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Safety instructions

/N

Warning!
Dangerous electrical voltage!

Before commencing the installation

Disconnect the power supply of the device.

Ensure that devices cannot be accidentally restarted.
Verify isolation from the supply.

Earth and short circuit the device.

Cover or enclose any adjacent live components.

Follow the engineering instructions (AWA) for the
device concerned.

Only suitably qualified personnel in accordance with
EN 50110-1/-2 (VDE 0105 Part 100) may work on this
device/system.

Before installation and before touching the device ensure
that you are free of electrostatic charge.

The functional earth (FE) must be connected to the protective
earth (PE) or the potential equalisation. The system installer is
responsible for implementing this connection.

Connecting cables and signal lines should be installed so
that inductive or capacitive interference does not impair the
automation functions.

Install automation devices and related operating elements in
such a way that they are well protected against unintentional
operation.

Suitable safety hardware and software measures should be
implemented for the /0 interface so that an open circuit on the
signal side does not result in undefined states in the
automation devices.

Ensure a reliable electrical isolation of the extra-low voltage of
the 24 V supply. Only use power supply units complying with
IEC 60364-4-41 (VDE 0100 Part 410) or HD384.4.41 S2.

Deviations of the mains voltage from the rated value must
not exceed the tolerance limits given in the specifications,
otherwise this may cause malfunction and dangerous
operation.

Emergency stop devices complying with IEC/EN 60204-1 must
be effective in all operating modes of the automation devices.
Unlatching the emergency-stop devices must not cause a
restart.

Devices that are designed for mounting in housings or control
cabinets must only be operated and controlled after they have
been installed and with the housing closed. Desktop or
portable units must only be operated and controlled in
enclosed housings.

Measures should be taken to ensure the proper restart of
programs interrupted after a voltage dip or failure. This should
not cause dangerous operating states even for a short time.
If necessary, emergency-stop devices should be implemented.

Wherever faults in the automation system may cause injury or
material damage, external measures must be implemented to
ensure a safe operating state in the event of a fault or
malfunction (for example, by means of separate limit switches,
mechanical interlocks etc.).

Depending on their degree of protection, frequency inverters
may contain live bright metal parts, moving or rotating
components or hot surfaces during and immediately after
operation.

Removal of the required covers, improper installation or
incorrect operation of motor or frequency inverter may cause
the failure of the device and may lead to serious injury or
damage.

The applicable national accident prevention and safety
regulations apply to all work carried on live frequency
inverters.

The electrical installation must be carried out in accordance
with the relevant regulations (e. g. with regard to cable cross
sections, fuses, PE).

Transport, installation, commissioning and maintenance work
must be carried out only by qualified personnel (IEC 60364,
HD 384 and national occupational safety regulations).

Installations containing frequency inverters must be provided
with additional monitoring and protective devices in
accordance with the applicable safety regulations.
Modifications to the frequency inverters using the operating
software are permitted.



e All covers and doors must be kept closed during operation.

¢ To reduce the hazards for people or equipment, the user must
include in the machine design measures that restrict the
consequences of a malfunction or failure of the drive
(increased motor speed or sudden standstill of motor).
These measures include:

— Other independent devices for monitoring safety-related
variables (speed, travel, end positions etc.).

— Electrical or non-electrical system-wide measures
(electrical or mechanical interlocks).

— Never touch live parts or cable connections of the frequency
inverter after it has been disconnected from the power
supply. Due to the charge in the capacitors, these parts may
still be live after disconnection. Fit appropriate warning
signs.
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About this Manual

This manual describes the DE6-IOM-ENC encoder interface
module.

This manual contains special information that you need for
configuring, installing and operating the DE6-IOM-ENC encoder
interface module in connection with the DV6 frequency inverters.

The features, parameters and functions are described in detail,
with examples for the most important applications. All information
applies to the specified hardware and software versions.

This manual is available as a PDF file on the Drives Centre CD,
which is supplied as standard with all DF5, DV5, DF6 and DV6
series frequency inverters. To view the file, you need a PC with
Windows 95, 98, ME, 2000, NT or XP.

You can also download this manual from the Internet at:
ftp://ftp.moeller.net/DRIVES/index.html

Abbreviations and symbols

The following abbreviations and symbols are used in this manual:

ACR Closed-loop current control (Automatic Current Regulation)

APR Closed-loop position control (Automatic Position
Regulation)

ASR Closed-loop speed control (Automatic Speed Regulation)

AVR Closed-loop voltage control (Automatic Voltage
Regulation)

DS Default settings

EMC Electromagnetic compatibility

ESD Electrostatic discharge

PES Positive earth connection of the cable screen

PNU Parameternumber

ro Read-only parameter value

rw Read/write parameter value

All measurements are in millimetres unless otherwise stated.

In some of the illustrations, the enclosure of the frequency inverter
and other components affecting equipment safety have been
omitted for improved clarity. During operation, however, the
enclosure and all components that affect equipment safety must
always be correctly fitted.

Before installing and operating the DE6-IOM-ENC encoder
interface module, thoroughly read this manual as well as the
manual of the associated DV6 frequency inverter. We assume that
you have a good working knowledge of engineering fundamentals
and that you are familiar with electrical systems and principles and
can correctly interpret and apply the information contained in
technical drawings.

» Indicates instructions to be followed

‘ —> Indicates useful tips and additional information

v Caution!

Warns of a hazardous situation that could result in
damage to the product or components.

A Caution!

Warns of the possibility of major material damage and
minor injury.

A Warning!

Warns of the possibility of major material damage and
serious or fatal injury.

To improve legibility, the title of the current section is given at the
top of each left-hand page and the current subsection at the top
of each right-hand page. The two exceptions are the title page of
each section and the blank pages at the end of each section.


ftp://ftp.moeller.net/DRIVES/index.html
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1 About the module

System overview

The DE6-IOM-ENC encoder interface module is an optional add-on
for the DV6 series vector frequency inverters. The illustration
below shows additional components of the DV6 series.

® -

B T ——
CElF=0bp
——— S
,. =< =)
———

Figure 1:  System overview

(1) DEX-KEY-10 external keypad

(@ Expansion module, for example DE6-IOM-ENC
(3 DV6 frequency inverter

(@) DE6-LZ... RF filter

(5) Mains choke

(& Braking resistor
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Type code

Key to type references and type designation for the encoder
module:

DE6 -10M-ENC
—D Encoder interface module
Input/output module
Drives Extensions Generation 6 accessory

Figure 2:  Key to DE6-IOM-ENC type reference

Figure 3: DE6-IOM-ENC package contents

R
%%@

Equipment supplied

The DE6-IOM-ENC encoder interface module is packaged and
dispatched with great care. The device must be transported only in
its original packaging with suitable means of transportation.
Observe the instructions and the warnings on the side of the
packaging. This also applies after the device has been removed
from its packaging.

» Open the packaging with suitable tools and inspect the
contents immediately on receipt to ensure that they are
complete and undamaged.

The package should contain the following items:

One DE6-IOM-ENC encoder interface module
The installation instructions, AWA8240-1955
Two ferrite rings

Two fixing screws (M3 X 8 mm).

2 X
M3 X 8 mm
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Setup

Setup

Figure 4: Designation of the DE6-IOM-ENC

(1) Hole for the fixing screw (M3 X 8 mm)

(@ DIP switch SWENC, activates open-circuit monitoring of the
encoder connection cables at TM1

(3 DIP switch SWR, activates the terminating resistors at TM2

(® Plug connector to the DV6 vector frequency inverter

(5 TM2, terminal strip (reference value input, actual value output)
(& TM1, terminal strip (encoder actual value input)

(@ Hole for fixing the module to the plastic pins in the DV6.

Manufacturer’s Declaration

In industrial use, the DE6-IOM-ENC encoder interface module is
termed “device” or “module”. It is a component, and not a stand-
alone or connectable device as defined in the EC Machinery Safety
Directive. Its mode of operation is defined only through its
integration in the user's system.

The user is responsible for ensuring that the system into which the
device is incorporated complies with the applicable legal
requirements.

Intended use

The DE6-IOM-ENC encoder interface module must be used only as
an add-on for DV6 series vector frequency inverters.

Any other usage constitutes improper use.

The DE6-IOM-ENC does not have independent functionality and
achieves its function only through its connection to a DV6 and in
combination with an incremental encoder.

Used together with an encoder, the DE6-IOM-ENC can read the
speed of a motor or machine component and — using the DV6
vector frequency inverter — balance out any speed error. In
addition to regulating the speed of individual drives, the DE6-IOM-
ENC can provide synchro control (electrical shaft) and ratio control
(electrical drive) of multiple motors.

Operate the DE6-IOM-ENC module only in perfect working
condition. Changes or modification are prohibited.

Use the DE6-IOM-ENC module only under the operational
conditions described in this manual.

This manual must be made available to all persons that work with
the DE6-IOM-ENC module. It must be kept complete and in a
clearly readable condition at all times.

Disposal

The PCB with fitted components of the DE6-IOM-ENC encoder
interface module consists of a range of different materials that
must be separated for disposal.

The following materials can be recycled:

Packaging

Installation instructions (AWA)
Screws and ferrite rings
Plastic parts
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Features of the encoder interface module

KREF

Lo K

o @

Figure 5:  Block diagram

To activate the encoder interface module, set PNU A044 to
05 [V2]. The DV6 frequency inverter can now be operated in two
control modes, which you can select with PNU P010:

e PNU P010 = 00
Closed-loop speed control (ASR)
e PNU PO10 =01
Closed-loop position control (APR)

In ASR mode, the speed reference value @' is provided as an
analog or digital value. Any speed errore = @' — ® is
automatically corrected by the speed controller V.

For APR, reference value @' is provided as a pulse

signal (master) and transmitted through amplifier Vr as a feed-
forward gain (FFWG) signal. Position errors @' — ¢ are corrected
automatically through control circuit gain V. Compensation for
transmission and reduction ratios is made possible by the
electronic drive with Krgr in the reference value or Krg in the actual
value.
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2 Installation

Installation DE6-IOM-ENC in the DV6 frequency inverter » Remove the upper enclosure cover as follows:
— Take off the operator panel and the panel blanking cover, ()
A Warning! and (2.
Before you open the enclosure of the DV6 frequency — Undo the screws of the upper enclosure cover (3).
inverter and perform the installation steps described — Take off the upper enclosure cover (4.

below, make sure that the power has been disconnected
and the DV6 is no longer live.

ESD measures
P

Protect your devices and assemblies from electrostatic
discharge.

Before touching electronic assemblies or devices,
discharge yourself and any tools on an earthed surface.

v Caution!

Before you fit or remove the module, make sure that none
of the devices are live.

v Caution!

Do not apply force when performing any of the actions
described here.

» Take off the lower enclosure cover.

N P
coe —
eleNc)
Figure 7:  Removing the upper enclosure cover
o o
§
T
1 o o
LN N

Figure 6: Removing the lower enclosure cover
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» Choose one of the two add-on module slots. » Secure the DE6-IOM-ENC to the two plastic pins by

— inserting the plug connector to the DV6 and

— securing it with the two screws (M3 X 8 mm,
included with product).

—> If you are also planning to fit the DE6-NET-DP
PROFIBUS DP interface card to the frequency inverter, use
the upper slot for the DE6-IOM-ENC.

-l

Figure 8: Fitting the DE6-IOM-ENC
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Electrical connection

Terminal assignment, TM1 and TM2

Electrical connection

o svﬂ\jc 0o

7

[

O SWR L

L] -

[ ™ [ ™2
o/j/// \\\o~ -

EPS | EG5 | EAP | EAN | EBP | EBN | EZP | EZN SAP | SAN | SBP | SBN | AP | AN | BP | BN

Figure 9: Terminal assignment

Terminal Function Remark Specification
EP5 Output: Supply voltage for + 5V = (EP5) 5V ==,
EG5 incremental encoder Reference potential (EG5) max. 150 mA
EAP Channel A, signal A (=> fig. 10) Actual value input, incremental encoder 5V =,
EAN Channel A, signal A (= fig. 10) Ri=4.7 kQ’.
(optocoupler input)
EBP Channel B, signal B (=> fig. 10) Transistor—transistor logic (TTL)
EBN Channel B, signal B (=> fig. 10) with inverted signals, based on
= RS 422 standard
EzpP Channel Z, signal Z (=> fig. 10) Signals Z and Z are required only for the orientation
EZN Channel Z, signal Z (= fig. 10) function.
SAP Channel A, signal A Setpoint value input 5V ==,
= Pulse pattern as for inputs EAP to EBN Bus terminating resistor, 150 kQ
SAN et 2, gl & Pulse train input (slave) from a leading master signal, such ~ (SWR-1-2),
SBP Channel B, signal B as encoder or output signal from another frequency Transistor—transistor logic (TTL)
SBN Channel B, signal B inverter: DE6-IOM-ENC: AP, AN, BP, BN (—> section with inverted signals, based on
' “Setpoint input through pulse train inputs SAP, SAN, SBP RS 422 standard
and SBN", page 37).
AP Channel A, signal A Output signal: The signals applied to the actual value input 5V =,
AN Channel A, signal A (EAP tg EBN) are oqtput 1:1 here, for example for Trgnsllstor—tran.ﬂstor logic (TTL)
actuating a slave drive with inverted signals, based on
BP Channel B, signal B RS 422 standard
BN Channel B, signal B

1
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EAP
EAN

@ EBP

EZP

S I S R
EBN— T ]

[

EZN

-]

1
—

90°

Figure 10: DE6-IOM-ENC input signals

DIP switches SWENC and SWR

O

SWENC

SWR

o O
==p!

™1

™2

Figure 11: DIP switches: SWENC and SWR

DIP switch Function DS
SWENC -1 ON Open-circuit monitoring for channel A (EAP, EAN) and channel B (EBP, EBN) active OFF
OFF Open-circuit monitoring for channel A (EAP, EAN) and channel B (EBP, EBN) not
active
-2 ON Open-circuit monitoring for channel Z (EZP, EZN) active OFF
OFF Open-circuit monitoring for channel Z (EZP, EZN) not active
SWR -1 ON Terminating resistor (150 Q) connected between SAP and SAN. OFF
OFF No terminating resistor between SAP and SAN.
-2 ON Terminating resistor (150 Q) connected between SBP and SBN. OFF
OFF No terminating resistor between SBP and SBN.

—> Make sure that the sensor phase sequence matches the
phase sequence of the motor’s U, V and W power
connections.

—> Use only screened cables, for example “servo cables”, to
connect the motor.
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Selection checklist for DIP switches SWENC and SWR

By default, all switches are set OFF.
< START )

Open-circuit
monitoring
required for
channels A and B2,

No

‘ | SWENC—‘; to OFF l

SWENC-1 to ON
[

Open-circuit
monitoring
required for
channel 2?

No

\J

SWENC-2 to ON ‘ | SWENC-2 to OFF
T

Setpoint input
SAP, SAN, SBP, SBN?

No

Setpoint bus*
SAP, SAN, SBP, SBN?

No

SWR-1 and -2 ON at last ‘ SWR-1 and -2 to ON
station

Figure 12: Checklist for drive-specific settings
*  —>fig. 16, page 17
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1 0.22-0.25Nm
5V= : - [TL(RS 422)7 0.4 % 2.5 mm
+ -1 A A B B . 7
[EP5 [EG5]EAP| EAN] EBP [ EBN] EZP [EZN ]|

l:_'_'_' IS I I AN U B b

! |

] ]

[ l

i : 45

l :

! 1

I I

[ 1

I I

! [

Y Iy A Iy s

Figure 13: Connection example, control signal terminals TM1
—— I — T Ty
n mm?2 mm?2 AWG mm? mm?
1x 0.14t01.0 0.14t0 1.5 2610 16 0.25t0 0.5 0.25t0 0.5

2x 0.14t00.2 0.1410 0.5 = 0.2510 0.5 0.251t0 0.5
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EMC compliance

To achieve good interference immunity and fault-free operation,
observe the following additional points:

¢ The insulated strands of the signal cable should be twisted.

e The screen braid of the signal cable must be insulated (with a
rubber sleeve) at the encoder end. It must not be connected
with PE. At the frequency inverter (DE6-IOM-ENC) end, connect
the screen braid to the potential of terminal EG5.

EG5

20m

=

ZB4-102-KS1

Figure 14: Connection and installation

=—> The ZB4-102-KS1 mounting accessories are not supplied
with the product and must be ordered separately
(Order No.: 081038).

To increase interference immunity, feed the strands of the signal
cable to the DE6-IOM-ENC through the two ferrite rings (without
screen braid). Depending on the signal cable diameter, secure the
ferrite rings with cable ties.

EMC compliance

15
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Installation

If the encoder signals are sent on, for example, to a second DV6
frequency inverter (output terminal AP to BN to input SAP to SBN),

separate the ferrite rings (=> fig. 15).

[APJAN[BP[BN] SAPISAN[SBP[SBN

o

EG5
]
r\
| |
L
O

))]]] :

:

=20m ‘

20m

=

Figure 15: Master—slave operation

() Ferrite rings

To increase interference immunity when you make the connection
to input terminals SAP to SBN, switch on the terminating resistors
with switch SWR (signal reflection).

—> Ifseveral DE6-IOM—ENC units are connected in parallel to
a single master through input terminals SAP to SBN
(reference value bus), the terminating resistors must be
switched on only at the physical end of this bus line, since
the bus line signals are otherwise attenuated.

16
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EMC compliance

SWR
Ra [0z

SWR SWR
Ra ?EEH Ra (F)[]:H
N Rg |¢E3?
[SAPTSAN[SBP[SBN]  [SAPSAN]SBPSBN]

SAP |SAN | SBP | SBN

@
/

A

[=20m

Figure 16: Setpoint value bus
Ra=Rg=150Q

The cable length should not exceed 20 m. For longer lengths, use

larger cross-sections (= 0.75 mm2) or signal amplifiers.

Keep the distance between the signal lines and the power cables
as large as possible (= 100 mm) and cross them over only at right

angles and only where absolutely necessary.

o o

B

v

100

_—
-

A

Figure 17: Crossover of signal and power cables
() Power lines: L1, L2, L3, U, V, W, DC+, DC-, BR, etc.

(@ Signal and control signal lines: H, O, 01, ..., K12, K14 and EP5, EG5,
EAP ... BP, BN, etc.

17
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3 Programming the control signal terminals

This section covers only the functions that you can assign to the
digital inputs and outputs of the DV6 with fitted DE6-IOM-ENC
encoder module. For all other functions, see the DV6 manual,
AWBB8230-1415..., section “Programming the control signal

terminals”.

Overview

The following functions can be assigned to digital inputs 1 to 8,
digital outputs 11 to 15 or to signalling relay terminals K11, K12

and K14.

Name Value?  Function Description —> page
Digital inputs 1 to 8 Parameterizing PNU C001 to C008

ORT 45 Orientation Orientation run for determining the STOP position (zero position). 21
LAC 46 Inhibit ramp function LAC inhibits the linear acceleration and deceleration ramp. 23
PCLR 47 Clear position error PCLR clears the position error pulse counter. 24
STAT 48 Setpoint definition STAT switches pulse train inputs SAP, SAN, SBP and SBN to the reference value 24

through module input of the APR (closed-loop position control).
Programmable digital outputs 11 to 15 Parameterizing PNU C021 to C025
DSE 22 Speed error exceeded The DSE signal is output when the deviation of the actual speed from the reference 26
value is greater than the value in PNU P027.

POK 23 Positioning completed The POK signal is issued when positioning/orientation is completed. 27
A 21 Frequency switching The ZS signal is output when the actual speed falls below the frequency set with 27

threshold

PNU C063.

1) Enter this value in the corresponding parameter to activate the function.

19
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signal terminals
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Programmable digital inputs 1 to 8

By default, programmable digital inputs 1 to 8 are configured as
make contacts. If, therefore, you want to activate the function of
an input terminal, you must close the corresponding input (i.e.

connect the input terminal to terminal P24). Conversely, to

deactivate the input terminal, the input must be opened.

Table 1:  Digital inputs 1to 8
PNU Termina  AdjustableinRUN  Value DS
| mode
Normal Extend
ed

€001 1 = v —> table 2 18
002 2 16
003 3 06
o4 4 il |
005 5 09
006 6 03
o7 7 02
coos 8 01

For a detailed description of the input functions, see the pages

listed in Table 2 of manual AWB8230-1415... for frequency

inverter DV6-340-...

Value  Function Description —> page'

20 STA Pulse start (3-wire) 96

21 STP Pulse stop (3-wire) 96

22 FIR Direction of rotation (3-wire) 96

23 PID Activation of PID control 95

24 PIDC Reset integral component 95

26 CAS PI controller changeover 87

27 up Acceleration (motor 84
potentiometer)

28 DWN Deceleration (motor 84
potentiometer)

29 ubc Reset frequency (motor 84
potentiometer)

31 OPE Setpoint value via keypad 93

32 SF1 Bitwise frequency selection 71

33 SF2

34 SF3

35 SF4

36 SF5

37 SF6

38 SF7

39 OLR Current limit switch over 90

40 TL Torque limitation active 94

41 TRQ1 Bitwise control of the torque 94

0 TRQ2 limits PNU b041 to b044 94

43 PPI P or PI control 98

44 BOK Brake Enable confirmation 100

45 ORT Orientation 212

46 LAC Ramp function off 232)

47 PCLR Clear positioning error 242)

48 STAT Setpoint input through add-on 242
module

no NO No function -

Table 2:  Functions of the digital inputs
Value Function  Description —> page!)
01 REV Start/stop anticlockwise 69
02 FF1 First fixed frequency input 69
03 FF2 Second fixed frequency input
04 FF3 Third fixed frequency input
05 FF4 Fourth fixed frequency input
06 JOG Jogging mode 79
07 DB DC braking 88
08 SET Selection of the second 86
parameter set
09 2CH Second acceleration and 74
deceleration time
11 FRS Motor shutdown and free run 75
stop (coasting)
12 EXT External fault 76
13 UsP Restart inhibit 77
14 cs Heavy starting duty 91
15 SFT Parameter protection 83
16 AT Select analog input 73
17 SET3 Third parameter set 86
18 RST Reset 78

1) => manual AWB8240-1415... for vector frequency inverter

DV6-340-...

2) This manual
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In connection with the DE6-IOM-ENC, you can assign the
following functions to digital inputs 1 to 8 of the DV6:

¢ ORT: Orientation

¢ LAC: Inhibit ramp function

e PCLR: Clear position error

o STAT: Setpoint definition through module

Orientation (ORT)

If you activate the digital input configured as ORT together with
the Start command, DV6 begins the positioning sequence. The
ORT function is used mainly for setting the zero position in
machining centres.

—> The ORT function requires an encoder with Z-channel.

» Program one of the digital inputs 1 to 8 as ORT by entering the
value 45 for the corresponding parameter (C001 to C008).

Programmable digital inputs
1to8

|
[P24]cmi]em2] 11]

oo = |REV

POK

e D)

y——~|ORT

Figure 18: Digital input 2 configured as ORT (orientation) and FW as
FWD (start/stop clockwise operation). Output 11
configured as POK.

Connection example in “Sink type logic” => page 65

Output 11 (POK) signals when positioning/orientation is
completed.

ORT

FWD/REV

PNUO15

POK

Uy

Figure 19: Function chart for ORT (orientation)

(1) Acceleration with the ramp time set with PNU FO02 to the orientation
speed set with PNU PO15.

(2 The Z-pulse initiates orientation. The drive decelerates with the ramp time
set with PNU F0O3.

(3) If the set ramp time (PNU F003) is too short or the control circuit gain
(PNU P023) is too high, the orientation run overshoots the STOP position.

(@ The frequency inverter tries to hold the motor in the STOP position
(PNU P014) and automatically corrects any overshoot.

(5 POK signal output. The runtime delay can be set with PNU P018.

(6 Cancellation on STOP position overshoot. When ORT is cancelled,
the drive stops and the orientation/positioning function is
cancelled.

(@ The DV6 switches the output voltage off.
Closed-loop speed control (ASR)
(9 Positioning/orientation (ASP)

21
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Programming the control
signal terminals

Warning!
Danger of electric shock and automatic rotation of the
motor shaft.

I\

During the orientation phase (digital inputs ORT and
FWD/REV are active), do not touch the following parts:
¢ The motor shaft

¢ Connected machine components

e Electrical connections of the frequency inverter

e Electrical motor connections

The frequency inverter continues to control the motor

even when the motor is at standstill.

01/04 AWB8240-1431GB

PNU  Name Adjustable in RUN mode Value Function DS
Normal Extended
F002  Acceleration time 1 v N4 0.01t03600s  Resolution of 0.01 s at an input of 0.01 to 99.99 30.0
Resolution of 0.1 s at 100.0 to 999.9
Resolution of 1 s at 1000 to 3600 s
FO03  Deceleration time 1 v v 0.1t03600s Resolution of 0.01 s at an input of 0.01 to 99.99 30.0
Resolution of 0.1 s at 100.0 to 999.9
Resolution of 1 s at 1000 to 3600
P014  Orientation: - v 0 to 4095 Number of pulses (per motor shaft revolution) 0
STOP position pulses from channel A to the STOP position (—> section
“Positioning example”)
P015  Orientation: Speed = v 0to 120 Hz Output frequency of the orientation speed 5
P023  Control circuit gain = v 0to 100 Control circuit gain (V) during closed-loop position 0.5

control (APR) and for Electrical Drive function

Positioning example

Figure 20: Positioning example
ORT: Speed reduction with the deceleration time set with PNU F003 to
the value set with PNU P015.

(1) Orientation: The orientation mode starts when the output
frequency (f,) has reached the value set with PNU P015.

(2 Positioning
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Programmable digital inputs
1to8

PNU Name Value Function
PO11  Pulses per encoder 1024 Matching the encoder’s technical specifications
revolution
P012  Control method 00 Closed-loop speed control (ASR)
PO14  Orientation: 32 A-pulses
STOP position P014 = 4096 X PUBES
PO11
= 4096 X —————
1024
= 32
PO15  Orientation: 2 Output frequency 2 Hz as orientation speed
Speed
P016  Orientation: 00 Forward (clockwise) operation (FWD) Orientation
Direction of rotation
P017  Orientation: 12 Permissible deviation of A-pulses at the STOP position, in this example 8 + 3 pulses
End position PNUP017 =3 X 4=12
(4 = fixed multiplier for internal calculation)
FOO3  Deceleration time 1 3 The set deceleration time 1 (3 seconds) applies also to the reduction after ORT to the

positioning speed set with PNU P015.

Inhibit ramp function (LAC)

The active LAC digital input inhibits the linear acceleration and

deceleration ramp of the DV6.

APR

LAD

» Program one of the digital inputs 1 to 8 as LAC by entering the
value 46 for the corresponding parameter (C001 to C008).

The times set with PNU FO02 (acceleration) and PNU FO03
(deceleration) affect the accuracy with which a position is
approached. Due to the actual speed of movement, even optimum
set values can lead to deviations. The ramp times should therefore
be kept as short as possible or inhibited when the position is

reached by activating the LAC (LAD Cancellation) input.
ASR —

ORT —

g [

P24

Figure 21: Configure digital input 8 as LAC (inhibit ramp function).

APR = Automatic Position Regulation
LAD = Linear Acceleration/Deceleration ramp
ORT = Orientation control

23
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Programming the control
signal terminals

Setpoint input through STAT
STAT (Start Train) starts pulse counting on the slave drive.

» Program one of the digital inputs 1 to 8 as STAT by entering the
value 48 for the corresponding parameter (C001 to C008).

To implement an “electronic drive” or a slave drive, the pulses of
the reference input value (') are read through terminals SAP,
SAN, SBP and SBN when the STAT input is active. The drive follows
the direction of rotation specified by the signal phase sequence,
irrespective of the Start signal at the FWD or REV input.

With the STAT input active, the DV6 counts the pulses even if no
start signal is applied to FWD or REV. (Memory depth is 1000000
pulses.)

—> [f the start signal is subsequently applied to FWD or REV,
the drive makes good the missed pulses at maximum
speed (PNU A061).

When the PCLR input is activated, the pulses already counted
(STAT before FWD/REV) are cleared (=> section “Clearing the
positioning error (PCLR)", page 24).

SAP

SAN
sBp | APR —

SBN |

l
EAP

EAN

¥

EBN
EZP
EZN |

=|rwp

T '"E REV

STAT

-

5
g
5 P24

—

Figure 22: Digital input 4 configured as STAT (reference input through
module), 5 as PCLR (clear positioning error), 2 as REV
(start/stop reverse operation) and FW as FWD (start/stop
forward operation).

ORT = Orientation control

The digital input configured as STAT switches the pulses to the
reference value input. The digital input configured as PCLR clears
the APR and ORT pulse counters.

01/04 AWB8240-1431GB

Clearing the positioning error (PCLR)
PCLR (Pulse Clear) clears the pulse memory.

» Program one of the digital inputs 1 to 8 as PCLR by entering the
value 47 for the corresponding parameter (C001 to C008).

When the PCLR digital input is activated, the reference input
variable pulses (¢) are saved (=> fig. 22), even if no start signal
is applied to FWD/REV. In addition, the pulses are saved when the
Stop (zero) position is overshot during orientation or positioning.
When the actual position is reached or the slave drive has been
corrected, you can clear the saved pulses by activating the PCLR
digital input.
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Programmable digital inputs

1to8
Signal sequence on reaching the STOP position
FWD/REV | @

|
|
ORT @ i
| I
! l
| |
! I
| I
: 3 |
! l
| I
| |
z | I ‘ |
| i |

| T

| | |
POK | ] ‘
3 P |
3 A i
| | |
0, | 1 | ® !
. © _

Figure 23: Signal sequence on reaching the STOP position
(1) STOP position reached

(@ ORT digital input deactivated

(® POK signal

(@ Start signal deactivated

When the STOP position is reached (1) and the ORT input is
disabled (2), the POK signal (3) remains active until the start signal
(FWD/REV) is disabled (). The output voltage (6) of the DV6 is
disconnected together with the POK signal.

(5 Deceleration time PNU P018 for POK signal output
(® The DV6 switches the output voltage off

(@ Closed-loop speed control (ASR)
Positioning/orientation (ASP)

25
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Programming the control
signal terminals

Programmable digital outputs 11 to 15

In connection with the DE6-IOM-ENC, you can assign the
following functions to digital outputs 11 to 15 of the DV6:

o DSE: Speed error exceeded
e POK: Positioning
e 7S: Frequency switching threshold

For a detailed pin assignment of the digital outputs, see manual
AWBB8230-1415 for vector frequency inverter DV6 and the
technical information in Section “Logic of digital outputs

11to0 15", page 65.

Speed error exceeded (DSE)

The digital output configured as DSE (Deviation Speed Error) is
activated when the permissible speed error (PNU P027) has been
exceeded.

DSE
[eM2] Tt n2]13]14]15]

24V L~
50 mA [+ \'

Figure 24: Digital output 11 configured as DSE (speed error exceeded)

01/04 AWB8240-1431GB

Hz

PNU P027

DSE

Figure 25: Function chart, DSE (speed error exceeded)

» If you configure a programmable digital output as DSE, you
must also, in PNU P027, enter the speed error above which the
DSE signal will activate.

» Program one of the digital outputs 11 to 15 as DSE output by
entering the value 22 in the corresponding PNU (C021 to C025)
or in PNU €026 for signalling relay contacts K11-K12.

PNU  Name Adjustable in RUN mode Function DS
Normal Extended
P027  Speed error/tripping - v 0to 120 Hz  Setting range of the permissible speed error. This 7.5
threshold function can be deactivated by entering 0.
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Positioning (POK)

The digital output configured as POK (Position OK) becomes
active when the STOP position has been reached and the error lies
within the tolerance limits (PNU P017).

POK
[CM2]  [11[12[13[14]15]

BLE £y

Figure 26: Digital output 11 configured as an POK (positioning)

Programmable digital outputs
11to 15

Imp.

PNU PO17

POK | I

Figure 27: Function chart, POK (Positioning)

» If you configure a programmable digital output as POK, you
must also, in PNU P017, enter a tolerance outside which the
DSE signal will activate.

» Program one of the digital outputs 11 to 15 as POK output by
entering the value 23 in the corresponding PNU (C021 to C025)
or in PNU €026 for signalling relay contacts K11-K12.

PNU  Name Adjustable in RUN mode Value Function DS
Normal Extended
P017  Positioning - v 0to 10000  The digital output configured as POK is active if the entered 5
tolerance pulses tolerance range is maintained.
P018  Delay for POK = v 0t09.9s Delay for the POK signal 0

(attenuation, sensitivity)

Frequency switching threshold (ZS)

The digital output configured as ZS (Zero Speed) becomes active
when the frequency falls below the frequency set with PNU C063.
Depending on the U/f characteristic selected with PNU A044, one
of the following frequencies is used as measurement variable:

¢ Qutput frequency (PNU A044 = 00 to 04),
¢ Encoder speed (PNU A044 = 05).

With PNU C063 = 0 Hz the ZS digital output is activated as “Zero
speed signal”.

75
[CM2]  [11[12]13[14]15]

24V L&
50mA [+

[

Figure 28: Digital output 11 configured as ZS (frequency switching
threshold)

Hz

PNU C063 | ——————— - - - N - - -

A

Figure 29: Function chart, ZS (frequency switching threshold)
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Programming the control 01/04 AWB8240-1431GB
signal terminals

» If you configure a programmable digital output as ZS, you must » Program one of the digital outputs 11 to 15 as POK output by
also, in PNU C063, enter the frequency switching threshold, entering the value 21 in the corresponding PNU (C021 to C025)
below which the ZS signal will activate. or in PNU €026 for signalling relay contacts K11-K12.

PNU Name Adjustable in RUN mode Value Function DS
Normal Extended
Co63 Frequency switching - v 0 to 100 Hz Switching threshold for the reference/actual value  0.00
threshold comparison




01/04 AWB8240-1431GB

4 Functions

—_

The technical procedures and circuit examples contained
in the manual are provided as suggestions only. It is up to
the user to verify that they can be applied to specific
applications.

Caution!

Take appropriate measures to ensure that no personal
injury or material damage can arise if the DE6-IOM-ENC
module fails.

—> AV in the column headed “Adjustable in RUN mode”
indicates that the parameter can be adjusted during

active operation.

To activate the extended RUN mode, enter the value 10 in

PNU b031, => manual AWB8230-1415...).

General default settings

» Before you commission the DE6-IOM-ENC add-on module, set
parameters HO01 to H034 (motor data, SLV, autotuning). The

—>  The function descriptions and application examples below ' i e
take only the parameters and settings required for the required activities are dgscn?ed in the manuallfor"the DV6
selected function into account. (AWB8230-1415..., section “SLV and Autotuning”).
» Activate the control algorithms of the fitted DE6-IOM-ENC
It is assumed that the default settings of the DV6 vector encoder interface module in PNU A044 (value 05).
frequency inverter for the connected motor (=> manual
AWB8230-1415...) have not been changed.
PNU Name Adjustable in RUN mode  Value Function DS DEX-KEY-10
Normal Extended
A044 UIf characteristic =~ — - 00 Linear U/f characteristic 00 “AEdd Comntrol
(constant torque) 1zt W
01 Quadratic U/f characteristic wEBdd Control
(reduced torque) izt YF
02 User-definable *AEdd Contral
1=t FREE-MJf
03 Sensorless vector control (SLV)") SEBdd Cortrol
is active 1=t SLY
04 0 Hz SLV1 is active *ABdd Control
1=t BELY
05 Vector control!) with vaB4d Control

DE6-I0OM-ENC add-on module

1=t V2

1) In this control mode, the clock frequency should be set to at least 2.1 kHz (PNU b083).
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Functions

Motor temperature monitoring

For variable-speed drives, the motors are operated mainly in speed
ranges below the reference point, which results in a temperature
rise in the rotor winding. This effect is increased by the reduced
self-ventillation (through the fan on the motor shaft) at low motor
speeds. The winding temperature should therefore always be
monitored.

In general, the winding temperature is monitored with PTC
thermistors in the motor windings. The total cold resistance of
these sensors is about 1.5 kQ (guideline value) and increases to
2.7 to 3.1 kQ at higher temperatures.

120001 ~~======-----

4000”;{{ 777777 7. 3600 Q Tripping

Tripping range
1650+---- -~
Resetting
range

7501 ----———--—-

Resistance [Q] —»

7 Tolerance limits

Temperature U [°C
6ol p [°a

NAT  NAT NAT  NAT
-20°  -5° +5°  +15°

Figure 30: PTC characteristics
NAT = rated tripping temperature
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The series-connected PTC sensors, which you can connect to
terminals TH and CM1 of the DV6 vector frequency inverter, allow
an automatic speed correction of deviations caused by
temperature changes.

Figure 31: Connection, terminal TH

To connect the thermistor, use a twisted cable and do not route
this cable together with the motor supply cables. Any thermistor
connection cables laid inside a motor cable should be screened.

PNU Name Adjustable in RUN Value Function DS DEX-KEY-10
mode
Normal Extended
b098 Temperature = v 00 No temperature monitoring 00 *hE38 THERM
sensor selection SELECT OFF
01 PTC hESE THERM
SELECT FTC
02 NTC bESE THERM
SELECT MTC
b099 Resistance - v 0to If the threshold value entered 3000 @SS THERM
tripping threshold 9999 Q here is exceeded, fault signal E35 LEVEL ZEEGahm
is issued.
The output voltage for the motor
is switched off and the motor
coasts to a halt.
€085 Thermistor v v 0to 1000  Scaling factor for input terminal 105 “CHES THERM
matching TH. ADJUST 185.6
P025 Temperature - v 00 Not active 00 “PEZS FEEDEBACK
compensation F2-ADT
01 Active »PEZS FEEDEACK

EZ-A0J 0OH
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PI controller

For closed-loop vector control, Pl control is normally used, so that
the difference between reference speed and actual speed remains
close to zero. Through a digital input configured as PPI, you can
change over from Pl to P control (for programming the digital
inputs, see manual AWB8230-1415..., PNU C001 to C008). The
proportional gain for P control (Kpp: determines the speed error)
is set with PNU HO52 (or PNU H072).

Proportional gain (Kpp) and speed error have the following
relationship:

10
Speed error = — [%]
Kpp input value

Speed error and nominal speed have the following relationship:

Speed error at rated-load torque

Speed error =
Synchronous speed at rated frequency

100% e mm e e L

sy

Figure 32: Function chart for Pl and P control

Pl -—

G1

G2 Y

Figure 33: Example: traction drive (master/slave)

PI controller
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Functions

Automatic speed control

Closed-loop vector control with speed feedback allows a highly
accurate speed control, even at varying loads. The motor speed is
measured using an incremental encoder and transmitted to the

FB

01/04 AWB8240-1431GB

frequency inverter using signals A, A, B and B. The phase sequence
of channels A and B must correspond with the phase sequence of
power connections U, V and W of the motor. Signals Z and Z are
not required here.

1]
Bt

:u; PWM JK

Figure 34: Block diagram: closed-loop speed control

ng = reference speed

Example — traction drive:

¢ The reference speed is provided at terminal O in the form of a
0to 10 V analog signal.

o With FWD or REV, the start signal is issued and the direction of
rotation specified.

¢ The end position approach (creep speed) is activated through
S1, the reference speed input being switched over to fixed
frequency FF1 (5 Hz) and PI control to the values optimized for
this speed (CAS: PNU H050/H051 to HO70/H071).

o Excessive speed deviations (of the actual value from the
reference value) and encoder signal open circuits are signalled
by digital output 11 (DSE) through relay K1.

e Thermistors connected to terminals TH and CM1 monitor the
motor winding temperature. Speed fluctuations caused by
temperature changes can be compensated with the settings in
parameters PNU P025, C085, b098 and b099.

¢ Motor rating and number of motor poles must be entered as
stated on the motor’s rating plate. The motor constants can be
entered through the autotuning function (PNU H001). The

determined motor constants are written to PNU H030 to H034.

Warning!

Autotunig during motor operation. Automatic motor
start without speed limitation, for a few seconds in both
directions, when PNU H0O1 contains the value 02 and a
start signal (FWD or REV) is applied.

DIP switch DS  Setting

SWENC -1  Open-circuit monitoring, OFF  ON
channel A (EAP, EAN), and
channel B (EBP, EBN).
e OFF: Not active
e ON: Active

-2 Open-circuit monitoring, OFF -
channel Z (EZP, EZN)
e OFF: Not active
e ON: Active

—> The following parameters, listed here in alphanumeric
order, contain some of the required settings for the
example given here. It is assumed that the default settings
of the DV6 vector frequency inverter for the connected
motor (as listed in manual AWB8230-1415...) have not
been changed.
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Automatic speed control

CTo el -
| |
! DE6-IOM-ENC I
| DV6:340 |
i i
i EPS‘EGS‘EAP‘EAN‘EBP‘EBN |
L [ulv]|w]ee] _|TH‘CM1| svov|ala s ]z [L]o] __|PLC‘CM1‘P24‘ w|s|7]6] _ oz 11| ]

) "
M 9

Figure 35: Closed-loop speed control

0..+10V FWD REV S1

Nmax +

Npos A
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Automatic speed control
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Setpoint input through pulse train inputs SAP, SAN, SBP
and SBN

Through pulse train inputs SAP, SAN, SBP and SBN, you can
specify the speed and direction of rotation of a slave drive, for
example through an encoder or a PLC. This allows the use of a

Setpoint input through pulse
train inputs SAP, SAN, SBP and
SBN

master—slave function for electronic drives, synchro control, ratio
control, slave drives, etc. The type of reference input is specified
with PNU P013.

PNU Name Adjustable in RUN mode Value Function DS
Normal Extended
P013 Pulsereference  — - 00 Pulse train, dual-channel, 90° 00
value through : T X
SAP, SAN, SBP 01 Pulse train plus direction of rotation
and SBN 02 Pulse train without direction of rotation
—> Input voltage (pulses) to SAP, SAN, SBP and SBN: 5V =
(TTL) with inverted signals, based on RS 422 standard.
ow [ 1T 7" [ S I IO N

|
|
|
|
|
|
i
Imp. | !
|
|
|
|
|
|
|
|
|
|
|

SAN —‘——‘——‘_:L

Figure 36: Mode 00 [MDO]: Pulse train, dual-channel, 90°
(® Encoder signal

When you connect a dual-channel encoder with a pulse train offset

by 90° as master, enter the value 00 in PNU P013. The speed of
the slave drive is determined through the signal sequence of
channel A (SAP, SAN) and channel B (SBP, SBN) by the pulse
frequency (max. 100 kHz) and the direction of rotation.

37



38

Functions

01/04 AWB8240-1431GB

ow—}» LI 1 [ [ A R N
SN S I IO R S R
SBP l - 1 | | 1
SBN l | ] l l l
Imp. i | | i i
FWD REV
t
Figure 37: Mode 01 [MD1]: Pulse train plus direction of rotation
() Encoder signal
(2 Direction reversal through channel B
When you connect a single-channel encoder (master or PLC), enter
the value 01 in PNU P013. Forward rotation (FWD) of the slave
drive is activated with a 5 V DC signal on channel B (SBP, SBN). If
the signal on channel B is cancelled, the direction of the slave drive
is reversed (REV).
s — 1 LT ] 1 [
@ SAN ﬁ ﬁ 1 [ |
sp | | | I I (S I I
o 1 | e
| 3 I 1 |
FWD REV

Figure 38: Mode 02 [MD2]: Pulse train or direction of rotation

() Encoder signal, forward rotation (FWD)
(2 Encoder signal, reverse rotation (REV)

With PNU P013 = 02, the slave drive receives a separate pulse
train input for each direction of rotation (single-channel encoder):

Channel A: FWD (forward)
Channel B: REV (reverse)

The deselected direction of rotation must be inhibited with a
5V DCsignal.
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Electronic drive

The Electronic Drive function allows a synchronization of the speed
of a connected drive (the slave) to the speed of another drive (the
master). This is termed synchro control or speed ratio control.

The slave drive’s motor speed is measured using an incremental
encoder and transmitted to the frequency inverter using signals A,
A, B and B. The phase sequence of channels A and B must
correspond with the phase sequence of power connections U, V
and W of the motor. Signals Z and Z

are not required here.

Electronic drive

The signals from the master drive (A, A, B and B) are issued to the
slave drive as reference values through the inputs of the DE6-I0M-
ENC module (SAP, SAN, SBP and SBN). The slave drive's frequency
inverter controls the connected motor through the output
frequency to synchronize the pulses from the master drive (SAP,
SAN, SBP and SBN) and the pulses from the slave drive

(EAP, EAN, EBP and EBN).

PNU Name Adjustable in RUN mode Value Function DS
Normal Extended
P019 Electronic drive  — v 00 Transmission intervention in feedback (FB) 00
01 Transmission intervention in the reference value (REF)

P020 Transmission = V4 1109999 The numerator to denominator ratio must lie in the range of 1
ratio, 0.02 to 20:
numerator

1 _ Numerator =20 —

P021 Trgnsm|55|on - v 1109999 50 — Denominator 1
ratio,
denominator

P022 Positive - v 0 to 655.3 Feed-forward gain (FFWG) of reference value (REF), 0
feedback gain irrespective of current actual value (FB)

P023 Control circuit = v4 0to 100 Interference gain (G = gain). The amplified differential signal 0.5
gain of the actual/reference value comparison is directly

dependent on current actual value FB.
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Transmission ratio

The transmission ratio of the electronic drive is evaluated with
parameter PNU P020 (numerator) and PNU P021 (denominator).
The transmission intervention is defined with parameter

PNU P019.

I I
: PNUPO22 |G |

SAP PNU P020 REF G

SAN + +
@— p PNU P023

SBN PNU P021

B2

O
1
-

=)

PNU P019: 01

EAP, EAN, EBP, EBN, EZP, EZN

B1

Figure 39: Transmission intervention in the reference value of the master drive, PNU P019 = 01 [REF]
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PNU P022

FFWG

Electronic drive

+

SAP
SAN REF
SBN

B2

) PNU P023
T;s

PNU P020

PNU P019: 00

PNU P021

EAP, EAN, EBP, EBN, EZP, EZN

[

Figure 40: Transmission intervention in the feedback circuit (slave), PNU P019 = 00 [FB]

Example 1:

Pulse generator B1 and B2 with 1024 pulses/revolution each

Electronic drive PNU Intervention in the Intervention in the actual
reference value value

Transmission intervention P019 01 [REF] 01 [REF] 00 [FB] 00 [FB]

Transmission ratio, numerator P020 1024 2048 1024 2048

Transmission ratio, denominator P021 2048 1024 2048 1024

Ratio, slave drive/master drive 0.5 2 2 0.5

41
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Example 2:
Pulse generator B1 and B2 with different pulse rates (=> fig. 41)

The diameter of the slave drive depends on the application and can
range from d1 = 200 mm to d1 = 400 mm.

B1
3000 JL/n

Slave drive M1
1450 min-!

dH =400 mm

dy =200 mm
/

+
Y
A
d, =200 mm
v

: n22

]

| n21
|

Master drive Mz
1450 min-!
I
|

2
B2
1024 TL/n

Figure 41: Different pulse rates/revolution

_I"L/n = pulses per revolution

1000 X i Xv

n =——
nxd
nxmxd

\Y =
1000 X i

1450 X © X 200

vV =————
1000 x 12.5

v = 72.885 m/min

Max. speed at rated r.p.m. (1450 min-1).

v = [m/min]
n = [min-']
d=[mm]

01/04 AWB8240-1431GB

1450 min"! 116 min-!
Figure 42: Drive motor
) ni 1450
| == —= 125
n2 116

The encoder of the slave drive (B1) supplies 3000
pulses/revolution, the encoder of the master drive (B2) 1024
pulses/revolution.

Roller diameter d1 = d2 = 200 mm

Parameter setting of the slave drive
(control scheme: => fig. 43):

¢ Transmission intervention, PNU P019: 00 (FB)
e Transmission ratio, numerator PNU P020: 1024
e Transmission ratio, denominator PNU P021: 3000

pNU P22 |-FEWG
.
REF = 1024 G
gy —1024 () PNU P023 b
FB = 1024
PNU P020
PNU P0O19: 00
PNU P021
Tzooo
B

Figure 43: Control scheme, slave drive
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Table 3:  Overview of settings and functions at diameter d1 = d2 = 200 mm

PNU Function Set value/function Description

Master drive Slave drive

A044 Ulf characteristic 05 [V2] 05 [V2] Vector control (closed-loop) with DE6-IOM-ENC add-on
module

PO11 Number of pulses per revolution 1024 3000 Pulses per revolution (= 100 kHz)

P012 Control method 00 [ASR] 01 [APR] 00 [ASR] = closed-loop speed control,
01 [APR] = electronic drive

P013 Pulse train, reference value through 00 [MDO] 00 [MDO] Pulse train (dual-channel, 90°), depending on the encoder

SAP, SAN,SBP, SBN type (example: default setting)

P019 Electronic drive - 00 [FB] = fig. 43

P020 Transmission ratio: numerator - 1024 Pulse value matching (B1, B2).

P021 Transmission ratio: denominator - 3000 Syncronous operation ratio 1:: 1

P022 Positive feedback gain X X Depending on application.

P023 Control circuit gain > 2 Note: On commissioning, optimize the master drive before

the slave drive.

Example 3:
. s Defaults as in example 2. For the slave drive, diameter d11 = 400
oov—] 0 —_— mm is entered here (=> fig. 41).
1000 X i X vmax 1000 X 12.5 X 72.885 )
I nl1 = = = 725 min’!
SAP T x dl1 T X 400
SAN
SBP
e The encoder of the slave drive (B1) supplies 3000
— EAP pulses/revolution, the encoder of the master drive (B2) 1024
i pulses/revolution. Because the ratio of the diameters is 2:1, the
EBN transmission ratio between master and slave drive should also be
@ 2:1.
Parameter setting of the slave drive
M B1 (control scheme; => fig. 40):

o Transmission intervention PNU P019: 00 (FB)
e Transmission ratio, numerator PNU P020: 1024
e Transmission ratio, denominator PNU P021: 3000/2 = 1500

Figure 44: Block diagram for examples 1 and 2

Master drive Slave drive
(B2 = 1024 pulses/rev) (B1 = 3000 pulses/rev) Master drive Slave drive
Closed-loop speed control Electronic drive (APR) n; B2 n1 B1
(ASR) min—1 Pulses min-1 Pulses
DE6-IOM-ENC DE6-IOM-ENC
1 1024 0.5 1500
2 2048 1 3000

1450 1536000 725 2250240
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Functions
Table 4:  Overview of settings and functions at diameter d11 = 200 mm and d2 = 200 mm
PNU Function Set value/function Description
Master drive Slave drive
A044 Ulf characteristic 05 [V2] 05 [V2] Vector control (closed-loop) with DE6-IOM-ENC add-on
module
PO11 Number of pulses per revolution 1024 3000 Pulses per revolution (= 100 kHz)
P012 Control method 00 [ASR] 01 [APR] 00 [ASR] = closed-loop speed control,
01 [APR] = electronic drive
P013 Pulse train, reference value through 00 [MDO] 00 [MDO] Pulse train (two-channel 90°), depending on the encoder
SAP, SAN,SBP, SBN type (example: default setting)
P019 Electronic drive - 00 [FB] = fig. 43
P020 Transmission ratio: numerator - 1024 Pulse value matching (B1, B2).
P021 Transmission ratio: denominator = 1500 SEEIOLS CPAEien FidD L 6 2
P022 Positive feedback gain X X Depending on application.
P023 Control circuit gain ~ > Note: On commissioning, optimize the master drive before

the slave drive.
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Example — conveyor belt system:

e The main belt runs continually with variable speed.

e The slave belt is loaded at standstill and accelerated to the
speed of the master belt when the Enable signal is issued. The
speed ratio between master and slave drive is 1:1. When the
load has been transferred from the slave to the master belt, the
slave drive is stopped again. The acceleration and deceleration
times are set in parameters PNU F002 and F003.

¢ The reference speed for the slave drive is specified by the master
drive through an encoder with external power supply. For
increased interference immunity, the 0 V connection of this
power supply is connected to terminal EG5 of the DE6-I0M-
ENC.

e Switch S1 starts the slave drive through digital input FW. At the
same time, B2 enables the encoder signal for the slave drive
through digital input 1 (STAT). With the break contact of S1, the
Clear signal for the positioning error is cancelled through digital
input 2 (PCLR).

¢ On the slave drive, open-circuit monitoring of encoder channel
Aand B is enabled through DIP switch SWENC-1 (ON). With DIP
switch SWR-1 (ON) and SWR-2 (ON), a terminating resistor is
connected by B2 into encoder channels A and B.

01/04 AWB8240-1431GB

o Excessive speed deviations (of the actual value from the

reference value) and encoder signal open circuits are signalled
by digital output 11 (DSE) through relay K1.

e Thermistors connected to terminals TH and CM1 monitor the

motor winding temperature. Speed fluctuations caused by
temperature changes can be compensated with the settings in
parameters PNU P025, C085, b098 and b099.

¢ Speed deviations (actual value from reference value) are

signalled through output 11 (DSE) and relay K1.

¢ Motor rating and number of motor poles must be entered as

stated on the motor's rating plate. The motor constants can be
entered through the autotuning function (PNU H001). The
determined motor constants are written to PNU H030 to H034.

A Warning!

Autotunig during motor operation. Automatic motor
start without speed limitation, for a few seconds in both
directions, when PNU HOO1 contains the value 02 and a
start signal (FWD or REV) is applied.

DIP switch Function

DS Setting

SWENC -1
EBN).
e OFF: Not active
e ON: Active

Open-circuit monitoring, channel A (EAP, EAN), and channel B (EBP, OFF ON

-2 Open-circuit monitoring, channel Z (EZP, EZN)
e OFF: Not active
e ON: Active

OFF =

SWR -1
e OFF: Not switched on
e ON: Switched on

Terminating resistor (150 Q) connected between SAP and SAN. OFF ON

-2 Terminating resistor (150 Q) connected between SBP and SBN. OFF ON

e OFF: Not switched on
e ON: Switched on

—> The following parameters, listed here in alphanumeric
order, contain some of the required settings for the
example given here. It is assumed that the default settings
of the DV6 vector frequency inverter for the connected
motor (as listed in manual AWB8230-1415...) have not
been changed.

Without the PCLR signal at digital input 2, the pulses from master
drive B2 would be saved to the slave drive during the load time
(standstill). With the Enable signal FW, the slave drive would then
accelerate to its maximum speed until the saved pulse difference
to the master drive is eliminated (so that B1 = B2) before
decelerating to the speed of the master drive.
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Positioning

Positioning

Parameter for closed-loop position control (APR)

PNU Name Adjustable in RUN mode Value Function DS

Normal Extended

PO14  Orientation: STOP - v 0 to 4095 Location of end position"2) 0
position pulses

P015 Orientation: - v 0to 120 Hz Frequency (= speed) to reach STOP position3) 5
Speed

PO16 Orientation: = = 00 Clockwise rotation (FWD)2)3) 00
Dlrec_t fon of 01 Anticlockwise rotation (REV)2)3)
rotation

P017 Positioning = v 0to 10000 The digital output configured as POK is active if the 5
tolerance pulses entered tolerance range is maintained.

P018 Delay for POK = v 0t09.9s Delay for the POK signal (attenuation, sensitivity) 0

P023 Control circuit = v 0to 100 Interference gain (G = gain). The amplified differential 0.5
gain signal of the actual/reference value comparison is directly

dependent on current actual value FB4).
1) The drive always requires two revolutions, (i.e. two Z pulses) to 2) To determine the end position, the motor must be moved only in
determine the end position. The direction of rotation from which the STOP the direction of rotation set with PNU P016.
position is approached (Z pulse) is of no consequence here. 3) Excessive orientation speed values (PNU P015) result in a

shutdown with fault message “Overvoltage”.

4) During orientation/positioning, the reference value signal (REF) is
zero. To improve the positioning accuracy, increase the value in
PNU P023. If the motor becomes unstable, reduce the value.

The orientation run to the STOP position always requires 4096 pulses per
revolution (0 to 4095), irrespective of the encoder’s pulse rate. One revolution
takes the drive from its current position to the zero position (Z position = signal
EZP-EZN). The DV6 frequency inverter issues a FWD signal for this purpose.
The number of revolutions is calculated by dividing 4096 by the encoder’s
pulse rate.

1024 3072

2048

Figure 46: Orientation to the end position

0 = reference position for Z pulse
Motor shaft, viewed from load side
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PWM

Figure 47: Positioning block diagram

1w
— 1 pok
0..10V — (L)

(@) STOP position

Figure 48: Positioning block diagram

(D Starts the orientation function. The motor speed is reduced to the
orientation speed set with PNU P015 in the ramp time set with
PNU F002.

(@ Orientation speed

(@ Z pulse The frequency inverter counts the pulses on the A channel
until the STOP position is reached. The required number of pulses
to the STOP position is set with PNU P017.

POK L

Figure 49: Positioning sequence

(@ The drive stops. The DV6 issues the POK signal and triggers the
orientation (ORT) function.

() The delay of the POK signal can be set with PNU P018.
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Example — Positioning control with slave drive:
The speed ratio between the two drives is 3 : 1. The slave drive
stops when the main drive encoder no longer issues pulses.

Parameter setting of the slave drive
(control scheme: => fig. 50):

e Transmission intervention PNU P019: 01 (REF)
e Transmission ratio, numerator PNU P020: 1024
e Transmission ratio, denominator PNU P021: 3 X 1024 = 3072

PNU PO22 |G
+
PNU P020 | REF = 1024 .
gy 3972 + PNU P023 u
PNU P021 h
FB = 1024
PNU P0O19: 00
B

Figure 50: Control scheme, slave drive

Both encoders are supplied with 5 V from the DV6 frequency
inverters and supply 1024 pulses per revolution.

The speed for the orientation phase corresponds with 3 Hz.
The master drive stops 22 pulses after the Z pulse (EZP, EZN).
This Z pulse is provided by a positioning controller.

An error of £ 5 pulses at the STOP position is permissible.

—> Before commissioning and making the parameter settings
described below, it is advisable to check the motor
constants PNU H020 to H024 (motor rating to frequency
inverter assignment) and whether autotuning
(PNU HOO1) is enabled.

01/04 AWB8240-1431GB
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Overview of settings and functions

PNU Function Adjustable value/function Description
Master Slave drive
drive
A044 U/f characteristic 05 [V2] 05 [V2] Vector control (closed-loop) with optional DE6-I0M-ENC
module
PO11 Number of pulses per revolution 1024 1024 Pulses per revolution (= 100 kHz)
P012 Control method 01 [APR] 01 [APR] Electronic drive
P013 Pulse train, reference value through SAP, 00 [MDO] 00 [MDO] Pulse train (dual-channel, 90°), depending on the encoder
SAN, SBP, SBN type and the positioning control (example: standard
controller)
P014 Orientation: STOP position 88 — 4096 X (22/1024) = 88
P015 Orientation: Speed 3 - Hz
PO16 Orientation: Direction of rotation 00 [FW] - Clockwise rotation (FWD)
P017 Orientation: End position 5 v Permissible error at the STOP position
P019 Electronic drive - 01 [REF] = fig. 50
P020 Transmission ratio: numerator - 1024 Pulse value matching (B1, B2).

Synchronization ratio 3:1.

P021 Transmission ratio: denominator = 3072 PO21 = 3 X 1024 = 3072
P022 Positive feedback gain X X Depending on application.
P023 Control circuit gain x x Note: On commissioning, optimize the master drive before
the slave drive.
STAT
@™ »| ORT
FW
SAP
SAN
@ 7] 8P
SBN

- EG5
® sk v |1
EBP
EBN
M1 B1 M2 B2
Figure 51: Block diagram
() Control
(@ Setpoint
(3 Zpulse
Control Master drive Slave drive (M1: M2 =3:1)
PLC DV6 DV6
Positioning Electronic drive (APR) Electronic drive (APR)

DE6-IOM-ENC DE6-IOM-ENC
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|
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M3 !
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@ 3

Figure 52: Time sequence
(1) Setpoint input through SAP, SAN, SBP and SBN
(2 Orientation phase. Speed reduction to the value set with PNU P015.

(3 Positioning. After the Z pulse, 22 A pulses (PNU P014) to the STOP
position with the permissible error of + 5 pulses (PNU P017)

@ Zpulse
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Parameterization with Drives-Soft

The equipment supplied with the DV6 frequency inverter includes
a CD with the following content:

e Manuals in the form of PDF files
(several languages, including German and English)

x
Setup Title |
DV6-340-075 Voltage: 400V Rated: 2.54
AVR I Speed Ramps I Electronic Overoad I Overload Restriction ]

Parameterization with
Drives-Soft

Input Terminals ] Output Te:minals] Output Function I Re-Start Method | Misc. ]
Motor Data I 2nd Set-Lp I 3rd Set-Up I Analog Output ] Energy Saving ]

Communications | Torque Limits | Extemal Brake | Option I:ardl Power Off Decel

* The Drives-Soft parameterization software Get Started | Analog Input | MukiSpeeds ¥/F | Braking | Limits | PID

Torque Boost Method Selection + 00Manual  D1-Automatic

—>  Drives-Soft can be run on any PC with the Windows Maruial Torque Boost Setting n % ]| 7 —
operating system (95, 98, 2000, ME or NT). To connect M Do enen i s ol
the PC to the DV6, you will need the DEX-CBL-2M0-PC ¥olsebansatignz [ 100 J:J_I

W/F Characteristic: Setting

5-Closed Loop Vector

connecting cable with interface converter.

Start Frequency Adjustment in Hz | 05 A | ﬁ
—> If you already have an older version of Drives-Soft Stat Heduced Vollage Selzction | Bbout 36mS ]

on your PC, uninstall it before you install the new version.

Free V/F Settings >> |

Drives-Soft provides a convenient, easy way of parameterizing
DV6 vector frequency inverters and DEX-IOM-ENC encoder
interface modules. To use Drives-Soft:

Figure 54: Uf actuation

In the V/f Characteristic Setting field on the V/f tab, select

» Start the program .
option 5, Closed Loop Vector.

» Select the DV6 type you want to parameterize.

You can make the following settings both online and offline i Moeller DV6-340-075 Setup1 - NotFiled x|
(i.e. with and without a connection to the DV6). Setup Tite |
DVE-340-075 Voltage: 4004 Rated: 2.54
AVR | Speed Ramps ] Electronic Overload ] Overload Restriction ]
x| Input Terminals I Output Terminals | Output Funcllun] Re-Start Melhod] Misc. ]
Set-up Title I Get Started l Analoglnputl MulllSpeedsI VIF I Eiakng] Limits I PID ]
Motor Data ] 2nd Set-Up ] 3id Set-Up ] Analog Uulpul Energy Saving ]
DVE-340-075 Voltage: 400V Rated: 2.54

Communications ] Torque Limits ] Extemnal Brake Option Card I Power DFf Dece!]

AVR ] Speed Ramps ] Electronic Dverload ] Overload Restriction ] Option Contral I 10M-DIG Digital Input I
Input Teminals I Output Terminals I Output Function I Re-Start Method | Misc. I NET-DN DeviceNet | NET-PB Profibus DF |

Motor Data ] 2nd Set-Up ] 3rd Set-Up ] Analog Output ] Energy Saving ] — - -
Communioations] Torque: Lirrits] Extemal Erakel Option Card] Power Dff Decel] LEREEHE Feed:fack | - Crenizton || EGesing | Foston_|
Get Started | Anslog Input | MuliSpeeds | V/F | Braking | Limits | PID | Feed back Dption Selection |04nvaid _]
Base Frequency in Hz m 4 [4 » Encoder Pulses Per Revolution I 1024 A

Maximum Frequency in Hz Iﬁ « [ » Control Mode Selection 1-APR Mode (Position)
Acceleration Fiate in Seconds [To4 4 » Pulse Train Input Mode [0Mode 0 ﬂ
Deceleration Rate in Seconds [o1 4 i Compenstation of Secondary Resistor  [0-lnvald |
Internal Pre-set Speed in Hz | 0 4 i Over Speed Detect Levelin % | IEESE] I

Speed-Error Over Detect level in Hz I 75 ﬂ I » |

Method of Speed Command |1'T eiminal Rail j

Method of Run Command |1 Terminal Rail |

Figure 55: Options tab

On the Option Card tab, you can define the settings for the
encoder interface module:

Enable feedback (PNU P010)

Encoder pulses per revolution (PNU P11)

Control mode (PNU P012): ASR = closed-loop speed control

Pulse train input mode (PNU P013): Pulse train, reference value

through SAP,SAN, SBP and SBN.

e Secondary resistance compensation (PNU P025): Temperature
compensation.

e Overspeed detection level in % (PNU P026): Speed monitor
tripping level.

e Speed error in Hz (PNU P027)

Figure 53: Basic settings

On the Get Started tab, you can set the drives' operating
parameters, such as acceleration and deceleration times
(PNU F002 and F003).
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To make additional settings, click the Orientation, E Gearing or

Position buttons.

£5 Moeller DV6-340-075 Setupl - NotFiled x|

Set-up Title I

D'/E-340-075 Voltage: 400V Rated: 2.54
AVR I Speed Ramps I Electronic Overload I Overload Restriction
Input Terminals I Output Terminals I Output Function l Re-Start Method I Misc.
Get Started | AnalogInput | MuliSpeeds | V/F | Braking | Limits | PID
Motor Data I 2nd Set-Up I 3rd Set-Up ] Analog Output ] Energy Saving
Comrnunicatiunsl Torque Umitsl External Brake Option Card I Power Dff Decel
Dption Control | IOM-DIG Digital Input |
NET-DN DeviceNet | | NET-PB Profibus DP_|
IOM-ENC Feedback | Orientation |

E Geaiing | Pasition

I
J 0rvalid =1

Feed back Option Selection
Encoder Pulses Per Revolution | 1024 4 >
Control Mode Selection |0.ASR Mode (Speed) j
Pulse Train Input Mode OMaode 0 j
Compenstation of Secondary Resistor O-Mode 0

1-Mode 1
Over Speed Detect Level in % 2

Speed-Emor Over Detect level in Hz

Figure 56: Reference input through pulse train inputs SAP, SAN, SBP

and SBN

Description of the settings => page 37:

0-Mode 0 [MDO] Dual-channel, 90° pulse train
1-Mode 1 [MD1] Pulse train plus direction of rotation
2-Mode 2 [MD2] Pulse train or direction of rotation
3-Mode 3 Not used (reserve)
x|
Setup Title |
DV6-340-075 Woltage: 400V Rated: 2.54
AVR I Speed Ramps I Electronic Overload I Overload Restriction ]

Input Terminals ] Output Te:minals] Output Function I Re-Start Method | Misc. ]
Communicatieﬂsl Torque Limilsl ExtelnaISrake] Option Can:ll Power Dff Decel]
Gel Started | Analog Inpul] Multi Speeds ] W/F ] Blakingl Limits I PID ]
Motor Data ] 2nd Set-Lp | 3rd Set-Up | Analog Output ] Energy Saving

STD Motor Constants  Autotune Motor Conslaml Control Gainl «|»

These settings should only be changed after consultation with inverter supplier.

Mator Constant R1 - STD Data [irezs < | 4
Motor Constant R2 - STD Data [63sz 4] | B
Motar Constant L - STD Data | 5188 4 I- L4
Motor Constant 10 - STD Data [ 126 4 I 4
Motor ConstantJ - STD Data [ooos 4] L4

Figure 57: Motor Data

The Motor Data tab shows the H-parameters, which define the
assigned motor constants (depending on the rating of the DV6)
and the motor constants determined with autotuning (PNU HOO1,

only in online mode).

—> Before you make any changes here, check the data sheets

of the motor suppliers.

01/04 AWB8240-1431GB

—> Do not change the values determined with autotuning.

Ffi Moeller DY6-340-075 Setup1 - NotFiled X

Set-up Title |

DVE-340-075 Voltage: 400V Rated: 254
VR I Speed Ramps ] Electronic Overload I Overload Restriction I
Input Terminals I Output Terminals ] Output Function I Re-Start Method | Mise.
Eummuni:alicms' Torque Limits I ExtemaIBrakaI Option L‘,aldl Power Off Decel]
Get Started | AnalogInput | Multi Speeds | W/F | Braking | Limits | PID |

Motor Data I 2nd Set-Up ] 3rd Set-Up I Analog Output ] Energy Saving

STD Motor Constants | Autotune Motor Constants " Control Gain LI_’I
Pl Proportional Gain in % | 100 4 I I Ul I
Pl Integration Gain in % [ 100 4 [ 3

P Proportional Gain | 1 il:_l—Ll

OHz-SLY Limiter in % [0 4 a|

Pl Proportional Gain in % - CAS On [ 100 [ v

Pl Integration Gain in % - CAS On [0 < ¥

P Proportional Gain - CAS On | 1Al 3

Figure 58: Control gain

To view or edit the Pl values of the speed controller (PNU H050,

HO51,

etc.) click the Control Gain button.

—_

Don't forget to save your changes!

-

Note that all changes are stored in non-permanent
memory: when you disconnect the power supply or the
connecting cables, all data is lost.
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Fault signals
Fault signals
The fault signals from the DV6 vector frequency inverter are
described in manual AWB8230-1415... The fault messages listed
here are issued only in connection with the DEX-IOM-ENC. With
PNU P001 and P002 you can program the frequency inverter's
behaviour in the event of a fault.
PNU Name Adjustable in RUN mode Value Function DS
Normal Extended
P00 Fault - v 00 Fault signal issued 00
slot 1 01 No fault signal
P002 Fault - v 00 Fault signal issued 00
slot 2 01 No fault signal
The following faults always cause a fault signal, even if PNU P00 ® E60, E70: Incremental encoder open circuit
or P002 is set to 01: ® E69, E79: Faulty connection between frequency inverter and
DE6-IOM-ENC.
Fault Name Cause Remedy
message
E cal Incremental The connection between incremental encoder and Check the incremental encoder signals and the
E T@l encoder open DEG6-IOM-ENC module is interrupted. connection to the DE6-I0M-ENC module.
clreutt ¢ The incremental encoder is faulty. Replace the incremental encoder.
e The encoder does not match the required
specification (=> section “Encoder”, page 64).
The incremental encoder has no Z channel. Set DIP switch SWENC-2 to OFF
E £112) Speed too high The current speed is above the specified speed by the  Change the values in PNU H005 and H024/H034 so
E TiN2 factor set with PNU P026. that the drive does not overshoot.
E &21) Positioning error The deviation of the actual position from the Increase the value in PNU P023 (Position Loop
E 720 reference position is more than 1000000 pulses. Gain). Reduce the number of pulses per second on
channels SAP, SAN, SBP and SBN.
E &al) Faulty connection Faulty connection between frequency inverter and Check the connection between the DE6-IOM-ENC
E Tab DE6-IOM-ENC. module and the DV6 frequency inverter.

—_
-

Fault signals E70, E71, E72 and E79 are shown when the fault occurs in connection with an add-on module in slot 2.

2) Even if these fault signals can be acknowledged while the motor is coasting to a halt, the fault message may reoccur in the remaining deceleration
time. You should therefore acknowledge the fault only once the motor has come to a complete stop.

Warnings

Warnings are displayed when contradicting parameters values are The warnings from the DV6 vector frequency inverter are described

entered (for example minimum operating frequency PNU A062 > in manual AWB8230-1415... The following warnings may appear

end frequency PNU A004). In addition, the PRG LED flashes until in connection with the DE6-IOM-ENC encoder interface module:

the parameters are corrected.

Display Function

Heaa Orientation speed, PNU P015 > End frequency, PNU A004 (A204, A304)
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Appendix

Technical data

Name

Specification

Closed-loop
speed control

Encoder

1024 pulses per revolution (incremental encoder feedback)
Power supply/pulse voltage: 5 V DC

Max. 100000 pulses per second (100 kHz)

Input resistance Rj = 4.7 kQ

Control method

PI/P control, P and | components separately adjustable

Positioning Positioning reference * Mode 00: Pulse train (dual-channel, 90°)
value e Mode 01: Pulse train plus direction of rotation
® Mode 02: Pulse train or direction of rotation
e Max. 100 kHz
Electronic drive o Transmission ratio, numerator/denominator, adjustable from 1 to
9999
e 1/50 = numerator/denominator = 20
Orientation Stop position 4096 pulses (0 to 4095) divided by the number of pulses per motor

shaft revolution

Orientation run

Speed and direction of rotation adjustable

Protection functions

e Open-circuit monitoring — incremental encoder
e Speed monitoring (PNU P026)

e Positioning error

e Faulty connection between DV6 and DE6-IOM-ENC
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Encoder

For correct operation of the DE6-IOM-ENC add-on module, rotary
encoders that meet the following specifications must be used:

Pulse rate?)

1024 per revolution (recommended)

Maximum pulse rate

100000 per second (100 kHz)

Supply voltage 5V=+5%.
At higher supply voltages, the encoder should contain a voltage regulator to match the input voltage to 5 V —=.
Output signal Optically isolated TTL (transistor—transistor logic) with inverted signals, based on RS 422 standard.

— i e D e B
N O A e W ey T

_ — |
K5 B=— = 1 =
b—A,B,Z .
EzP ! 1
41— oV EZN i
TTL | !_I
| |
|90 |
-~

Pulse train, shown for clockwise direction of rotation looking at the motor shaft. The Z channel is needed only
for the orientation function.

Output amplitude

Ulow = 0.5V, Ugigh = 2.5V

Maximum length of connection cable

<100 m?)

1) Observe manufacturer's maximum speed and frequency data
2) Use the connecting cables recommended by the encoder manufacturer.

—> When selecting an encoder, consider the mechanical and
environmental conditions (ambient temperature,
vibrations, degree of protection, etc.)

Example for encoder for 5 V DC power supply:

e ERN 420 rotary transducer

Manufactured by Dr. Johannes Heidenhain GmbH, Trannrent,

Germany;
e 0G 90 DN...TTL digital tachometer

Manufactured by Hibner Elektromaschinen AG, Berlin,

Germany;
¢ |TD 40A4 rotary transducer

Manufactured by Thalheim Tachometerbau & Co. KG,

Eschwege, Germany.
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Logic of digital outputs 11 to 15

The digital outputs of the DV6 vector frequency inverter

are transistor outputs. With them, the DV6 can be connected to
sink-type logic (USA, Japan) or source-type logic (EU).

The reference potential for all digital outputs is CM2.

+24V

Common emitter
Sink-type logic

Figure 59: Digital output as sink-type or source-type logic

Logic of digital outputs
11to 15

ov

Common collector
Source-type logic
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List for user-defined parameter settings

The table below contains the specific parameters for operating the
add-on DE6-IOM-ENC encoder interface module. For a detailed
description of these parameters, see the indicated pages in this
manual (AWB8240-1431). In the free Setpoint columns, you can
list the changes you have made from the default settings.

01/04 AWB8240-1431GB

PNU Function Value range DS Page Setpoint
A044 UIf characteristic e 00: Constant torque curve 00 29

e 01: Reduced torque curve

e 02: Ulf user-definable

e 03: Sensorless vector control active

e 04: 0 Hz sensorless vector control active

e 05: Vector control with optional DE6-I0M-ENC

module

€001 Function of digital input 1 Function of digital input 1 18 68"
to 01: REV, anticlockwise rotation
€008 Function of digital input 8 02: FF1, first fixed frequency input

03: FF2, second fixed frequency input
04: FF3, third fixed frequency input

05: FF4, fourth fixed frequency input

06: JOG, jog mode

07: DB, DC braking

08: SET, second parameter set

09: 2CH, second time ramp

11: FRS, controller inhibit

12: EXT, external fault

13: USP, unattended start protection

14: CS, heavy mains starting

15: SFT, parameter protection

16: AT, Analog input selection

17: SET3, third parameter set

18: RST, reset

20: STA, three-wire control start signal
21: STP, three-wire control stop signal
22: STA, three-wire control direction

23: PID, activate PID control

24: PIDC, reset | component of PID control
26: CAS: PI controller changeover

27: UP, acceleration (remote access)
28:DWN, deceleration (remote access)
29: UDC, Reset frequency (remote access)
31: OPE, reference value through keypad
32 to 38: Bitwise fixed frequencies

39: OLR, change over current limit

40: Torque limitation active

41: TRQ1, torque limitation 1 active

42: TRQ2, torque limitation 2 active

43: PPI, Pl to P control mode changeover
44: BOK, brake enable confirmation

45: ORT, orientation

46: LAC, ramp function Off

47: PCLR, clear positioning error

48: STAT, reference input through optional module
NO: No function

1) Pages from AWB8230-1415
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settings

PNU Function Value range DS Page Setpoint

€021 Signal to digital output 11
to
€025 Signal to digital output 15

e 00: RUN signal 01 1041)
¢ 01: FA1, frequency reached
e 02: FA2, frequency exceeded
e (03: OL, overload

e (04: 0D, PID error exceeded
e 05: AL, fault

e 06: FA3, frequency reached (1)
e 07: OTQ, torque reached (exceeded)
¢ 08: IP, mains failure, immediate stop
e 09: UV, undervoltage

e 10: TRQ, torque limitation
¢ 11: ONT, Mains On time exceeded

e 12: RNT, Running time exceeded

¢ 13: THM, motor thermal overload

¢ 19: BRK, enable signal for external brake
e 20:BER, brake fault

e 21:ZS, zero frequency

e 22: DSE, speed error exceeded

e 23: POK, positioning

e 24: FA4, frequency exceeded (2)

e 25: FA5, frequency reached (2)

e 26: 0L2, overload alarm 2

C026 Signal to relay terminals K11-K12  Values => PUN C021 05 1181

C027 Output, FM output ¢ 00: Output frequency, PWM signal 00 591)
e 01: Output current
e 02: Torque, SLV control only
¢ 03: Output frequency, FM signal
e 04: Output voltage
e 05: Inverter input power
e 06: Thermal load ratio
e (07: Ramp frequency

€028 Output, AM output e 00: Output frequency, PWM signal 00 581
e 01: Output current

e 02: Torque, SLV control only

e 04: Output voltage

e 05: Inverter input power

e 06: Thermal load ratio

L]

07: Ramp frequency

029 Output, AMI output Values => PNU €028 00 591

C031 Digital output 11 e 00: Make contact 00 1011
to e 01: Break contact
C035 Digital output 15

HO01 Parameters H001 to H034 (motor data, SLV, autotuning) must be defined before the DE6-IOM-ENC add-on module is taken into operation
to (=> DV6 manual AWB8230-1415..., section “SLV and Autotuning”).
H034

HO050 P component of PI control 0 to 1000 % 100.0 48

HO51 | component of PI control 0 to 1000 % 100.0 48

HO052 P component of P control 0.00 to 10.00 % 1.00 31

H060 0 Hz sensorless vector 01to 100 % 100 1751
magnetization current

HO70 P component of Pl control with 0to 1000 % 100.0 36
changeover

HO71 | component of Pl control with 0to 1000 % 100.0 36
changeover

1) Pages from AWB8230-1415
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Appendix
PNU Function Value range DS Page Setpoint
HO72 P component of P control with 0.00 to 10.00 % 1.00 31
changeover
P001 Fault signal from the add-on e 00: Trip (motor stop) 00 61
module in slot 1 e 01: No trip
P002 Fault signal from the add-on e 00: Trip (motor stop) 00 61
module in slot 2 e 01: No trip
P0O10 DE6-IOM-ENC add-on module e 00: Inhibited 00 8
¢ 01: Enable
PO11 Number of pulses per revolution 128 to 65000 pulses/revolution 1024 43
(encoder) (max. 100 kHz)
P012 Control method e 00: Closed-loop speed control (ASR) 00 49
¢ 01: Closed-loop position control (APR)
P013 Pulse reference value through Mode: 00 37
SAP, SAN, SBP and SBN e 00: Pulse train (dual-channel, 90°)
e 01: Pulse train plus direction of rotation
¢ 02: Pulse train or direction of rotation
P014 Orientation: STOP position 0to 4095 pulses 0 22
PO15 Orientation: Speed 0to 120 Hz 5 22
PO16 Orientation: Direction of rotation ® 00: Clockwise rotation ( FWD) 00 51
* 01: Anticlockwise rotation (REV)
P017 Orientation: End position 0 to 10000 pulses 5 51
P018 Orientation: Wait time, 0t09.995¢ 0 51
POK signal
P019 Electronic drive Ratio: 00 39
e 00: In feedback (FB)
e 01: In the reference value (REF)
P020 Transmission ratio: numerator 1109999 1 39
P021 Transmission ratio: denominator 1109999 1 39
P022 Positive feedback gain 0t0 655.3 0.00 39
P023 Control circuit gain 0to 100 0.50 22
P025 Temperature compensation, e 00: Not active 00 30
thermistor e 01: Active
P026 Speed monitoring, tripping 0to 150 % 135 49
threshold
P027 Speed error, tripping threshold 0to 120 Hz 7.50 50
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Input
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Orientation (ORT) ....... ..ot 21
ORT —Orientation .............coiiiiin.... 21

Parameter overview ........... ... ... ... 57
Parameterization ......... ... ... .. 59
PCLR — Clear positioning error ................... 24
Plcontroller ... ...t 31
POK —Positioning ..., 27
Positioning . ... 22,51
Positioning (POK) . ... 27
Positioning error, clearing (PCLR) ................. 24
Pulse train inputs . ... 37
Ratiocontrol ....... ... 37
Regulation

Speed .. 32
Servocontrol ... ... 37,39
Setpoint input through SAP, SAN, SBP and SBN ... ... 37
Setpoint input through STAT .................... 24
SetUD « 7
Sink-typelogic .......... ... 65
Slavedrive . ... . 37, 39, 45
Source-type logic ........... . 65
Speed

Error exceeded (DSE) .. ...t 26

Regulation ....... ..o 32
STAT — Setpoint definition through module ......... 24
STOP position, signal sequence .................. 25
SWENC 12
SR L 12
Symbols ......... . 3
SYStem OVEIVIEW ... ... .ot 5
Technicaldata ......... ... ..o, 63
Temperature monitoring . ............ooovvvo... 30
Terminal assignment, TM1 and TM2 .............. 11
TM1, terminal assignment ...................... 11
TM2, terminal assignment ...................... 11
Transistor output . ... 65
Transmission intervention ...................... 40
Transmissionratio .......... ..., 40
Typecode ...t 6
Use,intended . ... 7
Wamning . ... 61
ZS — Frequency switching threshold ............... 27
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