is established. Referencing can be carried out by a re-
ferencing movement or by dimension setting.

In a referencing movement, a defined position on the axis, the zero or re-
ference point, is established as the absolute scale reference of the motor
position to the axis. This reference pointis used as the point of reference
for all subsequent absolute positioning operations.

Dimension setting allows the current motor position to be defined as the
new axis reference point to which all subsequent position data relate.

When a SinCos multiturn incremental encoder is used, the
position value in the encoder is automatically set when it is
switched on - meaning that referencing is not required. See
5.4.7 ,Setting device parameters for rotary encoder* for
details on setting the position with the SinCos encoder.
The operating mode can be executed by

e TLHMI hand-held operating unit

e TLCT commissioning software

* Fieldbus

The commissioning software and the HMI hand-held operating unit sup-
port this operating function with special dialog boxes and menu items.
For details see the manuals for the commissioning software and the
TLHMI hand-held operating unit.

Referencing mode can be started with the field bus via two parameters:
* Reference movement via Home . startHome
« Dimension setting via Home . startSetP.

The parameter Home . StateHome provides information on the proces-
sing status.

A successful referencing is identified by the , "ref_ok" = 1 in parameter
Status.xMode act.
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Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Status.xMode_act  28:3 2.3.5.,5 Current axis mode with addi- UINT16 - R/-
(1c:3y) tional information, 0..65535 -

Bit0..4: For a list of possible

operating modes for your TL
unit see Chapter 'Operating

modes'

Bit0..4: Current operating
mode (device-specific)

[For a list of possible operating
modes for your TL device

see Chapter "Operating
modes"]

: not used

: manual positioning mode

: referencing

: PTP positioning

: speed profile

. electronic gear with offset
adjustment, position-control-
led (AC)

or with position reference (SM)
6: electronic gear speed-con-
trolled

7: data set mode

8: function generator (current
controller)

9: function generator (speed
controller)

10: function generator (position
controller)

11..15: cannot be set

16: function generator in status
disabled

17: current regulation

18: oscillator mode

19..30: reserved

31: do not use

Bit5: drive is referenced
(‘ref_OK")

Bit6: control deviation inside
position window

(SM: not assigned)

Bit7: reserved

Bit8..15: not assigned

abrwNEFEO
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6.6.1

Reference movement

Additional setting options

The controller provides four standard reference movements for selec-
tion.

* Movement to negative limit switch Z.TMN
* Movement to positive limit switch ZTMP

* Movement to reference switch REF with first movement in negative
direction of rotation

* Movement to reference switch REF with first movement in positive
direction of rotation

The signals ZIMN, LIMP and REF required for the reference movement
must be wired. Unused monitoring signals must be deactivated or con-
nected to 24 V.

A reference movement must be completed for the new reference point to
be valid. If it is interrupted, the reference movement must be started
again. In contrast to the other operating modes, a reference movement
must be completed before a new operating mode can be started.

The reference movement can be executed with or without an index
pulse.

Search and clearance speeds and also safety gap and withdrawal path
can all be set in user-defined units for the reference movement without
index pulse.

Search and clearance speeds can also be set for reference movement
with index pulse. However, clearance from the switching range is with an
index pulse. The virtual index pulse is calculated depending on the di-
rection of rotation of the servomotor. It is at the motor position at which
the modulo position Status.p abs takes the value 0 with reference to
one motor revolution.

The REF switch does not have to be enabled for the reference move-
ment.

The level of the reference switch REF can be reversed over Bit3 in the
parameter Settings.SignLevel.

The following additional parameters can be set in referencing mode:
* Home.DefPosTyp
* Home.RefAppPos.

If the speed or ramp setting is changed for withdrawal from the switching
area, the end position of the reference movement may be changed. The
parameter Home . DefPosTyp can be used to secure the motor position
at the time of the signal change at the limit and reference switches. The
precision of the position record is approximately equal to the position di-
stance covered in 1 ms.

After successful completion of a reference movement the user-defined
position (=zero point of the application) can be set to the reference point
(= machine zero point) with the parameter Home . RefAppPos. To do
this the negative position difference between reference position and
user-defined position value is found and the calculated value set in the
parameter Home . RefAppPos.
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6.6.2

Reference movement without index pulse

The table below shows the parameters with which the reference move-
ment without index pulse can be started, executed and acknowledged at
the end or reference switch.

Idx:Six TLHMI
dec
(hex)

Group.Name

Explanation and unit [ ]

Value range

Default
value

R/W
per.

40:1 -
(28:1h)

Home.startHome

Start of referencing mode
action object:

A write access triggers a refe-
rencing

UINT16

1..8

1: LIMP

2: LIMN

3: REFZ neg. direction of rota-
tion

4: REFZ pos. direction of rota-
tion

5: LIMP with index pulse

6: LIMN with index pulse

7: REFZ neg. direction of rota-
tion with index pulse

8: REFZ pos. direction of rota-
tion with index pulse

R/W

40:2 -
(28:2y)

Home.stateHome

Acknowledgement: Referen-
cing

UINT16

0..65535

BitO: error LIMP
Bitl: error LIMN
Bit2: error HW_
STOP

Bit3: error REF

Bit5: error SW_LIMP
Bit6: error SW_LIMN
Bit7: error SW_STOP
Bit14: ref_end

Bitl15: ref_err

R/-
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Group.Name

Idx:Six TLHMI

dec
(hex)

Explanation and unit [ ]

R/W
per.

Default
value

Value range

Status.xMode_act

28:3
(1C:3h)

2355

Current axis mode with addi-
tional information,

Bit0..4: For a list of possible
operating modes for your TL
unit see Chapter 'Operating
modes'

UINT16 - R/-
0..65535 -
Bit0..4: Current operating
mode (device-specific)

[For a list of possible operating
modes for your TL device

see Chapter "Operating
modes"]

: not used

: manual positioning mode

: referencing

: PTP positioning

: speed profile

: electronic gear with offset
adjustment, position-control-
led (AC)

or with position reference (SM)
6: electronic gear speed-con-
trolled

7: data set mode

8: function generator (current
controller)

9: function generator (speed
controller)

10: function generator (position
controller)

11..15: cannot be set

16: function generator in status
disabled

17: current regulation

18: oscillator mode

19..30: reserved

31: do not use

Bit5: drive is referenced
(‘ref_OK")

Bit6: control deviation inside
position window

(SM: not assigned)

Bit7: reserved

Bit8..15: not assigned

ObhrwWNEO

Home.v_Home

40:4
(284h)

3.3.3

Speed for search of reference
switch [ustr]

INT32 60 R/W
-2147483648..2147483647 per.

Home.v_outHome

40:5
(28:5)

3.34

Speed for processing withdra-
wal path and safety distance
[usr]

INT32 6 RIW
-2147483648..2147483647 per.

Home.p_outHome

40:6
(28:6y,)

3.35

Max. withdrawal path with
activated reference switch
[usr]

R/W
per.

UINT32 0
0..2147483647

0: withdrawal control disabled

> 0: Withdrawal path [usr]

Home.p_disHome

40:7
(287h)

3.3.6

Safety distance from switching
edge to reference point [usr]

UINT32 200 R/W
0..2147483647 per.
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Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Home.RefSwMod  40:9 3.3.10  Processing sequence with UINT16 0 R/W
(28:9y) reference movement to REF  0..3 per.

BitO: direction reversal at REF
0: permissible (standard
mode)
1: not permissible
Bit1: direction of movement
safety distance
0: away from switch
1: into switch area

Home.DefPosTyp  40:10 -
(28Ah)

Reference position for proces- UINT16 0 R/W
sing safety distance and index 0..1 per.
pulse search 0

: setpoint position at standstill
after deceleration as a result of
signal change at limit or refe-
rence switch

1: Save current motor position
on signal change at limit or
reference switch

Home.RefAppPos  40:11 -
(28:By)

Application position at refe- INT32 0 R/W
rence point [usr] -2146483648.. +2146483647 per.

Reference movement towards limit
switch without index pulse

Reference movement to limit switch
without index pulse

A reference movement to the negative limit switch with additional safety
distance is shown below:
The reference point is "R-".

LlMND LIMPD

v
© |
mind
@
® R
—e
- > >!
L“p_disHome" p» 'v_Home"
"p_outHome" —> "v_outHome"

Figure 6.13 Reference movements to limit switch with movement to safety
distance

1 movement at search speed Home.v_ Home
2 movement to switching edge at clearance speed Home.v outHome
3 movement to clearance Home .p_disHome at clearance speed.

* Movement to the reference switch with first movement in negative
direction, REF switch is pending once (A1, A2), once behind start
point (B1, B2), reference point is "R-"

Twin Line Controller 53x
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Special setting options with
reference movement to REF

» Additional movements when travelling through switching window
(A2, B2).

LIMN REF LIMP
'(:l
@
<< = Al
\—4>—>.
@ | ®
<« ®
\ e A2
@ ®
|
- B1
® o R-
—_—
MORNO) i~
- o,
"p_outHome" %_ B2
—pPp "v_Home"
R_
—> "v_outHome" —>e
@

Figure 6.14 Reference movement to reference switch with first movement in
negative sense of rotation

movement at search speed Home .v_Home to the reference switch
movement to switching edge at clearance speed Home .v_outHome
movement too fast at search speed to reference switch

return movement at clearance speed in switch range

g b~ W N P

movement to clearance Home .p disHome at clearance speed.

During the reference movement to REF Home . Re fSwMod can specify
whether a direction reversal is permissible and whether a movement
should be executed to the safety area.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Home.RefSwMod  40:9 3.3.10  Processing sequence with UINT16 0 R/W
(28:9y) reference movement to REF  0..3 per.

BitO: direction reversal at REF
0: permissible (standard
mode)
1: not permissible
Bit1: direction of movement
safety distance
0: away from switch
1: into switch area

This yields the following four cases:

» Case A: Bit0 = 0 and Bitl = 0 [standard/default setting],
i.e. direction reversal at REF is permissible the safety distance
movement is executed away from the switch.
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e Case B: Bit0 =1 and Bit1 =0,
i.e. direction reversal at REF is not permissible the safety distance
movement is executed away from the switch.

e Case C: Bit0O =0 and Bit1 = 1,
i.e. direction reversal at REF is permissible and the safety distance
movement is executed into the switch range.

e Case D: Bit0 =1 and Bit1 =1,
i.e. direction reversal at REF is not actually permissible and the
safety distance movement is executed into the switch range. Howe-
ver, an automatic direction reversal takes place when processing
the safety distance because of this setting.

The following diagram shows the special setting options with
Home.RefSwMod.

Example: Reference movement to REF in negative rotation direction wi-
thout index pulse

LIMN@ REF D LIMP|_:_|
L/ A\ o / \ c‘&@

@
I A
@ | ®
® o] o B
ol o i
@®
oM :
@ '
<< 5 ]
—»» "v_Home" ® |

—> "v_outHome"

Figure 6.15 Settings of Home . Ref SwMod

Options for reference movement to reference switch depending on the
setting of Home . Re £ SwMod with first movement in negative direction of
rotation:

1 movement at search speed Home .v_Home to switch
2 movement to switching edge at clearance speed Home .v_outHome

3 movement safety distance

Twin Line Controller 53x
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6.6.3 Reference movement with index pulse

Requirement with position control at
M2

Requirement with position control at

Use of actual position encoder at M2, SinCos or resolver type

Setting a new absolute position with the SinCos single turn can set the
position of the virtual index pulse, see page 5-21

If the position control at M1 is enabled, the index pulse reference move-

M1  mentis executed to the physical index pulse of the position encoder at
M1.
First, the defined reference switch is approached and finally a search
movement is made to the nearest physical index pulse.
The table below shows the parameters with which the reference move-
ment with index pulse can be started, executed and acknowledged at
the limit or reference switch.
Availability — This function is available in controllers from software version 1.205.
Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)
Home.startHome 40:1 - Start of referencing mode UINT16 - R/W
(28:1p) action object: 1.8
A write access triggers a refe- 1: LIMP
rencing 2: LIMN
3: REFZ neg. direction of rota-
tion
4: REFZ pos. direction of rota-
tion
5: LIMP with index pulse
6: LIMN with index pulse
7: REFZ neg. direction of rota-
tion with index pulse
8: REFZ pos. direction of rota-
tion with index pulse
Home.stateHome  40:2 — Acknowledgement: Referen-  UINT16 - R/-
(28:2y) cing 0..65535 -

Bit0: error LIMP

Bit1: error LIMN

Bit2: error HW_
STOP

Bit3: error REF

Bit5: error SW_LIMP
Bit6: error SW_LIMN
Bit7: error SW_STOP
Bit14: ref_end

Bit15: ref_err
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Group.Name

Idx:Six TLHMI

dec
(hex)

Explanation and unit [ ]

Default
value

Value range
per.

Status.xMode_act

28:3
(1C:3h)

2355

Current axis mode with addi-
tional information,

Bit0..4: For a list of possible
operating modes for your TL
unit see Chapter 'Operating
modes'

UINT16 - R/-
0..65535 -
Bit0..4: Current operating
mode (device-specific)

[For a list of possible operating
modes for your TL device

see Chapter "Operating
modes"]

: not used

: manual positioning mode

: referencing

: PTP positioning

: speed profile

. electronic gear with offset
adjustment, position-control-
led (AC)

or with position reference (SM)
6: electronic gear speed-con-
trolled

7: data set mode

8: function generator (current
controller)

9: function generator (speed
controller)

10: function generator (position
controller)

11..15: cannot be set

16: function generator in status
disabled

17: current regulation

18: oscillator mode

19..30: reserved

31: do not use

Bit5: drive is referenced
(‘ref_OK")

Bit6: control deviation inside
position window

(SM: not assigned)

Bit7: reserved

Bit8..15: not assigned

abrwNEFEO

Home.v_Home

40:4
(284h)

3.3.3

Speed for search of reference
switch [usr]

INT32 60
-2147483648..2147483647

R/W
per.

Home.v_outHome

40:5
(28:5y)

3.34

Speed for processing withdra-
wal path and safety distance
[usr]

R/W
per.

INT32 6
-2147483648..2147483647

Home.p_outHome

40:6
(28:6y,)

3.35

Max. withdrawal path with
activated reference switch
[usr]

R/W
per.

UINT32 0
0..2147483647

0: withdrawal control disabled

> 0: Withdrawal path [usr]

Status.p_diffind

31:48
(1F:30;,)

Distance between switch and
index pulse after reference
movement [Inc]

INT32 - R/-
-2147483648.. 2147483647 -

Twin Line Controller 53x
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Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Home.RefSwMod  40:9 3.3.10  Processing sequence with UINT16 0 R/W
(28:9y) reference movement to REF  0..3 per.

Bit0: direction reversal at REF
0: permissible (standard
mode)
1: not permissible
Bit1: direction of movement
safety distance
0: away from switch
1: into switch area

Home.DefPosTyp  40:10 - Reference position for proces- UINT16 0 R/W
(28:Ap) sing safety distance and index 0 .. 1 per.
pulse search 0

: setpoint position at standstill
after deceleration as a result of
signal change at limit or refe-
rence switch

1: Save current motor position
on signal change at limit or
reference switch

Home.RefAppPos  40:11 — Application position at refe- INT32 0 R/W
(28:By) rence point [usr] -2146483648.. +2146483647 per.

Search range for index pulse at  The search range between reference switch edge and index pulse signal
position sensor M1 can be set with a new user parameter. The default setting is a search
range of +2147483647 increments. After leaving the reference or limit
switch at which the reference movement was triggered, it waits for an in-
dex pulse within the configured range. If it does not occur, the reference
movement is interrupted with an error.

The parameter is available only if slot M1 has an RS422 module and the
external position control is activated at M1.

The nearest index pulse is always approached after leaving the limit or
reference switch.

Group.Name Idx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Home.p_Srchldx 40:12 - Search range index pulse with  INT32 2147483647 R/W
(28:Cy) position control at M1 1...2147483647

This is only used with referen-
cing at index pulse when the
position control is installed at
M1.

[Inc]
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Reference movement towards limit
switch with index pulse

Reference movement to limit switch
with index pulse

Index pulse position: First position at which Status.p abs takes the
value O after leaving the mechanical switch.

LIMN|_:_| riﬂ LIMP|_:_|

—pp "'v_Home"
—> "v_outHome"

Figure 6.16 Reference movement towards limit switch

1 movement at search speed Home .v_Home to the LIMP limit switch
2 movement to switching edge at clearance speed Home .v_outHome
3 movement to index pulse at clearance speed.

* Movement to the reference switch with first movement in negative
direction, REF switch is there once (A1, A2), once behind starting
point (B1, B2)

Twin Line Controller 53x
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Special setting options with
reference movement to REF

» Additional movements when travelling through switching window

(A2, B2).

LlMN $
] (M

v

|

®

v

® |®

—pPp "v_Home"

—> "v_outHome"

® @

<—|: "p_outHome" gi

|

ST

@ ' ®

r—>—>& ®
@ ®

QP LIMP|i|

A2

Bl

B2

Figure 6.17 Reference movement to reference switch with first movement in
negative sense of rotation

g h W N P

movement to index pulse at clearance speed.

movement too fast at search speed to reference switch

return movement at clearance speed in switch range

movement at search speed Home .v_Home to the reference switch

movement to switching edge at clearance speed Home .v_outHome

During the reference movement to REF Home . Re f SwMod can be used
to set whether direction reversal is permissible.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Home.RefSwMod  40:9 3.3.10  Processing sequence with UINT16 0 R/W
(28:9y) reference movement to REF  0..3 per.

BitO: direction reversal at REF

0: permissible (standard
mode)

1: not permissible
Bitl: direction of movement
safety distance
0: away from switch

1: into switch area

This yields the following cases:

» Case A: Bit0 = 0 [standard/default setting],
i.e. direction reversal at REF is permissible.
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 CaseB:Bit0 =1,
i.e. direction reversal at REF is not permissible.

The following diagram shows the special setting options with
Home .RefSwMod. Example: Reference movement to REF in negative
rotation direction with index pulse

LIMN- REF - LIMP-

Py ©)
TORHOR S
‘Q@)—Q@—’« @ 5
|

—pPp "v_Home"
— "v_outHome"

Figure 6.18 Settings of Home . RefSwMod

Options for reference movement to reference switch depending on the
setting of Home . Re f SwMod with first movement in negative direction of
rotation:

1 movement at search speed Home .v_Home to switch
2 movement to switching edge at clearance speed Home .v_outHome

3 movement to index pulse.

Twin Line Controller 53x

6-41



Operating modes of the controller

TLC53x

6.6.4 Referencing by dimension setting

Referencing by dimension setting moves the reference point for set-
points to the new scale position. The position value is transferred in
user-defined units in parameter Home . startSetp.

Referencing by dimension setting can only be carried out when the mo-
tor is at a standstill. Any active position deviation is retained and can still
be compensated by the position controller after dimension setting has

taken place.

Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Home.startSetp 40:3 3.3.2 Sizing on sizing position (set  INT32 - R/W-
(28:3p) absolute position) [usr] -2147483648..2147483647

Home.stateHome  40:2 — Acknowledgement: Referen-  UINT16 - R/-
(28:2y) cing 0..65535 -

BitO: error LIMP

Bit1: error LIMN

Bit2: error HW_
STOP

Bit3: error REF

Bit5: error SW_LIMP
Bit6: error SW_LIMN
Bit7: error SW_STOP
Bit14: ref_end

Bitl15: ref_err
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Group.Name ldx:Six TLHMI Explanation and unit [ ] Value range Default R/W
dec value per.
(hex)

Status.xMode_act  28:3 2.3.5.,5 Current axis mode with addi- UINT16 - R/-
(1c:3y) tional information, 0..65535 -

Bit0..4: For a list of possible

operating modes for your TL
unit see Chapter 'Operating

modes'

Bit0..4: Current operating
mode (device-specific)

[For a list of possible operating
modes for your TL device

see Chapter "Operating
modes"]

: not used

: manual positioning mode

: referencing

: PTP positioning

: speed profile

. electronic gear with offset
adjustment, position-control-
led (AC)

or with position reference (SM)
6: electronic gear speed-con-
trolled

7: data set mode

8: function generator (current
controller)

9: function generator (speed
controller)

10: function generator (position
controller)

11..15: cannot be set

16: function generator in status
disabled

17: current regulation

18: oscillator mode

19..30: reserved

31: do not use

Bit5: drive is referenced
(‘ref_OK")

Bit6: control dev