emks

XPS-D

Universal High-Performance Motion
Controller/Driver

COMPATIBLE

Q> Newport’ Configuration
Manual




XPS-D Controller Configuration Manual

©2019by Newport Corporation, Irvine, CA. All rights mwed.
Original instructions.

No part of this document may be reproduced or abpi¢hout the prior written
approval of Newport Corporation. This documentrisvided for information only, and
product specifications are subject to change withotice. Any change will be
reflected in future publishings.

Q> Newport®
EDHO0406ENn1020 — 12/19 i



XPS-D Controller Configuration Manual

Table of Contents

1.0 T} oo 18 Tox i o] o SRR 1
1.1  Scope of the Manual .........c..euviiiiiiiiiiceceeeeeece e e e e e e 1
I o =T (=T U1 (PSSR 1
1.3 Special case of HXP-ELEC-D controller...... .o 2
1.4 Configuration OVEIVIEW ........ooiiiiiiiiiiiiiiete ettt a e e e eeeeeeeaaaeeeas 2
1.4.1 Default Configuration ...........ccccciiiiiicrrre e 2.
1.4.2 QuICk CoNfiQUIALION. ......eeeiiiiiiiiie e 2.
1.4.3 Manual Configuration ... ieeeee e 2.
2.0 Default Configuration .............ooouuiiiiiiicmmie e 3
P2 R (o Tot=To |1 = PP P PR PP 3
3.0 QUICK COoNfIQUIALION ...ttt e 5
3.1 PrOCEAUIE ...ttt ettt e e e s e e e nnne e e 5
4.0 Manual Configuration for Newport Positioners...........ccccceevveieeeeeeeen.. 7
0 R Yo [0 [ 10T I AN L= oL AR =V = PR 7
4.2  Modifiying Stage Parameters..........ooi oot 9
4.3 Manual Configuration ...........cccccuuiiiiiimmeeer e e e e e e e e e e e 10
5.0 Manual Configuration for Non Newport Stages ..........cccceeeeeeeeeeeene. 14
5.1  Creating CUSIOM STAJES ....uuvviriiiiiiiiiiieeseeerrreeeeeeee e e e e et e e s sssssannrenreerrrereeaeeeeees 14
5.1.1 First Level Parameters..........oocuuueuvii e e e e 15.
5.1.2 Second Level PArameters ...........oooiii oo eee e 16
5.1.3 Save and Configure the Stage ...........vvvceemmemmeeeeeiiee e 17
L S ToTo o =T PP PR 18
5.2.1 NO Encoder (NOENCOUEN) ......uuiiiiiiiiiiiieeeeemeiee ettt e e e e e e e e e 18
5.2.2 RS422 Differential (AQUAAB) ........cccoveiiiiiiciceee e 18
5.2.3 RS422 Differential with 3 Encoders (AquadBTheta)\Ri®sion Only...19
5.24 Sine/Cosine 1 Vpp (Analoginterpolated) ......cccccceiiiiiiiiiiiiniiies 20
5.2.5 Sine/Cosine 1 Vpp (Analoginterpolated Theta) PRiearonly ............. 23
5.3 PIOfIEY e e 24
531 BN/ S LSS T =T 11 - S 24,
L 1= VL (8 (o 1= PP PPUPPRPPPT 26
5.4.1 NoO Servitudes (NOSENVItUAES)............uer e e e e e e e e e s eeeeieenveevrneeeeeeees 26
5.4.2 PIEZO it e 26
5.4.3 SPINAIE e e e 27
5.4.4 Driver Board (StandardEORDIriverPIug) ........ccoeeeeeeeeeiiiiiiiiiiiiiies 27

Q> Newport®
ii EDHO0406En1020 — 12/19



XPS-D Controller

Configuration Manual

5.4.5 Encoder Board (StandardLimitAndLimitEncoderPlug)...................... 27
5.4.6 Encoder Board (StandardLimitAndHomeEncoderPlug)................... 28
5.5 BACKIASN .. e s 28
5.5.1 Type: Standard .........ccccviiiiiiiiiiee e cereeee e 28
5.6 HOME SEAICK ..o ettt e e e e e e e e e e e e e e e nnnnes 29
5.6.1 No Home Search (NOHomeSearch) .............ceeeeemmvveeiieeiieiieeeeeeeeeeeen 29
5.6.2 Mechanical Zero and Index (MechanicalZeroAndIndextéSearch)....29
5.6.3 Mechanical Zero Only (MechanicalZeroHomeSearch)..................... 30
5.6.4 MinusEndOfRunAndIindexHomeSearch............cccooeviiiiiiiiiiiiiieenen. 31
5.6.5 MIinuSENdOfRUNHOMESEArCh..........evviiiii e 31
5.6.6 PIUSENAOfRUNHOMESEAICH ....coceiiiiiiiiie e 31
5.6.7 INdEXHOMESEAICH ... e 2.3
5.6.8 CurrentPOSIIONASHOME ......coooiiiiiiiiie e 32
LT A Y o) o] o [0 o = PRSPPI 32
5.7.1 ThEOFELICAI ...t 32
5.7.2 VelocityAndPOSItIONWINAOW .........eeeiiiiiiii e 32
LS T o] ¢ (=T o! (o] ST TP PPPUPPPPPPPN 33
5.8.1 NOCOITECION ... e e e e e e e eeee b anaas 33
5.8.2 NOENCOAEIPOSITION ...cceiiiiiiiieiiiee i 4.3
5.8.3 PIDDUAIFFVOIAQE ...ttt e e e e 34
5.8.4 PIDFFACCEIEIAtioN ....cccoiiiiiiiieee ittt 9.3
5.8.5 PIDFFVEIOCILY ...vvviieiiiiiiiiee et sivene e s sninne e e nnennnn B
5.8.6 PIPOSIHION ... 48
5.9  MOtor DrVEr INtEIACE .....cccoiiiiiiiiie et ceeee e 51
5.9.1 NOMOOIINEITACE ....cei i 52.
5.9.2 ANAIOGACCEIBIAtION. ...t 2.5
5.9.3 ANAIOGPOSItION ....ciiiiee e ereee e e e 53
5.9.4 ANAIOGPOSIIONPIEZO ....evviviiiiieee e eeeeee ettt 3.5
5.9.5 ANalogSiNBOACCEIEIAtION .......ceiiiiiiiiiie e 53
5.9.6 AnalogSin60AcceleratioNLMI ...........ouvviiiiccccc e 55
5.9.7 AnalogDualSiN60ACCEIEratioN...............commmm s e et eereeraaaaeeas 55
5.9.8 AnalogDualSin60AccelerationLMI ............ooi e, 57
5.9.9 ANalogSiNI0ACCEIEIAtION .......eeiiiiiiiiie e 57
5.9.10 AnalogSin90AcceleratioNLMI ...........ccovviiicccccee i 57
5.9.11 AnalogDualSinQ0ACCEIEratioN..............c..u e eeennrnirrreneeereeeeaeeaeaeeas 58
5.9.12  AnalogDualSin90AccelerationLMI ............coi et 58
5.9.13  AnalogSin120ACCEIEration .........ccvveeeeees e e e e e 59
5.9.14  AnalogSin120AccelerationLMI ..........ccccccoimmmmeiiiiiiiiiiicceeee s 59
5.9.15 AnalogDualSin120Acceleration...........cooui oo 60
5.9.16  AnalogDualSin120AccelerationLMI ..........cooiceeeeiiiiieii e 60
5.9.17  AnalogStepperPoSItioN............oooi i 61
5.9.18  ANAIOGVEIOCILY ...evveiiiiiiiiiiiiiee et 63
5.9.19  ANAIOGVOIAGE ....uvviiiiiiiiiiieiiee e 64
5.9.20 DigitialStepperPOSItioN ........cccvvviiiiiiiccceeceeeeeeeeeceeeeee e . B
Q> Newport®
EDH0406EN1020 — 12/19 iv



XPS-D Controller

Configuration Manual

Q> Newport®

L0 O T 1= PP PR UUPTRRR 69
5.10.1  NO Driver (NODIIVEI) ..cooiiiiiiieeee ettt e e e e 69
5.10.2 Non Configurable DFIVET ..........ccociiiiiiieeeee e 69
5.10.3 DRVO0O (for Non-Configurable External Driver) ... ..cvvveeeeeeeeeeeeennn. 70
5.10.5 DRVO01lAnalogStepperPosition (for stepper motors)...........cccccvvvvrnnne 71
5.10.6 DRVO01AnalogVelocity (with tachometer feedback) . .....ccvvveereenn.... 72
5.10.7 DRVO01lAnalogVoltage (without tachometer feedback) -.................... 74
B5.10.8  DRVOZ ..ottt ettt et e et e e e e e naree s 74
5.10.10 DRVO3ANAIOgACCEIEration .........cccoveiiiiiiieeeee e 76
5.10.11 DRVO3ANAIOGVEIOCILY .......ceiiiiiiiiiiiie e 78
5.10.12 DRVO3ANAIOGVORAGE ........ccoe et 81
5.10.13 DRVO3HANAIOGACCEIEIatioN .......cceeeeeeeei it e e 82
5.10.14 DRVO3HANAIOGVEIOCILY ......coiiiiiiiiitiieeeemie ettt et 82
5.10.15 DRVO3HANAIOGVOIAGE .....ceeiiiiiiiiiiiiieiieieee et 82
5.10.16 DRVI11ANAlOgVORAgE ........ccoei it 83
5.10.17 DRV11AnalogStepperPosition (for stepper motors)..........ccccccuvvennee 83
5.10.18 DRV11ANalogACCEIEration .........coooiiiiiiiiicceee e 83
5.10.19 DRVP1ANalogPoOSItIONPIEZO ........ccooiiite s 84
B5.10.20 EDBL cooiiiiiiiiiiee ettt e 84

L0 R r= Vo ST U UP PP PPTPRPR 84
5.11.1  Type: GenericInformation.............ooiiiiiieecmiiiieeeeeeeee s 85

SEIVICE FOIMN ..ttt e e e e e e e e e e e e e eeeeetbasbnnnnnseeennnnns 87

v EDHO0406EN1020 — 12/19






XPS-D Controller

Configuration Manual

1.0 Introduction

Universal High-Performance
Motion Controller/Driver
XPS-D Controller

11

1.2

Scope of the Manual

The XPS is an extremely high-performance, easy#o imtegrated motion
controller/driver offering high-speed communicatibnough 10/100/1000 Base-T
Ethernet, outstanding trajectory accuracy, and pimvprogramming functionality. It
combines user-friendly web interfaces with advartcagctory and synchronization
features to precisely control from the most basithe most complex motion sequences.
Multiple digital and analog I/O's, triggers and plgmental encoder inputs provide
users with additional data acquisition, synchrotiiraand control features that can
improve the most demanding motion applications.

To maximize the value of the XPS Controller/Driggstem, it is important that users
become thoroughly familiar with available documénta

The presenKPS-D Configuration Manual describes how to configure the controller
to drive Newport or non-Newport motorized stagesustom axes. Moreover, it
provides all necessary information to properly agunfe and get the benefit of all the
controller functions explained in Features Manitapplies to several controller
versions of the XPS-D family. Therefore, some detad the screenshots presented in
this manual may slightly differ from reality (backgind picture or footer product name
for instance).

Prerequisite

It is mandatory that botKPS-D Start-Up Manual andUser Interface Manual be
thoroughly read and understood before trying tdigone the controller.

Particularly, appropriate driver cards must bedst, all stages must be connected and
an Ethernet connection must be established bettileeromputer and the controller,
either directly or through a network.

Unless only Newport standard ESP compatible stageto be used, it is also highly
recommended to have reX&®S-D Features Manualto understand the role of each
parameter.

Q> Newport®
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1.3

1.4

14.1

1.4.2

1.4.3

Special case of HXP-ELEC-D controller

When preconfigured to drive a hexapod, the XPS-itrodler (then referenced HXP-
ELEC-D) only offers two axes that can be configui@dsingle axis stages. All the
configuration options presented further are apple#o these two axes except those
specific to XYZ group. The configuration parametefshe 6 axes dedicated to the
hexapod are fully set in factory and should notrtzelified by the user otherwise the
hexapod may not work properly. To prevent undesinedifications, the standard XPS-
D website configuration pages are not accessitdack], the last two axes must also be
set in factory or with the instructions given bywymrt Support service. However, all
the configuration files remain editable and chargfesuld only be applied by
experimented users.

Configuration Overview

There are three possibilities to configure the iler: Default configuration, Quick
configuration and Manual configuration.

Default Configuration

Default configuration is the simplest method tafigure the controller, but has some
limitations:

» Default configuration works only with Newport ESBngpatible positioners.

« Default configuration configures all detected posiérs as single axis groups.
However, single axis groups provide limited funotiity (no synchronized motion,
no trajectories, no XY or XYZ compensation). Toddlll benefit of the capabilities
of the XPS controller, a manual configuration ieaed.

Quick Configuration
Quick configuration is required for:

* Non ESP compatible Newport stages

Manual Configuration

Manual configuration is required for:

* Non-Newport stages or older version of Newportstag
e Some vacuum compatible stages (no ESP chip).

« Stages with adjustable home position (-1, O, H#1hd home position is changed
from the standard position 0 to -1 or +1. The pos# +1 and -1 require different
settings in the stage database, as the home gudtition is not recognized by the
ESP chip.

EDHO0406EN1020 — 12/19
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2.0 Default Configuration

The Default configuration takes the stage confijanafrom the StageDataBase file.

2.1 Procedure
* When logged in as Administrator, sel&XSTEM, then“Default configuration” .
The following screen appears:
[€ 125D et confguration ntemetbporer

)= [ rep/92.168.33.130 D] |45 & x5 - Defaut confguration ¢ ||

® Newport' Sys‘tem Stages Controller Files Front panel Terminal Data acquisition Documentation

Experience | Solutions v
Default i Quick i Manual i Erorfiledisplay  Previous error file display

Default configuration (for single axes)

Slot  Stage model Driver model  Configuration in StageDataBase Name

Warning
The page you requested needs to kill all positioner groups in order to access to hardware.
This will reset them all to the « uninitialized » state.

Do you want to continue ?

“ CANCEL

Motion Controller / Driver - XPS-D ©2017 Newport Corp

« If you want to continue, click the "OK" button atiee following page appears:
€ x050-oetaut contpuration_memet boorer SE

9% | nitp://192.168.33.130/ £ ¥| *s &> XPS-D - Defautt configuration % {nloagses

® Newport” . System Stages Controller Files Front panel Terminal Data acquisition Documentation

v
Default i i Quick i Manual i i Error file display Previous error file display

Default configuration (for single axes)

Slot Stage model  Driver model  Configuration in StageDataBase Name
1 TRB25CC XPS-DRV11 TRB@TRB25CC@XPS-DRV11 [ Growptpos |
2 VP-25XA XPS-DRV11 VP@VP-25XA@XPS-DRV11 [ Group2pos |
3 uTssocc XPS-DRV11 UTS@UTSS0CC@XPS-DRV11 [T Groupspos
a BGSS0CC XPS-DRV11 BGS@BGS50CC@XPS-DRVIL [ Groupapos |
5 Unknown none Unknown configuration Not used REBOOT
6 Unknown none Unknown configuration Not used
7 Unknown none Unknown configuration Not used
8 Unknown none Unknown configuration Not used

Motion Controller / Driver - XPS-D ©2017 Newport Corporation. Al rights reserved.

« Check, if all connected stages are recognized dgystem. Change the Group
name type in the desired name under the Name column

< If all connected stages are recognized, click “APRLREBOOT” and the
following page appears:

Q> Newport®
3 EDHO0406ENn1020 — 12/19



XPS-D Controller

Confiiguration Manual

Confirmation requested

The current system.ini and stages.ini files will be overwritten, and the controller will restart !

Are you sure you want to proceed ?

o

e To configure the XPS click “PROCEED.” The controlteboots and the Login
screen appears (this may take up to 1 min).

NOTE

“APPLY & BOOT" deletes your current system.ini configuration file. For
troubleshooting a system, make sure to backup theiginal system.ini file for
recovery.

* When the controller has finished booting logineseFRONT PANEL, and then
select‘Move” .

Your system is now ready to use. For more advahaattions, please read the rest of
this manual.

NOTE

In “DEFAULT-CONFIGURATION” the default group type i s set as SingleAxis.
To set the positioners to a different group type, $e manual configuration.

EDH0406EN1020 — 12/19
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3.0  Quick Configuration

The Quick configuration is very similar to the Deltaconfiguration except the stage
configuration is taken from the stages.ini file.

3.1 Procedure

« Before using Quick Configuration, it is needed tpplate the stages.ini file with
the needed configurations, usiAdd, remove or editstages under the main tab
Stages(see sectiod.1 Adding Newport Stageps

« Then, when logged in as Administrator, seB¥STEM, thenQuick
configuration. The following screen appears:

€ XPS-D - Quick configuration - Internet Explorer == x|

9 | nitp://192.168.33.130/ £ | +s &> XPS-D - Quick configuration % U

® Newport' Sys‘tem Stages Controller Files Front panel Terminal Data acquisition Documentation

Experience | Solutions b
Default i Quick i Manual i Erorfiledisplay  Previous error file display

Quick configuration (for single axes)

Slot Stage model Driver model  Configuration in stages.ini Name

Warning
The page you requested needs to kill all positioner groups in order to access to hardware.

This will reset them all to the « uninitialized » state.

m CANCEL

Do you want to continue ?

Motion Controller / Driver - XPS-D

« If you want to continue, click the "OK" button atiee following page appears:
5]

) o
K3 )= [ hiin//192.168.33.130 0 x| 42| @ xp5D - Quick configuration % ge)

® NewportG N System Stages Controller Files Front panel Terminal Data acquisition Documentation

v
Default Quick i Manual i Error file display Previous error file display

Quick configuration (for single axes)

Slot  Stage model  Driver model Configuration in stages.ini Name
1 TRB25CC XPS-DRV11 M Not used
2 VP-25XA XPS-DRV11 Not used
3 uTSS0CC XPS-DRV11 Not used
a BGS50CC XPS-DRV11 Not used

TRB@TRB25CC@XPS-DRV11
5 Unknown none |VP@VP'Z5XA@(P5'DRV” Not used
UTS@UTS50CC@XPS-DRV11
6 Unknown none BES@BGSS0CCEXPS-DRVIT Not used
7 Unknown none Not used
8 Unknown none Not used

Motion Controller / Driver - XPS-D ©2017 Newport Corporation. Al rights reservedt

The Quick configuration also lists all detecteddveare including Newport ESP
compatible stages and motor drivers under the oispéy columns Stage Model and
Driver model.

Q> Newport®
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« Check, if all connected stages are recognized dgystem under Stage model. Use
the drop-down menu to select the stage configurdtiothe selected axis. The drop-
down menu lists stage configuration(s) availabbefithe stages.ini file stored on
the XPS controller.

- If all stages are recognized and after selectiegsthge parameters, clithPPLY
& REBOOT” and the following page appears:

€ XPS-D - Quick configuration - Internet Explorer 5] x|
&)= [ npnsises.z0 0] 45| & xpsD- quick contguraton || ke
Adrinistrator logou
© System Stages Controller Files Front panel Terminal Data D
Q> Newport V! 9 P
* v
Default Quick Manual Error file display Previous error file display

Quick configuration (for single axes)

Slot  Stage model  Driver model Configuration in stages.ini Name
1 TRB25CC XPS-DRV11 TRB@TRB25CC@XPS-DRV11 Group1.Pos
VP-25XA XPS-DRV11 VP@VP-25XA@XPS-DRV11 Group2.Pos
uTssoce XPS-DRV11 \JTS@UTSSUCC@§
Confirmation requested
BGS50CC XPS-DRV11 BGS@BGS@CC@

E The current system.ini file will b en, and the controller will restart !

Unknown none

Are you sure you want to proceed ?

PROCEED CANCEL

Unknown none

Unknown none

el

o lN|a|ala]|w|n

Unknown none

Motion Controller / Driver - XPS-D

e To configure the XPS click “PROCEED.” The controlteboots and the Login
screen appears (this may take up to 1 min).

NOTE

“APPLY and BOOT" deletes your current system.ini canfiguration files. For
diagnosing or troubleshooting a system, make sure first backup the original
system.ini of the system.

* When the controller has finished booting, logineseFRONT PANEL and then
select‘Move” .

Your system is now ready to use. For more advahaeations, please read the rest of
this manual.

NOTE

In “Quick-configuration” the default group type is SingleAxis. To set the
positioners to a different group type, use “Manuakonfiguration”.

Q> Newport®
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4.0 Manual Configuration for Newport Positioners

Manual configuration provides users access toagdhbilities of the XPS controller.

For manual configuration, users first need to btlikel stage database using the web tool
“Add, remove or edit stagesunder the main taBtages When adding a new stage
from this web tool, the controller copies the pagtans from its internal database
(which contains parameters for all Newport stages) stores these parameters in a file
called stages.ini. Hence, the stages.ini file dostthe parameters for only a subset of
stages as defined by the user. Users can assigmeamg for their stages. The default
name is the Newport part number, but in some citseskes sense to use a different
name. This way, for instance, it is possible to Hdsame set of parameters several
times in the stage database under different stages. Later, you can modify certain
parameters, like travel ranges or PID settingsptiimize the stage for different
applications.

All stage parameters can be modified using the Wdd “Add, remove or edit
stages”under the main taStages Click on a stage to duplicate, rename, modify or
delete it. Another Web Tool for modifying stage graeter can be found under Files
Configuration files using the text editor (see Ulsgerface Manual for details).
Alternatively, the stage parameters can be moddiegttly in the stages.ini file using a
text editor. The stages.ini file is located in @enfig folder of the XPS controller. This
folder is accessible via ftp, see User Interfaceniudd for details.

When all stages are added to the stages.ini fiiéd the system using the web tool
“Manual Configuration” under the main taBYSTEM. In this tool, the stages get
assigned to positioners and the positioners gejreess to motion groups. Please refer to
Features Manual for details on the different motiooups and their specific features.
The group name and positioner name can be anygiar name. Once the system has
been built, all system information is stored inla ¢alled system.ini. Also, the
system.ini file is located in the Config foldertbe XPS controller and can be viewed or
edited from the Web Tool text editor undgles — Configuration files (see User
Interface Manual for details).

The following describes the different steps needealld a stage, to modify the stage
parameters and to build a manual configuration.

4.1 Adding Newport Stages

« Once you are logged in as Administrator, clickStagesand then click oflAdd,
remove or edit stages” The following screen appears:

€ XPS-D - Add, remove or edit stages - Internet Explorer =) x|

@’f‘v [&5 rip://192.168:33.130 O7] 4| & x50 -Add, remove or ea... % |_|
QD Newport” System Stages Controller Files Front panel Terminal Data isiti D

A

v
Add, remove or editstages  Create custom stages Tuning

Add, remove or edit stages

In this page, the administrators can configure the stage configurations that will be selectable when building the controller configuration for each positioner.
Stages already in stages.ini (0) Stages in StageDataBase (660)
Click on a stage to duplicate, rename, modify or delete it Click on  stage family to browse the st of stage configurations in it
] BGM ] BGS . pummy L s
GTS IDL16S IDL225 DL280
L DLs60 s RS R
— MFA — MTN — NPA — NPM
— NPO — NPX NPXY — NPXYZ
— ONE-XY — PR — PsSM — RGV
— RV — RVS — SR -— TRA
Ll ™s L s Ll ws o uts
uzM uzs VP XM

Motion Controller / Driver - XPS-D ©2017 Newport Corporation. Alights eservert

Q> Newport®
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« Click on the family name from theStages in StageDataBasdist and its content
appears.

e Click the part number corresponding to your harewar
« Select the driver (corresponding to your hardware) configuration.

1troller configuration for each positioner. RESTART APPLICATION REBOOT

Stages in StageDataBase » TRB » TRB25CC (2)

Click on a stage configuration to add it te your stages.ini.

> >
TRB TRB
TRB25CC TRB25CC
XPS-DRVO1 XPS-DRV11-DIGITAL

For all continuous rotation stages, you can chbeseeen a “regular” stage
configuration and a “Spindle” configuration. A Sgie is a specific rotary device (no
indexing) with a periodic position reset at 360y ¢(fefault), meaning 360° equals 0°.
When defining the stage as Spindle in the stagegan must assign this stage also to a
Spindle group in the system configuration and vieesa. For details about Spindles,
please refer to Features Manual.

For some stages, you can choose between "reguléélization or LMI (Large Move
Initialization). The LMI method produces a largeovement of the stage for
commutation and could be used if "regular" inidation fails.

* The following window appears:

e stage configurations that will be selectable when building the controller configuration for each positioner. '

Stages in StageDataBase » TRB » TRB25CC (2)

delete it. Click on a staae configuration to add it to vour staaes.ini.
Add to stages.ini

You are about to add the stage configuration labeled « TRB@TRB25CC@XPS-DRV11-DIGITAL » to your stages.ini file.

Please specify a name for this configuration.
TRB@TRB25CC@XPS-DRV11-DIGITAL

¥ Use ESP compatibility for hardware detection

e The box “Use ESP Compatibility for Hardware detewtiis checked by default. If
your stage has an ESP chip inside (see the ESPatilmepsticker on the stage) this
box should remain checked. Otherwise, with vacuampatible stages or with old
Newport stages, or with non-Newport stages, unchigiskoox.

e Click on“ADD” to add the stage to the stages.ini file. The nenfiguration
appears in the “Stages already in stages.ini” area:

Add, remove or edit stages

In this page, the administrators can configure the stage configurations that will be selectable when building the controller configuration for each positioner.

Stages already in stages.ini (1) Stages in StageDataBase » TRB » TRB25CC (2)
Click on a stage to duplicate, rename, medify or delete it. Click on a stage configuration to add it to your stages.ini.
> 3 >
TRB TRB TRB
TRB25CC TRB25CC TRB25CC
XPS-DRV11-DIGITAL XPS-DRVO1 XPS-DRV11-DIGITAL

» Click on “StageDataBase” (or on the family namejétect the following stage
configuration

Q> Newport®
EDHO0406ENn1020 — 12/19 8



XPS-D Controller

Configuration Manual

4.2

Modifiying Stage Parameters

Once all stages have been added to the stagéle,nidu can review or modify these
parameters:

« Click on a stage from the list und&tages already in stages.ini” A window
appears which allows the user to modify the staghe stages.ini file.

« Scroll down to the section that contains the patarmsghat will be modified.
Parameters commonly changed, are the minimum anchéximum target positions
of a rotation stage. For example, to enable lamgtions of a rotation stage that is
not configured as a Spindle, set the maximum tgrgsition to a very high value
and the minimum target position to a very low valuethis case it is also required
to disable the limit switches of the rotation stagge stage manual for details.

: SE
@f\' [@ho/nsaneenz  Dlr] %] & xesD-Add, removeoredte.. % || ~ =
° = = A 5
® Newport System Sta‘ges Controller Files Front panel Terminal Data acquisition Documentation

perence |

Add, remove or edit stages

In this page, the administrators can configure the stage

Stages already in stages.ini (3)

Click on a stage to duplicate, rename, modify or delete it

—y

Ed >
LTA SR
LTA-HL SR50CC

XPS-DRV11-DIGITAL  XPS-DRV11-DIGITAL

v
‘Add, remove or edit stages

Create custom stages  Tuning

Modify a stage configuration
Review or edit the name and parameters for this stage.

Configuration name: TRB@TRB25CC@XPS-DRV11-DIGITAL

; —— <Bncoder.AquadB>

EncoderType = AquadB A
EncoderResolution = 0.000014470 ; Unit
LinearEncoderCorrection = 0 ; Ppm

EncoderIndexOffset = 0 ; Unit

; --- Travels and servitudes type parameters
--- <Servitudes.StandardEORDriverrlug>

oriverplug

01 ; Unit

HomePreset Unit

; --- Backlash parameters
; --- <Backlash.Standard>

Backlash = 0 ; Unit
CurrentvelocityCutoffFrequency = 100 ; Hz
currentAccelerationCutOffFrequency = 100 ; Hz

; --- Profile generator parameters
; --- <Profiler.Sgamma>
Maximumvelocity = 2 ; Unit/Sec
JooMaximmVelocity = 2_: Unit/Sec

DUPLICATE CANCEL

Motion Controller / Driver - XPS-D

RESTART APPLICATION REBOOT

s B

SR SR

R50CC SR50CC
11-DIGITAL XPS-DRV11-DIGITAL-Spindle

made.

Application” button.

. When done, click "Save" to apply the new valuegliok “Cancel”if a mistake was

To take the new values into account, reboot thérober or use “Restart

The same screen allows duplicating stages in ggestini (in most case some
parameters are modified as a second step) or étedethiges from the stages.ini.

NOTE

From this screen, you have access to all stage pareters. Only experienced users
should modify these parameters. For the exact mearg of the different
parameters, please refer to chapter 5.0: “Manual Cofiguration for Non Newport

Stages”.

Q> Newport®
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4.3 Manual Configuration

« When all stages have been added to the stagekejrilick on“Manual
Configuration” underSYSTEM. The following screen appears:

2 XPS-D - Manual configuration - Internet Explorer
K3 )= [ hiip//192.168.33.130 07| 42| @ xPs-D - Manual configuration %

® System Stages Controller Files Documentation
Q> Newport Y 9
Experience | Solutions 4 v
Default Quick d Manual Error file display Previous error file display

Manual configuration 2
In this page you can configure positioners and positioner groups for each supported positioner group family. You can also configure a boot script to be run at system startup.
When you're satisfied with the system configuration, click the Apply and restart button to apply your changes and restart the controller.
# Boot script (optional)
=l Group families
(# Single axis groups (0 defined)
[# Spindle groups (0 defined)
[# XY axes groups (0 defined)
(#| XYZ axes groups (0 defined)

[# Multiple axes groups (0 defined)

CLEAR CONFIGURATION APPLY AND REBOOT

Current system.ini [hand edit] New system.ini

i # Generated from manual configuration by Administrator on Wed, 06 Sep 2017 08:29:27 GMT § ; # Generated from manual configuration by Administrator on Wed, 06 Sep 2017 08:31:28 GMT §

(GENERAL] [GENERAL]

BootScriptFileName =

BootScriptArguments = .

Motion Controller / Driver - XPS-D ©2017 Newport Corporation. Al ights reserveq

» Click on a Group type. For example, if you areisgttip two ILS stages, you can
set them up as two Single axis groups, one XY gxesp or one or two Muliple
axes groups.

« For example, click of'Create a new group" of “XY axes groups; the following
pop up window appears:

2 XPS-D - Manual configuration - Internet Explorer
K3 )= [ hin//192.168.33.130 07| 42| @ xPs-D - Manual configuration %

Q> Newport® SysAtem Stages  Controller  Files  Documentation
Experience | Solutions.

v
Default Quick Manual Error file display Previous error file display

Manual configuration Create a new XY axes group 2
In this page you can configure positioners and position
When you're satisfied with the system configuration, Groupname: | XY1
@ Boot script (optional) Initialization sequence:  Together ™~
(= Group families X mapping Y mapping
[# single axis groups (0 defined) File name: File name:
[# spindle groups (0 defined) Line number: |0 Line number: [0
[=] XY axes groups (0 defined) Column number: |0 Column number: 0
Max position error: |0 Max position error: 0
T |
: : X positioner Y positioner
Create‘; ,:;w' group X positioner name:  PosX Y positioner name:  PosY
Slot: 1 slot: 1
[# XYZ axes groups (0 defined) Stage: Stage:
(# Multiple axes groups (0 defined) Use a 2nd positioner [ Use a 2nd positioner [
m CANCEL
(oo
Current system.ini [hand edit] New system.ini "

SRR ARSI R R R R R

Motion Controller / Driver - XPS-D

< Enter the group name. In the example, the grouperiamRB-LTA_XY.
» Define the home sequence (“Together” or “XThenY™¥éThenX").

« For error compensation, define the name and stictithe correction data,
otherwise leave these fields blank. For detailsuabaror compensation, see
Features Manual.

» Enter the positioner names in this example thetipogir names are TRB_X and
LTA_Y.

Q> Newport®
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* For each positioner select the Slot number. Therglmber is the axis number
where the stage is physically connected to the ¥6troller. Looking at the rear of
the controller, plug number 1 is the right plug &nel number increases to the left.

« Select the StageName from the list of stages. Tétege names refer to the stages
previously defined with theAdd, remove or edit stages”page.

Create a new XY axes group
Group name: TRB-LTA_XY
Initialization sequence: Together
X mapping : Y mapping
File name: E File name:
Line number: 0 : Line number: 0
Column number: 0 E Column number: 0
Max position error: 0 E Max position error: 0
X positioner : Y positioner
X positioner name: TRB_X E Y positioner name: LTA_Y
Slot: 1 E Slot: 3
Stage:  TRB@TRB25CC@.[v] Stage:  LTA@LTA-HL@XP[¥]
Use a 2nd positioner O E Use a 2nd positioner 5]
m CANCEL

¢ Click on“OK” to return to the initial screen.

@ XPS-D - Manual configuration - Internet Explorer _ —|s] x|

G )= [ nuonsaies sz O7] 42| & x50 - Manual configuraton ¢ ||| A k3

® Newpo'-tG sys‘tem Stages Controller Files Documentation

Experience | Solutons

v
Default Quick i Manual Error file display Previous error file display

Manual configuration
In this page you can configure positioners and positioner groups for each supported positioner group family. You can also configure a boot script to be run at system startup.
When you're satisfied with the system configuration, click the Apply and restart button to apply your changes and restart the controller.
# Boot script (optional)
=l Group families

[#/ Single axis groups (0 defined)

#| Spindle groups (0 defined)

(=] XY axes groups (1 defined)

® a
TRB-LTA_XY Create a new group

TRE@TRE25CC@XPS-DRV11-DIGITAL, siot 1: TRB_X
LTA@LTAHL@XPS DRV11-DIGITAL, slot 3 LTA_Y

[# XYZ axes groups (0 defined)

[ Multiple axes groups (0 defined)

Motion Controller / Driver - XPS-D ©2017 Newport Corporation. Al ights reserveq

e Continue the same way with the other motion groups.

* When done, click ot APPLY AND REBOOT” to complete the System
configuration. The following message appears:

Q> Newport®
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Motion Controller / Driver - XPS-D

5] x|
i ¢0)
©
QAQON ewport System Stages Controller Files Documentation
Experience | Soluions s v
Default Quick Manual Error file display Previous error file display
Manual configuration 2

In this page you can configure positioners and positioner groups for each supported positioner group family. You can also configure a boot script to be run at system startup.
When you're satisfied with the system configuration, click the Apply and restart button to apply your changes and restart the controller.
[# Boot script (optional)

= Group families

[#| Single axis groups (0 defined)

Confirmation requested
(# Spindle groups (0 defined)

e current system.ini file will be overwritten, and the controller will restart !

(=] XY axes groups (1 defined)
Are you sure you want to proceed ?

: TN PROCEED CANCEL
® !
'

TRB-LTA_XY Create a new group
TRB@TRE25CC@XPS-DRVIT-DIGITAL, st 1: TRB X
LTA@LTAHL@XPS-DRV11-DIGITAL slot 3 LTA Y

XYZ axes groups (0 defined)

[# Multiple axes groups (0 defined)

CLEAR CONFIGURATION APPLY AND REBOOT

e To configure the XPS click “PROCEED.” The controlteboots and the Login
screen appears (this may take up to 1 min).

NOTE

“APPLY and BOOT” deletes your current system.ini canfiguration files. For
diagnosing or troubleshooting a system, make sure first backup the original
system.ini of the system.

* When the controller has finished booting, loginesetheSYSTEM tab, then
“Error File Display” . When there is no entry in the error file, yousteyn is
configured correctly and ready to use. If not, filesprovides some valuable
information for troubleshooting; see also “Troulblesting” chapter in
“Maintenance and Service” section of Start-Up Mdnua

Below is an example of a system.ini file with on¥ ¥roup and one Spindle group:

[GENERAL]
BootScriptFileName =
BootScriptArguments =

[GROUPS]
SingleAxisInUse =
SpindlelnUse = Spin
XYInUse = TRB-LTA_XY
XYZInUse =
MultipleAxesInUse =

| HEHHHHH R R A R
; # Spindle group 'Spin’ and its positioner: Rot

[Spin]
PositionerinUse = Rot

EDHO0406ENn1020 — 12/19
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[Spin.Rot]
PlugNumber = 4
StageName = SR@SR50CC@XPS-DRV11-DIGITAL-Spindle

HHHAHH R R R R R R H A R R R
HHH#HH
; # XY axes group 'TRB-LTA_XY" and its positioners: TRB_X, LTA Y

[TRB-LTA_XY]

PositionerinUse = TRB_X, LTA_Y
InitializationAndHomeSearchSequence = Together
XMappingFileName =
XMappingLineNumber = 0
XMappingColumnNumber =0
XMappingMaxPositionError = 0
YMappingFileName =
YMappingLineNumber = 0
YMappingColumnNumber =0
YMappingMaxPositionError = 0

[TRB-LTA_XY.TRB_X]

PlugNumber = 1

StageName = TRB@TRB25CC@XPS-DRV11-DIGITAL
SecondaryPositionerGantry = Disabled

[TRB-LTA_XY.LTA_Y]

PlugNumber = 3

StageName = LTA@LTA-HL@XPS-DRV11-DIGITAL
SecondaryPositionerGantry = Disabled

Q> Newport®
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5.0 Manual Configuration for Non Newport Stages

5.1

The Manual Configuration for non Newport stagel$® achieved through the

“Manual Configuration” underSYSTEM tab (see previous section) but since these
custom stages are not included in the XPS gentarge slatabase, they must be entirely
created and configured in the “stages.ini” file.

The chapter will present all possible configurasiafithe XPS controller with regards
to drive and control capabilities.

The XPS controller uses two configuration filesiea “system.ini” and “stages.ini”.
The files are stored on the XPS controller andaaressible through the XPS webpage
Files — Configuration files. These configuration files are read during thetboo
sequence of the controller. The “system.ini” fipesifies the system configuration and
the configured motion groups. The “stages.ini” filefines the parameters for all
positioners.

The aim of this chapter is to provide a better usi@ading of the drive and control
capabilities of the XPS controller and possibleisgs in the “stages.ini” file. It is
important that users have a working understandinieostructure of this file, because it
may be necessary to make modifications to the ttgfatameters to access all features
of the XPS controller. In order to configure theSXBontroller to drive non-Newport
stages, it is important that users have an in-deptlerstanding of this file and the
meaning of the included entries.

In each subsection we provide a detailed definitibeach parameter, the physical
meaning and one example to set it. Since therenargy options available for
configuration, not all strategies and methods atailbd. Especially for the definition
of the tuning parameters (PID, filters, etc.). Beeefer to supporting literature for an
in-depth treatment of tuning.

IMPORTANT NOTE ABOUT THE UNITS

The XPS controller accepts any dimension for the gition unit such as: mm,
inch, um, deg, rad, etc. In this documentation, thgeneric term “unit” is used for
the position unit. This generic unit is carried foward into units that reference the
position unit, for example speed and accelerationould carry units such as: units/s
or units/s2. The physical dimension assignment ofi¢ position unit for closed-loop
systems is done bgtage displacement per encoder coastpart of the parameters
of the position encoder interface-or open-loop systems the physical dimension
assignment is done as part of the parameter settisdor the driver command
interface; examples includesstage displacement per motor full step command
voltage at minimum target positiont is important to note that the position unit in
the configuration files will determine the values ball derived parameters.
Therefore, the choice of the position unit will im@ct most parameters.

Creating Custom Stages

The integrated web todbtages— Create custom stagess accessible when logged in
as administrator. This web tool is designed to lusigrs configure the XPS controller
for motors and stages that are not included inKtA8 general stage database such as
stages not manufactured by Newport. The tool géee@new entry in the customer’s
stage databasstages.iniwhich is stored on the controller and is accdsshrough the
webpagd-iles — Configuration files.

To generate a new stage configuration using theta@busers must complete an entry
for each configuration category, following the avrsequence where applicable. The
software dynamically updates the next categorybksted on compatibility to prior
selections so that only correct settings for thiemheined configuration are available.
This avoids configurations that are not supportgthie XPS controller.

EDHO0406EN1020 — 12/19
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NOTE

This web tool cannot compensate for configurationthat are not compatible with
the connected hardware such as stages with exterrenplifiers (example using
XPS-DRVOOP drive).

« Once you are logged in as Administrator, clickStagesand then click ofiCreate
custom stages. The following screen appears:

€ XPS-D - Create custom stages - Intemet Explorer K el
@‘—?v [ rep://192.168.33.130 O | 2| @ XPS-D - Create custom stages X ALk

® Newport” System Stages Controller Files Front panel Terminal Data acquisition Documentation

A
Experience | Soutions v

Add, remove or edit stages  Create custom stages  Tuning

Add custom stage

Single click to configure an item, double-click to change its type. The stage is ready to be saved when all the boxes are green.

2 Motor driver "
Backlash Profiler Corrector = Driver
interface
Please set Please set Please set Please set
Please set
Motion done Encoder Stage
Please set Please set Please set
Servitudes Home search
Please set t Please set t

—Work in progress:
Motion Controller / Driver - XPS-D ©2017 Newport Corporation. Al rights reserved.

511 First Level Parameters

The first level settings must be set following #reows such as definirigncoder
beforeCorrector, Motion done or Home search

* To enter the first level settings for a configunatcategory, click on the category to
get a list of the available types. These settimggeaesented in the following
sections.

Example with Encoder first level setting:

Position encoder interface parameters

Please select a type from the list below.

I37:CHI Analoginterpolated

AquadBTheta

« Once the first level of setting is entered, thefigumation category changes to a
light pink color.

_ Motor d
ofiler o Corrector - N
> > interf.
sase set Please set
Please
on done | Encoder
sase set -~ AnalogInterpolated

esearch |
. <€

Q> Newport®
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51.2

Second Level Parameters

* Once the first level setting for a configurationegpory is selected, click on the

category again.

« A new page opens prompting the parameter valuethéosecond level setting.

The second level settings define all the detailsife configuration category. These
settings can be done in any order. The type andeuwf parameters in each of these
screens will depend on the first level setting.

« Define all settings and press the OK button inltbgom of the list to apply them.
Example with Encoder second level settings:

Position encoder interface parameters

Hint: fields that you want to stay empty may be filled with spaces.

Encoder Type:
Encoder Scale Pitch (Units):

Encoder Interpolation Factor:

Linear Encoder Correction
(Ppm):

Encoder Z M Plug:
Encoder Sinus Offset (Volt):

Encoder Cosinus Offset
(volt):

Encoder Phase Compensation
(deg):

Encoder Differential Gain:

Encoder Index Offset (Units):

Encoder Hard Interpolator
Error Check (@ Only used by
ISA CIE):

Encoder Sin Cos Radius
Check (@ Only used by PCI
CIE):

AnalogInterpolated

Driver

0

0

0

0

Enabled

Enabled

v

« Once the second level settings for a categoryetral®e category is complete and
changes to green color.

ofiler g Corrector
ase set - Please set
ndone | _ Encoder
ase set -~ AnalogInterpolated

2 search

<
<

v

Motor d
interf.

Please

*  When all second level settings are complete anelngitbe stage configuration
parameters are set. AADD TO STAGE.INI " button appears in the lower right-
hand corner of the screen.

EDHO0406ENn1020 — 12/19

16

Q> Newport®



XPS-D Controller Configuration Manual

- S
G = [ nipsaaes sz O7] 42| & x50 Create custom stages % || A x
® System Stages Controller Files Front panel Terminal Data acquisition Documentation
Q> Newport Y 9 p d
Experience | Solutions = v
Add, remove or edit stages Create custom stages Tuning
Add custom stage
Single click to configure an item, double-click to change its type. The stage is ready to be saved when all the boxes are green.
Motor driver =
Backlash Profiler Corrector = Driver
e e e =) e
Motion done Encoder Stage
Theoretical Analoginterpolated Genericinformation
Servitudes Home search
—Work in progress
ADD TO
Motion Controller / Driver - XPS-D ©2017 Newport Corporation. Al rights reserved.

5.1.3 Save and Configure the Stage

Save Option 1

» Users can save their progress at any time by olickih the SAVE” button in the
lower left-hand corner of the screen.

« A screen appears confirming the progress is stioréte controller's memory.

Successfully saved

The custom stage creation work in pregress has been saved in the controller's memory.

< From here users can move to other webpages and tet8tages— Create
custom stagego continue the configuration wizard process.

Save Option 2

*  When all second level settings are complete aneingr@n ADD TO STAGE.INI"”
button appears in the lower right hand corner efdstreen.

* Press theADD TO STAGE.INI " button; the following window appears. Change
the default stage name “NEW_CUSTOM_STAGE" if dediesd click ‘SAVE”".
The new stage configuration is saved into tstages.in file under the specified
name.

Save as
Please specify a name for the stage you want to save.

NEW_CUSTOM_STAGE

SAVE CANCEL

» After the stage is added to the stages.ini fileraficmation window appears.

Q> Newport®
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Success

Your new stage has been created as NEW_CUSTOM_STAGE.

Configure the stage

¢ After the confirmation that the new stage has lmeated as
“NEW_CUSTOM_STAGE", users can find the stage urges» Add, remove,
or edit stages The “NEW_CUSTOM_STAGE”, once physically connectaah
now be configured as described in previous sections

5.2 Encoder

In this configuration category, users are buildimg Position encoder interface
parameters section of the stages.ini file:

Example:
; --- Position encoder interface parameters

; --- <Encoder.AquadB>

EncoderType = AquadB

EncoderResolution = 0.001 ; Unit
LinearEncoderCorrection = 0 ; Ppm
PositionerMappingFileName =
PositionerMappingLineNumber = 0
PositionerMappingMaxPositionError = 0 ; Unit
EncoderindexOffset = 0 ; Unit

The XPS controller supports 4 types of positionogiee interfaces:
« AguadB differential

* AgquadB differential THETA

« Analog Interpolated with sine/cosine 1 Vpp

* Analog Interpolated THETA with sine/cosine 1 Vpp EHA

5.2.1 No Encoder (NoEncoder)

Encoder Type: NoEncoder
This encoder type is used when there is no poditiedback from an encoder.
There are no additional parameters to set forghtoder type.

5.2.2 RS422 Differential (AquadB)

Encoder Type: AquadB

This encoder type is used when the position seshaarers two square waves RS422 A
differential signals.

Encoder Resolution

The stage displacement per encoder cdumtpderResolutiofunits), sets the
resolution of the position encoder. It must be gethan zero.

Q> Newport®
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Q> Newport®

5.2.3

NOTE
The encoder resolution is equal to 4-times the sighperiod (quadrature effect).

The Stage displacement per encoder caesgentially defines the measurement units of
the stage. Many parameters are derived from thigeyan particular all parameters with
units of length, such as velocities or acceleratidrerefore, it is critical this parameter
be set correctly for proper operation.

To calculate th&tage displacement per encoder cotatitie all of the following must
be taken into account: the number of steps peldutwa, screw pitch and any gear
reduction in the stage.

Linear Encoder Correction

Real increment

LinearEncoderCorrection = ( — 1) -1,000,000

Rounded increment

The linear correctior,inearEncoderCorrectioifparts per million), sets the correction
applied to th&encoderResolutioto compensate for linear error effects (Beatures
Manual). This value must be between £0.5*106. A zero ealisables this feature.

The default value is zero.

Encoder Index Offset (In units).

The EncoderindexOffset is used with the fast PQ@tions. It allows defining a preset
value to extend the PCO position register whertréhee! of the stage is larger than the
register range. This parameter should be usedoaith

(Optional- three entries) Positioner mapping paratees.

Positioner Mapping File Name

ThePositionerMappingFileNamdefines the name of the mapping file used for the
positioner mapping compensation. No entry for tleerfame disables the feature.

Positioner Mapping Line Number

The PositionerMappingLineNumbetefines the number of data lines in the positioner
mapping file. This value must be greater than araétp 3 and less than 200. This
parameter is primarily used as a check to confirendorrectness of the mapping file.

Positioner Mapping Max Position Error

The PositionerMappingMaxPositionErragiunits) defines the maximum absolute value
of the error corrections in the mapping file. Thaameter is primarily used as a check
to confirm the correctness of the mapping file.

Please refer tBeatures Manualfor further information about the positioner mappi
functionality.

RS422 Differential with 3 Encoders (AquadBTheta) PR/ersion Only

Encoder Type: AquadBTheta

This encoder type is composed of three encoderssargbd when the position sensor
delivers two square waves RS422 A differential algn

Encoder Radius

The theta encoder radiuBncoderRadius (XY *19, is the radius of the theta (three
encoders)

19 EDHO0406EN1020 — 12/19
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524

Maximum Encoder Correction X

The MaximumEncoderCorrection¥ets the maximum allowed correction for the X
positioner.

Maximum Encoder Correction Y

The MaximumEncoderCorrectiondets the maximum allowed correction for the Y
positioner.

For all other configuration file parameters refert
section 5.2.2: “RS422 Differential (AquadB)”.

Sine/Cosine 1 Vpp (Analoginterpolated)

Encoder Type: Analoginterpolated

This encoder type is used when the position sethslorers two 1 Vpp sine/cosine
signals that are interpolated by the XPS controller

For more information on this refer Eeatures Manual

Encoder Scale Pitch

The stage displacement per encoder peBododerScalePitcfunits), sets the
displacement of the stage per encoder period. Jdrameter essentially defines the
measurement units of the stage. Many parametedeaireed from this entry, in
particular all parameters with units of length, lsas velocities or accelerations.
Therefore it is critical this parameter value iss&rectly for proper operation of the
stage.

Encoder Interpolation Factor

The Encoder signal subdivis&ncoderinterpolationFactgrsets the interpolation
factor for the encoder signal interpolation. Thidue defines the resolution of the
CurrentPosition and SetpointPosition of the staggfolows:

Resolution = EncoderScalePitch/EncoderinterpolationFactor

For a better understanding of the meaning of thee@tPosition and SetpointPosition
seeFeatures Manual

The EncoderinterpolationFactomust be an integer value greater than or equakbtudl
less than or equal to 65536.

The EncoderinterpolationFactoshould be set relative to the position noise ofstiage.
It is not recommended to set a position resolutiat is far less than the amplitude of
the position noise. It is also important to notat tihe value of the
EncoderinterpolationFactohas no impact on the resolution of the positiorduee the
position servo loop. The position servo loop alwagss calculations at the maximum
position resolution possible. For example, (Enc8datePitch/65536).

Linear Encoder Correction
Stages.ini file entrytinearEncoderCorrection
LinearEncoderCorrection = ((Real increment/Rounidetement) - 1) * 1&

The linear correctior,inearEncoderCorrectiorfparts per million), sets the correction
applied to the&encoderResolutioto compensate for linear error effects (Beatures
Manual). This value must be between +0.5%18 zero value disables this feature.

Corrected Resolution = (1+ LinearCorrection x107°) x Encoder Resolution

The default value is zero.

EDHO0406EN1020 — 12/19
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Encoder ZM Plug
Stages.ini file entryEncoderZMPlug

The mechanical zero input plugncoderZMPlugdefines where the mechanical zero
signal is input. There are two possible settings:

« Driver — for mechanical zero through the driver boardgyplu
* Encoder— for mechanical zero through the encoder driweart plug.

Encoder Sinus Offset & Encoder Cosine Offset
Needed entries in the configuration file:

» sine channel offset correctioBncoderSinusOffset.

« sine channel offset correctioBncoderCosinusOffset.

The sine/cosine channel offset correctidiriscoderSinusOffs€Y) and
EncoderCosinusOffs€Y), set the offset values of the two encoder algfor
correction. They must be between 0.1 V. A zeraiealisables this feature.

The default value is zero.

Encoder Phase Compensation
Stages.ini file entryEncoderPhaseCompensation

The signal phase correctidancoderPhaseCompensati), sets the phase correction
of the cosine signal phase. This correction isiagmfter the differential amplitude
correction. This value must be between £10°. A zedoe disables this feature.

Sinexsi n(PhaseCorrpensati onx ”j +CorrectedCosine
PhaseCorrectedCosine = 180

co{PhaseCompmsation xﬂj
180
The default value is zero.

Encoder Differential Gain
Stages.ini file entryEncoderDifferentialGain

The amplitude correctiom;ncoderDifferentialGainsets the amplitude correction of the
cosine signal amplitude. It must be between +0.2e/o value disables this feature.

CorrectedCosine = (1+ Encoder Differential Gai n) xCosine

The default value is zero.

Encoder Index Offset
¢ |n units.

The EncoderindexOffset is used with the fast PQ@tions. It allows defining a preset
value to extend the PCO position register whertréhee! of the stage is larger than the
register range. This parameter should be usedoaith

Encoder Hard Interpolator Error Check
Not Applicable — Only for XPS-Q8

Encoder Sin Cos Radius Check
+ Enabled or Disabled.

The purpose is to verify in real time that the hjss! radius is not too small or too high
for the interpolation denoting a problem with thage 1 Volt peak to peak sin cos
encoder. The limits are (0.6 to 1.2 V) for a gomphal; out of that range, a positioner
error is generated

Q> Newport®
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Current Position Filter Select

Frequency of the filter applied on the servo loogifion. This filter does not limit the
encoder bandwidth because it is applied after afifaterpolation however it generates
a latency on the positioithe ideal value for Curent Position Filter is 3.1t%s the
lowest frequency with a latency compatible with tieerector frequency. See table
below for more information.

Possible values for Current Position Filter Fregquyeor PCO Position Filter Frequency
with associated latency:

Parameter Value | Filter Frequency | Position Latency

5000 No filter

600 600 kHz 210 ns
230 230 kHz 540 ns
110 110 kHz 1.14 ps
49.74 49.74 kHz 2.5 s
24.87 24.87 kHz 5us
12.43 12.43 kHz 10 ps
6.22 6.22 kHz 20 ps
3.11 3.11 kHz 40 pus
1.55 1.55 kHz 80 s
0.78 0.78 kHz 160 ps

PCO Position Filter Select

The ideal value for Curent Position Filter is 3.1tIs the lower frequency with a
latency compatible with the corrector frequencyplaee:

Frequency of the filter applied on the positiondifw PCO, External Gathering and
AquadB output

This filter does not limit the encoder bandwidtitdese it is applied after sin/cos
interpolation however it generates a latency orpthstion. The ideal value for PCO
Position Filter depends on the application. Seketabove for more information.

(Optional- three entries) Positioner mapping paratees.

Positioner Mapping File Name

The PositionerMappingFileNamdefines the name of the mapping file used for the
positioner mapping compensation. No entry for tleerfame disables the feature.

Positioner Mapping Line Number

The PositionerMappingLineNumbetefines the number of data lines in the positioner
mapping file. This value must be greater than araétp 3 and less than 200. This
parameter is primarily used as a check to confirendorrectness of the mapping file.

Positioner Mapping Max Position Error

The PositionerMappingMaxPositionErragiunits) defines the maximum absolute value
of the error corrections in the mapping file. Tha@ameter is primarily used as a check
to confirm the correctness of the mapping file.

Please refer tBeatures Manualfor further information about the positioner mappi
functionality.
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Example:
; --- Position encoder interface parameters

; --- <Encoder.AnalogInterpolated>

EncoderType = Analoginterpolated

LinearEncoderCorrection = 0 ; Ppm

EncoderZMPIlug = Encoder

EncoderinterpolationFactor = 4000

EncoderScalePitch = 0.004 ; Unit

EncoderSinusOffset = 0 ; Volt

EncoderCosinusOffset = 0 ; Volt

EncoderPhaseCompensation = 0 ;--- deg

EncoderDifferentialGain = 0

PositionerMappingFileName =

PositionerMappingLineNumber = 0
PositionerMappingMaxPositionError = 0 ; Unit
EncoderindexOffset = 0 ; Unit
EncoderHardInterpolatorErrorCheck = Enabled ; # Only used by ISA
CIE

EncoderSinCosRadiusCheck = Enabled ; # Only used by PCI CIE
CurrentPositionFilterSelect = 3.1 ; kHz # Only used by PCI CIE
PCOPositionFilterSelect = 5000 ; kHz # Only used by PCI CIE

5.2.5 Sine/Cosine 1 Vpp (Analoginterpolated Theta) PP vaion only

Encoder Type: AnaloginterploatedTheta

This encoder type is composed of three encoderssarskd when the position sensor
delivers two 1 Vpp sine/cosine signals that gedrimblated by the XPS controller.

Encoder Radius

The theta encoder radiugncoderRadius (XY *19, is the radius of the theta (three
encoders).

Maximum Encoder Correction X

The MaximumEncoderCorrection¥ets the maximum allowed (limit) correction foeth
X positioner.

Maximum Encoder Correction Y

The MaximumEncoderCorrection¥ets the maximum allowed (limit) correction foe th
Y positioner.

For all other configuration file parameters refert
section 5.2.4: Sine/Cosine 1 Vpp (Analoginterpolated)”.
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5.3

531

Profiler

In this configuration category, users are building Profile generator parameters
section of the stages.ini file.

Example:
; --- Profile generator parameters

; --- <Profiler.Sgamma>
MaximumVelocity = 300 ; Unit/s
JogMaximumVelocity = 300 ; Unit/s
MaximumAcceleration = 2500 ; Unit/s?
JogMaximumAcceleration = 2500 ; Unit/s2
EmergencyDecelerationMultiplier = 4
MinimumJerkTime =0.02 ; s
MaximumJerkTime = 0.02 ; s
TrackingCutOffFrequency = 25 ; Hz

Type: Sgamma

Maximum Velocity

The maximum velocityMaximumVelocitfunits/s), sets the maximum velocity the
stages can be commanded to move. This value mugehéer than zero and less than
or equal to the stage velocity at maximum commaeée Eection 5.9.18).

When used with stepper motors and sine/cosineiposiontrol the value for the
maximum velocitynust be less than or equal to DisplacementPerFullStefsee
section 5.9.17) multiplied by the servo loop fremgye For smooth operation, however,
we recommend to not exceed one-quarter of this mmaxi possible value.

Jog Maximum Velocity

The maximum velocity while in jog modéogMaximumVelocitfunits/s) sets the
maximum velocity the stages can be commanded teermojg mode. This value must
be greater than zero and less than or equal tstaéige velocity at maximum command
(see section 5.9.18).

When used with stepper motors and sine/cosineiposiontrol the value for theg
maximum velocitynust be less than or equal to DisplacementPerFullStefsee
section 5.9.17) multiplied by the servo loop fremgye For smooth operation, however,
we recommend to not exceed one-quarter of this mmaxi possible value.

Maximum Acceleration

The maximum acceleratioMaximumAcceleratiofunits/s?), sets the maximum
acceleration the stage can be commanded to moievallue must be greater than zero
and less than or equal to the stage acceleratimasimum command (see section
5.9.2).

The recommended value for smooth displacementuistimes the maximum velocity.

Jog Maximum Acceleration

The maximum acceleration while in jog motaximumAcceleratiofunits/s?) sets the
maximum acceleration the stage can be commandaadyve in jog mode. This value
must be greater than zero and less than or eqtia tstage acceleration at maximum
command (see section 5.9.2).

The recommended value for smooth displacementuistimes the jog maximum
velocity.
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Emergency Deceleration Multiplier

The emergency deceleration multipliEmergencyDecelerationMultipliedefines the
ratio between the emergency deceleration duringnaergency brake and the normal
deceleration during normal brake. This value mesgteater than or equal to one.

The default setting is 4.

Minimum/Maximum Jerk Time:

The SGamma profile generator jerk timgbnimumJerkTimés) and
MaximumJerkTimés), set the jerk times of the SGamma profile gatoer The
minimum jerk time must be less than the maximurk fene and greater than or equal
to the profile generator cycle period (0.4 ms).

) | Tierk ! Tierk !
Acceleration  =<—> !
Profile

Y ~

j | | j
| Tierk | | Tierk |

Velocity
Profile

Y -

Position
Profile

Y -

Figure 1: SGamma motion profile.

The recommended values for a smooth displacement ar

¢ MaximumJerkTime 0.05 s

e MinimumJerkTime 0.005 s

For more information about the SGamma motion peofitee alséeatures Manual

Tracking Cut Off Frequency

The tracking mode filter cut off frequencirackingCutOffFrequencfHz), sets the cut
off frequency of the filter applied to the trackimgput. This frequency must be at least
ten times less than the servo loop bandwidth tadgpoor tracking. It must be also
greater than or equal to zero (disable) and less o equal to half of the profile
generator cycle frequency (2500 Hz).

The default setting is 5 Hz.
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5.4

54.1

54.2

Servitudes

In this configuration category, users are buildimg Position encoder interface
parameters section of the stages.ini file:

Example:
; --- Travels and servitudes type parameters

; --- <Servitudes.StandardEORDriverPlug>
ServitudesType = StandardEORDriverPlug
MinimumTargetPosition = -45 ; Unit
MaximumTargetPosition = 45 ; Unit
HomePreset = 0 ; Unit

The XPS controller supports 5 settings for thetlisainsors input plug:
* No Servitudes

» Driver board

« Encoder board

* None for spindle group

« None for piezo driver

The choice of the setting for the limit sensor inplug depends on where these signals
are electrically connected to the XPS controlléhex through the plug on the driver
board or through the plug on the encoder board.setténgnone for spindle groujs

only used for spindle groups.

The limit sensor input plug setting is based orep#tage settings, such as: maximum
stage travel, maximum drivable speeds and accelesatetc.

No Servitudes (NoServitudes)

Servitudes Type: NO_SERVITUDES

This setting disregards the end of run detectiganef the signals are present. There
are no parameters to set for this servitude type.

Minimum Target Position

The minimum positionMinimumTargetPositiounits), sets the minimum allowed
position for any move command. This value mustdss than the maximum position.

Maximum Target Position

The maximum position, MaximumTargetPosition (unitsts the maximum allowed
position for any move command. This value mustieaigr than the Home Preset.

Home Preset

The home positiorllomePresefunits), sets the position value of the home refese
This value must be between the minimum positionthrdnaximum position defined
above.

Piezo

Servitudes Type: Piezo

This setting can only be used with piezo stagedistegards the end of run detection,
even if the signals are present.
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54.3

54.4

54.5

Spindle

Servitudes Type: Spindle

This setting can only be used with stages confiasespindle groups. It disregards the
end of run detection, even if the signals are prese

Home Preset

The home positiorllomePresefunits), sets the position value of the home refese
This value must be greater than zero and lessthie®pindlePeriod.

Spindle Period

The SpindlePeriodunits) sets the period of the spindle rotationisMalue must be
greater than zero.

Driver Board (StandardEORDriverPlug)

Servitudes Type: StandardEORDriverPlug

This setting is used when the travel limit sigreats wired to the XPS controller through
the driver board plug.

Minimum Target Position

The minimum positionMinimumTargetPositiounits), sets the minimum allowed
position for any move command (Traye!). This value must be less than the maximum
position.

Maximum Target Position

The maximum positionylaximumTargetPositiofunits), sets the maximum allowed
position for any move command (Traset). This value must be greater than the Home
Preset.

Origin (0)  Home ref.

Travenar- Travesos- Travesest+ Travenarct

Figure 2: Minimum and maximum travel position.

Home Preset

The home positiorllomePresefunits), sets the position value of the home refese
relative to the origin (zero). This value must leévieen the minimum position and the
maximum position defined above.

Encoder Board (StandardLimitAndLimitEncoderPlug)

Servitudes Type: StandardLimitAndLimitEncoderPlug

This setting is used wheamly the travel limit signals are wired to the XPS colr
through the encoder board plug.

For all other configuration file parameters refert
section 5.4.4: “Driver Board (StandardEORDriverPI)g
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5.4.6

5.5

55.1

Encoder Board (StandardLimitAndHomeEncoderPlug)

Servitudes Type: StandardLimitAndHomeEncoderPlug

This setting is used wheoth the Home signal and the travel limit signals anedto
the XPS controller through the encoder board plug.

For all other configuration file parameters refert
section 5.4.4: “Driver Board (StandardEORDriverPI)g

Backlash

In this configuration category, users are buildimg Backlash compensation parameters
section of the stages.ini file.

Example:
; --- Backlash parameters

; --- <Backlash.Standard>

Backlash = 0 ; Unit
CurrentVelocityCutOffFrequency = 100 ; Hz
CurrentAccelerationCutOffFrequency = 100 ; Hz

Type: Standard

Backlash

The stage backlasBacklash(units), sets the backlash compensation value egbpdi
the target position for a move (Séeatures Manua). This value must be greater than
or equal to zero (backlash disabled).

The default value is zero.

Current Velocity Cut Off Frequency
Gathering velocity cut off frequency.

Current Acceleration Cut Off Frequency
Gathering acceleration cut off frequency

The gathering cut off frequencigSurrentVelocityCutOffFrequendydz) and
CurrentAcceleration-CutOffFrequen¢iz), set the cut off frequencies for low-pass
filters that are applied to the CurrentVelocity &drrentAcceleration saved by the
gathering feature. These filters reduce derivativise. They must be greater than zero
(filter disabled) and less than half of the seoy frequency.

The default value is 100 Hz which is about fivedsrgreater than the bandwidth of the
position servo loop of a typical screw driven stage
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5.6 Home Search

In this configuration category, users are buildimg Home search process parameters
section of the stages.ini file.

Example:
; --- Home search process parameters

; --- <HomeSearch.MechanicalZeroAndindexHomeSearch>
HomeSearchSequenceType = MechanicalZeroAndindexHomeSearch
HomeSearchMaximumVelocity = 100 ; Unit/s
HomeSearchMaximumAcceleration = 500 ; Unit/s?
HomeSearchTimeOut=5; s

HomingSensorOffset = 0 ; Unit

The XPS controller supports 8 different home searceesses:
¢ No home search

* Mechanical zero only

* Mechanical zero and index

¢ Minus end of run only

e Minus end of run and index

e Current position as home

e Plus end of run only

e Index only

The choice depends on the availability of referesigaals such as: a mechanical zero
signal, a minus end of run signal or an index digna

For more information about the possible home seprobesses, please refer to the
Features Manual.

5.6.1 No Home Search (NoHomeSearch)

Home Search Sequence Type: NO_ HOME_SEARCH
This home search process is used only used for Bucomfiguration.
There are no parameters to set for this home ségpeh

5.6.2 Mechanical Zero and Index (MechanicalZeroAndindexHaneSearch)

Home Search Sequence Type: MechanicalZeroAndIindexhteSearch

This home search process is used when the mechaeioasignal and the index signal
are both used for the home search.

Origin
MZ signal A
» Time
Home search .. Stop éfter origin detection, <«€arch in the
, opposite direction with half the velocity
Stop &fter origin detection, s€arch in the oppotite direction

with 1/10 of the programmed home search spﬂéﬁ_
Encoder pulse o
i Stop et the next encoder pulse

» Time
Figure 3: Mechanical zero and index home searclcess.
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5.6.3

Home Search Maximum Velocity

The home search maximum velocijomeSearchMaximumVelocitynits/s), sets the
maximum velocity of the profile generator during thome search process. It must be
greater than zero and less than or equal tdfledmumVelocityfsee section 5.3.1).

The default value is one half of tMaximumVelocity

Home Search Maximum Acceleration

The home search maximum acceleratldomeSearchMaximumAcceleratiumits/s?),
sets the maximum acceleration of the profile geter@during the home search process.
This value must be greater than zero and lessahaqual to théaximumAcceleration
(see section 5.3.1).

The default value is one half of the maximum aaeien.

Home Search Time Out

The home search time olitpmeSearchTimeO(s), sets the time out value for the
home search process. When HmmeSearchTimeOtitme is elapsed and the home
search process is not yet finished, the XPS cdatrolill generate an emergency stop
and will abort the home search process. ibeneSearchTimeOwalue must be greater
than or equal to the profile generator period (4ép

Homing Sensor Offset
e Inunits.
» [0:1000]

This offset value is used to move the sthigeningSensorOffsétom the home detected
position. Example: With a stage having a HomePrese¢ro and a
HomingSensorOffsetf zero will have the stage carriage being atsitijpm. The same
stage having a HomePreset of zero and a Homing8efiset of ten units will have the
stage carriage being ten units away from the ptesvamnfiguration.

Mechanical Zero Only (MechanicalZeroHomeSearch)

Home Search Sequence Type: MechanicalZeroHomeSearch

This home search process is used only when theanazh zero signal is used for the
home search.

MZ signal A Origin

HOITIE SEarCn I
> i
» Time

Figure 4: Mechanical zero home search process.

For all other configuration file parameters referat section 5.6.2:
“Mechanical Zero and Index (MechanicalZeroAndIindexHaneSearch}.

EDHO0406EN1020 — 12/19

Q> Newport®
30



XPS-D Controller Configuration Manual

5.6.4 MinusEndOfRunAndindexHomeSearch
Home Search Sequence Type: MinusEndOfRunAndindexHe@earch

This home search process is used when both thesraimii of run signal and the index
signal are used for the home search.

Origin = Travel -

MZ <ignél I
» Time

! g

Home search

v

A

Encoder pulse T

Time

v

Figure 5: Minus end of run and index home searatcpss.

For all other configuration file parameters refert section 5.6.2:
“Mechanical Zero and Index (MechanicalZeroAndIindexHaneSearch}.

5.6.5 MinusEndOfRunHomeSearch

Home Search Sequence Type: MinusEndOfRunHomeSearch

This home search process is used only when thesnaind of run signal is used for the
home search.

MZ signal & qrigin = travel -

home search

\4

» time
Figure 6: Minus end of run home search process.

For all other configuration file parameters referat section 5.6.2:
“Mechanical Zero and Index (MechanicalZeroAndIindexHaneSearch}.

5.6.6 PlusEndOfRunHomeSearch
Home Search Sequence Type: PlusEndOfRunHomeSearch

This home search process is used only when theepldi®f run signal is used for the
home search.

MZsignal A  Origin = Travel +

Home <earch

»

» Time

Figure 7: Plus end of run home search process.

For all other configuration file parameters referat section 5.6.2:
“Mechanical Zero and Index (MechanicalZeroAndIindexHaneSearch}.
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5.6.7

5.6.8

5.7

5.7.1

5.7.2

IndexHomeSearch

Home Search Sequence Type: IndexHomeSearch

This home search process is used only when theepldi®f run signal is used for the
home search.

MZ signal A Origin = Index Vindex = HomeSearchMaxVelocity / 2, first in positive direction.
If up to EOR+ theindex signal isstill not found yet, redo index
search in negative direction.

Home search

v

» Time
Figure 8: Index home search process.

For all other configuration file parameters referat section 5.6.2:
“Mechanical Zero and Index (MechanicalZeroAndIindexHaneSearch}.

CurrentPositionAsHome

Home Search Sequence Type: CurrentPositionAsHome

This home search process is used when the cursitign is defined as the home
position.

For all other configuration file parameters refert section 5.6.2:
“Mechanical Zero and Index (MechanicalZeroAndindexHaneSearch}.

Motion done

In this configuration category, users are buildimg Home search process parameters
section of the stages.ini file.

Example:
; --- Motion done parameters

; --- <MotionDone.Theoretical>

MotionDoneMode = Theoretical
The motion done condition mode defines when a masa@ompleted. When set to
theoretical motion endyr a settingoosition and velocity checkir@an be defined by the
user to allow a more precise definition of the motdone by conditioning the motion

completion to a number of parameters that takeeitiding of the positioner into
account. The default value for this parameteéhéoretical motion end

Theoretical
Motion Done Mode: Theoretical

A theoretical definition of when motion is comple@culated by the motion profiler.
Note that this does not take into account theisgttf the positioner at the end of the
move. Sed-eatures Manualfor more information.

There are no additional parameters to set forMlugon done type.
VelocityAndPositionWindow

Motion Done Mode: VelocityAndPositionWindow

The VelocityAndPositionWindow MotionDone allows are precise definition of
when a motion is complete by specifying the enthefmove with a number of
parameters that take the settling of the positiameraccount. See sectiGeatures
Manual for more information.
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Other configuration parameters:

* Motion Done Mode

* Motion Done Position Threshold
* Motion Done Velocity Threshold
* Motion Done Checking Time

* Motion Done Mean Period

¢ Motion Done Timeout

5.8 Corrector

In this configuration category, users are building Position servo loop parameters
section of the stages.ini file.

Example:
; --- Position servo loop parameters

; --- <Corrector.PIDFFAcceleration>
CorrectorType = PIDFFAcceleration
ClosedLoopStatus = Closed
FatalFollowingError = 1 ; Unit

KP = 300000
KI =10000000
KD =800
KS=0.8

GKP =0

GKD =0
GKI=0

KForm =0 ; Unit
IntegrationTime = 1E+99 ; s
DerivativeFilterCutOffFrequency = 4000 ; Hz
DeadBandThreshold = 0 ; Unit
KFeedForwardAcceleration = 1
NotchFrequencyl =0 ; Hz
NotchBandwidthl = 0 ; Hz
NotchGainl =0
NotchFrequency2 =0 ; Hz
NotchBandwidth2 = 0 ; Hz
NotchGain2 =0
KFeedForwardJerk =0

5.8.1 NoCorrector

Corrector Type: NoCorrector
This servo loop type is only used for Dummy confagion.
There are no additional parameters to set forsthigo loop type.
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5.8.2

5.8.3

NoEncoderPosition

Corrector Type: NoEncoderPosition

This servo loop type is used for stages withoubdag, i.e. stages used always in open
loop.

There are no additional parameters to set forahigector type.
PIDDualFFVoltage

Corrector Type: PIDDualFFVoltage

This servo loop type is used when the positionsérop directly drives the voltage
applied to the motor, for instance a DC motor withimchometer connected to a
voltage amplifier.

SetPoint
Acceleration

>

KFeedForwardAcceleration

1

Friction

SetPoint
Velocity

SetPoint
Position

-

KFeedForwardVelocity

PID Corrector

: Filtering &
Calculations

Limitation

Driver Board
& Stage

From
the encoder

Figure 9: PIDDualFFVoltage corrector.

This servo loop type features a parallel PID sdoop with feed forwards for velocity
and acceleration, and two notch filters.

Closed Loop Status

The position servo loop status parameter setsdbiign servo loop either to open loop
i.e. without feedback of a position encoder, ocltsed loop, i.e. with feedback from a
position encoder. The default value for this parn@misclosed

Setpoint Setpoint
commands Motorized commands Corrector Motorized
stage [ *|  stage
Current Feedbeck from
values the encoder [
Open loop Closed loop
Figure 10: Open and closed loop.
Q> Newport®
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Fatal Following Error

The value for the fatal following error sets thexinaum allowed following error of the
positioner before generating an error response frentontroller. This error is defined
as the absolute value of the difference betweesétmint position and the current
position. This value is calculated each servo cyléllowing error that exceeds this
value will generate the corresponding error codkaation. It must be greater than

Zero.
Setpoint
Position
Current
Position

Figure 11: Following error.

| Following
Error |

Dual Feed Forward PIDDualFFVoltage) PID Parameters entriesfor the
configuration file:

« K P — PID servo loop proportional gain

« K| — PID servo loop integral gain

« K D — PID servo loop derivative gain

e K S — PID integral saturation value

« Integration Time -- PID integration time

« Derivative Cut Off Frequency -- PID derivative filter cut off frequency

» K Feed Forward Velocity -- Velocity feedforward gain

« K Feed Forward Acceleratiorr Acceleration feedforward gain

« K Feed Forward Velocity Open Loop --Velocity feedforward gain in open loop

The PID servo loop parametdt®, Kl, KD, KFeedForwardVelocitand
FeedForwardAcceleratiodefine the bandwidth of the servo loop. They mesgieater
than or equal to zero.

The PID integral saturation valleS sets the limit of the integral part of the PID serv
loop that is applied to the total servo loop outfite value foKS must be between 0
and 1.

The PIDIntegrationTimgseconds) defines the time span for integratiothefresidual
errors. A small value limits the effect of the igitel gainKI. It must be greater than or
equal to the servo loop period (125 ps).

The PIDDerivativeFilterCutOffFrequencfHz) sets the cut-off frequency of the
derivative filter. It can be used to reduce thesadntroduced by the numerical
derivation of the following error. It must be greathan or equal to zero (zero means
filter is disabled) and less than or equal to béathe servo loop frequency.

As the output of the position servo loop is neitirgocity nor acceleration, individual
feed forwards for the velocity and for the accdieracan be set. The
KFeedForwardVelocityOpenLodp only used when the position servo loop is inrope
loop.

All parameters will have an impact on system penfamce and should be set together. It
should be noted that parameters are best set $oedgerformance according the
requirements of the motion application (small faling error during trajectory motion,
short settling time after a displacement, ...). Tdosument will present context specific
information on setting PID parameters, but is nt¢mded to be a tutorial on servo
loops. Please refer to the common literature fgereral treatment of servo loops.
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Choice: PID servo loop

Kl KD x Kl
C(p)= KP+o+ 2P~ kpr 21 KDx P, wherep is the Laplace variable.
p (r4xp+) p
Mechanical transfer functiort (p) = 1
px60xGxKvx (1, xp+1)

Where: G: ratio between motor rotation and stage displacgme
(revolution/units)

Kv: motor voltage constant (V/rpm)

X . .
T, = %: stage mechanical time constant (s)
Where: R.;: motor winding resistance per pha$® (

J : total inertia on the motor axis (kg.m?). See isec5.10.6:
“DRVO01AnalogVelocity (with tachometer feedback)rfdetail.

Kt: motor torque constant (N.m/A)

Assumptions
» Position closed loop time constants (real and rasoe): 7, =7, (S) is between 8
ms and 16 ms (10 Hz and 20 Hz) depending on therfiechanical resonance.

* The damping factor of the closed loop to avoid elepts (see closed transfer
function numerator) is¢ =1.25

Notice: T=———
2xx f

PID parameters
The closed loop transfer function is:

%xp2+gx p+1
) 60><G><Kv><rmxp3+(KD+60><G><Kv]xp2+KP

— xXp+1
Kl Kl Kl P

KI
2
T, XT,

T(p)

[2x(xrlxr2+rg— ]xp2+(r1+2x(xr2)xp+1

m

(1, % p+1)><(r22x p>+2x{ % r2+1)
Identification with (7, x p+1) x (72 x p* +2x{x 7, +1) results in:

(1,+2x{%x1,)x60xGxKvXT,

» PID servo loop proportional gairkKP = 5
Tl X T2

. . 60xGxKvxTr
+ PID servo loop integral gairkl = —————"
Tl X T2

< PID servo loop derivative gain:
((2><Z>< T XT,+ 15 )X T, =T, r§)><60><G><Kv

2
0L XT,

KD =

* PID integral saturation value: defaliS= 0.8
+ PID integration time:IntegrationTime=1€s (full integration)

e PID derivative filter cut off frequency:DerivativeCutOffFrequency =5000 Hz
(maximum)
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« velocity feedforward gainKFeedFarwardVelacity = 60 x G x Kv

» acceleration feedforward gaiKFeedForwardAcceleration%

* velocity feedforward gain in open loop:
KFeedForwardVelacityOpenLoop = 60 x G x Kv

Dual Feed Forward (PIDDualFFVoltage) Variable PID parametersentries for the
configuration file:

e G K P — variable PID proportional gain multiplier
¢ G K| —variable PID integral gain multiplier

e G K D — variable PID derivative gain multiplier
K Form — variable PID form coefficient

In addition to the classical gains of the PID sdoap, the XPS controller PID position
servo loop features variable gain factGisP, GKD, andGKI. These gains can be used
to reduce settling times of systems exhibiting naiform behavior or to tighten the
servo loop during the final segment of a move. &a@mple, a stage with a high level of
friction will have a response which is dependenttensize of the move: friction is
negligible for a large move, but becomes a predantifactor for small moves. For this
reason, the required response of the system th thaccommanded position is not the
same for small and large moves. The optimum vadi®$D parameters for small
moves are often higher than the optimum valuetafge moves. Users that do not want
to set individual PID gains for different size nawts can benefit from variable PID
gains. Variable gains are driven by the distante/éen the target position and the
current position. They must be greater than -1.

The parameter PID form coefficient valki&orm (units) defines the relationship
between the distance to the target and the chafrtpe 1D gains:

KForm ].
| TagetPosition - CurrentPosition | +KForm)

Kx= (l"‘ GKxe

It must be greater than or equal to zero.

The smaller the variable PID form coefficient vaisigthe sharper the change of the
PID gains.

GKp =10 Kp=2
Target Position=0
Encoder Position = -100 to 100

Kform H b

K iion) = |1+ GK- = o
P (Kform, Encoder Position) [ * ( | Target Position - Encoder Position | + Kform

1+6Kp)-K
’ I ( p)-Kp

Kp (1, Encoder Position)
<

-—-- Kp (10, Encoder Position)

0
-100 -50 0 50 100

Encoder Position

Figure 12: Influence of variable gains.

The default value for these parameters is O whisabdes the variable gains.
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Dead Band Threshold

The servo loop dead band threshold sets the deawbiadue of the position loop. When
set to a value other than zero, the position Isagisabled when the following error is
less than the value for the dead band threshold #i¢Dheoretical motion is done. In
some cases, this can avoid oscillations of stagisbacklash or friction. It can also
reduce stage settling times, but may result irdtegierror from the target position. It
must be greater than or equal to zero. The defalde for this parameter is 0, which
disables this feature.

At this time the servo

Position I servo loop is disabled
A 1
|
| /\ Deadbend threshold
\ A
Setpoint / N / \ /_\
Position / : \ / \ / -
| \
1
) Vv
Theoretical
motion done
=Time
Figure 13: Deadband threshold.
Friction

The friction compensation can be used to comperisafeaction of stages during
motion. When set to a value other than zero, ticidn parameter defines a voltage
applied directly to the motor consistent with theedtion of motion. The default value
for this parameter is 0, which disables this featur

Dual Feed Forward PIDDualFFVoltage) Notch Filters Parametersentries for the
configuration file;

* Notch Frequency landNotch Frequency 2— first and second notch filter center
frequency

* Notch Bandwidth 1 andNotch Bandwidth 2 — first and second notch filter
bandwidth:

* Notch Gain 1andNotch Gain 2— first and second notch filter gain

The output of the position servo loop is filtergdtivo notch filters. These filters can be
used to avoid the excitation of specific frequesciehey are defined by their center
frequenciedNotchFrequency<n°XHz), bandwidthdNotchBandwidth<n°>(Hz) and

their gainadNotchGain<n®> The frequencies and bandwidths must be greaaerdh
equal to zero (filter disabled) and less than araétp half of the servo loop frequency.
The gain must be greater than or equal to zerodefeult value for these parameters is
0, which disables this feature.
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Notch bendwidths

D i *------- <
BODE : Gain
40 —— — =S
i 4 —._‘:%nn""ﬁ—.__
iNot¢h gein = 20log(0.1) = -20
[
~ 20 | v =
= I ¥
5 | \
h | : \\ |
] | AN
Notch gein = 20l0g[0.01) = 14C | \\
v - » Notch frequencies
—-20
100 200 00 400 500 0] 00 200 200 1000
— Without noich Frequency (Hz)
—— With noch

Figure 14: Notch filters.

5.8.4 PIDFFAcceleration
Corrector Type: PIDFFAcceleration

This servo loop type is used when a constant vapdied to the driver results in a
constant acceleration of the stage.

SetPoint
Acceleration
KFeedForwardAcceleration
SetPoint
Position

PID Corrector Filtering &

Calculations Limitation To the driver

Driver Board
& Stage

From
the encoder

i

Figure 15: PIDFFAcceleration corrector.

This servo loop type features a parallel PID sdoop with feedforward acceleration
and two notch filters.
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Setpoint
commands

Open loop

Closed Loop Status

The position servo loop status parameter setsdbiign servo loop either to open loop
i.e. without feedback of a position encoder, ocltsed loop, i.e. with feedback from a
position encoder. The default value for this par@misclosed

Setpoint

Motorized
stage

Motorized commands

stage Corrector —>

Feedbeck from
the encoder [

Current
values

Closed loop

Figure 16: Open and closed loop.

Fatal Following Error

The value for the fatal following error sets thexinaum allowed following error of the
positioner before generating an error response frentontroller. This error is defined
as the absolute value of the difference betweesdtmint position and the current
position. This value is calculated each servo cyléllowing error that exceeds this
value will generate the corresponding error codkaation. It must be greater than

Zero.
Setpoint
Position
Current
Position

Figure 17: Following error.

| Following
Error |

Feed Forward PIDFFAcceleration) PID Parametersentries for the configuration
file:

« K P — PID servo loop proportional gain

« K| — PID servo loop integral gain

« KD — PID servo loop derivative gain

e K S — PID integral saturation value

* Integration Time — PID integration time:

< Derivative Cut Off Frequency — PID derivative filter cut off frequency
» K Feed Forward Acceleration— Acceleration feedforward gain

e K Feed Forward Jerk — Jerk feedforward gain

The PID servo loop parametdt®, KI, KD andKFeedForwardAcceleration,
KFeedForwardJerkdefine the bandwidth of the servo loop. They mesgkeater than
or equal to zero.

The PID integral saturation valleS sets the limit of the integral part of the PID serv
loop that is applied to the total servo loop outfilteKS parameter must be between 0
and 1.

The PIDIntegrationTimgseconds) defines the time span for integratiothefresidual
errors. A small value limits the effect of the igitel gainKI. It must be greater than or
equal to the servo loop period (125 ps).
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The PIDDerivativeFilterCutOffFrequenciHz) sets the cut-off frequency of the
derivative filter. It can be used to reduce thesadntroduced by the numerical
derivation of the following error. It must be greathan or equal to zero (zero means
filter is disabled) and less than or equal to bathe servo loop frequency.

All parameters will have an impact on system pentonce and should be set together. It
should be noted that parameters are best set $oedgerformance according the
requirements of the motion application (small faling error during trajectory motion,
short settling time after a displacement, ...). Tdosument will present context specific
information on setting PID parameters, but is nt¢mded to be a tutorial on servo
loops. Please refer to the common literature fgereral treatment of servo loops.

Choice: PID servo loop
Kl KD x Kl

C(p)= KP+o+ 2P o kp+ 24 KD X P, wherep is the Laplace variable.
P (raxp+l) p

1
Mechanical transfer functiort (p) = F (driver transfer function disregarded)

Assumptions

 Position closed loop time constants (real and rascs), 71 = 7> (s) is between 4 ms
and 8 ms (20 Hz and 40 Hz) depending on the fiesttranical resonance.

e The damping factor of the closed loop to avoid ekiepts (see closed transfer
function numerator) is{ =1.25

Notice: T =——
2xx f

PID parameters
The closed loop transfer function is:

KD KP

xpP+—xp+1l
T(p) ~ Kl P Kl P
ixp3+pr2+pr+1
Kl Kl K

_ (2x(x rlxr2+r22)xp2+(rl+2xgx 7,)xp+1

(nxp+Y)x(z3x p* +2xx1,+1)

Identification with (7 X P+1) X(T§ xp?+2x{xT, "'1) results in:

rl+2x(xr

» PID servo loop proportional gairKP = — =1.4¢’ with 7, =7,=5ms
Tl X T2

« PID servo loop integral gairKl = 5 =8e° with 7, =7, =5ms

X7,
2

2XOXT, XT,+T .
COXLAT, 762 wiith 5,=1,=5ms

2
I,XT,

e PID servo loop derivative gairKD =

» PID integral saturation value: defalftS=(0.8
+ PID integration time:IntegrationTime=1€s (full integration)

 PID derivative filter cut off frequencyDerivativeCutOff Frequency = 5000 Hz
(maximum)

« acceleration feedforward gailFeedFarwardAcceleration=1
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Feed Forward PIDFFAcceleration) Variable PID parameters entries for the
configuration file;

e G K P — variable PID proportional gain multiplier
e G K| —variable PID integral gain multiplier

* G K D — variable PID derivative gain multiplier
K Form — variable PID form coefficient

In addition to the classical gains of the PID sdoap, the XPS controller PID position
servo loop features variable gain fact@isP, GKD, andGKI. These gains can be used
to reduce settling times of systems exhibiting naiferm behavior or to tighten the
servo loop during the final segment of a move. &@mple, a stage with a high level of
friction will have a response which is dependenthlansize of the move: friction is
negligible for a large move, but becomes a predantifactor for small moves. For this
reason, the required response of the system th thaccommanded position is not the
same for small and large moves. The optimum vadi®$D parameters for small
moves are often higher than the optimum valuetafgie moves. Users that do not want
to set individual PID gains for different size nuyts can benefit from variable PID
gains. Variable gains are driven by the distanteden the target position and the
current position. They must be greater than -1.

The parameter PID form coefficient valki&orm (units) defines the relationship
between the distance to the target and the charthe 1D gains:

KForm ]
| TagetPosition - CurrentPosition | +KForm)

Kx= [1"‘ GKxe

It must be greater than or equal to zero.

The smaller the variable PID form coefficient vaisgthe sharper the change of the
PID gains.

GKp=10 Kp=2

Target Position =0

Encoder Position =-100 to 100

Kform H b

K itiom = |1+ GK- o o
P (Kform, Encoder Position) ’ ¥ ( | Target Position - Encoder Position | + Kform

(1+GKp) - Kp

25

Kp (1, Encoder Position)

- == Kp(lO, Encoder Position)

e

0
-100 -50 0 50 100
Encoder Position

Figure 18: Influence of variable gains.

The default setting for these parameters is 0 wiishbles the variable gains.

Dead Band Threshold

The servo loop dead band threshold sets the deativadue of the position loop. When
set to a value other than zero, the position Isafisabled when the following error is
less than the value for the dead band threshold #i¢Dheoretical motion is done. In
some cases, this can avoid oscillations of stagiishacklash or friction. It can also
reduce stage settling times, but may result irdwegierror from the target position. It
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must be greater than or equal to zero. The defalue for this parameter is 0, which
disables this feature.

At this time the servo

Position I servo loop is disabled
A |
|
| /\ Deadbend threshold
1 A
Setpoint / N / \ /\
Position / : \ / \ / -
! N
1
/) V
Theoretical
motion done

"Time

Figure 19: Deadband threshold.

Feed Forward PIDFFAcceleration) Notch filters parametersentries for the
configuration file:

« Notch Frequency landNotch Frequency 2— first and second notch filter center
frequency

* Notch Bandwidth 1 andNotch Bandwidth 2 — first and second notch filter
bandwidth:

« Notch Gain 1andNotch Gain 2— first and second notch filter gain

The output of the position servo loop is filtergdtivo notch filters. These filters can be
used to avoid the excitation of specific frequesciehey are defined by their center
frequenciedNotchFrequency<n°XHz), bandwidthsNotchBandwidth<n°>(Hz) and

their gainsNotchGain<n®> The frequencies and bandwidths must be greaaerdh
equal to zero (filter disabled) and less than ara¢tp half of the servo loop frequency.
The gain must be greater than or equal to zero defeult value for these parameters is
0, which disables this feature.

Notch bendwidths

40 -
h gein = 20log(0.1) = -2C
I
= 20 | —
Q I
= I
. |
: :
] | L —
Notch géin = 20l0g[0.01) = 14C ! \\
v 4-—-——-———-F— L » Notch frequencies
0 100 200 300 400 500 &00 700 200 Q00 1000
— Without noich Frequency (H2)
—— With noch

Figure 20: Notch filters.
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5.8.5

PIDFFVelocity

Corrector Type: PIDFFVelocity

This servo loop type is used when a constant vabpdied to the driver results in
constant velocity of the stage, for instance a Dsfamwith tachometer connected to a
driver with internal speed loop. This servo loopetyfeatures a parallel PID servo loop
with a feed forward velocity and two notch filters.

SetPoint
Velocity

SetPoint
Position

KFeedForwardVelocity

Filtering &
Limitation

PID Corrector

Calculations To the driver

Driver Board
& Stage

From

Setpoint
commands

Open loop

the encoder

o

Figure 21: PIDFFVelocity corrector.

Closed Loop Status

The position servo loop status parameter setsdbiign servo loop either to open loop
i.e. without feedback of a position encoder, ocltsed loop, i.e. with feedback from a
position encoder. The default value for this par@misclosed

Setpoint
Motorized commands Corrector Motorized
stage " stage
Current Feedbeck from
values the encoder

Closed loop

Figure 22: Open and closed loop.

Fatal Following Error

The value for the fatal following error sets theximaum allowed following error of the
positioner before generating an error response frentontroller. This error is defined
as the absolute value of the difference betweesétmint position and the current
position. This value is calculated each servo cyléllowing error that exceeds this
value will generate the corresponding error codkaation. It must be greater than

Zero.
Setpoint
Position
Current
Position

Figure 23: Following error.

| Following
Error |
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Feed Forward PIDFFVelocity) PID Parametersentries for the configuration file:
« K P — PID servo loop proportional gain

e K| — PID servo loop integral gain

« K D — PID servo loop derivative gain

« K S— PID integral saturation value

* Integration Time — PID integration time:

« Derivative Cut Off Frequency — PID derivative filter cut off frequency

« K Feed Forward Velocity — Velocity feedforward gain

The PID servo loop parametdf®, KI, KD andKFeedForwardVelocitglefine the
bandwidth of the servo loop. They must be gredtan br equal to zero.
The PID integral saturation valiS sets the limit of the integral part of the PID serv

loop that is applied to the total servo loop outfite value foKS must be between 0
and 1.

The PIDIntegrationTimgseconds) defines the time span for integratiothefresidual
errors. A small value limits the effect of the igital gainKI. The value in seconds must
be greater than or equal to the servo loop pefi@8d (1s).

The PIDDerivativeFilterCutOffFrequenciHz) sets the cut-off frequency of the
derivative filter. It can be used to reduce thesadntroduced by the numerical
derivation of the following error. It must be greathan or equal to zero (zero means
filter is disabled) and less than or equal to bathe servo loop frequency.

All parameters will have an impact on system pentonce and should be set together. It
should be noted that parameters are best set $oedgerformance according the
requirements of the motion application (small faling error during motion, short
settling time after a displacement...). This documwititpresent context specific
information on setting PID parameters, but is nt¢mded to be a tutorial on servo
loops. Please refer to the common literature fgereral treatment of servo loops.

Choice: PI servo loop (Kd = 0)

Kl
C(p)= KP+?, wherep is the Laplace variable.

Mechanical transfer functiort (p) = , Where 7, is the time constant of

pX ( r,xp +1)
the velocity transfer function (s). See sectior0%1“DRV01AnalogVelocity (with
tachometer feedback)”.

Assumption

The position closed loop resonance time constgns much greater tham, . This

allows disregarding the velocity servo loop tranéfimction. By experiencer, is

about 10-20 ms for most screw driven stages BJIUTV ranges between 10 and 20. The

damping factor of the closed loafis set to{ =1.25to avoid overshoots, see closed
transfer function numerator.

1

Notice: T =———
2xx f

PID parameters

By taken into account thaf >>7,, the closed loop transfer function is:
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T(e) :ix p2+ﬁx p+1
Kl Kl

5 2><(><rp><p+1
rsxp2+2x(xrpxp+1

This results in:

\/1+2x(2 + l(l+2x(2)2+1

» Closed loop cut off frequencyFc =
2XTXT,

« PID servo loop proportional gairi(P:ZLZ =156.25with 7,=16ms
T
P

* PID servo loop integral gairkl =—; =3906.25with 7,=16ms

e WIS

» PID servo loop derivative gairKD =(

« PID integral saturation value: defautS= 0.8

« PID integration time:ntegrationTime=1€s (full integration)

« PID derivative filter cut off frequencylerivativeCutOffFrequency = 0 (disabled)
« velocity feedforward gainKFeedFaorwardVelocity =1

e Variable PID parameters

Feed Forward PIDFFVelocity) Variable PID parameters entries for the
configuration file;

* G K P —uvariable PID proportional gain multiplier
e« G K || —variable PID integral gain multiplier

* G K D —variable PID derivative gain multiplier

» K Form —variable PID form coefficient

In addition to the classical gains of the PID sdoap, the XPS controller PID position
servo loop features variable gain fact@isP, GKD, andGKI. These gains can be used
to reduce settling times of systems exhibiting naiferm behavior or to tighten the
servo loop during the final segment of a move. &@mple, a stage with a high level of
friction will have a response which is dependenthlansize of the move: friction is
negligible for a large move, but becomes a predantifactor for small moves. For this
reason, the required response of the system th thaccommanded position is not the
same for small and large moves. The optimum vadi®$D parameters for small
moves are often higher than the optimum valuetafgie moves. Users that do not want
to set individual PID gains for different size nuwts can benefit from variable PID
gains. Variable gains are driven by the distante/den the target position and the
current position. They must be greater than -1.

The parameter PID form coefficient valki&orm (units) defines the relationship
between the distance to the target and the chafrtpe 1D gains:

KForm ]
| TagetPosition - CurrentPosition | +KForm)

Kx= [1'4' GKxe

It must be greater than or equal to zero.

The smaller the variable PID form coefficient vaisigthe sharper the change of the
PID gains.
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GKp=10 Kp=2
Target Position =0
Encoder Position = -100 to 100

Kp B :’1+GK-( Kform H b
{farm, Encoster Fosiian) | Target Position - Encoder Position | + Kform
1+GKp)-K

- (1+GKp) - Kp

Kp (1, Encoder Position) N

-—-=- Kp (10, Encoder Position) |
0 | | |

-100 -50 0 50 100

Encoder Position

Figure 24: Influence of variable gains.

Dead Band Threshold

The servo loop dead band threshold sets the deativadue of the position control
loop. When set to a value other than zero, thetipadbop is disabled when the
following error is less than the value for the deadd threshold AND the theoretical
motion is done. In some cases, this can avoidlasoihs of stages with backlash or
friction. It can also reduce stage settling tiniag, may result in a residual error from
the target position. It must be greater than omaétpuzero.

At this time the servo

Position I servo loop is disabled
A I
|
| /\ Deadbend threshold
| A
Setpoint / :\ / \ /_\
Position / : \ / \ / -
| \
1
/) VvV
Theoretical
motion done

"Time

Figure 25: Deadband threshold.

Feed Forward PIDFFAcceleration) Notch filters parametersentries for the
configuration file;

* Notch Frequency landNotch Frequency 2 —first and second notch filter center
frequency

* Notch Bandwidth 1 andNotch Bandwidth 2 —first and second notch filter
bandwidth:

* Notch Gain 1andNotch Gain 2— first and second notch filter gain

The output of the position servo loop is filtergdtivo notch filters. These filters can be
used to avoid the excitation of specific frequesciehey are defined by their center
frequenciedNotchFrequency<n°XHz), bandwidthsNotchBandwidth<n°>(Hz) and

their gainsNotchGain<n®> The frequencies and bandwidths must be greaaerdh

Q> Newport®
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equal to zero (filter disabled) and less than ara¢tp half of the servo loop frequency.
The gain must be greater than or equal to zero defeult value for these parameters is
0, which disables this feature.

Notch bendwidths

«» “-—----- E
BODE : Gain
40 — = ==
' 4 ,—-—‘_\_——_'_‘—'—thnn‘_‘—-h
Notéh géin = 20log(0.1) = -2C
|
~ 20 | * m
3 | 4
— : \
E ' \\\
o : AN n
Notch géin = 20l0g|0.01) = 14C | \\
v 5 RIS NSRRI RS AR S » Notch frequencies
0 100 200 300 400 500 &00 700 200 Q0o 1000
— Without noich Frequency (H2)
—— With noch
Figure 26: Notch filters.
5.8.6 PIPosition

Corrector Type: PIPosition

This servo loop type is used when the positionsérep directly outputs a position
value. This servo loop type features a paralleddPVo loop with two notch filters.

SetPoint ®
Position

PID Corrector
Calculations

Filtering &

Limitation To the driver

Driver Board
& Stage

From
the encoder

i

Figure 27: PIPosition corrector.

Closed Loop Status

The position servo loop status parameter setsdbitign servo loop either to open loop
i.e. without feedback of a position encoder, ocltsed loop, i.e. with feedback from a
position encoder. The default value for this par@misclosed

Setpoint Setpoint
commands Motorized commands Corrector Motorized
stage — stage
Current Feedbeck from
values the encoder
Open loop Closed loop
Figure 28: Open and closed loop.
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Fatal Following Error

The value for the fatal following error sets thexinaum allowed following error of the
positioner before generating an error response frentontroller. This error is defined
as the absolute value of the difference betweesétmint position and the current
position. This value is calculated each servo cyléllowing error that exceeds this
value will generate the corresponding error codkaation. It must be greater than

Zero.
Setpoint
Position
Current
Position

Figure 29: Following error.

| Following
Error |

Position (PIPosition) Pl Parametersentries for the configuration file:
« K P — Pl servo loop proportional gain:

« K I — Pl servo loop integral gain

* Integration Time — PI integration time

The PI servo loop parametd(® andKI define the bandwidth of the servo loop. They
must be greater than or equal to zero.

The PlintegrationTimeg(seconds) defines the time span for integratioefresidual
errors. A small value limits the effects of theeigital gairKl. It must be greater than or
equal to the servo loop period (125 ps).

All parameters will have an impact on system pentnce and should be set together. It
should be noted that parameters are best set $oedgerformance according the
requirements of the motion application (small faling error during trajectory motion,
short settling time after a displacement, ...). Tdosument will present context specific
information on setting PID parameters, but is ntémded to be a tutorial on servo
loops. Please refer to the common literature fgereral treatment of servo loops.

Choice: | servo loop (no value f&P)

C(p)= ﬁ wherep is the Laplace variable.
p
Mechanical transfer functiort (p) =1

Assumption
The position closed loop real time constant(s) is between 40 ms and 80 ms (2 Hz to
4Hz)

1

Notice: T =—
2xmx f

Pl parameters
The closed loop transfer function is:
1
T(p)=4—— .
= xp+
Kl P
This results in:

» Pl servo loop proportional gairKP =C
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« Pl servo loop integral gairKl -1 =12.5with 7, =80ms
T
P

« PID integration time:IntegrationTime=1€”s (full integration)

Dead Band Threshold

The servo loop dead band threshold sets the deativadue of the position control
loop. When set to a value other than zero, thetipadbop is disabled when the
following error is less than the value for the déadd threshold AND the theoretical
motion is done. In some cases, this can avoidlasoihs of stages with backlash or
friction. It can also reduce stage settling tiniag, may result in a residual error from
the target position. It must be greater than omaétpuzero.

At this time the servo

Position I servo loop is disabled
A

I
I
I
| /\ Deadbznd threshold

Setpoint / N

Position / : \ / \ / —
] \
[}
AVARY
Theoretical
motion done

"Time

Figure 30: Deadband threshold.

Position (PIPosition) Notch Filters Parametersentries for the configuration file:

* Notch Frequency landNotch Frequency 2— first and second notch filter center
frequency

* Notch Bandwidth 1 andNotch Bandwidth 2 — first and second notch filter
bandwidth:

* Notch Gain 1andNotch Gain 2— first and second notch filter gain

The output of the position servo loop is filtergdttvo notch filters. These filters can be
used to avoid the excitation of specific frequesciehey are defined by their center
frequenciedNotchFrequency<n°XHz), bandwidthsNotchBandwidth<n°>(Hz) and
gainsNotchGain<n®> The frequencies and bandwidths must be greaderdghequal to
zero (filter disabled) and less than or equal 16 dfathe servo loop frequency. The gain
must be greater than or equal to zero. The defetting for these parameters is 0 which
disables the filters.
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Notch bendwidths
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Figure 31: Notch filters.
5.9 Motor Driver Interface

In this configuration category, users are building Drive command interface
parameters section of the stages.ini file.

Example:
; --- Driver command interface parameters

; --- <MotorDriverinterface.AnalogSin120AccelerationLMI>
MotorDriverinterface = AnalogSin120AccelerationLMl
DelayAfterMotorOnToSetClosedLoop = 0.05 ; s
ScalingAcceleration = 30590 ; Unit/s2
AccelerationLimit = 13960 ; Unit/s?
MagneticTrackPeriod = 30 ; Unit
MagneticTrackPositionAtHomeMode = Disabled
MagneticTrackPositionAtHome = 0 ; Units
InitializationAccelerationLevel = 7 ; Percent
InitializationCycleDuration =5 ; s

The XPS controller features 7 different motor drigerfaces:

* Velocity control

* Voltage control

« Acceleration control

< Sine/cosine position control

» Position control

e 60/90/120 deg UV phase acceleration control

* 60/90/120 deg UV phase dual output acceleratiotrebn

The choice of the motor driver interface dependgherposition servo loop type, the
driver type and the motor type.
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5.9.2

NoMotorInterface

Motor Driver Interface Type: NoMotorinterface
This driver command interface is only used for Duyroonfiguration.
There are no additional parameters to set formttator interface type.

AnalogAcceleration

Motor Driver Interface Type: AnalogAcceleration

This driver command interface is used when theututpthe position servo loop refers
to an acceleration value and when the driver impan analog acceleration value.

Scaling Acceleration

The stage acceleration at maximum comm&ualingAcceleratiounits/s?), scales the
output of the controller. This value correspondththeoretical acceleration reached
by the stage with a +10 V input signal to the drivighe value for the
ScalingAcceleratiofis stage and driver dependent and must be grémerzero.

See section 5.10.10: “DRVO03AnalogAcceleration” ¥#?#S-DRV03 driver board
settings.

Delay After Motor On To Set Closed Lodplot used by standard XPS-Q firmware)
* In seconds.

This delay enables to wait after a motor ON to dinee with certain external motor
amplifiers to stabilize before the controller cleske position control loop. Thefhult
value is 0.050 s.

Acceleration Limit

This parameter should not be confused withpitedile generator maximum
acceleration which is the maximum acceleration a stage catpbemanded to move
(see section 5.3.1; “Type: Sgamma”). In order terelase following errors, a positioner
must be allowed to move at greater acceleration theprofile generator maximum
acceleration Its maximum value is defined by the maximum abodvstage
accelerationAccelerationLimitunits/s2). The higher the dynamic bandwidth of a
system, the greater the margin betwegximum allowed stage acceleratiand the
profile generator maximum acceleration

The value for thenaximum allowed stage acceleratiost be less than tistage
acceleration at maximum commaawd greater than or equal to fefile generator
maximum acceleratiof.he recommended value is 1.5 times the value obtbile
generator maximum acceleration

Initialization Acceleration Level (percent)
The following relation: is the acceleration usediniy the stage auto-scaling process.

ScalingAccelerationlnitializationAccelerationLevel
100

InitializationAcceleratiors

[InitializationAcceleration]= units/s?

The recommended starting value for this paramstequal to 20% of the scaling
acceleration. If the auto-scaling process doeswok properly with this setting (for
example, an acceleration that is too low duringaaaling combined with bad
efficiency of the drive chain, could result in fai of the auto-scaling), this value has to
be increased step by step. If the displacemenhgaiito-scaling is too large, thage
initialization acceleratiorcan be decreased.
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59.4

595

AnalogPosition

Motor Driver Interface Type: AnalogPosition

This driver command interface is used when thetutpthe position servo loop is a
position value and when the driver input is an agadosition value. This is the case for
some drivers of piezo stages or galvanometric msroo voice coils.

Delay After Motor On To Set Closed Lodplot used by standard XPS-Q firmware)
¢ Inseconds.

This delay enables to wait after a motor ON to giree with certain external motor
amplifiers to stabilize before the controller cleske position control loop.

Minimum Target Position Voltage

The command voltage at minimum target positdmimumTargetPositionVoltag@/),
sets the analog output voltage of the controlleemthe stage is at its minimum travel
limit. This value must be between £10 V and lesstthe maximum target position
voltage.

Maximum Target Position Voltage

The command voltage at maximum target positMaximumTargetPositionVoltage
(V), sets the analog output voltage of the condralVhen the stage is at its maximum
travel limit. This value must be between +10 V gneater than the minimum target
position voltage.

AnalogPositionPiezo

Motor Driver Interface Type: AnalogPositionPiezo

This type of motor driver interface is used spégifdr piezo stages (DRVP1, ...). ltis
compatible only witiNoEncoderPositior PIPositioncorrector type.

Delay After Motor On To Set Closed Lodplot used by standard XPS-Q firmware)
* Inseconds.

This delay enables to wait after a motor ON to giree with certain external motor
amplifiers to stabilize before the controller cleshe position control loop.

Default value: 0.050 s.
AnalogSin60Acceleration

Motor Driver Interface Type: AnalogSin60Acceleratio

This motor driver interface is used when the outgfuhe position servo loop refers to a
modulated acceleration value and when the driautshare analog modulated signals.
The modulation is based on the position and swdtédsl synchronous linear or rotary
brushless motors. Use this Motor interface typenfotors whose phase difference
between the two output channels is 60° betweengshas

Note: This interface type does not require Hallsses for the motor phase
initialization. This is done by a Newport patenggdcess that determines the coil
positions relative to the magnetic track solelydshsn the encoder feedback, and
avoids major motion during initialization.

Delay After Motor On To Set Closed Lodplot used by standard XPS-Q firmware)

* |n seconds.
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This delay enables to wait after a motor ON to giree with certain external motor
amplifiers to stabilize before the controller cleshe position control loop.

Default value: 0.050 s.

Scaling Acceleration

The stage acceleration at maximum comm&uelingAcceleratiounits/s?), scales the
analog output of the controller. This value coroeggs to the theoretical acceleration
reached by the stage with the maximum voltage itpthe driver (+10 V for the
amplitude of the sine signal). TBealingAcceleratiomust be greater than zero and is
stage and driver dependent. See also section SdrQp@rameter definition with the
XPS driver board XPS-DRV02.

Acceleration Limit

This parameter should not be confused withptiftdile generator maximum
acceleration which is the maximum acceleration a stage cacobemanded to move,
see section 5.3.1: “Type: Sgamma”. In order to el@se following errors, a positioner
must be allowed to move at greater acceleration theprofile generator maximum
acceleration Its maximum value is defined by the maximum akodvstage
accelerationAccelerationLimit(units/s2). The higher the dynamic bandwidth of a
system, the greater the margin betwegnximum allowed stage acceleratiand the
profile generator maximum acceleration

The value for thenaximum allowed stage acceleratisimould be set in relation to the
application and not solely in relation to the matapability. For correct parameter
determination with the driver board XPS-DRV02, ats® section 5.10.8: “DRV02”".
The value must be less than #tage acceleration at maximum command greater
than or equal to thprofile generator maximum acceleration.

Magnetic Track Period

The stage displacement per motor perMdgneticTrackPeriodunits), is the magnetic
pitch between two consecutive north poles of thgmeéc track. Its value must be
greater than zero.

Magnetic Track Position At Home Mod@Not used by standard XPS-Q firmware)

WhenMagneticTrackPositionAtHommis Enabled, the phasing of the motor
commutation (previously detected during initialinatsequence) is adjusted to the
parameteMagneticTrackPositionAtHomauring the home sequence.

Magnetic Track Position At HoméNot used by standard XPS-Q firmware)

The phasing of the motor commutation (previousliedeed during initialization
sequence) is adjusted to the paramitagneticTrackPositionAtHomauring the home
sequence, wheMagenticTrackPositionAtHomis Enabled.

Initialization Acceleration Level (percent)

This parameter is the acceleration used duringribeer initialization and the stage
auto-scaling processes with the following relation:

ScalingAccelerationlnitializationAccelerationLevel
100

InitializationAcceleratiors

[InitializationAcceleration]= units/s?

The recommended starting value for this paramet20% of the scaling acceleration
and must be greater than or equal to the maximweleration of the profile generator,
see section 5.4.5:; “Encoder Board (StandardLimitAmitEncoderPlug)”. If the
initialization or auto-scaling process does notkyarmoperly with this setting (for
example, an acceleration that is too low duringaaaling combined with bad
efficiency of the drive chain, could result in fai of the initialization or auto-scaling),
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5.9.7

this value has to be increased step by step. didgm@acement during initialization or
auto-scaling is too large, tistage initialization acceleratiooan be decreased.

Initialization Frequency
Default value: 50 Hz.

AnalogSin60AccelerationLMI

Motor Driver Interface Type: AnalogSin60Acceleratih Ml

This motor driver interface is used when the outgfuhe position servo loop refers to a
modulated acceleration value and when the driautshare analog modulated signals.
The modulation is based on the position and swdtédsl synchronous linear or rotary
brushless motors. Use this Motor interface typenfotors whose phase difference
between the two output channels is 60° betweengshasrge Move Initialization

(LMI) will be enabled under this configuration alling for a larger, user-defined move
during the initialization process as compared andard initialization process.

NOTE

This interface type does not require Hall sensorf the motor phase initialization.
This is done by a Newport patented process that datmines the coil positions
relative to the magnetic track solely based on thencoder feedback, and avoids
major motion during initialization.

Initialization Cycle Duration

The stage initialization cycle duration, InitialimmCycleDuration (s), is the time period
of the motor initialization process.

This parameter is used only with the LMI (Large Mdnitialization) initialization
process.

The recommended starting value of this parameteesérom 1 to 20 seconds and is
inversely related to the stage friction. For exampl stage with minimal friction
requires a longer stage initialization cycle tdgize the stage during initialization.

For all other configuration file parameters refert
section 5.9.5: AnalogSin60Acceleratior.

AnalogDualSin60Acceleration

Motor Driver Interface Type: AnalogDualSin60Accelation

This motor driver interface is used when the outguhe position servo loop refers to a
modulated acceleration value balanced on two chetraxes and when both driver
inputs are analog modulated signals. This is aifipéuterface for driving two motors
via two drivers in parallel. The modulation is béism the position and suitable for
synchronous linear or rotary brushless motors.thiseMotor interface type for motors
whose phase difference between the two output @isums60° between phases.

NOTE

This interface does not require Hall sensors for th motor phase initialization. This

is done by a Newport patented process that determis the coil positions relative to
the magnetic track solely based on the encoder fdeatk, and avoids major motion

during initialization.
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Delay After Motor On To Set Closed Lodplot used by standard XPS-Q firmware)
Default value: 0.050 s

Scaling Acceleration

The stage acceleration at maximum command VabadingAcceleratioifunits/s?) is
used to scale the analog output of the contrdllkis value corresponds to the
theoretical acceleration reached by the stagelwath motors when the maximum
voltage (+10 V for the amplitude of the sine signgloutput by the controller. It must
be greater than zero. See also section 5.10.8fanpeter definition with the XPS
driver board XPS-DRVO02.

Acceleration Limit

The stage acceleration at maximum command, Scatiogl@ration (units/s2), scales the
analog output of the controller. This value coroeggs to the theoretical acceleration
reached by the stage with a maximum voltage inptiteé driver (+10 V for the
amplitude of the sine signal). The ScalingAcceleraiust be greater than zero and is
stage and driver dependent. See also section SdrQp@rameter definition with the
XPS driver board XPS-DRV02.

Magnetic Track Period

The stage displacement per motor perMdgneticTrackPeriodqunits), is the magnetic
pitch between two consecutive north poles of thgmeéc track. This value must be
greater than zero.

Magnetic Track Position At Home Mod@ot used by standard XPS-Q firmware)

WhenMagneticTrackPositionAtHomie Enabled, the phasing of the motor
commutation (previously detected during initialinatsequence) is adjusted to the
parameteMagneticTrackPositionAtHomauring the home sequence.

Magnetic Track Position At HoméNot used by standard XPS-Q firmware)

The phasing of the motor commutation (previoushgded during initialization
sequence) is adjusted to the paramitagneticTrackPositionAtHomduring the home
sequence, whelMagenticTrackPositionAtHoms Enabled.

Initialization Acceleration Level (percent)

This parameter is the acceleration used duringribeer initialization and the stage
auto-scaling processes with the following relation:

ScalingAccelerationlnitializationAccelerationLevel
100

InitializationAcceleratiorr

[InitializationAcceleration]= units/s?

The recommended starting value for this paramet20% of the scaling acceleration
and must be greater than or equal to the maximwal@ration of the profile generator
(see section 5.3.1: “Type: Sgamma”). If the iniiation or auto-scaling process does
not work properly with this setting (for exampl@, @cceleration that is too low during
auto-scaling combined with bad efficiency of thevelichain, could result in failure of
the initialization or auto-scaling), this value hade increased step by step. If the
displacement during initialization or auto-scalingoo large, thastage initialization
accelerationcan be decreased.

First Motor Balance and Second Motor Balance

The motor command input balanégrstMotorBalanceandSecondMotorBalangescale
the outputs of the two drivers to apply the acaglen to the center of gravity. The
values for both parameters must be between 0 and 1.
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5.9.9

5.9.10

Initialization Frequency
Default value: 50 Hz.

AnalogDualSin60AccelerationLMI

Motor Driver Interface Type: AnalogDualSin60AccelationLMI

This motor driver interface is used when the outgfuhe position servo loop refers to a
modulated acceleration value balanced on two chetraxes and when both driver
inputs are analog modulated signals. This is aifip@aterface for driving two motors
via two drivers in parallel. The modulation is béiem the position and suitable for
synchronous linear or rotary brushless motors.tbiseMotor interface type for motors
whose phase difference between the two output @diam60° between phases. Large
Move Initialization (LMI) will be enabled under ghconfiguration allowing for a larger,
user-defined move during the initialization procascompared to standard
initialization process.

Note: This interface does not require Hall sensmrshe motor phase initialization.
This is done by a Newport patented process thathétes the coil positions relative to
the magnetic track solely based on the encodebéezd and avoids major motion
during initialization.

Initialization Cycle Duration

The stage initialization cycle duratidnjtializationCycleDuration(s), is the time
period of the motor initialization process.

This parameter is used only with the LMI (Large Mdnitialization) initialization
process.

The recommended starting value of this parametees/érom 1 to 20 seconds and is
inversely related to the stage friction. For exampl stage with minimal friction
requires a longer stage initialization cycle tdgize the stage during initialization.

For all other configuration file parameters refert
section 5.9.7: AnalogDualSin60Acceleratiori.

AnalogSin90Acceleration

Motor Driver Interface Type: AnalogSin90Acceleratio

This motor driver interface is used when the outguhe position servo loop refers to a
modulated acceleration value and when the driautshare analog modulated signals.
The modulation is based on the position and swtédyl synchronous linear or rotary
brushless motors. Use this Motor interface typenfotors whose phase difference
between the two output channels are 90° betweesegHar two phase motors.

Note: This interface type does not require Hallsses for the motor phase
initialization. This is done by a Newport patenpgdcess that determines the coll
positions relative to the magnetic track solelydaasn the encoder feedback, and
avoids major motion during initialization.

For all other configuration file parameters refert
section 5.9.5: AnalogSin60Acceleratiori.

AnalogSin90AccelerationLMI

Motor Driver Interface Type: AnalogSin90Acceleratih. Ml

This motor driver interface is used when the outguhe position servo loop refers to a
modulated acceleration value and when the driautshare analog modulated signals.
The modulation is based on the position and swdtédsl synchronous linear or rotary
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5.9.12

brushless motors. Use this Motor interface typenfotors whose phase difference
between the two output channels are 90° betweesegHar two phase motors. Large
Move Initialization (LMI) will be enabled under ghconfiguration allowing for a larger,
user-defined move during the initialization procascompared to standard
initialization process.

NOTE

This interface type does not require Hall sensorsf the motor phase initialization.
This is done by a Newport patented process that datmines the coil positions
relative to the magnetic track solely based on thencoder feedback, and avoids
major motion during initialization.

Initialization Cycle Duration

The stage initialization cycle duratidnjtializationCycleDuration(s), is the time
period of the motor initialization process.

This parameter is used only with the LMI (Large Mdnuitialization) initialization
process.

The recommended starting value of this parameteesérom 1 to 20 seconds and is
inversely related to the stage friction. For exaenpl stage with minimal friction
requires a longer stage initialization cycle tdgize the stage during initialization.

For all other configuration file parameters refert
section 5.9.5: AnalogSin60Acceleratiori.

AnalogDualSin90Acceleration

Motor Driver Interface Type: AnalogDualSin90Accelation

This motor driver interface is used when the outgfuhe position servo loop refers to a
modulated acceleration value balanced on two chetraxes and when both driver
inputs are analog modulated signals. This is aifip@aterface for driving two motors
via two drivers in parallel. The modulation is béiem the position and suitable for
synchronous linear or rotary brushless motors.tbiseMotor interface type for motors
whose phase difference between the two output disuane 90° between phases for
two phase motors.

NOTE

This interface type does not require Hall sensorf the motor phase initialization.
This is done by a Newport patented process that datmines the coil positions
relative to the magnetic track solely based on thencoder feedback, and avoids
major motion during initialization.

For all other configuration file parameters refert
section 5.9.7: AnalogDualSin60Acceleratiori.

AnalogDualSin90AccelerationLMI

Motor Driver Interface Type: AnalogDualSin90AccelationLMI

This motor driver interface is used when the outguhe position servo loop refers to a
modulated acceleration value balanced on two chetraxes and when both driver
inputs are analog modulated signals. This is aifip@aterface for driving two motors
via two drivers in parallel. The modulation is béiem the position and suitable for
synchronous linear or rotary brushless motors.tbiseMotor interface type for motors
whose phase difference between the two output disuane 90° between phases for
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5.9.14

two phase motors. Large Move Initialization (LMI)IMbe enabled under this
configuration allowing for a larger, user-definedva during the initialization process
as compared to standard initialization process.

NOTE

This interface type does not require Hall sensorsf the motor phase initialization.
This is done by a Newport patented process that datmines the coil positions
relative to the magnetic track solely based on thencoder feedback, and avoids
major motion during initialization.

Initialization Cycle Duration

The stage initialization cycle duratidnjtializationCycleDuration(s), is the time
period of the motor initialization process.

This parameter is used only with the LMI (Large Mdnuitialization) initialization
process.

The recommended starting value of this parameteesvérom 1 to 20 seconds and is
inversely related to the stage friction. For exaenpl stage with minimal friction
requires a longer stage initialization cycle tdgize the stage during initialization.

For all other configuration file parameters refert
section 5.9.7: AnalogDualSin60Acceleratiori.

AnalogSin120Acceleration

Motor Driver Interface Type: AnalogSin120Accelerati

This motor driver interface is used when the outgfuhe position servo loop refers to a
modulated acceleration value and when the driautshare analog modulated signals.
The modulation is based on the position and swdtédsl synchronous linear or rotary
brushless motors. Use this Motor interface typenfotors whose phase difference
between the two output channels are 120° betweasgstfor three phase motors.

NOTE

This interface type does not require Hall sensorf the motor phase initialization.
This is done by a Newport patented process that datmines the coil positions
relative to the magnetic track solely based on thencoder feedback, and avoids
major motion during initialization.

For all other configuration file parameters refert
section 5.9.5: AnalogSin60Acceleratiori.

AnalogSin120AccelerationLMI

Motor Driver Interface Type: AnalogSin120AcceleratiLMI

This motor driver interface is used when the outgfuhe position servo loop refers to a
modulated acceleration value and when the driautshare analog modulated signals.
The modulation is based on the position and swdtédsl synchronous linear or rotary
brushless motors. Use this Motor interface typenfotors whose phase difference
between the two output channels are 120° betweasgstfor three phase motors. Large
Move Initialization (LMI) will be enabled under ghconfiguration allowing for a larger,
user defined move during the initialization procassompared to standard

initialization process.
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NOTE

This interface type does not require Hall sensorsf the motor phase initialization.
This is done by a Newport patented process that datmines the coil positions
relative to the magnetic track solely based on thencoder feedback, and avoids
major motion during initialization.

Initialization Cycle Duration

The stage initialization cycle duratidnjtializationCycleDuration(s), is the time
period of the motor initialization process.

This parameter is used only with the LMI (Large Mdnitialization) initialization
process.

The recommended starting value of this parametees/érom 1 to 20 seconds and is
inversely related to the stage friction. For exaenpl stage with minimal friction
requires a longer stage initialization cycle tdgize the stage during initialization.

For all other configuration file parameters refert
section 5.9.5: AnalogSin60Acceleratiori.

AnalogDualSin120Acceleration

Motor Driver Interface Type: AnalogDualSin120Accetation

This motor driver interface is used when the outguhe position servo loop refers to a
modulated acceleration value balanced on two chetraxes and when both driver
inputs are analog modulated signals. This is aifip@aterface for driving two motors
via two drivers in parallel. The modulation is béiem the position and suitable for
synchronous linear or rotary brushless motors.tbiseMotor interface type for motors
whose phase difference between the two output adisuane 120° between phases for
three phase motors.

NOTE

This interface type does not require Hall sensorsf the motor phase initialization.
This is done by a Newport patented process that datmines the coil positions
relative to the magnetic track solely based on thencoder feedback, and avoids
major motion during initialization.

For all other configuration file parameters refert
section 5.9.7: AnalogDualSin60Acceleratiori.

AnalogDualSin120AccelerationLMI

Motor Driver Interface Type: AnalogDualSin120AcceiationLMI

This motor driver interface is used when the outguhe position servo loop refers to a
modulated acceleration value balanced on two chetraxes and when both driver
inputs are analog modulated signals. This is aifip@aterface for driving two motors
via two drivers in parallel. The modulation is béiem the position and suitable for
synchronous linear or rotary brushless motors.tbiseMotor interface type for motors
whose phase difference between the two output @disuane 120° between phases for
three phase motors. Large Move Initialization (LMi}l be enabled under this
configuration allowing for a larger move during ihéialization process as compared
to standard initialization process.
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NOTE

This interface type does not require Hall sensorsf the motor phase initialization.
This is done by a Newport patented process that datmines the coil positions
relative to the magnetic track solely based on thencoder feedback, and avoids
major motion during initialization.

Initialization Cycle Duration:

The stage initialization cycle duratidnjtializationCycleDuration(s), is the time
period of the motor initialization process.

This parameter is used only with the LMI (Large Mdnitialization) initialization
process.

The recommended starting value of this parametees/érom 1 to 20 seconds and is
inversely related to the stage friction. For exaenpl stage with minimal friction
requires a longer stage initialization cycle tdgize the stage during initialization.

For all other configuration file parameters refert
section 5.9.7: AnalogDualSin60Acceleratiori.

AnalogStepperPosition

Motor Driver Interface Type: AnalogStepperPosition

This driver command interface is used when thewtutpthe position servo loop is a
position value and when the driver inputs are tivannels of analog sine/cosine
signals. For example, this would be the case &iepper motor connected to a driver
board XPS-DRVO01 and a position loop setting toeziffl with position outpubr toNo
servo loop with position output

Delay After Motor On To Set Closed Lodplot used by standard XPS-Q firmware)
¢ Inseconds.

This delay enables to wait after a motor ON to giree with certain external motor
amplifiers to stabilize before the controller cleske position control loop.

Default value: 0.050 s

Scaling Current

The motor current at maximum commasgalingCurren{A), scales the output of the
controller. Its value corresponds to the currenpouof the driver with a +10 V input
signal. It must be greater than zero.

When used with driver board XPS-DRVO01, this valugstrbe set to 3 A.

Displacement Per Full Step

The stage displacement per motor full s@jgplacementPerFullSteunits), defines
the stage displacement generated by one full stépeanotor. Note: One full step
displacement corresponds to ¥ of the electricabder

The DisplacementPerFullStegefines the measurement units of the stage and many
parameters are derived from this value, essentdlllyarameters with units of length,
such as velocities or accelerations. Therefoiis,dtitical this parameter be set correctly
for proper operation.

To calculate th®isplacementPerFullStegalue all of the following must be taken into
account: the number of steps per revolution, sqiéet and any gear reduction in the
stage.
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NOTE

The value for themaximum velocity(see section 5.3.1: “Type: Sgamma”) must be
less than or equal to theDisplacementPerFullStepultiplied by the servo loop
frequency. This is a requirement for smooth operatin; however, we recommend
not exceeding one quarter of this maximum possibiealue.

Peak Current Per Phase:

The stepper motor peak current per phBsakCurrentPerPhas@), sets the

amplitude of the sine/cosine modulated output euroé the driver. This corresponds
either to the nominal current per phase (1 pha¥®ioto the nominal current per phases
(2 phases on) multiplied by2. This value can be less than the capability ofntia¢or

to reduce motor heating. It must be greater tham aed less than or equal to thetor
current at maximum command

Standby Peak Current Per Phase

The stepper motor standby peak current per plsiaadByPeakCurrentPerPhagh),
sets the amplitude of the sine/cosine modulatepubaturrent of the driver when the
stage has stopped for 5 s. This parameter allostisgiureduction of motor heating after
a motion. It must be greater than zero and lessah&qual to thetepper motor peak
current per phase

The default value for this parameter is one hathefstepper motor peak current per
phase

Base Velocity

The stepper motor start/stop velociBgseVelocitfunits/s), sets the start/stop velocity
of the stepper motor. It must be greater than aakp zero and less than or equal to
the maximum velocity, see section 5.3.1: “Type:iBg&”.

20 T
15

/ — SetpointVelocity \

— — BaseVelocity =4 mm/s

_______________________ Y
) Ul

1 2 3 4
Time (s)

Velocity (mm/s)
IS

In this example, thBaseVelocitys set to 4 mm/s: during start/stop periods, tHeoity
passes through the 4 mm/s velocity step:

e Start period: Starts motion with 4 mm/s velocitglancreases from 4 mm/s to the
max velocity according to the settings of the motiwofiler

» Stop period: Decreases from the max velocity tord/snvelocity according to the
settings of the motion profiler and then decreasesill velocity immediately.

The default value for thBaseVelocitys zero.
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AnalogVelocity

Motor Driver Interface Type: AnalogVelocity

This driver command interface is used when theututpthe position servo loop refers
to a velocity value and when the driver input issaalog velocity value. For instance,
this is the case with a DC motor with tachometemezted to a driver with internal
speed loop and a Position servo loop type settij® with a velocity output

This driver command interface also provides a guméible current limitation output.

Delay After Motor On To Set Closed Lodplot used by standard XPS-Q firmware)
* Inseconds.

This delay enables to wait after a motor ON to giree with certain external motor
amplifiers to stabilize before the controller cleske position control loop.

Default value: 0.050 s.

Scaling Velocity

The stage velocity at maximum commasdalingVelocityfunits/s), scales the output of
the controller. The value corresponds to the véfaxfithe positioner with a +10 V

input signal to the driver. For the XPS-DRV03 dribeard, it is recommended to set
this value equal to the maximum allowed stage \igloEor XPS-DRVO0L1 driver board,
see section 5.10.6: “DRV01AnalogVelocity (with tacheter feedback)” with the driver
board settings.

The value for thé&calingVelocitynust be greater than zero.

Velocity Limit

This parameter should not be confused withpitedile generator maximum velogcity
which is the maximum velocity a stage can be conttedrio move, see section 5.3.1:
“Type: Sgamma”. In order to decrease following esr@ positioner must be capable of
moving faster than thgrofile generator maximum velocityhe maximum value is
defined by the maximum allowed stage velocitglocityLimit(units/s).

The higher the dynamic bandwidth of a system, tieatgr the margin between the
maximum allowed stage velocipnd theprofile generator maximum velocity

The value for thenaximum allowed stage velocityst be less than tisage velocity
at maximum commarahd greater than or equal to fimefile generator maximum
velocity. The recommended value is 1.2 times the value fptbfile generator
maximum velocity

Scaling Current

The motor current at maximum commasgalingCurren{A), scales the output of the
controller for the current limitation setting.

*  When used with driver board XPS-DRVO01, this valugstrbe set to 3 A.
* When used with driver board XPS-DRV03, this valugstrbe set to 5 A.

e When used with driver board XPS-DRVOOP, this valoales the 10 V analog
output of the output channel B, pin 13 on the XFSWVDOP (see also next entry
Current Limit). This value must be greater than zero.

Current Limit

The maximum allowed motor curre@urrentLimit(A), defines the current limitation
of the motor driver. This values must be less thiaequal to thenotor current at
maximum commanahd greater than zero.

When used with the driver board XPS-DRVO0O, thisieadefines the voltage that gets
output on the analog output channel B, pin 13glation to themotor current at
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maximum commanas follows: Output voltage = 10 V * CurrentLimit
(A)/ScalingCurrent (A).

The CurrentLimitcan be determined as follows:

Motor data:

« motor torque constanit (N.m/A)

« maximum allowed motor currertiotorCurrentLimit(A)
Driver data:

e motor current at maximum commargktalingCurrentA)
(for instance 3A for XPS-DRVO0L1 or 5A for XPS-DRV03)

Stage data:
+ ratio between motor rotation and stage displacenf@nrevolution/units)
+ total inertia on the motor axis] (kg.m2)

Notice: J=J_,., +J

motor load + ‘]mec

with:  J,,,, : motor rotor inertia (kg.m?)
Jaa : l0ad inertia (kg.m2)
J..: bearing, lead screw, ... inertia (kg.m?)

User Performance:

¢ maximum stage acceleration (see section 5.3.1:€Tggamma”):
MaximumAcceleration (units/s2)

Maximum Allowed Motor Current:

MaximumAccelerationx J x2x nxG
Kt

e  MaximumCurrent =

CurrentLimit = min(MaximumCurrent x1.5,Motor CurrentLimit, ScalingCurrent)
(A)

NOTE

It is recommended that the CurrentLimit be 1.5 times the motion profiler
maximum current to meet the motion requirements othe default stage dynamics.

See also section 5.10.11: “DRV03AnalogVelocity” KPS-DRVO03 driver board with a
RMS limitation.

AnalogVoltage

Motor Driver Interface Type: AnalogVoltage

This driver command interface is used when theututpthe position servo loop refers
to a motor voltage value and when the driver inpat motor voltage value. For
instance, this is the case for a DC motor withaahbmeter connected to a voltage
amplifying driver and a Position servo loop typétiag to PID with motor voltage
output

This driver command interface also provides a guméible current limitation output.
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Delay After Motor On To Set Closed Loop (Not useddtandard XPS-Q firmware)
* In seconds.

This delay enables to wait after a motor ON to giree with certain external motor
amplifiers to stabilize before the controller cleshe position control loop.

Default value : 0.05 s.

Scaling Voltage

The motor voltage at maximum commagdalingVoltagdV), scales the analog output
of the controller. This value corresponds to thikage output of the driver with a +10 V
input signal. It must be greater than zero.

When used with the driver board XPS-DRV01 or XPSMDRB, this value must be set to
48 V.

Voltage Limit

The maximum allowed motor voltagéoltageLimit(V), sets the maximum allowed
output voltage of the driver. This value must teslthan or equal to tmeotor voltage
at maximum commarahd greater than zero.

This parameter can be determined as follows:
Motor data:

« motor winding resistance per phade; , (Q)

« motor torque constantKt (N.m/A)

« motor voltage constanKV (V/rpm)

* maximum allowed motor currertiotorCurrentLimit(A)
« maximum allowed motor voltag®lotorVoltageLimit(V)
Driver data:

e motor current at maximum commargtalingCurrentA)
(for instance 3A for XPS-DRVO01 or 5A for XPS-DRV03)

« motor voltage at maximum commargkalingVoltaggV)
(for instance 48 V for XPS-DRVO0L1 or XPS-DRV03)

Stage data:
+ ratio between motor rotation and stage displacenf@nfrevolution/units)
+ total inertia on the motor axis] (kg.m2)

Notice:  J=J, 50 T Jioag T Jrnec

motor load

with:  J,,,, : motor rotor inertia (kg.m?)
Joaa : l0ad inertia (kg.m2)
J..: bearing, lead screw, ... inertia (kg.m?)

User performance:

* maximum stage velocity (see section 5.3.1: “TypgarBma”): MaximumVel ocity
(units/s)

e maximum stage acceleration (see section 5.3.1:€Tggamma’):
MaximumAcceleration (units/s?)

Maximum Allowed Motor Voltage:

MaximumAccderationx J x2x 1xG
Kt

*  MaximumCurrent = min( , Motor CurrentLimit, ScalingCurrentj

« MaximumVoltage= R, x MaximumCurrent + MaximumVelocity x 60x G x Kv

Q> Newport®
65 EDHO0406En1020 — 12/19



XPS-D Controller

Configuration Manual

VoltageLimit = min(Maximum\Voltagex 1.5, Motor VoltageLimit, ScalingVoltage)

NOTE

It is recommended that the VoltagaeLimit be 1.5 tires the motion profiler
maximum voltage to meet the motion requirements ahe default stage dynamics.

Scaling Current

The motor current at maximum commasgalingCurren{A), scales the output of the
controller for the current limitation setting.

*  When used with the driver board XPS-DRVO01, thisieamnust be set to 3 A.
* When used with the driver board XPS-DRVO03, thisreainust be setto 5 A.

When used with the driver board XPS-DRVO0O, thisueadcales the 10 V analog output
of the output channel B, pin 13 on the XPS-DRV(#k(also section 5.9.18:
“AnalogVelocity”). Its value must be greater thasra.

Current Limit

The maximum allowed motor curre@urrentLimit(A), defines the current limit of the
motor driver. This value must be less than or etqu#temotor current at maximum
commandand greater than zero.

When used with the driver board XPS-DRVO0O, thisieadefines the voltage that gets
output on the analog output channel B, pin 13gelation to thenotor current at
maximum commanas follows: Output voltage = 10 V * CurrentLimit
(A)/ScalingCurrent (A).

The CurrentLimitcan be determined as follows:

Motor data:

« motor torque constantt (N.m/A)

* maximum allowed motor currertiotorCurrentLimit(A)
Driver data:

e motor current at maximum commargktalingCurrentA)
(for instance 3A for XPS-DRVO01 or 5A for XPS-DRV03)

Stage data:

+ ratio between motor rotation and stage displacenf@nfrevolution/units)
+ total inertia on the motor axis] (kg.m2)

Notice:  J=J or T ot T Imec

motor

with:  J,,,, : motor rotor inertia (kg.m?)
Joaa : l0ad inertia (kg.m2)
J. . bearing, lead screw, ... inertia (kg.m?)

User performance:

e maximum stage acceleration (see section 5.3.1:€Tggamma”):
MaximumAcceleration (units/s2)

Maximum allowed motor current:

MaximumAccelerationx I x2x 1x G
Kt

e MaximumCurrent =

CurrentLimit = min(MaximumCurrent x1.5,Motor CurrentLimit, ScalingCurrent)

(A)
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5.9.20

NOTE

It is recommended that the CurrentLimit be 1.5 times the motion profiler
maximum current to meet the motion requirements othe default stage dynamics.

See also section 5.10.12: “DRV03AnalogVoltage”X#*S-DRVO03 driver board with a
RMS limitation.

DigitialStepperPosition

Motor Driver Interface Type: DigitalStepperPosition
Required entries in the configuration file: MotddrfaceType =PulseDir

This motor interface drives external stepper motdhe output signals are named
PLS_OUT and DIR_OUT. To modify the logic of theggnals, two modes are
available:

* PLS_OUT = pulses generation only.
e DIR_OUT = direction information only.

DigitalStepperDirectionLogi Negative Positive
DigitalStepperPulseLog | Positive | Negative | Positive | Negative
DIR_OUT | O d 0 1 0 1 0 i
directior - - - -
PLS OUT ik 0 1 0 1 0 1
pulse | o ] [ i i [ [ o

m = pulse O = no pulse + = positive direction - = negative direction
Delay After Motor On To Set Closed Lodplot used by standard XPS-Q firmware)
¢ Inseconds.

This delay enables to wait after a motor ON to giree with certain external motor
amplifiers to stabilize before the controller cleske position control loop.

Default value: 0.050 s.

Digital Stepper Pulse Logic
Stages.ini file entryDigitalStepperPulselLogic

The logic pulse can bdegative(PLS_OUT: 1 = no pulse and 0 = pulsePasitive
(PLS_OUT: 1 = pulse and 0 = no pulse).

PLS_OUT 0 1
DigitalStepperPulselLogic Positive No pulse Pulse
DigitalStepperPulselLogic Negative Pulse No pulse

Digital Stepper Direction Logic
Stages.ini file entryDigitalStepperDirectionLogic

The logic direction can bdegative(DIR_OUT: 1 = negative direction and 0 = positive
direction) orPositive(DIR_OUT: 1 = positive direction and 0 = negativeedtion).

The PLS_OUT represents the pulse generation.
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DIR_OUT 0 1
DigitalStepperDirectionLogie Positive Direction - Direction +
DigitalStepperDirectionLogie Negative Direction + Direction -

Displacement Per Full Step
Stages.ini file entryDisplacementPerFullStep

The stage displacement per motor full s@jgplacementPerFullStefunits), defines
the stage displacement generated by one full $tdpeanotor.

NOTE
One full step displacement corresponds to ¥4 of thelectrical period.

The DisplacementPerFullStegiefines the measurement units of the stage and many
parameters are derived from this value, essentidillyarameters with units of length,
such as velocities or accelerations. It is crittbéd value be set correctly for proper
operation of the stage.

To calculate th®isplacementPerFullSteyalue all of the following must be taken into
account: the number of steps per revolution, sgriéeth and any gear reduction in the
stage.

Micro Steps Per Full Step
Stages.ini file entryMicroStepsPerFullStep

The MicroStepsPerFullStedefines the number of micro steps in the displag#rper
one full step of the stepper motor.
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5.10

5.10.1

5.10.2

Driver

In this configuration category, users are buildimg Motor driver parameters section of
the stages.ini file.

Example:
; --- Motor driver parameters

; --- <Driver.DRV02>

DriverName = XPS-DRV02
DriverMotorResistance = 5.5 ; Ohm
DriverMotorinductance = 0.0018 ; Henry
DriverMaximumPeakCurrent = 2.51 ; Amp
DriverMaximumRMSCurrent = 1.14 ; Amp
DriverRMSIntegrationTime = 15 ; s
DriverThermistanceThreshold = 1000 ; Ohm
DriverCutOffFrequency = 400 ; Hz

The XPS controller supports the following settifigsthe motor driver model:
* No Driver

* Non Configurable Driver

« XPS-DRVO0O for non-configurable external drivers
« XPS-DRVOOP for configurable external drivers

« XPS-DRVO01 with tachometer feedback

* XPS-DRVO01 without tachometer feedback

« XPS-DRVO1 for stepper motors

» XPS-DRVO02 / 02P for linear/brushless motors

« XPS-DRVO03 with tachometer feedback

« XPS-DRVO03 for acceleration control

« XPS-DRVO03 for voltage control

« XPS-DRVPx (x =1, 2, ...) for piezo stage drivers

The choice of a driver board setting depends onltiver board used, the driver
command interface, position servo loop type, antbmiype.

No Driver (NoDriver)

Motor Driver Type: NoDriver

This type of Driver Name is used when there isandtiver card in the XPS controller
and the controller is not connected to a stage.

Driver Name: NO_DRIVER
There are no additional parameters to set forttator interface type.

Non Configurable Driver

Motor Driver Type: NonConfigurableDriver

This type of Driver Name is used when directly ogeting the XPS controller to a non-
configurable external motor driver without use ofRS-DRV0O0 or XPS-DRVOOP
pass-through card. This setting of the motor driype is compatible with all driver
command interfaces.

Driver Name: NON_CONFIGURABLE_DRV
There are no additional parameters to set forttator interface type.
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5.10.3

5.10.4

DRVO0O (for Non-Configurable External Driver)

Motor Driver Type: DVR0OO

The XPS-DRVOO is a pass-through board needed famexting the XPS controller to
an external motor driver. This setting of the mataver type is compatible with all
driver command interfaces.

Driver Name: XPS-DRV00
There are no additional parameters to set forttator interface type.

DRVOOP

Motor Driver Type: DRVOOP

The XPS-DRVOOP (DRVO0O Version 2) is a pass throbgard developed for the
CIEO5/CIEQ8 board. It is an interconnect boarddiorexternal amplifier to connect to
the XPS controller. The XPS-DRVOOP is similar toXS-DRVO0O card with the added
capability of Pulse/Direction outputs for steppestan control (Pulse/Dir or
Pulse+/Pulse- mode). The 12C communication linkvadl the user to configure the
configurable external drivers (for example extetBS-DRV02, XPS-DRV03, XPS-
D3PD6U or XPS-EDBL Newport drivers).

Driver Name: XPS-DRVOOP
How to use a configurable external driver?

A configurable external driver must be connectetheoXPS controller with an XPS-
DRVOOP board.

XPS controller D6U box (External drivers)
XPS-DRVOOP XPS-DRV02 Stagel
XPS-DRVOOP XPS-DRV03 Stage2
XPS-DRVO1 Stage3
XPS-DRV02 Stage4
XPS-DRVO03 Stage5

D6U box (External drivers)
XPS-DRVOOP XPS-D3PD6U Stage6
XPS-DRVOOP XPS-EDBL Stage7

NOTE

In the stages.ini file, the “DriverName” of your stage configuration must be
declared as XPS-DRV02, XPS-DRV03, XPS-D3PD6U or XFEDBL, but not XPS-
DRVOOP.
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[Stagel]
DriverName = XPS-DRV02

[Stage?]
DriverName = XPS-DRV03

[Stage6]
DriverName = XPS-D3PD6U

[Stage7]
DriverName = XPS-EDBL

There are no additional parameters to set formtator interface type.
5.10.5 DRVO01lAnalogStepperPosition (for stepper motors)

Motor Driver Type: DRVO1AnalogStepperPosition

This type of motor driver model is used for steppetors. The motor driver interface
must be set to sine/cosine position control (seté@e5.9.17:
“AnalogStepperPosition”) and the position servopdygpe to either PI with a position
output (see section 5.8.6: “PIPosition”) or to eove® loop with a position output (see
section 5.8.2: “NoEncoderPosition”). The XPS-DR\Wriver board supplies a
maximum output of 3 A and 48 V.

Driver Name: XPS-DRV01

Driver PWM Frequencyi{int, 50, 52, 54, 57, 65, 69, 73, 78, 96, 104,,111Z5, 178,
200, 250, 300} Hz

The pulse width modulation frequendiverPWMFrequencyHz), sets the frequency
of the pulse width modulation output of the XPS-DIR\river.

The default value is 50 kHz.

Driver Stepper Winding: {string, Full, Half}

The stepper motor winding connecti@rjverStepperWindingspecifies the stepper
wiring. If the stepper is wired between pin 1-4 gl 5-8, the parameter must be set to
Full. If the stepper is wired between pin 1-4 and 114 %ell as pin 5-10, the
parameter must be sethialf.

unipolar: Half bipolar: Full

Figure 32: Stepper motor winding connection.

Q> Newport®
71 EDHO0406En1020 — 12/19



XPS-D Controller

Configuration Manual

5.10.6

DRVO01AnalogVelocity (with tachometer feedback)

Motor Driver Type: DRVO1AnalogVelocity

This type of motor driver model is used for DC n¥stwith tachometer. The motor
driver interface must be setelocity control(see section 5.9.18: “AnalogVelocity”)
and the position servo loop typeRtD with velocity outpusee section 5.8.5:
“PIDFFVelocity”). The XPS-DRVO01 driver board supgsi a maximum output of 3 A
and 48 V.

Driver Name: XPS-DRV01

Driver PWM Frequency{int, 50, 52, 54, 57, 65, 69, 73, 78, 96, 104,,11125, 178,
200, 250, 300} Hz

The pulse width modulation frequendyriverPWMFrequencyHz), sets the frequency
of the pulse width modulation output of the XPS-DIR\river.

The default value is 50 kHz.
« Driver Error Amplifier Gain : {int, 1, 5, 9, 13, 17, 21, 25, 29}
< Driver Tachometer Gain: {int, 0, 25, 27, 30, 33, 50, 60, 75, 100}

The velocity servo loop proportional gain and thehbmeter gain should be set
together to optimize the bandwidth of the velodityp.

Current saturatior

y

.
Velocity setpoint4>®—>‘ DriverErrorAmplifierGain |—> _/_ Amplifier Motor voltage

DriverTachometerGain I‘ Tachometer voltage

Figure 33: Velocity servo loop.

Motor data

* motor maximum allowed velocity/ . (rpm)

« motor winding resistance per phade; , (Q)

« motor torque constanit (N.m/A)

« motor voltage constan¥V (V/rpm)

Notice: Kt =Kv when there are given in these units
Tachometer data

« tachometer voltage constar€; (V/rpm)

Driver data

» DC power supply voltagdJ,. =48V

* DAC maximum voltageU,,. ... =10V

« maximum allowed current at maximum commaidalingCurrent = 2A

+ tachometer feedback maximum voltage; , .. ma=10V

« tachometer gaindriverTachometerGain
K O {100, 75,60,50,33,30, 27, 25, 0

tachometer

« velocity servo loop proportional gaibiverErrorAmplifierGain):
KPysoay U {L 5,9,13,17,21, 25, 39
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Stage data
+ ratio between motor rotation and stage displacenf@nrevolution/units)
+ total inertia on the motor axis] (kg.m2)

Notice: J=1J

motor + JIoad + ‘]mec

with:  J,,,, : motor rotor inertia (kg.m?)
Joaa : l0ad inertia (kg.m2)
J..: bearing, lead screw, ... inertia (kg.m?)

» stage mechanical time constamy; (s)

Notice: 7, = Riu :(J
Kt

User performance

maximum allowed stage velocity (see section 5.9'/ABalogVelocity”): VelocityLimit
(units/s)

¢ maximum stage acceleration (see section 5.3.1:€Tggamma’):
MaximumAcceleration (units/s2)

« velocity servo loop cut off frequency:C (Hz)

Notice: Usually this cut off frequency is between 100 d 200 Hz
Preliminary tachometer gain

+ maximum motor velocityV,_ ... =60xGxV, . <V, . (rpm)

U

- tachometer max
tachometeraw — V x100

motor limit X KGT

« raw tachometer gaink

» tachometer gainK,, ;e ClOSESt lOWer value

Maximum allowed motor current
MaximumAccelerationx2x nxJ xG

» CurrentLimit = Kt x1.5< ScalingCurrent (A)
Notice: The coefficient 1.5 is the margin for parametarsantainty and servo loop
transient.

Velocity servo loop proportional gain

< raw velocity servo loop proportional gain:
_Uppema XKvX(7,,x2% rx Fc-1)

vaelocit raw K

tachometer
UDC X KGT X

100

* velocity servo loop proportional gaifKp,., closest higher value

Cut off frequency recalculation due to quantificaton
KPuaiocity XYUpc X Ker % K

tachometer 4 1

U pacmax X KV 100
T, X2%x71

+ raw cut off frequencyfc,, =

(Hz)

 if the value is too far from the velocity servo poout off frequency, the tachometer
gain K can be decreased.

tachometer

Stage velocity at maximum commandsee section 5.9.18: “
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5.10.7

5.10.8

AnalogVelocity”):
KPaosry XYnc
. ScalingVelocity = 60x G x Kv SVOGVLIMIt o
| Y KPatosty *Uoe * Ker _ Kiaonomete i y! (units/s)
Upacmax X KV 100

DRVO01AnalogVoltage (without tachometer feedback)

Motor Driver Type: DRV0O1AnalogVoltage

This type of motor driver model is used with DC orstwithout tachometer. The motor
driver interface must be setvoltage controlsee section 5.9.19: “AnalogVoltage”)
and the position corrector typeRdD with voltage outpufsee section 5.8.3:
“PIDDualFFVoltage”). The XPS-DRVO0L1 driver board glips a maximum output of

3 Aand 48 V.

Driver Name: XPS-DRVO01

Driver PWM Frequencyi{int, 50, 52, 54, 57, 65, 69, 73, 78, 96, 104,,111Z5, 178,
200, 250, 300}

The pulse width modulation frequendyriverPWMFrequencyHz), sets the frequency
of the pulse width modulation output of the XPS-DIR\river.

The default value is 50 kHz.

DRV02
Motor Driver Type: DRV02

This type of motor driver model is used for brusklénear or rotary motors. The motor
driver interface must be set1@0° UV phase acceleration contigkee section 5.9.13:
“AnalogSin120Acceleration”) 0t20° UV phase dual output acceleration con{sde
section 5.9.15: “AnalogDualSin120Acceleration”) &hd position corrector type to
PID with acceleration outpusee section 5.8.4: “PIDFFAcceleration”).

The XPS-DRV02 driver board supplies a maximum outid A and 44 Vpp.
Driver Name: XPS-DRV02
Driver Motor Resistance:

The motor winding resistance per phd3dgyerMotorResistanc€Q), is the motor
resistance of each phase. It must be greater #ranand less than or equal to 65.585

Driver Motor Inductance:

The motor winding induction per phag#rjverMotorinductancgH), is the motor
induction of each phase. It must be greater tham aed less than or equal to
65.535 mH.

Driver Cut Off Frequency:

The current servo loop cut off frequen&yiverCutOffFrequencyHz), sets the
bandwidth of the internal driver current servo lodpe internal driver Pl parameters
are calculated automatically. This value has tedigelative to the bandwidth of the
position servo loop (see section 5.8.4; “PIDFFAecation”). It must be greater than
zero and less than or equal to 3 kHz.

For a stage with a position servo loop cut off éreigcy between 20 and 50 Hz, the
current servo loop cut off frequenskould be set between 200 and 500 Hz.

Current Monitoring Parameters entries in the configuration file:
e Driver Maximum Peak Current — peak current limit

e Driver Maximum RMS Current — RMS current limit

e Driver RMS Integration Time — RMS integration time
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The peak current limiDriverMaximumPeakCurrer(td), is the maximum allowed
motor current. If the motor current goes beyond talue, a driver fault is generated.
This value must be greater than zero and lessahequal to 5 A.

The RMS current limitDriverMaximumRMSCurrer(td), is the maximum allowed

RMS motor current. The RMS integration tibeverRMSIntegrationTimés) defines

the integration time span. If the RMS motor currgogs beyond this value, a driver

fault is generated. THRMS Current limimust be greater than zero and less than or
equal to 5 A. Th&kMS integration timenust be greater than zero and less than or equal
to 480 s.

There are many different methods possible to definee values. Here is a description
of one method used by Newport for standard products

Application input:

* Due to the high accuracy requirements of Newpatirtg, a maximum temperature
increase of the motor coils by 20°C is set to atbamal effects impacting the
motion precision/AT =20 °C

« Aratio of 2 between the peak current limit and RMS current limit is used. This
has been found to be a realistic approach in numsgucecision motion applications
as a good balance between throughput and precibien2.

Motor data

« motor force/torque constanKt (N/Arms) or (N.m/Arms)
« motor constant or steepnesS: (N2/W) or (N2.m2/W)

» thermal resistancelR,, (°C/W)

» thermal time constantr,, (s)

Driver data
¢ maximum driver currentl __ =5A

max
Stage data
« load (linear direct drive stage only).oad (kg)
+ ratio between motor rotation and stage displacenf@nrevolution/units)
+ total inertia on the motor axisl (kg.m2)
Notice:  J=J, 0 T Jioag T Irnec
with: J,.,, : motor rotor inertia (kg.m?)

motor load

Joad - l0ad inertia (kg.m2)
J..: bearing, lead screw, ... inertia (kg.m2)
Calculations

+ Kt=,3xRf xS, whererf Q) is the motor resistance per phase

_RXF_RyxC

. " 6rxS of " 6rxS
where:  F, (N) is the motor peak forceC, (N.m) is the motor peak torque and

61 (°Cls) is the temperature rise at motor peak force

» DriverMaximumRMSCurrentl .. =min AT xS xﬂ, | max
R, % (1+0.004xAt) Kt

« DriverMaximumPeakCurrentl ., =min(lg,sxrx1.3,1 )

Notice: The coefficient 1.1 is the margin for the servofddransient.
+ DriverRMSintegrationTimemin(z,,,15s)
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5.10.9

5.10.10

I
+ ScalingAccelerationA,;,, = 7= X m/s2) or
g ¢ J2 Load (M/s?)
I Kt
ing = X X ———— (units/s?
A&:allng \/E ZXITXJXG ( )

I Kt

Aimit = mln(% XX —o, scalingj
« AccelerationLimit: V2 Load (m/s?) or

(1 Kt
A, = min| -8 xr x Aj
2 2xmxJxG (units/s?)

Driver Thermistance Threshold

The thermistor threshol@riverThermistanceThreshol@), sets the threshold for the
driver fault in the event of overheating. This v@aust be greater than 100and less
than or equal to 9¢k.

For a 1 I PTC temperature sensor, the thermistor thresrailgenvis 1000,
corresponding to the resistor value of the tramsigdge. The temperature that
corresponds to that threshold is determined byyibe of sensor (see color code of the
wire).

DRVO2P

Motor Driver Type: DVR02P

This type of motor driver model is used for brusklé&near or rotary motors. The motor
driver interface must be set1@0 deg UV phase acceleration contfede section
5.9.13: “AnalogSin120Acceleration”) d20 deg UV phase dual output acceleration
control (see section 5.9.15: “AnalogDualSin120Acceleratjanid the position
corrector type t&ID with acceleration outpugsee section 5.8.4:
“PIDFFAcceleration”).

The XPS-DRVO02P driver board supplies a maximum wiug 7 A and 44 Vpp.
Driver Name: XPS-DRV02P

For all other configuration file parameters refert
section 5.10.8: DRV02".

DRVO03AnalogAcceleration
Motor Driver Type: DRV03AnalogAcceleration

This type of motor driver model is used for DC nrstoontrolled by acceleration. The
moto driver interface must be setaoceleration contro(see section 5.9.2:
“AnalogAcceleration”) and the position correctopéytoPID with acceleration output
(see section 5.8.4: “PIDFFAcceleration”). The XPR\MD3 driver board supplies a
maximum output of 5 A and 48 V. The XPS-DRVO03H driboard supplies a
maximum output of 1.58 A and 48 V.

Driver Name: XPS-DRV03

Driver Motor Resistance

The motor winding resistancBriverMotorResistanc€), is the motor resistance. This
value must be greater than zero and less thanual &m65.53%2.

Driver Motor Inductance

The motor winding inductanc®riverMotorinductancgH), is the motor inductance.
This value must be greater than zero and lessahequal to 65.535 mH.
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Driver Current Cut Off Frequency

The current servo loop cut off frequen&yjverCurrentCutOffFrequencgHz), sets the
bandwidth of the internal driver current servo lo®pe internal driver corrector
parameters are calculated automatically. This vhageto be set in relation to the
bandwidth of the position servo loop (see secti®@¥5 “PIDFFAcceleration”). This
value must be greater than zero and less thanuad &m3 kHz.

For a stage with a position servo loop cut off frelcy between 20 and 50 Hz, the
current servo loop cut off frequensiiould be set between 200 and 500 Hz.

Current Monitoring Parameters entries for the configuration file:
* Driver Maximum Peak Current — peak current limit

e Driver Maximum RMS Current — RMS current limit

e Driver RMS Integration Time — RMS integration time

The peak current limiDriverMaximumPeakCurrer(td), is the maximum allowed
motor current. If the motor current exceeds thisi@aa driver fault is generated. This
value must be greater than zero and less thanuad &m5 A.

The RMS current limitPriverMaximumRMSCurrer(d), is the maximum allowed
RMS motor current. The RMS integration tibeverRMSIntegrationTimés) defines
the integration time span. If the RMS motor currexiteeds this value, a driver fault is
generated. ThRMS Current limimust be greater than zero and less than or equal to
5 A. TheRMS integration timenust be greater than zero and less than or eq68l $o

There are many different methods to define theleegaHere is a description of a
method used by Newport for standard products.

Application input:

e Because high accuracy needs, a maximum temperatsecof the motor coils by
20°C is set to avoid thermal effects impactingni@ion precision:

« Aratio of 2 between the peak current limit and RMS current limit is used. This
has been found to be a good approach in numeregssjgm motion applications
offering a good balance between throughput andgiogc = 2

Motor data
« motor torque constanit (N.m/Arms)
« motor constant or steepnesS: (N2m2/W)
+ thermal resistancelR,, (°C/W)
» thermal time constantr,, (s)
Driver data
e maximum driver currentl, =5 A
Stage data
+ ratio between motor rotation and stage displacenf@nrevolution/units)
+ total inertia on the motor axisl (kg.m2)
Notice:  J=J, 0 T Jioag T Irnec

with:  J,,, : motor rotor inertia (kg.m?)

motor load

Joaq : l0ad inertia (kg.m2)
J..: bearing, lead screw, ... inertia (kg.m?)

Calculations
+ Kt=,/Rf xS, whereRf (Q) is the motor resistance per phase
R, xC;
Tth = —l
drxSs
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where:  C_ (N.m) is the motor peak torque and
61 (°Cls) is the temperature rise at motor peak torque

. DriverMaximumRMSCurrent|RMS:min(\/ AT xS o1 J

=1
R, x(1+0.004xAt)  Kt' ™

« DriverMaximumPeakCurrentl ., = min(l aus X x1.1,1

max)
Notice: The coefficient 1.1 is the margin for the servoddransient.
 DriverRMSIntegrationTimemin(7,,, 3s)

, I _ Kt .
* ScalingAccelerationA . = Imaxxm (units/s?)
A o Kt e
« AccelerationLimit: A,; =min Imsxrxm,Asca,mg (units/s?)

Driver Maximum Motor Voltage

The maximum allowed motor voltageriverMaximumMotorVoltag€V), sets the
maximum allowed output voltage of the driver.

DRVO03AnalogVelocity

Motor Driver Type: DRV03AnalogVelocity

This type of motor driver model is used for DC mstwith tachometer. The driver
command interface must be sewtdocity control(see section 5.9.18:
“AnalogVelocity”) and the position servo loop tyePID with velocity outpufsee
section 5.8.5:; “PIDFFVelocity”). The XPS-DRV03 deivboard supplies a maximum
output of 5 A and 48 V. The XPS-DRVO03H driver boatgplies a maximum output of
1.58 Aand 48 V.

Driver Name: XPS-DRV03

Driver Motor Resistance

The motor winding resistancBriverMotorResistanc€Q), is the motor resistance. This
value must be greater than zero and less thanual &m655.3%).

Driver Motor Inductance

The motor winding inductiorDriverMotorinductanc&H), is the motor inductance.
This value must be greater than zero and lessahagual to 65.535 mH.

Driver Motor Voltage Constant

The motor voltage constant paramelniyerMotorVoltageConstanfVolt/rpm), sets
the back EMF constant of the motor. This value rbesgreater than zero and less than
or equal to 65.535&V/rpm.

Driver Tacho Generator Voltage

The tachometer generator voltage param&everTachoGeneratorVoltage
(Volt/rpm), set the voltage constant of the tachtmmgenerator. This value must be
greater than zero and less than or equal to 6553fm.

Driver Stage Inertia

The stage inertidDriverStagelnertiagkg.m?), is the total inertial{ on the motor axis. It
must be greater or equal to1ky.m2 and less than or equal to 1 kg.m2.

Notice:  J=J, 0 T ioag T Jrnec

motor load
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with: J,, : motor rotor inertia (kg.m?)
Joad : l0ad inertia (kg.m2)
J.: bearing, lead screw, ... inertia (kg.m?)

Driver Gear Ratio

The gear ratioDriverGearRatio(revolution/unit), sets the ratio between the motor
rotation and the stage displacement. It must batgrehan 0.

Driver Current Cut Off Frequency

The current servo loop cut off frequen&yjverCurrentCutOffFrequencgHz), sets the
bandwidth of the internal driver current servo lo®pe driver internal corrector
parameters are calculated automatically. This vahseto be set in relation to the
bandwidth of the velocity servo loop (see sectidh® “PIDFFVelocity”). This value
must be greater than zero and less than or eq@akiitz.

For a stage with a velocity servo loop cut off fregcy between 100 and 200 Hz, the
current servo loop cut off frequency should bebsttveen 500 and 1000 Hz.

Driver Velocity Cut Off Frequency

The velocity servo loop cut off frequendyriverVelocityCutOffFrequencfHz), sets
the bandwidth of the internal driver velocity setgop. The driver internal corrector
parameters are calculated automatically. This vhageto be set in relation to the
bandwidth of the velocity servo loop (see sectidgh® “PIDFFVelocity”). This value
must be greater than zero and less than or eq@aiQtdz.

For a stage with a velocity servo loop cut off fregcy between 20 and 50 Hz, the
velocity servo loop cut off frequency should belsetiveen 100 and 200 Hz.

Current Monitoring Parameters entries for the configuration file:
e Driver Maximum RMS Current — RMS current limit
e Driver RMS Integration Time — RMS integration time

The RMS current limitPriverMaximumRMSCurrer(d), is the maximum allowed

RMS motor current. The RMS integration tideverRMSIntegrationTimés) defines

the integration time span. If the RMS motor currgoés beyond this value, a driver
fault is generated. The RMS Current limit must beager than zero and less than or
equal to 5 A. The RMS integration time must be gethan zero and less than or equal
to 60 s.

There are many different methods to define theheegaHere is a description of a
method used by Newport for standard products.

Application input:

< Due to the high accuracy requirements of Newpattrtg, a maximum temperature
increase of the motor coils by 20°C is set to atbh@mal effects impacting the
motion precision:AT =20°C.

« Aratio of 2 between the current limit (definedtie motor interface section) and the
RMS current limit is used. This has been foundealgood approach in numerous
precision motion applications offering a good babetween throughput and
precision:I' = 2.

Motor data

« motor torque constantt (N.m/Arms)

+ motor constant or steepnesS: (N2.m2/W)
+ thermal resistancelR,, (°C/W)

» thermal time constantr,, (s)
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Driver data

* maximum driver currentl ., =5 A

Calculations
+ Kt=,/Rf xS, whereRf (Q) is the motor resistance per phase
x C?
Iy = R, —2
OrxSs

where:  C_ (N.m) is the motor peak torque and

61 (°Cls) is the temperature rise at motor peak torque

. DriverMaximumRMSCurrent|RMS:min(\/ AT xS o1 J

=1
R, x(1+0.004xAt) ~ Kt' ™

« CurrentLimit=min(l o,s x|

i)

+ DriverRMSiIntegrationTimemin(z,, 3s)

Driver Maximum Motor Voltage

The maximum allowed motor voltageriverMaximumMotorVoltag€V), sets the
maximum allowed output voltage of the driver. Itshbe greater than zero and less
than or equal to 48 V.

This parameter can be determined as follows:
Motor data

« motor winding resistance per phade; , (Q)

« motor torque constanit (N.m/A)

« motor voltage constan¥V (V/rpm)

« maximum allowed motor currertiotorCurrentLimit(A)

* maximum allowed motor voltag&lotorVoltageLimit(V)

Driver data

e motor current at maximum command: ScalingCurrent(6A for XPS-DRV03)
* motor voltage at maximum command; ScalingVoltage(@8 V for XPS-DRV03)
Stage data

+ ratio between motor rotation and stage displacenf@nrevolution/units)

+ total inertia on the motor axisl (kg.m2)

Notice:  J=J o T ot T Imec

motor

with:  J,,,., : motor rotor inertia (kg.m?)
Joaq: l0ad inertia (kg.m2)
J..: bearing, lead screw, ... inertia (kg.m?)

User performance

+ maximum stage velocity (see section 5.3.1: “TymgarBma”): MaximumVel ocity
(units/s)

e maximum stage acceleration (see section 5.3.1:€Tggamma”):
MaximumAcceleration (units/s2)
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Maximum allowed motor voltage

MaximumAccderationx J x2x 1xG
Kt

¢  MaximumCurrent = min( , Motor CurrentLimit, ScalingCurrentj

¢ MaximumVoltage= R, x MaximumCurrent + MaximumVelocity x 60x G x Kv

«  VoltageLimit = min(Maximum\Voltagex 1.5 Motor VoltageLimit, ScalingVoltage)

NOTE

It is recommended that the VoltageLimit be 1.5 time the motion profiler
maximum voltage to meet the motion requirements ahe default stage dynamics.

DRVO03AnalogVoltage

Motor Driver Type: DRV03AnalogVoltage

This setting of the motor driver model is used®&@ motors controlled directly by the
motor voltage. The motor driver interface must éetsvoltage controlsee section
5.9.19: “AnalogVoltage”) and the position correctgpe toPID with voltage output
(see section 5.8.3: “PIDDualFFVoltage”). The XPS\AR driver board supplies a
maximum output of 5 A and 48 V.

Driver Name: XPS-DRV03

Current Monitoring Parameters entries for the configuration file:
e Driver Maximum RMS Current — RMS current limit

e Driver RMS Integration Time — RMS integration time

The RMS current limitPriverMaximumRMSCurrer(d), is the maximum allowed

RMS motor current. The RMS integration tideverRMSIntegrationTimés) defines

the integration time span. If the RMS motor currgoés beyond this value, a driver

fault is generated. THRMS Current limimust be greater than zero and less than or
equal to 5 A. Th&MS integration timenust be greater than zero and less than or equal
to 60 s.

There are many different methods to define theheegaHere is a description of a
method used by Newport for standard products.

Application input:

e Because high accuracy needs, a maximum temperatsecof the motor coils by
20°C is set to avoid thermal effects impactingriaion precision:AT = 20°C.

« Aratio of 2 between the current limit (definedtie motor interface section) and the
RMS current limit is used. This has been foundealgood approach in numerous
precision motion applications offering a good babetween throughput and
precision:I' = 2.

Motor data
« motor torque constantt (N.m/Arms)
+ motor constant or steepnesS: (N2.m2/W)

+ thermal resistancelR,, (°C/W)

» thermal time constantr,, (s)
Driver data

* maximum driver currentl,, =5 A
Calculations

* Kt=/Rf xS,

where Rf (Q) is the motor resistance per phase
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5.10.14

5.10.15

_R.xC;
Tth - ’
OrxS
where:cp (N.m) is the motor peak torque and

or (°C/s) is the temperature rise at motor peak torque

. DriverMaximumRMSCurrentlRMS:min[\/ AT xS o x J

=,
R, x(1+0.004xAt) ~ Kt' ™

« CurrentLimit =min(l o, x|

i)

 DriverRMSIntegrationTimemin(7,,, 3s)

DRVO03HAnNalogAcceleration

Motor Driver Type: DRVO3HAnalogAcceleration

This type of motor driver model is used for DC nrstoontrolled by acceleration. The
motor driver interface must be setaoceleration contro(see section 5.9.2:
“AnalogAcceleration”) and the position correctopéytoPID with acceleration output
(see section 5.8.4: “PIDFFAccelerationThe XPS-DRVO3H driver board supplies a
maximum output of 1.58 Aand 48 V.

Driver Name: XPS-DRVO3H

For all other configuration parameters, refer to séon 5.10.10:
“DRV03AnalogAcceleratiori.

DRVO03HAnNalogVelocity
Motor Driver Type: DRVO3HAnalogVelocity

This type of motor driver model is used for DC mistwith tachometer. The driver
command interface must be sewtdocity control(see section 5.9.18:
“AnalogVelocity”) and the position servo loop typePID with velocity outpufsee
section 5.8.5: “PIDFFVelocity”).The XPS-DRVO3H devboard supplies a maximum
output of 1.58 A and 48 V.

Driver Name: XPS-DRVO3H

For all other configuration parameters, refer to
section 5.10.11: DPRV03AnalogVelocity'.

DRVO03HAnalogVoltage

Motor Driver Type: DRV0O3HAnalogVoltage

This setting of the motor driver model is used@&@ motors controlled directly by the
motor voltage. The motor driver interface must eetsvoltage contro(see section
5.9.19: “AnalogVoltage”) and the position correctgpe toPID with voltage output
(see section 5.8.3: “PIDDualFFVoltage”). The XPS\BRH driver board supplies a
maximum output of 1.58 Aand 48 V.

Driver Name: XPS-DRVO3H

For other configuration file parameters, refer to
section 5.10.12: DPRV0O3AnalogVoltag€'.
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5.10.17

5.10.18

DRV11AnalogVoltage

Motor Driver Type: DRV11AnalogVoltage

This setting of the motor driver model is used®&@ motors controlled directly by the
motor voltage. The motor driver interface must eetsvoltage contro(see section
5.9.19: “AnalogVoltage”) and the position correctgpe toPID with voltage output
(see section 5.8.3: “PIDDualFFVoltage”). The XPS\OR driver board supplies a
maximum output of 6.4 A and 48 V.

Driver Name: XPS-DRV11

For other configuration file parameters, refer to
section 5.10.12: DPRV0O3AnalogVoltag€'.

DRV11AnalogStepperPosition (for stepper motors)

Motor Driver Type: DRV11AnalogStepperPosition

This type of motor driver model is used for stepmetors. The motor driver interface
must be set to sine/cosine position control (seté@e5.9.17:
“AnalogStepperPosition”) and the position servopdygpe to either PI with a position
output (see section 5.8.6: “PIPosition”) or to eove® loop with a position output (see
section 5.8.2: “NoEncoderPosition”). The XPS-DR\Wriver board supplies a
maximum output of 6.4 A and 48 V.

Driver Name: XPS-DRV11

Driver Motor Resistance

The motor winding resistancBriverMotorResistanc€Q), is the motor resistance. This
value must be greater than zero and less thanual &m655.3%).

Driver Motor Inductance

The motor winding inductiorDriverMotorinductance&H), is the motor inductance.
This value must be greater than zero and lessahagual to 65.535 mH.

Driver Current Cut Off Frequency

The current servo loop cut off frequen&yjverCurrentCutOffFrequencgHz), sets the
bandwidth of the internal driver current servo lo®pe driver internal corrector
parameters are calculated automatically. This vhageto be set in relation to the
bandwidth of the velocity servo loop (see sectidh® “PIDFFVelocity”). This value
must be greater than zero and less than or eq@akittz.

For a stage with a velocity servo loop cut off fregcy between 100 and 200 Hz, the
current servo loop cut off frequency should bebsttveen 500 and 1000 Hz.

Driver Bemf Compensation

The motor parameters are used to configure theculwop bandwith. The
DriverBemfCompensationGain parameter is used te laasonstant torque versus
velocity.

DRV11AnalogAcceleration

Motor Driver Type: DRV11

This type of motor driver model is used for brusklénear or rotary motors. The motor
driver interface must be set1@0 deg UV phase acceleration contfeée section
5.9.13: “AnalogSin120Acceleration”) d20 deg UV phase dual output acceleration
control (see section 5.9.15: “AnalogDualSin120Acceleratjanid the position

Q> Newport®

83 EDHO0406EN1020 — 12/19



XPS-D Controller

Configuration Manual

5.10.19

5.10.20

5.11

corrector type t&ID with acceleration outpugsee section 5.8.4:
“PIDFFAcceleration”).

The XPS-DRV11 driver board supplies a maximum ouiis.4 A and 44 Vpp.
Driver Name: XPS-DRV11

For all other configuration file parameters refert
section 5.10.8: DRV02".

DRVP1AnalogPositionPiezo

Motor Driver Type: DRVP1AnalogPositionPiezo

This type of DriverName is used with a piezo drigard. This setting of the motor
driver model is compatible only with:

« AnalogPositionPiezo driver command interfaces,
« NoEncoderPosition or PIPaosition corrector type.
Driver Name: XPS-DRVP1

Driver parameters

« DriverNotchFrequency

» DriverNotchBandwidth

» DriverNotchGain

« DriverLowpassFrequency

e DriverKI

« DriverFatalFollowingError

» DriverStagePositionOffset

* DriverTravelCorrection
For more information, refer to the XPS-DRVP1 Useranual.
EDBL

Motor Driver Type: EDBL

This type of motor driver model is used for brusklénear or rotary motors. The motor
driver interface must be set1@0° UV phase acceleration contiskee section 5.9.13:
“AnalogSin120Acceleration”) 0t20° UV phase dual output acceleration con{sde
section 5.9.15: “AnalogDualSin120Acceleration”) &hd position corrector type to
PID with acceleration outpusee section 5.8.4: “PIDFFAcceleration”). The XPS-
EDBL, external driver module, supplies a maximuntpatiof 25 A and 96 Vpp.

Driver Name: XPS-EDBL

Driver Supply Voltage

For the XPS-EDBL driver, the parameter “Driver Slypyoltage” is fixed to 96 V and
is not modifiable.

For all other configuration file parameters refert
section 5.10.8: “DRV02".

Stage

In this configuration category, users are buildimg Global stage parameters section of
the stages.ini file.
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Example:
; --- Global stage parameters

; --- <Stage.Genericlnformation>
SmartStageName = XMS160
Unit = mm
ConfigurationComment = No load

Type: Genericlnformation

Configuration Comment
Use this parameter to write a comment in the stagdie

Unit

Use this parameter to display the unit (such as that)is reference in the configuration
file for parameters with units of length.

Smart Stage Name

Use this parameter of the stage as a Newport'sisixel ESP technology to define the
EEPROM smart stage name.
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Service Form

Your Local Representative
Tel.

Fax:

Name: Return authorization #:
(Please obtain prior to return of item)

Company:

Address: Date:

Country: Phone Number:

P.O. Number: Fax Number:

Item(s) Being Returned:

Model#: Serial #:

Description:

Reasons of return of goods (please list any spgmifiblems):
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North America & Asia
Newport Corporation
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Sales
Tel.: (800) 222-6440
e-mail: sales@newport.com

Technical Support
Tel.: (800) 222-6440
e-mail: tech@newport.com

Service, RMAs & Returns
Tel.: (800) 222-6440
e-mail: service@newport.co

Europe
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France

Sales
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e-mail: france@newport.com

Technical Support
e-mail: tech_europe@newport.com

Service & Returns
Tel.: +33 (0)2.38.40.51.55
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