Motion Control Products

Configuring Step and Direction operation on ABB

Motion drives

Application Notes 260
Version E (English)

Step UL

ABB Motion Control Products
https://new.abb.com/drives/low-voltage-ac/servo-products

A\ IR D
rFAmpmw


https://new.abb.com/drives/low-voltage-ac/servo-products

Application note Configuring Step and Direction operation on Motion drives AN260

Introduction

Step and direction configuration is a simple control format which allows motion to be controlled from two inputs on the
drive, one used to represent a requirement for a step change in the axis position and one used to represent the
direction of travel. In essence the step and direction outputs from the motion controller / PLC are connected to one of
the available encoder input channels on the drive and the drive is configured to follow this encoder, but the drive
decodes the encoder count in a “step and direction mode” rather than the usual A/B quadrature decoding method.

Both MicroFlex e190 and MotiFlex €180 support the following encoder channels that can be used for step and direction
input:

e Encoder channel 1 (24Vdc single ended encoder formed from fast digital inputs 1 and 2)
e Encoder channel 2 (RS422/5V differential encoder input)

Because this form of control is usually associated with low-cost systems it is unusual for the drive’s simulated encoder
output to be used by the motion controller to close the position loop, instead the motion controller usually treats the
axis as an “open loop” stepper axis (relying on the drive itself to ensure the motor position matches the demand set by
the incoming step/direction signals). This is not always the case though, sometimes the controller may want to perform
“closed loop control”, in which case the drive’s simulated encoder output will be used to feedback actual position (when
using MicroFlex €190 this would mean that a digital encoder or resolver must be used on the motor to allow use of
encoder channel 2 via the Universal Encoder Input for the step and direction inputs).

Configuration of step and direction mode just requires a few simple parameters to be configured via Mint Workbench.
As a result, there is no need to run a Mint program.

NOTE: Neither drive supports 5V single ended step and direction inputs. Should your motion controller / PLC provide 5V
TTL single ended step and direction signals it will be necessary to either include an intermediate signal conversion unit
from a third party or you will need to use encoder channel 2 and bias the A- and B- encoder input lines to 2.5Vdc using a
resistor network and the drive’s 5V encoder supply output — please contact your local ABB support office for further
information if required.

Pre-requisites
You will need to have the following to work through this application note:

e Mint Workbench build 5868 or later (see new.abb.com/motion for latest downloads and support information)

e An MicroFlex €190 or MotiFlex €180 drive with firmware build 5868.7.0 or later firmware, tuned and configured
for position control as per the ANO0O250 Drive Tuning application note.

e Appropriate hardware connected to the drive to provide suitable step and direction signals. If using encoder
channel 2 (5V DC) for example, then an ABB NextMove €100 or NextMove ESB-2 with differential stepper
outputs or an ABB PLC with an FM562 PTO module would be suitable. If using encoder channel 1 (24V DC) then
connection of two switches to digital inputs 1 and 2 will be sufficient for testing the basic operation

It is assumed the reader has a basic working knowledge of Mint Workbench and that the drive has already been tuned
for the application. Throughout this document we will assume the use of a MicroFlex €190, but the process is identical
for a MotiFlex €180 drive.
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Installation requirements

Because this type of system is usually operated “open loop” the positional accuracy achieved is very dependent on the
number of steps detected by the drive being accurate. As a result, it is critical that all recommended installation
practices relating to EMC performance are followed exactly...

e Drives should be mounted onto non-painted metal backplates

e Anearth connection from the main panel earth star point should be made on the drive

e Motor power cable shields must be p-clipped to earth close to the drive

e Control signals must be routed away from power cables

e Differential step and direction signals must be wired using twisted pair cable with an overall shield

e Single ended step and direction signals must be wired as a twisted pair with the return signal and with an
overall shield

e Functional earth connections on the device providing the signals must be installed

e Typically, the OVdc of the control power supply should be linked to earth

Please refer to the relevant drive’s installation manual for full details.

Wire connection
Connection for single ended 24V DC using Channel 1

When using encoder channel 1 (the 24Vdc encoder channel formed by digital inputs 1 and 2) the controller providing the
step and direction signals may use current sourcing / open emitter outputs (providing 24Vdc to DIN1+ and DIN2+, with
DIN1- and DIN2- connected to OVdc) or it may use current sinking / open collector outputs (pulling DIN1- and DIN2- down
to OVdc with DIN1+ and DIN2+ connected to 24Vdc).

In both cases it is still vital to ensure twisted pairs are used for these signals (twist the signal for DIN1+ with the signal
for DIN1- and twist the signal for DIN2+ with the signal for DIN2-).

In the case of a PLC/controller using open collector outputs it is also necessary to install pull-up resistors in the circuit

as shown in the diagram below to achieve a bandwidth of 250 kHz:
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It is also important to ensure these resistors have the correct (minimum) power rating as shown below...

Resistor Rp Bandwidth
None Low

470 ohms (1.5 Watts) or 250 kHz

1k ohms (1 Watt)

Connection for Differential 5V DC using Channel 2

AN260

When using encoder channel 2 (the 5Vdc encoder channel formed by external encoder input X7) the controller providing

the step and direction are wired into the 9 pin D sub connector as shown below.

It is still vital to ensure twisted pairs are used for these signals.
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Setting servo drive parameters can be done by following the process below. Firstly, we should set the communication

settings

1. Make sure the PC IP settings are set to the same subnet as the servo drive, and then open the Mint SiderBar.

Mint Sidebar

@ Mint HTTP Server Status
Running
[——

= D X

——
STATUS PRODUCT

A ONLINE

m

INTERFACE NONE

2. Based on the result of the scanning via Sidebar, select the drive to configure and click the icon

Mint Workbench session.

to launch a

3. Once open from within the Mint workbench session you can configure the communication settings by clicking

on “configuration” to set the name of the drive.

‘WorkBench v5.5 - [New Praject] - Configuration

File Edt View Took Program Help
% | NoEmors @ U+
» ~ B | Running |Cl| Debug: [ [0 TF & (5 | @ @ »E

Configuration

|dentification

Configuration

NG
Drive §emp Note
> Allowed characters a..z, 0.9, ., -
Operating Mode

Maximal total length 240 characters.
Maximal label length 63 characters.
No - at start or end of a label

This page allows you to choose a convenient name for the MicroFlex e190, so it can be easily identified.

The name must fulfil the PROFINET station name requirements:

Single word or split via . into labels (Example: machine0.mechanic1.axis2)

Asis O @

EtherCAT Slave ~ | £¥

Name |e190

Serial (Object 16#1018:04) 172710073

Parameters
Dightal /O
EnorLog

EtheiCAT

192 1ean 1 etan .
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APPLY
100 Biid 5004 £ 20220820 070632 (CNITITZ2) Cantire: Tl
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EXPORT __ CLOSE

Figure 4
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4. Open the network interface in the configuration bar and set the IP address of the server driver, in case of
confliction with the local PC. After finishing the settings, click the button of “apply”, downloading the

parameters.

WorkBench v5.5 - [New Project] - Configuration

Fle Edt View Tools Program Help
%[ NoEmors @ (D) %

b ~ B | Running

|| Debug: [ | °

Axis 0

Network

This page allows you to configure the controller's network interface.
Note

Applying new network settings can stop the communication between the wizard and the drive. The wizard
must be restarted if it is no longer responsive.

Host port (E3)

DHCP Enabled [

[192.168.0.1 \ ‘

Address
[t
| |
Mask {255.255.255 0 | (5]
Gateway 192.168.0.241

Real-time Ethernet port (E1 + E2)

Note
I The configuration is only used as a fallback if the Eof initialisation does not contain enough information.

Address 192.168.100.1
Mask |255.255.255.0
Gateway 192.168.100.254 \ /

« > ¥

y H X

PREVIOUS NEXT APPLY EXPORT
192.168.0.1 - e190 - MicroFlex e190 Buid 5904.6.20220829.070632 (CNLILI72)

CLOSE

-

| EthercaT slave ~ | £¥

Capture: Idle

Figure 5

Next, we can start the drive parameter configuration
1. Select “Drive Setup”, and then configure the motor parameters. After finishing the settings, please click the

button of “finish”.

WorkBench v5.5 - [New Project] - Drive Setup - [Drive Setup Wizard - Step 1 of 5 - Motor Type] - [m] X
Drive Setup Wizard
Motor Type
Select Motor Type
Please select the type of your moter from the list
7
’
AC brushiess (inear)
& Induction (rotary)
@ Induction (linear)
ook e [ o
192.168.0.1 - e190 - MicroFlex e190 Build 5904.6.20220829.070632 (CNLILI72) Capture: Idke NUM
Figure 6
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2. Select the “Operating Mode”, then following the steps shown below, to configure the options.
a. Control Mode Should be position
b. If you want to use an enable Input select; Drive Enable Input mode = Crash stop, disable, no error,
select Hardware Enable, select which drive enable input you want to use
C. Touse PTO mode, you must select Control Ref Source = Direct

&) WorkBench v5.5 - [New Project] - Operating Mode - [Operating Mode Wizard - Step 1 of 6 - Operating Mode] - O X

Operating Mode Wizard
Operating Mode

Wizard

i}

Select Operating Mode and Source

Selectthe default mode of operation for the axis. Also selectthe source ofthe commands for some or all of the operating modes.

% 4 E] Operating Mode =|Reference Source
0 Q Veloatv ® Drect (Host/Mint)
Control Mode O oftie e Control Ref. Source O RT Etheret (CA402)
y ® Position O Analoa Input (direct)
i Drive Enable Input Mode @ Crash stop. disable, no error Control Ref. Channel Analog Input 0 a
O Crash stop, disable. error
Drive Enable Mod Q Software enable
537 rive Enabe Mog® O Cancel + Auto enable
v ® Hardware enable e
O Auto enable
O Cancel + Hardware enable
isz' Drive Enable Input Ch... |1 ‘
Jiis
Gy
Operating Mode
The operating modes the drive supports are shown above. Please choose one. o
Finish Exit Help
192.168.0.1 - 190 - MicroFlex e190 Buid 5904.6.20220829.070632 (CNLILI72) Capture: Idie NUM

Figure 7
3. At the last step of the operating mode, we can see the page “Select PTO”, here PTO mode can be configured
easily. Several settings are made automatically but some must be set by the user. These settings can be
understood below:

Parameter setting Meaning
Step & Direction Defines which channel will be used in the application
Encoder Mode Default is 4 (step and direction) is okay for most applications but can be

changed as needed.
Encoder (pre) Scale The ENCODERPRESCALE keyword is used to divide the number of encoder

counts from the encoder input. This effectively modifies the number of

encoder counts received by the drive.

Encoder Numerator / Used to set the ratio at which the drive will follow the output pulses from the
Denominator master encoder
Motor Direction This modifies the sign of the relationship between the physical forward

direction of the motor and that which the drive considers to be forwards

Table 1
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WorkBench v5.5 - [New Project] - Operating Mode - [Operating Mode Wizard - Step 5 of 6 - Analog Parameters] - O X
Operating Mode Wizard
Analog Parameters
Wizard Steps .
Select PTO (Pulse Train OQutput)
Use the settings below to configure PTO mode, afier saving parameters a power cycle is needed. (All items in this page are written immediately when edited )
]
e Step & Direction 24 Vde(X3)
| | Autostart Mode FOLLOW
Master Channel 1
Master Source Encoder position
Encoder Type ROTARY_ENCODER
Encoder Mode 4
Encoder Scale 1.00 | w a
° Follow Numerator 1.00 (S
Follow Denominator 1.00 \
Motor direction Forward \
Follow
[ <Back || Mew> Eit | | Hep |
192.168.0.1 - 190 - MicroFlex e190 Buid 5904.6.20220829.070632 (CNLILI72) Capture: Idle NUM

Figure 8

4. After finishing the settings, click the button of “finish”.
5. If any other application settings are required not covered above, these can be done by the parameter interface.
To do this click the parameter setting button on the left of the interface to enter the servo parameters
configuration interface and click “P#” button to show the parameter numbers for convenience. When the
settings are completed, click the button to save.

WorkBench v5.5 - [New Project] - Parameters - [m] X
Fle Edit View Took Program Parameters Help
|7 MNoEmors @ 0+ Axis 0 il @ Direct BSM60R-140MG  Position
= alvag|8 Y
Stopped  |Ol| Debug: [ |00 O+ 5| @ @ »E ’
~ | Perameter Adive Fight-click here ta open atable orrightclick.on a calumn heading for mare opfine A
P03 GustomerlD RO 1
P05 FirmwareReleass RO 304
P06 GlobalErorOutput 0
P0g:LieTime RO 5981315 5805
: P 016 Platiom R0 48
Coniguraton P 018 SystemSeconds [C] 166634650 5
P 013 Temperaiure  Temparature Channel 0) R0 5351 Deg C
P 0.20: TemperatureLimitFetal (TemperatureChanne| 0) R0 8000 Deg C
P0,29: PraductSerialNumber RO W172710073
P 0,35 FirmwareVersion RO MicioFlex &1
P 0.45 - ScfeTorqueOf ( STO input siate combinad) RO 3
Digaliputs P 045 SafeTorqua0f (STO! input stete) Ro 1
Bliionps P 0,45 - ScfeTorqueOf ( STOZ input stats ) Ro 1
P 0.6 ScfeTorqueOff (ST0 aclive )
P 0.6 SefeTorque0f ( STO active laichad )
P 047 ProduciCalclagNumber
A Tuning P0,49 STOInputMis matchTime
1 P12 AxisPosEncoder (Axis 0)
=) P13: AdsVelEncader (Ads 0)
S P 1.4: Config (Ads 0) I Servo
P15 ControlMode (Axis D) @ Fositon
2 P1,6: ControlRate [ Axis 0, Profiler) 0 1000H:
P 1.6 ControlRate [ Axis 0. Position loop ) 4000z
Edit& Debug P16 ControlRate {Axis 0. Yelaity loop ) 000 Hz
P16 ControlRate [ Axis 0. Cunrentloop) 6000H:
=] P 1.7 ControlRefSource ( Axs 0) Direct (Host.
MasterSlaveMation P112: Systemstate 0003
PosiianCampensatian P113: ControlRefChannel {Axis 0) 0
P1.14: Controlhode Startup {Axis 0) I Fositon
: P 1,15 ControlRefSourceStartup ( Axis 0) W Direct (Hos.
e P 116 AuloStarivode ( Axis 0) Follow
P 1,19 AxisStatusWard ( Awis 1) R0 1104
P1.21: PosVelRatio (Axis 0) @ 1000000
P 122 AxisControhord ( Axis ) RO 20487
Digital /0 P1,23: OyclicSyncModsParamster  Axis 0) 0
P1.24: PosVelEncodeiDevistionFaal (Axis 0) 1000
P 1,25 PasVelEncaderDevialionClearPeriod ( Axs 0) 1000 ms
CaptureChannel P 1 2R PavelFnendeMieviatinn  Asis 01 Ro 0 he
I CurrentChannel < >
Contro RateChannel CustomenID (Read Only, Volatie ) Read Only
Customericentiier
Perameter Family 0. Index 3 @] DetaultValue
Default 0, Min: 0. Mex 0 T
v
192.168.0.1 - e190 - MicroFlex_ e190 Buid 5904.6.20220829.070632 (CNLILIZ2) Capture: Ide NUM
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6. Considering that the PTO control mode is an open loop, the driver’s status is unknown to the PLC/controller
without additional wiring.

7. As aresult, if you want to link the PLC to the drive, some digital output channels could be configured to achieve
this. In the below example.

) work@ench v5.5 - [e19-2 W183010125:wx] - 23 — X
#o @ B BSME(R-140MG 1%
s ik 4 HE BELITH— 1 F PR RS R
= ystem P 12.4: DriveEnableReadyOutput { Axs 0 4
T CustomenD YOupit{Ads0) ‘ e
— Firmwars3eleese
E / [] GlabaErorOutaut
I mperalureLimit=atal
ductSarialNumber \
4% FirmwareVesion
7 [¥] SafeTorquedit
ProductCatalogNumber
STOInputvismatchT me
2 &[] Coniuran
4 @ [¢] Enaaling
# [ Driva
2 ) Commtaion
= # [] votor
i [ Load
5 % [ QurrzniControl
T & [ VelacityControl
i 4] Pos tioaContral
i (4] TorgqueCentral o
V] Digiallputs
= (M DigialOutouts
@T puthctivel eve
[EDhetdicheosi | )
e [ TargetvelReachedCutput
M @ M Anaoglnuts
@ [v] Ana ogOutputs
= i [ Latch
@ [¥] OutputFunctions
@ [ Limis
i [ Encoder
= i [4] Stepper
[ ScasFacors < 5
+Pmﬂgv DriveEnableReadyOutput
veEnabloReadyOupu
E M ProflerContol el ouiput ss ¢ DiveEnableReady o tput =
® SDVEB“”E' Sevametzr Famiy 12 Index 4 ki
# [ voves Default -1, Min -1, Wax 6
i [ vastersleveMotion v Bl
Figure 10
Table of useful parameters :
NO. Parameter Description Outputs that can be
selected
- - . - "
PO.6 GlobalErrOutput Here we can define which Digital outputisusedasa | 0-6

global error output. This will allow the drive to show
that it is in a state of error.

P12.4 DriveEnableReadyOutput Digital output used as signal of servo enable ready. 0-6*
The channel output is alternatively.

P12.5 TargetPosReachedOutput Digital output used as a TargetPosition Reached 0-6*
output. The channel output is alternatively.
P12.6 HomeCompleteOutput Digital output used as a Home completed signal 0-6*

output. The channel output is alternatively.

P12.7 TargetVelReachedOutput Digital output used as a Target Velocity Reach signal | 0-6*
output. The channel output is alternatively.

Table 2

*For €180 or €190 with OPT-SIO-01 fitted outputs 0-6 can be used. For standard €190 only 0-2.
Note: For more details on this the user can refer to the Mint Workbench help file.

8. open the Mint Workbench, and then select the relevant parameters settings. After the main parameters are all
set, the application can be tested.
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Understanding the follow modes
Firmware versions 5900 and above has two new options into the parameter of P26.12, “Follow Mode” which are useful
for step and direction type applications. These are:
5 - “position with smooth filter”
6 - “position with average filter”
Note: The default setting for Step and Direction mode is “1 - no Ramp”.

Both are useful for command position filtering. Use of these position command filters should be considered in following
situations:

e The motion position command without the processing of acceleration and deceleration.

e The frequency of pulse command is low.

e The electronic Gear ratio is high.
To make these setting you can see the parameter selection below:

WorkBench v5.5 - [€190-2 W172710060.wbx] - 23§ = o X
Xt wiE 5F IR 85 24 2B
¥lo EHEE OO0+ #o O B BSMGOR-140MG {18 [
FEICE IR )
b~ 8| EES OEL G B R0 ¢
DES E BT~ FAES— I FHELRES R
EollowDenom {Axis 0. BB 10000
[ Faltowiode (4 ) Posiion ocked ol
MasterChanne (Ads 0)
MasterDistance (Ads 1) Nelociy locked
BE MasterSource (Axs 0) Clutch
OfseiMade (Ads 0) Continuous cluch
OfeetSpeedLimi (Ads 0) Triggered continuaus chich
/ OficeiDistanc (Axs 0) Posiion wih smaoh fter
HHEaE FollowRetio (Ads 0)
FollowSmoothTimeCanstant ( Avis 0) 0 ms
a8 FollowPosFiterDepth (Axis 0) [LR]

©
1R{EE
AnalogOutputs

Letch
OutpufFunctians.

< >
FollowMode s
Typs ofolloving required
StepperChannel Perameter Family 26, Index 12 (R
TerperatureCharnal Dsfauit Positon ocked B
= D Filterstage v =
192.168.0.2 - €190-2 - MicroFlex 2190 Buid 5904.6.20220829.070632 (CNLILIZ2) iR B NUM

Figure 10

WorkBench v5.5 - [New Project] - Parameters _ o %

Fle Edt View Took Program Parameters Help
%|z NoEmors @ (0 Axis O Y Direct BSMGOR-140MG Posttion
Fpik~Clo v w38

b ~ m| Stopped |Ol| Debug: [ |00

Enabling A | Parameter Aclive Right-click here to open atable or fight-click on a column heading for more options
& [v] Drive P26.24: FollowPosFillerDegpth { Axis 0) il
Toolbox [ Commutation
[ Motar
[ Load

[ [¥] CurrentContral

# [¥] VelocityCantral

# [ PosiiionCantral

TorgueCantrol

# [¥] Digitalinputs

f# [¥] Digitel Outputs

&[] Analoginputs

# [ AnalogOutputs

[ [7] Lateh

1 [7] OutputFunctions

[ Limits

Encodsr

i [¥] Stepper

[ ScaleFactors

[ [ Profiler

[ PrafilerCantral

# [4] MoveBufier

@ [ Moves
FollowDenom
Follawhode
MasterChannel
MasterDistance
MasterSource
Ofeethtode
OffsetSpeedLimit
OffsetDistance
FollowRetio

FollowSmonthTimeGonstant

i [ PosiionCompensation
# [ Haming

w [ idle < 2
8 ErrorHandling FollowPosFilterDepth Fieatl Only
5[] DateCapture Setthe fiter depth while using position follow with average fier
# ntinel Parameter Family 26, Index 24 [F] Defeult Value
=1[0] Avis/Channel/Bank. Default 1. Min: 1. Max 500 Custam Value
2] ADCChannel ¥
192.168.0.1 - €190 - MicroFlex €190 Buid 5904.6.20220829.070632 (CNLILIZ2) Capture: Idie NUM

Figure 11
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Position with smooth filter

This mode applies a time-based position command filter on pulse frequency to rise from 0 to 63.2% while position
follow with smooth filter. To select this mode parameter P26.12 must be set to 5 - “position with smooth filter

The time in milliseconds can be set in Parameter P26.23. A diagram detailing this can be seen below.. For more details
can refer to the helpfiles.

For example if FollowSmoothTimeConstant(0) = 600 ms then this will set the response time that the slave axis ramp to
62.3% of master velocity to 600 ms.

A vel

100%

63.2%

Time

Respond time

Master velocity —— Slave velocity

Figurel2

Position with with average filter

This mode applies a sample-based position command filter based on number of samples used by an average filter. To
select this mode parameter P26.12 must be set to 6 - “position with average filter”.

For example, if parameter #P1.6 ControlRate(profiler) is 1kHZ then the ramping time is 40/1000=0.04 seconds.

The number of samples can be set in Parameter P26.24. A diagram detailing this can be seen below. For more details
can refer to the helpfiles.

A ve|
Time
»
Master velocity s 5|ave velocity
Figurel3
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Table of useful parameters

NO. Parameter setting Description

P1.16 AutoStartMode Determines the mode of axis control after a power cycle. For PTO mode this is
set as “4 —FollowMode”.

P26.12 Follow Mode Determines the methods of axis moving with PTI signals given.
See earlier section “Understanding the follow modes”

P2.4 DriveEnablelnputMode Action in the event of the drive being disabled using the hardware enable.
“Crash stop, disable, no error” is recommended.

P2.5 DriveEnableMode Determines how the drive is enabled. “Hardware enable” should be selected
here.

P2.7 DriveEnablelnput Digital input which is used as the Hardware drive enable input.

P19.8* EncoderMode Defines how the encoder channels will be used but “2 - step/direction” should
be selected in here.

P19.13 EncoderType Category of encoder device. “Rotary encoder” should be selected in here.

P19.25 EncoderOutChannel Connects the emulated encoder output to a given encoder channel. The option
depends on the wire diagram.

P21.4 ScaleFactor Relationship between user position units and PTI encoder counts. Set according
to the application requirements. *

P26.14 MasterChannel Channel of a PTI source used for following. Master source is “encoder”, and the
channel should be set according to application requirements.

P26.22 FollowRatio Following gear ratio used when automatically starting up in follow mode. Set
according to the application requirements.

Table 3

*User can select which channel based on the used PTl interface (Channel 1 = 24v and Channel 2 = 5v)

Debugging

You need the following to complete the debugging of your application:

e Installing Mint Workbench build 5866 or later to configure the debug servo drive

e For example, Installing Automation Builder programing software to configure, program, and debug AC500
series PLC.

e A MicroFlex e190 or MotiFlex €180 drive with built-in firmware of 5868.7.0 or higher, according to ANO0250, the
manual driver tuning application describes tuning and configuring position control, and this manual uses the
example of a BSM60R-140MG motor for the €190 series of drives.

e Correct hardware installation, wiring.

e The premise of debugging is that we assume that users already have a general grasp and understanding of our
software Mint WorkBench and AutomationBuilder.

Verification

It is necessary to verify whether the parameter settings are correct, as a result, we can monitor the values of the
application. If the number of the encoder increments is equal to the pulses sent by controller, the parameter settings
generally are correct or else we should make sure parameter settings meet the requirement.
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Application note Configuring Step and Direction operation on Motion drives AN260

For example, below, in the interface of the Scope, we can select the “monitor” section. Then, add the “Encoder” and the
channel relatively to the window. When the “trigger” icon is activated, the value can be read in real-time.
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Figure 14
Contact us
For more information, please contact your
local ABB representative or one of the following:
new.abb.com/drives/low-voltage-ac/servo-products © Copyright 2022 ABB. All rights reserved.
new.abb.com/drives Specifications subject to change without
new.abb.com/drivespartners notice.
new.abb.com/PLC
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	Resistor Rp
	Bandwidth
	None
	Low
	470 ohms (1.5 Watts) or
	470 ohms (1.5 Watts) or 1k ohms (1 Watt)
	250 kHz
	Parameter setting
	Meaning
	Step & Direction
	Defines which channel will be used in the application
	Encoder Mode
	Default is 4 (step and direction) is okay for most applications but can be changed as needed.
	Encoder (pre) Scale
	The ENCODERPRESCALE keyword is used to divide the number of encoder counts from the encoder input. This effectively modifies the number of encoder counts received by the drive.
	Encoder Numerator / Denominator
	Used to set the ratio at which the drive will follow the output pulses from the master encoder
	Motor Direction
	This modifies the sign of the relationship between the physical forward direction of the motor and that which the drive considers to be forwards

