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_ Universal High-Performance

Motion Controller/Driver
| XPS-D Controller

1.0 Note

This XPS Programmer's Manual describes all the functions available for the XPS family
of controllers.

NOTE

Not all below described functions are available for XPS standard controller. If you
are interested in a function that is described but not available for your controller,
please contact Newport.

NOTE

For more details on XPS features, please refer to XPS User’s Manual.

Q> Newport®
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2.0 TCP/IP Communication

XPS is based on a 10/100/1000 Base-T Ethernet communication link with TCP/IP
protocol and uses a web site as the Graphical User Interface (GUI) to access all the
software tools and an FTP server for file transfer. This makes the XPS controller
independent of the user's operating system. When networked, Unix, Linux or Windows
users can access the same controller from any place in the world for remote control,
code development, file transfer or diagnostics. The completely object oriented approach
of the XPS firmware with powerful, multi-parameter Functions (commands) is also
much more consistent and intuitive to use than old-style mnemonic commands.

To connect to the XPS controller you must open a socketThe XPS allows up to 100
open sockets with 30 sockets communicating simultaneously.

Each Function returns a complete or error code. If successful, the return is 0 (zero). In
case of an error, the returned error code can be used for diagnosing the.

The function call is blocked until a reply is sent by the XPS, or until the timeout value is
reached. Running several processes in parallel (for instance getting the position while a
stage is moving), several sockets can be used in parallel. When using the XPS controller
with programming languages that do not support multiple sockets, the timeout value of
the function can be set to a low value (20 ms), in that case you cannot capture errors.

NOTE

When a communication ends with a time out fault, it could be caused by some
hardware failure or the timeout value is lower than the time needed by the
controller to execute the requested function.

For example, setting a timeout of one second and requesting a motion that requires
2 seconds will end with a timeout. In this situation the controller will continue the
move and when accomplished will send the response back to the host.

It is the host responsibility to take the appropriate actions to handle properly these
situations.

(PS ¢ o
worocommoe XPS controller 2

une sociste 4o groupe

New|

wcrocommoe XPS controller 1

une socite o groupe

I'CL
Eoéronce | Soltons seript

file

MainController WebServer TCL (API driver)
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3.0 XPS .NET Software Drivers

Q> Newport®

3.1

3.1.1

How to Install .NET Drivers for XPS Controller

Requirements

Net Framework is a programming infrastructure created by Microsoft for building,
deploying, and running applications and services that use .NET technologies such as
custom desktop applications.

The Windows PC computer requires having at least the NET Framework installed and
you need to install either 32 bit (x86) or 64 bit (x64) .NET assembly depending on the
Windows version you are using.

When developing your application, refer to the programming environment
documentation to make the installed .NET assembly visible.

To communicate with the XPS controller you will need to:
e Use the OpenInstrument method to connect to the controller
e Communicate with the controller using any of its API e.g. FirmwareVersionGet

e Once your application terminates it needs to disconnect from the controller using the
Closelnstrument method. If it doesn’t close the communication channel and runs
many connections to the controller, it can run out of free channels and gets an error.
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3.1.2 Installation

The .NET assembly is in the website under tab Documentation -> Drivers “, refer to the
controller user’s manual for more details.

Documentation

® System Stages Controller Files Front panel Terminal Data acquisition
QS Newport N

Documentation » Drivers
[ pisplay as listing

o= o=
[ v
Newport.XPS.Command Newport.XPS.Command XPS-RL - Software XPSUnified
Interface x64.msi Interface x86.msi Drivers Manual.pdf CommandInterface.pdf

Download the “Newport. XPS.CommandInterface x86.msi” or
“Newport. XPS.CommandInterface_x64.msi” depending on your windows platform to
your computer.

Once downloaded, run it.

iisj— Newport. XP5.Commandinterface_x86

Welcome to the
Newport XPS.Commandinterface_x86 Setup Wiz...

The installer will guide you through the steps required to install Mewport.<PS. Commandlnterface_=86
oh your computer,

WARMIMG: This computer pragram is protected by copyright law and international treaties.
Unautharized duplication ar distibution of this pragram, or any portion of it, may result in severs civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law,

< Back Mext > | | Cancel

Click on next to continue the install.

ii‘% Newport. XPS.Commandinterface x86

Select Installation Folder A

The installer will install Mewpart %PS. Commandinterface_x8E to the following falder.

Tainztall in this folder. click “Nest”. Toinstall to a differert folder. enter it below or click "Browse"

Folder:

C:\Mewpart'Mation Contral\xPSY Browse...

< Back | | Next » | | Cancel

Q> Newport®
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Select the folder to install a csharp project example and documentation. Click on next to
continue the install.

i'g":— Newport. XP5.Commandinterface x86

Confirm Installation [

The installer is ready to install Newport #PS. Commandinterface_x86 on your computer.

Click. "Mext" to start the installation.

Click on next to continue the install.

i'§- Newport.XP5.Commandinterface x86

Installing [
Newport XPS.CommandInterface_x86 gy

Mewport PS5 Commandinterface_«86 is being installed.

Please wait...

< Back Mext »

Wait until the installation is complete.

iﬁ: Newport XP5.Commandlnterface_x86

Installation Complete LA

Mewport. %P5 Commandlnterface_s88 has been successfully installed.

Click "Close" to exit.

Please use windows Update to check for any critical updates to the MET Framework.

< Back Cancel

The installation is complete. Click on close.

The x86 “Newport. XPS.CommandInterface.dll” is installed in
C:\Windows\Microsoft NET\assembly\GAC_32\Newport.XPS.CommandInterface\.

The x64 “Newport.XPS.CommandInterface.dll” is installed in
C:\Windows\Microsoft. NET\assembly\GAC_64\Newport.XPS.CommandInterface\.

Q> Newport®
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3.2 Variables Equivalent for Programming Langages

The table below describes a simple of a prototype model for different languages:

Prototype | int FunctionName (double inputParam, double * outputParam)

C++ int FunctionName(int SocketID, double inputParam, double *
k‘& outputParam)
VBasic

Long FunctionName(ByVal SocketID As Long, ByVal inputParam As
& Double, outputParam As Double)

Matlab | 5o outputParam] FunctionName(int32 SocketID, double
‘\ inputParam)

Python [Error, outputParam] FunctionName(integer SocketID, double
[ inputParam)

set Error [catch "FunctionName SocketID inputParam outputParam "]

The table below shows parameters types needed for different languages:

Parameter Types C++ VBasic Python
Faamters R < A
bool Bool Boolean bool
float Float Single float
double Double Double double
short Short Short short
unsigned short unsigned short UShort unsigned short
int Int Integer integer
unsigned int unsigned int Ulnteger unsigned int
long Long Long long
unsigned long unsigned long ULong unsigned int
long long int long long int Long long long
unsigned long long | unsigned long long ULong unsigned long
long
char * / charf[] char * String string
charhex32 char * String string
Q> Newport®
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3.3

3.3.1

3.3.2

3.4

How to Use XPS .NET Assembly from Visual Studio C#?

Refer to Microsoft for more information on how to load and use a .NET assembly
depending on your Visual Studio version.

Add Reference to Newport XPS .NET Assembly

In your project add Newport. XPS.CommandInterface.dll in References from Windows
GAC:

4 XPsApplicationTest_x54

b Properties

4 =B peferences
& Analyzers
=B Mewport, XPS, CommandInterface
-8B System
5B System.Core
=B System.Data
58 System.Data.DataSetExtensions
5-B System.Deployment
5-B System.Drawing
=B System.Windows.Forms
58 System.Xml
58 System.¥ml.Ling
Service References

P ES] Forml.cs

I €% program.cs

C# Code Sources

C# Header
using CommandInterfaceXPS; // Newport.XPS.CommandInterface .NET Assembly
access

Add a Variable to Declare an “XPS” Object

CommandInterfaceXPS.XPS m xpsInterface = null;

Create an Instance of “XPS” Object

m xpsInterface = new CommandInterfaceXPS.XPS();
if (m_xpsInterface != null)

Open XPS Connection

if (m_xpsInterface != null)

int returnValue = m xpsInterface.OpenInstrument (m IPAddress, m IPPort,
DEFAULT TIMEOUT) ;

Call “XPS” Functions

if (m_xpsInterface != null)

{

string XPSVersion = string.Empty;

string errorString = string.Empty;

int result = m xpsInterface.FirmwareVersionGet (out XPSVersion, out
errorString) ;

if (result == CommandInterfaceXPS.XPS.FAILURE)

Close XPS Connection

if (m _xpsInterface != null)
m_xpsInterface.CloseInstrument();

How to Use XPS .NET Assembly from LabVIEW?

Refer to LabVIEW for more information on how to load and use a .NET assembly
depending on your LabVEW version.
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3.4.1  Add Reference to .NET Assembly

Select CommandInterfaceXPS and XPS constructor from a .Net Constructor Node

(refer to Connectivity panel):

P Select .NET Constructor

— Azsembly

I Mewpaort. XP'S. CommandInterface(1.0.0.0)

j Browse... |

— Objects

= CommandInterfaceXPs

@ Mewport. XPS

Constructors

jeso________i|

OK. I Cancel |

Help |

3.4.2 LabVIEW Code Sources

The instance of “XPS” object is created after configuration of .Net Constructor Node:

> Connectivity > .NET >

Met Contructor Mode

Open XPS connection (Use a .Net Invoke Node to select the XPS method

“Openlnstrument”):

Met Invoke Node

Sa4 w5 Bl

Openinstrument »

|192. 153.33.229}_" address
Fm " port
[1o000H  tmeout

Q> Newport®
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Call “XPS” functions (Use a .Net Invoke Node to select a XPS method):

et Invoke Mode

o s WS - i
FirrmvareVersionGet

Close XPS connection (Use a .Net Invoke Node to select the XPS method
“Closelnstrument”):

Met Invoke Mode

B+ ws B

Closelnstrument »

Close .NET Reference:

Close .Net reference

e
c

3.5 How to Use XPS .NET Assembly from IronPython?

Refer to IronPython for more information on how to load and use a .NET assembly
depending on your IronPython version.

3.5.1 Add Reference to .NET Assembly
Add Newport.XPS.CommandInterface.dll in References of your script:

x86:

import sys

sys.path.append (r'C:\Windows\Microsoft.NET\assembly\GAC 32\Newport.XPS.Co
mmandInterface\v4.0 1.0.0.0 9a267756cf640dct")

x64:

import sys

sys.path.append (r'C:\Windows\Microsoft.NET\assembly\GAC 64\Newport.XPS.Co
mmandInterface\v4.0 1.0.0.0_9a267756cf640dcf")

3.5.2  IronPython Code Source

IronPython Header
# The CLR module provide functions for interacting with the underlying
# .NET runtime

import clr

# Add reference to assembly and import names from namespace (IronPython)
clr.AddReferenceToFile ("Newport.XPS.CommandInterface.dll") from
CommandInterfaceXPS import *

Create an Instance

# Create XPS interface myXPS = XPS()

Q> Newport®
9 EDHO0373En1045 — 04/25
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Open XPS Connection
def XPS Open (address, port):

# Create XPS interface

myXPS = XPS ()

# Open a socket

timeout = 1000

result = myXPS.OpenInstrument (address, port, timeout)

if result ==

print 'Open ', address, ":", port, " => Successful"
else:
print 'Open ', address, ":", port, " => failure ", result

return myXPS

Call XPS Functions

def XPS GetControllerVersion (myXPS, flag):

result, version, errString = myXPS.FirmwareVersionGet ()
if flag ==

if result ==

print 'XPS firmware version => ', version
else:

print 'FirmwareVersionGet Error => ',errString
return result, version

def XPS GetControllerState (myXPS, flag):
result, state, errString = myXPS.ControllerStatusGet ()
if flag ==
if result ==
print 'XPS controller state => ', state
else:
print 'ControllerStatusGet Error => ',errString

return result, state

Close XPS Connection
def XPS Close (myXPS) :
myXPS.CloseInstrument ()

Q> Newport®
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3.6

3.6.1

3.6.2

3.7

3.7.1

3.7.2

3.7.3

How to Use XPS .NET Assembly from Matlab?

Refer to Matlab for more information on how to load and use a .NET assembly
depending on your Matlab version.

Add Reference to NET Assembly

o

% Make the assembly visible from Matlab

asmInfo = NET.addAssembly ('Newport.XPS.CommandInterface')

Matlab Code Source

Create an Instance

o

% Make the instantiation

myxps=CommandInterfaceXPS.XPS () ;

Open XPS Connection

% Connect to the XPS controller

°

code=myxps.OpenInstrument ('192.168.254.254"',5001,1000) ;

Call XPS Functions

% Use API's

[code Version]=myxps.FirmwareVersionGet [code]=myxps.GroupKill ('Groupl"')
[code]=myxps.GroupInitialize ('Groupl')

[code]=myxps.GroupHomeSearch ('Groupl"')

Close XPS Connection

o

% Disconnect from the XPS controller

code=myxps.CloseInstrument;

How to Use XPS .NET Assembly from Python?

Refer to Python and Pythonnet for more information on how to load and use a .NET
assembly depending on your Python version.

Install pythonnet
Install pythonnet using pip package manager:

pip install pythonnet

Add Reference to .NET Assembly
Add Newport.XPS.CommandInterface.dll in References of your script:

x86:

import sys

clr.AddReference (r'C:\Windows\Microsoft.NET\assembly\GAC 32\Newport.XPS.C
ommandInterface\v4.0 1.0.0.0 9a267756cf640dct")

x64:

import sys

clr.AddReference (r'C:\Windows\Microsoft.NET\assembly\GAC 64\Newport.XPS.C
ommandInterface\v4.0 1.0.0.0 9a267756cf640dct")

Python Code Source

11 EDHO0373En1045 — 04/25
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Python Header

Import sys

# The CLR module provide functions for interacting with the underlying
# .NET runtime

import clr

# Add reference to assembly and import names from namespace (IronPython)
clr.AddReferenceToFile ("Newport.XPS.CommandInterface.dl1l") from

CommandInterfaceXPS import *

Create an Instance

# Create XPS interface

myXPS = XPS ()

Open XPS Connection

def XPS Open (address, port):
# Create XPS interface
myXPS = XPS ()
# Open a socket
timeout = 1000

result = myXPS.OpenlInstrument (address, port, timeout)
if result ==
print ('Open ', address, ":", port, " => Successful")
else:
print ('Open ', address, ":", port, " => failure ", result)

return myXPS

Call XPS Functions

def XPS GetControllerVersion (myXPS, flag):
result, version, errString = myXPS.FirmwareVersionGet ("","")
if flag ==

if result ==

print ('XPS firmware version => ', version)
else:

print ('FirmwareVersionGet Error => ',errString)

return result, version

Close XPS Connection
def XPS Close (myXPS) :

myXPS.CloseInstrument ()

EDHO0373En1045—04/25
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4.0 TCP/IP Support Functions

To ease the use of the TCP/IP communication, few functions have been develop by
Newport. These functions uses the Microsoft System.Net.Sockets.

4.1 Openlnstrument

Name

OpenlInstrument — Create and open a socket.

Description

This function is used to create and open a socket. Send Timeout is set to 1 second

Prototype

int Openlnstrument (string IP_Address, int Port, int ReceiveTimeout)

Input parameters

IP_Address string IP address of instrument.
Port int Port number.
Timeout int ReceiveTimeout in milliseconds.

Output parameters

None.

Return
e (: No error.

e -1: Error of socket open.

Q> Newport®
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4.2 CloseIlnstrument

Name

Closelnstrument — Closes the current socket.

Description

This function is used to close the current socket.

Prototype
int Closelnstrument ()

Input parameters

None.

Output parameters

None.

Return
e (: No error.

e -1: Error of socket close.

4.3 SetTimeout

Name

SetTimeout — Configures socket timeout.

Description
This function is used to configure socket timeout for sending and reading.

Prototype
int SetTimeout (int SendingTimeout, int ReadingTimeout)

Input parameters

SendingTimeout int Sending timeout in milliseconds.

ReadingTimeout int Reading timeout in milliseconds.

Output parameters

None.

Return
e (: No error.

e -1: Error of set timeout.

Q> Newport®
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5.0 XPS Standard Firmware Architecture (Base Version)

Q> Newport®

5.1 Group Definition
The “Group” objects are used to define one or several “positioners” in the same motion
group. The available motion groups are defined in the section [GROUPS] in the
system.ini file and the group types are:
e SingleAxis (1 positioner)/“Gantry” SingleAxis (2 positioners)
e SingleAxisWithClamping (1 positioner)
e SingleAxisTheta (1 positioner)
e Spindle (1 positioner)
e XY (2 positioners)/“Gantry” XY (3 or 4 positioners)
e XYZ (3 positioners)
e Hexapod (6 positioners)
e MultipleAxes/“Gantry” MultipleAxes (1 to 8 positioners)
e TZ (3 positioners)

5.1.1 Object Structure

Group
Positioner 1 .- Positioner N
Safeties Profiler Corrector Safeties Profiler Corrector

A motion “Group” is created in relation to a group type (SingleAxis,
SingleAxisWithClamping, SingleAxisTheta, Spindle, XY, XYZ, TZ, Hexapod or
MultipleAxes).

A group is defined by a group name.

NOTE

The maximum number of positioners in the same group is limited to 8.

15 EDHO0373En1045 — 04/25
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5.2 Positioner Definition
Positioner objects are used to define all motion specific configuration parameters.
The positioner includes a mapping correction: X = f (X)
The positioner includes the SGamma profile.
The maximum number of positioners is limited to ControllerAxesNumber (4, 8, 12 or
16, depending on type of the XPS controller hardware).
5.2.1 Object Structure
GROUP
POSITIONER eee POSITIONER
Safeties Profiler Corrector Safeties Profiler Corrector

To use a positioner, it must belong to a motion group. Positioners are defined by their
full positioner name. The full positioner name is composed of the group name and the

positioner name seperated by a character

Example:

GroupName.PositionerName or

3-Axis system.X-axis

[T

EDHO0373En1045—04/25
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5.2.2 Definition of the Positions Available for Each Positioner

For each positioner, three different positions can be called:

1. The SetpointPosition is the profiler position. This is the position where the
positioner should be according to the ideal theoretical motion profile.

2. The CurrentPosition is the encoder position of the stage after mapping corrections
are applied. This is the actual position of the positioner at this moment of the query.

3. The TargetPosition is the final target position commanded by the user.

The difference between the SetpointPosition and the CurrentPosition is called the

following error.

t CurrentPosition J

TargetPosition
{Double precision)

P
// \\
/, \\
// A
e N
rd hY
SetPointPosition [ FollowingError ]
SetPointVelocity
SetPolintAcceleration &

A
I
I
|
|
I
Function :
MoveAbsolute _‘.»
MoveRelative
Q> Newport®

Y

Profiler —&p X 4’@_." Corrector

PID

- Driver —p/ Stage —

Group Axis
Mapping mapping

Axis linear Encoder
correction

For example, during a motion from the position 0 (units) to 100 (units), a query in the

middle of the motion could have the following result:

SetpointPosition = 50

CurrentPosition = 49.998 (FollowingError = 50 — 49.998 = 0.002 unit)

TargetPosition = 100.

17
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5.3

SingleAxis Group

The SingleAxis group is composed of one single positioner for the execution of motion

commands.

A SingleAxis group can be used in GANTRY mode (dual positioner).

The XPS controller can handle several SingleAxis objects.

There is no relation between SingleAxis objects and other objects handled by the

controller.

SingleAxis GROUP

Safeties
Positioner Profiler
I \
: 4 Corrector
1{Gantry mode)
I
I
¥ Safeties
SecondaryPositioner \ Profiler
4 Corrector
Q> Newport®
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5.3.1 State Diagram

Initial ) Emergency stop Emergency brake
? a i
h 4 h 4 ¥
0 T 2 Motion disable 40
RNEHIN 1 4—[ EMERGENCY_BRAKING ]
4 9 63 9 g 3/5/6/8/50
* EY?M (al(nl(q)(u)' HE
| Kealing ! L 1 ! L L T T T T LTI 1
: : Calib- | ) 1] e e o 1 1 |
: MOTOR_INIT Kone : : : : : : :
: I En’:nr : : i Emjr En:nr Erlor
1 Motor 1 1
: ON 6‘; : : : : %‘4 75.76) ] ] ANALOG AUTO EXCITA
: SCALING CALE (1} | DI SABLE B (S (I | e sﬁl
! ! ro 20 21 # 47 6 s 68 7
1 19 Errbr [ A Mote
: ENCODER_CALIB -4 ! ! dotfe Tufing E::ic. atio
\ Erdor : H dope qne
! Encoder ! ™ (@ Foudwing (c i «jin] ] ] a] (m r) (s
e | [ e |
L ¥ - \ A vy 4 y ) A
- 1 13 0 12 1015 13 To 7 =7
NOTREF } READY
(o) | REFERENCING i ]
P64
Called functions:
(a)  Grouplnitialize 1)) GroupAnalogTrackingModeEnable
(b)  GroupHomeSearch (m)  GroupAnalogTrackingModeDisable
(¢) GroupMoveAbsolute (m)  GrouplnitializeWithEncoderCalibration
(d)  GroupMoveRelative (o)  GroupReferencingStart
(e)  GroupSlaveModeEnable (p)  GroupReferencingStop
(f) GroupMotionDisable (qQ)  PositionerAccelerationAutoScaling
(g)  GroupMotionEnable (r)  PositionerCorrectorAutoTuning
(h)  GroupMoveAbort (s) PositionerExcitationSignalSet / PositionerPreCorrectorExcitationSignalSet
) GroupKill or KillAll (t) GroupSlaveModeDisable
G GroupJogModeEnable (u)  GrouplnitializeNoEncoderReset

(k)  GroupJogModeDisable

Q> Newport®
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5.4

Spindle Group

A Spindle group is very similar to the SingleAxis group. It is composed of only one
positioner with one main difference, it does not handle software or hardware end of
runs. Therefore, it is allowed to spin indefinitely in any direction. The SingleAxis group
motion commands are still allowed (except jog, which is replaced by spin).

The controller can handle several Spindle groups.

There is no relation between Spindle groups and other objects handled by the controller.

Safeties
Spindle GROUP Positioner Profiler
Corrector
Q> Newport®
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5.4.1 State Diagram

Initial m Emergency stop Emergency brake
I 1 ! !
1 1
h 4 v
0 7 2 Mofion disable 40
NOTINIT 1 | EMERGENCY_BRAKING
4 9 63 9 9 3/5/6/8/5
Tt K
' (a) (n} {qlu) A
Eqfor id B0
: Ilnd 0
] [ ] 1)
¥ | MOTOR_INIT o)
[} L} 1 ]
] | JO |
’ icy Emory | )
! N d v R AUTO EXCITA
i 69 Vol ANALOG
Val @ |SCALING_CALIB o s MOVING | [oeGiNg) | SLAVE | TRacking || TUNING | | TION,
' v : : : 20 21 44 47 46 48 68 73
N 49 Emor | [ Y & F 3 [- f S [ ] F ]
| ENCODER_CALIB i‘"' I ! dohe Tuping o
1 E+or' H dgne dne
» E;.I?:der ! (N (g] Follbwing (c] (nj ] kxjn] (f ¢ @ (m [n) (s]
Elor calt ejror ()
[] done 1
] 1
h 4 ¥ w w L 4 w
42 13 I 10 12 1015 14 16 70 77}
NOTREF READY
Called functions:
(a)  Grouplnitialize 1)) GroupAnalogTrackingModeEnable
(b)  GroupHomeSearch (m)  GroupAnalogTrackingModeDisable
(¢) GroupMoveAbsolute (m)  GrouplnitializeWithEncoderCalibration
(d)  GroupMoveRelative (o)  GroupReferencingStart
(e)  GroupSlaveModeEnable (p)  GroupReferencingStop
(f) GroupMotionDisable (qQ)  PositionerAccelerationAutoScaling
(a)  Grouplnitialize (r)  PositionerCorrectorAutoTuning
(b)  GroupHomeSearch (s) PositionerExcitationSignalSet / PositionerPreCorrectorExcitationSignalSet
(¢)  GroupMoveAbsolute (t) GroupSlaveModeDisable
(d)  GroupMoveRelative (u)  GrouplnitializeNoEncoderReset

(e) GroupSlaveModeEnable

Q> Newport®
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5.5

XY Group

An XY group is composed of two positioners, typically in an orthogonal XY

configuration.

An XY group can be used in GANTRY mode (dual positioner for X or for Y).
It includes an XY mapping feature: XY = f (XY)

It includes a line-arc and a PVT (PositionVelocityTime) two-dimension trajectories.

Positioner X

XY GROUP

Safeties Safeties
| Profiler | Seconda: l'_\_]P ositioner X Profiler
/*"
\ 4. Corrector , 4  Corrector
N I
kY 4
N {Ganbry mode) e
N e
/ Safeties Safeties
\ Profiler SecondaryPositioner Y Profiler
g Comrector // ~ "d Corrector
\ ’
\ e
. {Ganiry mode) P

EDHO0373En1045—04/25
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5.5.1 State Diagram

Initia (i) Emergency stop

S |¢——iD

1
1
1
k 4 ¥
2

40
EMERGENCY_BRAKING

[

(a) (n] (qXt)
v

MOTOR_INIT done

[}
]
)
[}
L)
]
)
) -
! :
: l] 7 b ] > AUTO EXCITA
i . o Ij h e | e ||
: L 4 20 21 44 47 45 48 68 73
\ 29 L A 40l F Y L A I 3
) 1 dohe Tl Tufing Excfatio
: ! dgne ddne ddne
EE: f;'it;i‘j“ ol o] * _i i I I I I I G s
’ done 1
: 4 N ¥ : h A v Y Fr v 4 ¥ h 4
11 13 10 12 1015 1017 16 70 77
READY
11
Called functions:
(a)  Grouplnitialize (k)  GroupJogModeDisable
(b)  GroupHomeSearch )] GroupAnalogTrackingModeEnable
(¢) GroupMoveAbsolute/...Relative (m)  GroupAnalogTrackingModeDisable
(d) MoveSlice (n)  GrouplnitializeWithEncoderCalibration
(e)  XYLineArcExecution (o)  GroupReferencingStart
(f) GroupMotionDisable (p)  GroupReferencingStop
(g)  GroupMotionEnable (q)  PositionerAccelerationAutoScaling
(h)  GroupMoveAbort (r)  PositionerCorrectorAutoTuning
) GroupKill or KillAll (s) PositionerExcitationSignalSet / PositionerPreCorrectorExcitationSignalSet
() GroupJogModeEnable (t) GrouplnitializeNoEncoderReset

Q> Newport®
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5.6 XYZ Group

An XYZ group is a three positioner object, typically in an orthogonal XYZ
configuration.

It includes an XYZ mapping feature: XYZ = f(XYZ)

It also includes 3D spline trajectories.

Safeties

XYZ GROUP |—>| Positioner X | Profiler

Corrector

Safeties

Positioner Y | Profiler

Corrector

Safeties

| Positioner Z | Profiler

Corrector

Q> Newport®
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5.6.1 State Diagram

©

*Pnitial o Emergency stop Emergency brake

I I

t | | |

| |

h 4 h J h 4

0 7 2 Moticn disable 40

SHELY 1 |4—— EMERGENCY BRAKING
63 3/5/6/8/50

9
Er?u (@) (n){9) (D

MOTOR_INIT

4

|

|

I

|

|

|

: (G Eui‘m' Eﬂ'{]! En:u' En:m'

I Motar {2010 39, L

: oN 74,75,76) TRAJEC ANALOG AUTO EXCITA

' TORY TRACKING | | TUNING TION

| @ @ DISABLE e

: A - 43 48 68 7

! 49 _ - -

| @ . o -l

| - dane

: Fnc (i 0y m) k) @

calib

E'fm- done

— : vy \ 4 A ‘
42

2 10 17 16 70 77
NOTREF
©@
64

Called functions:

(a)  Grouplnitialize (k)  GroupJogModeDisable

(b)  GroupHomeSearch 1) GroupAnalogTrackingModeEnable

(¢)  GroupMoveAbsolute (m) GroupAnalogTrackingModeDisable

(d)  GroupMoveRelative (n)  GrouplnitializeWithEncoderCalibration
(e)  XYZSplineExecution (o)  GroupReferencingStart

® GroupMotionDisable (p)  GroupReferencingStop

(g)  GroupMotionEnable (q)  PositionerAccelerationAutoScaling

(h)  GroupMoveAbort (r)  PositionerCorrectorAutoTuning

(i) GroupKill or KillAll (s) PositionerExcitationSignalSet

G GroupJogModeEnable t) GrouplnitializeNoEncoderReset

Q> Newport®
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5.7 MultipleAxes Group

A MultipleAxes group is an n-positioner object, where n can be any number from 1 to
8.

A MultipleAxes group can be used in GANTRY mode (dual positioner for one or
several positioners).

It includes the PVT (PositionVelocityTime) and PT (PositionTime) trajectories.

/ Safeties
Positioner 1 \ Profiler

4 Corrector

MultipleAxes GROUP

L 4

(o)

Safeties

Positioner N Profiler

4 Corrector

Q> Newport®
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5.7.1 State Diagram
Initial o Emergency stop Fmergency brake
I I
? : :
\ 4 h 4 Y
0 7 2 Motion disable 40
RO 4——| EMERGENCY BRAKING
4 9 63 9 9 3/5/6/8/50
? Elfbl’ @ (li(q) (U] |+ |+ |+ D e
I I Scaling | | | ! re T 1
) [ I 1 |
) ib [ I : I |
I | MOTOR_INIT Lol O | ' '
| : Do : : : 1 :_ En{)r En:m' Enlh
: Bopr : : | | 1 1
| IMotor [ [
: ON : : : 74,75,76) ANALOG AUTO EXCITA
Ji T TION
| @) @ |scaLNGcaus i@ DISABLE TRACKING | | TUNING | | AL
| \ [ : 48 68 73
) I
! 19 papr ||
) | : Tming Excitatio
: ) | dane dgne
: Lo o | |o @
I Ef“
I
Done h 4 A h
- 13 T6 70 77

Called functions:

(a)  Grouplnitialize (k)  GroupJogModeDisable

(b)  GroupHomeSearch 1)) GroupAnQalogTrackingModeEnable
(¢) GroupMoveAbsolute (m)  GroupAnalogTrackingModeDisable
(d)  GroupMoveRelative (m)  GrouplnitializeWithEncoderCalibration
(e)  MultipleAxesPVTExecution (o)  GroupReferencingStart

(f) GroupMotionDisable (p)  GroupReferencingStop

(g)  GroupMotionEnable (q)  PositionerAccelerationAutoScaling
(h)  GroupMoveAbort (r)  PositionerCorrectorAutoTuning

i) GroupKill or KillAll (s) PositionerExcitationSignalSet

() GroupJogModeEnable (t) GrouplnitializeNoEncoderReset

Q> Newport®
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5.8

5.8.1

5.8.2

5.8.3

Hexapod Group (Contact Newport)

NOTE

Contact Newport to obtain an HXP-D controller that manages an Hexapod group
with the following features.

Definition of hexapod coordinate systems

—  Work is defined in
— Base is defined in
— Tool is defined in

A B
f)zkraul
A Work = Tool Work A/ 52 -
f¢j) » \‘“‘*
t Base i Base
A | e 5 o

Hexapod group real system (Legs)

The real system allows to move each positioner “legs” (1,2,3,4,5,6) in the real
coordinate (units).

Hexapod coordinate system

The hexapod system allows to move all positioners in the hexapod coordinate
(X,Y,Z,U,V,W) Tool in Work.
X,Y,Z (units) and U,V,W (degrees) with

— U being the rotation around axis X

— 'V being the rotation around axis Y
— W being the rotation around axis Z

&]

EDHO0373En1045—04/25
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5.8.4

Hexapod group

A Hexapod is a motion device with 6 degrees of freedom.

The Hexapod Group is composed of six positioners (legs) that allows execution of

motion commands.

Safeties
Hexapod GROUP |—>| Positioner 1 Profiler
Corrector
Safeties
| Positioner 6 Profiler
Corrector
5.8.4.1 State Diagram
Initial () Emergency stop Emergency brake
l | |
1 1
A 4 v
0 7 2 Motion disable 40
NOTINIT 1
EMERGENCY_BRAKING
4 9 9 9 3/5/6/8/50
3 4 A 2
L @ Lo
\ El}’Ol’ h 1
1 v o
1 4 !
! | MOTOR_INIT b
1 1 1 | a
1 1 : Eror
1
T Do 2010 38)
1 1
! b DISABLE RMOVING
1 1
1 v : ! 0 21 44
1 49 Errior : [
' ENCODER CALIB [--' | | Mpve
' Erfor : dgne
. Encoder f: |
! calib . oe © |m
hfmr done | Follpwing €]
1 1 etror
1 A : v ! v
42 13 12 10
NOTREF READY

Called function :
(a) Grouplnitialize
(b) GroupHomeSearch
(c) GroupMoveAbsolute
GroupMoveRelative
(d) HexapodMoveAbsolute
HexapodMovelncremental

HexapodMovelncremental Control
HexapodMovelncremental ControlWithTargetVelocity
(e) GrouplnitializeWithEncoderCalibration

(f) GroupMotionDisable
(g) GroupMotionEnable
(h) GroupMoveAbort
(1) GroupKill or KillAll

29
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5.9 Analog and Digital 1/0

5.9.1 GPIO Name List
5.9.1.1 XPS-OQ Hardware

Digital inputs

GPIO1.DI Digital Input of the I/O board connector #1 (8 bits)
GPI102.DI Digital Input of the I/O board connector #2 (6 bits)
GPIO3.DI Digital Input of the I/O board connector #3 (6 bits)
GPI104.DI Digital Input of the I/O board connector #4 (16 bits)

Digital outputs
GPIO1.DO Digital Output of the I/O board connector #1 (8 bits)

GPIO3.DO Digital Output of the I/O board connector #3 (6 bits)
GPIO4.DO Digital Output of the I/O board connector #4 (16 bits)

Analog inputs
GPIO2.ADC1 Analog Input #1 of the I/O board connector #2

GPIO2.ADC2 Analog Input #2 of the I/O board connector #2
GPIO2.ADC3 Analog Input #3 of the I/O board connector #2
GPIO2.ADC4 Analog Input #4 of the I/O board connector #2

Analog outputs
GPIO2.DAC1 Analog Output #1 of the I/O board connector #2

GPIO2.DAC2 Analog Output #2 of the I/O board connector #2
GPIO2.DAC3 Analog Output #3 of the I/O board connector #2
GPIO2.DAC4 Analog Output #4 of the I/O board connector #2

Q> Newport®
EDHO0373En1045—04/25 30



XPS Unified

Programmer’s

Manual

Q> Newport®

5.9.1.2 XPS-RL or XPS-D Hardware

Digital inputs

Basic GPIO board Extended GPIO board
GPIO3.DI (8 bits)
GPIO Board #1 GPIO1.DI (8 bits) GPIOS5.DI (16 bits)
GPIO6.DI (16 bits)
GPIO32.DI (8 bits)
GPIO Board #2 GPIO12.DI (8 bits) GPIOS52.DI (16 bits)
GPIO62.DI (16 bits)
GPIO33.DI (8 bits)
GPIO Board #3 GPIO13.DI (8 bits) GPIO53.DI (16 bits)
GPI063.DI (16 bits)
GPIO34.DI (8 bits)
GPIO Board #4 GPIO14.DI (8 bits) GPIO54.DI (16 bits)
GPIO64.DI (16 bits)
Digital outputs
Basic GPIO board Extended GPIO board
GPIO3.DO (8 bits)
GPIO Board #1 GPIO1.DO (8 bits) GPIOS5.DO (16 bits)
GPIO6.DO (16 bits)
GPIO32.DO (8 bits)
GPIO Board #2 GPIO12.DO (8 bits) GPIO52.DO (16 bits
GPIO62.DO (16 bits)
GPIO33.DO (8 bits)
GPIO Board #3 GPIO13.DO (8 bits) GPIO53.DO (16 bits)
GPI063.DO (16 bits)
GPIO34.DO (8 bits)
GPIO Board #4 GPIO14.DO (8 bits) GPIO54.DO (16 bits)
GPIO64.DO (16 bits)
Analog inputs
Basic GPIO board Extended GPIO board
GPIO Board #1 GPIO2.ADC GPIO4.ADC
GPIO Board #2 GPIO22.ADC GPIO42.ADC
GPIO Board #3 GPIO23.ADC GPIO43.ADC
GPIO Board #4 GPIO24.ADC GPIO44.ADC
Analog outputs
Basic GPIO board Extended GPIO board
GPIO Board #1 GPIO2.DAC GPIO4.DAC
GPIO Board #2 GPIO22.DAC GPIO42.DAC
GPIO Board #3 GPIO23.DAC GPIO43.DAC
GPIO Board #4 GPIO24.DAC GPIO44.DAC
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6.0 XPS Extended Firmware Architecture (Contact Newport)

NOTE

Contact Newport to obtain the extended firmware version that includes the
following features.

6.1 SingleAxisWithClamping Group

The SingleAxisWithClamping Group is composed of one single positioner that allows
execution of motion commands.

In general, it is similar to SingleAxis group, the only difference is the support of
clamping: axis is clamped before moves, unclamped during moves and reclamped at
stop. This enhances the stability at a position.

A SingleAxisWithClamping group CANNOT be used in GANTRY mode (secondary
positioner is impossible).

The XPS controller can handle several SingleAxisWithClamping objects.

Safeties
SingleAxis GROUP » Positioner »  Profiler
| \
: 4 Corrector
1{Ganiry mode)
|
|
¥ Safeties
SecondaryPositioner \ sl
4 Corrector

Q> Newport®
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6.1.1 State Diagram

Imitial ® Emergency stop FEmergency brake
| | |
@ O' ()", ",
0 7 2 Motion disable 40
O 1 407 EMERGENCY_BRAKING
4 9 63 9 9 3/5/6/8/50
|+ EJ:?(: (’)(li(q) (r) T f |+ |‘ @ : damp
l ¢ Saaling. ||| ® : mclamp
| [ | r .
: MOTOR_INIT e : : : : : :
r-———""""-"="=" T
I @ mmor| || : Faror opr
1 IMotor [ [
| o E‘:]' A © _
@ @ |ScALNGcaum |l 1! @jf | MOVEE JOGGING
. . ‘ g
1 19 En‘)r (- @ ofe @
! [ ENCODER_CALIB }—J b donje
: b |
Encoder oll crwi {
N i | e o]l ® F eﬁ;rrmg o oo N
1 € : :
: A A ®) IDone .' 1 .‘
42 I 11 13 10 12 10 15
NOTREF READY
© 11
Called functions:
(a)  Grouplnitialize (k)  GroupJogModeDisable
(b)  GroupHomeSearch 1)) GroupAnalogTrackingModeEnable
(¢) GroupMoveAbsolute (m)  GroupAnalogTrackingModeDisable
(d)  GroupMoveRelative (m)  GrouplnitializeWithEncoderCalibration
(f) GroupMotionDisable (o)  GroupReferencingStart
(g)  GroupMotionEnable (p)  GroupReferencingStop
(h)  GroupMoveAbort (q)  PositionerAccelerationAutoScaling
(i) GroupKill or KillAll (r) GrouplnitializeNoEncoderReset

() GroupJogModeEnable

Q> Newport®
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6.1.2  Group Clamping Sequence

6.1.2.1 Clamping State Diagram

READY

Emable clamp

v

Wait to unclamp.

Start timer

+

Wait release time.

l Set Mation Disable

CLAMPED

Wait clamping be released.

Start timer
Set Motion Emable

+

Wait releasing time.

Move to tarpet

NOTES

In case of recoverable errors (go to DISABLE state or go to READY state), the
clamp is unclamped.

In case of fatal errors (go to NOT INIT state), the clamp stays in the current state
(clamped).

Q> Newport®
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6.2 SingleAxisTheta Group

The SingleAxisTheta is composed of one single positioner object with three encoders
(Theta encoder) for the execution of motion commands. It includes a “Yaw” mapping
and a “Theta” correction on an XY group.

A SingleAxisTheta group CANNOT be used in GANTRY mode (secondary positioner
is impossible).

Safeties
SingleAxisTheta Positioner
GROUP (defined by 3 plug num bers) i’ Profiler
4 Corrector
T
|
-

Encoder 1

Encoder 2

Encoder 3

Q> Newport®
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6.2.1 State Diagram
Initial @ Emergency stop Emergency brake
? i i
h 4 h J h
e 7 NOTINIT : 1 10

EMERGENCY BRAKING

] Motion disable I

4 9 63 9 9 3/5/6/8/50
R ) Ap b4
| [ I
I I | .
[ b e e !
! (A | ] P mm == —— e — e — e — e ————— | ! |
! [ [ | | FP—————————————————————— 1 | !
! AR P11 1 pmmmmmm e . i ! |
: y ! ing : . : ey r———(c—)-— o En:(,. En#,- En!ln' Entx Enlbr
" clib | | 530, (01} L .
I MOTOR_INIT COE | 74,75,76) . ANALOG AUTO EXCITA
| T MOVING | [JOGGING SLAVE TRACKING | | TUNING TION
: @ Eopr || DISABLE SIGNAL
1 IMotar X T 20 1 44 47 46 48 68 73
I ol
N Con Al A & vl & A A *m_ A
i @ @) |SCALING CALIB || | i o | ®]Fd o:ingEl ((g b “n:%
ol |
I A I
I 49 E"h‘ : | md |da] o d o @ ") (5| Ex;:lauo
1 —q ) me
Hiror ENCODER_CALIB B CLAMPED
| Facoder |
| calib
| done
I
L ¥ yylvy A4 A4 ¥ 1
= 0 10 12 1005 14 16 70 -
NOTREF READY
(@

Called functions:

(a)
(b)
(c)
(d)
()
()
(2
(h)
(i)

@

(k)

Grouplnitialize 1)) GroupAnalogTrackingModeEnable
GroupHomeSearch (m)  GroupAnalogTrackingModeDisable
GroupMoveAbsolute (m)  GrouplnitializeWithEncoderCalibration
GroupMoveRelative (o)  GroupReferencingStart
GroupSlaveModeEnable (p)  GroupReferencingStop
GroupMotionDisable (qQ)  PositionerAccelerationAutoScaling
GroupMotionEnable (r)  PositionerCorrectorAutoTuning
GroupMoveAbort (s) PositionerExcitationSignalSet / PositionerPreCorrectorExcitationSignalSet
GroupKill or KillAll (t) GroupSlaveModeDisable
GroupJogModeEnable (u)  GrouplnitializeNoEncoderReset
GroupJogModeDisable

EDHO0373En1045—04/25
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6.2.2  Group Clamping Sequence

6.2.2.1 Clamping State Diagram

READY

Emable clamp

) 4

Wait to unclamp.

Start imer

Wait release time.

Set Mation Disable

CLAMPED

Disable clamp

3
Wait clamping be released.

Start timer
Set Motion Enable
v
Wait releasing time.

Move to tarpet

NOTES

In case of recoverable errors (go to DISABLE state or go to READY state), the
clamp is unclamped.

In case of fatal errors (go to NOT INIT state), the clamp stays in the current state
(clamped).

Q> Newport®
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6.3

TZ Group

A TZ group is a 3-positioner object, like the XYZ group, but with the following
differences:

It supports the PVT trajectories.

It does not support 3D spline trajectories.

It supports TZDecoupling, XYtoZZZAccelerationFeedforward and TZTracking

functionalities.

It supports Focus process via the XPS focus interface board and focus process

module (focus.out).

It has a specific way of initialization
(MotorDriverinterface = AnalogAccelerationTZ).

Positioner 1

TZ GROUP > Positioner 3

Positioner 3

/ Safeties
\ Profiler

4 Corrector
/ Safeties
\“ Profiler

4 Corrector
/ Safeties
\"' Profiler

4 Corrector

Q> Newport®
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6.3.1 State Diagram
Imitial o Emergency stop Emergency brake
I | | |
v v v
0 7 2 Motion disable 40
SR 4—[ EMERGENCY BRAKING
4 9 63 o o 3/5/6/8/50
£ 4 I |
| Tor A O T N bttt sttt ! !
| [ | T PSS | ! [
1 [T T T I I I
| [T o b r ! I ! |
| Ry ety e R S
I | 1
! A A LA AAA | Eror Efor
: b : = tgog ?6;;;076. TRAJEC || ANALOG ([ AUTO E?%EA FOCUS
! [ | JOGGING TORY TRACKING ||TUNING -
1 | Vo DISABLE SIGNAL
: P 48 68 73 78
i 1 i
: I?ICODER caLs -1 | | Tumling E;dcztano Flaaks
I Extar ! d‘“" dane e dnd|
: e.]b : (k) (u [0 D ) §r) ®@ Olrtrqcns
1
]:J:mr done Eyror disable
A 2R ® \ 4 4 v L 4 Y
42 0 17 16 70 77 79 79
NOTREF READY
{0)
Called functions:
(a)  Grouplnitialize )] GroupAnalogTrackingModeEnable
(b)  GroupHomeSearch (m)  GroupAnalogTrackingModeDisable
(¢)  GroupMoveAbsolute (m)  GrouplnitializeWithEncoderCalibration
(d)  GroupMoveRelative (o)  GroupReferencingStart
(e)  MultipleAxesPVTExecution (p)  GroupReferencingStop
(f) GroupMotionDisable (q)  PositionerAccelerationAutoScaling
(g)  GroupMotionEnable (r)  PositionerCorrectorAutoTuning
(h)  GroupMoveAbort (s) PositionerExcitationSignalSet
(i) GroupKill or KillAll (t) TZFocusModeEnable
3g) GroupJogModeEnable (u)  GrouplnitializeNoEncoderReset
(k)  GroupJogModeDisable
Q> Newport®
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6.4 Mask Group

Mask object defines a clamper drive with real time state monitoring.

6.4.1  State Diagram

Initial KillAll (8) Clamping timeout Emergency stop
7 52
4 NOTINIT 2

Initialize (a)

34 Releasing ®) (
MASK_UNCLAMPED -4 © MASK_CLAMPED
Clamping 53
J
functions:
(a)  Grouplnitialize (¢)  MaskClampDisable

(b)  MaskClampEnable

EDHO0373En1045—04/25 40
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6.5

User External Module Programming

The user external module programming manages the written by user program blocks
(ExternalModules) in the XPS controller, with the following conditions:

e Every user external module is written in C language (GNU with QNX Momentics
IDE).

e The user ExternalModule (*.s0) must be stored in the “/Admin/
UserOptionalModules /”” in the XPS controller.

e Every user external module is loaded and executed at boot in adding the external
module name in the SharedLibraryModuleNames line of the [GENERAL]
section of system.ref file.

system.ref :

[GENERAL]

[...]

SharedLibraryModuleNames = ExternalModulel, ExternalModule?
[...]
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6.6

6.6.1

6.6.2

7Y GO Interferometer

ZMI Measurement System
Refer to ZMI 2400 series manual - OMP 0537 _F

Host Computer

Laser Head

Target Mirror

Interferometers

optical
reference
signal

VME
Chassis
optical

measurement
signal
ZMI Measurement Board
ZYGO P2 Interface Registers
P2 Registers Read Write
0 Axis status
. 2 Position
Axis #1 - Read only
4 Velocity
6 Time
8 Axis status
. 10 Position
AXxis #2 - Read only
12 Velocity
14 Time
General 16 Board status Command
18 Revision
Info Read only
20 ID

EDHO0373En1045—04/25
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6.6.3 Status, Error, and High Nibble P2 Interface Register
This register contains the status bits, error bits, and the 4 high order position data bits.
The table below lists the bit positions of these signals in the register. See “Error
Detection and Status Reporting” section for more information. The bits that correspond
to fatal errors are indicated by “(F)”.
Table 3-4 Status, Error, and High Nibble P2 Interface Register Bit Positions
Bit Description XPS group state after detection
0 1 (not used)
1 1 (not used)
2 1 (not used)
3 1 (not used)
4 1 (not used)
5 1 (not used)
6 1 (not used)
7 1 (not used)
8 1 (not used)
9 1 (not used)
10 1 (not used)
11 User Bit
12 Position Data bit 32
13 Position Data bit 33
14 Position Data bit 34
15 Position Data bit 35
16 Reference Signal Present
17 Reference PLL Locked
18 System OK
19 Measurement Signal Present
20 Position Reset Complete
21 (F) Reference Signal Missing Not init
22 (F) Reference PLL Error Not init
23 (F) System Error Not init
24 (F) Measure Signal Missing Not init
25 (F) Measure Signal Dropout Not init
26 (F) Measure Signal Glitch Not init
27 (F) Velocity Error
28 User Velocity Error
29 (F) Acceleration Error
30 (F) 36 bit Position Overflow Not init
31 32 bit Position Overflow Not init
The high nibble bits are latched at the same time as the P2 Position register, and should
be read after the position is read. The error bits (21-31) have the same meaning as the
corresponding errors in the VME Error Status register (bits 0-10). The P2 Error register
is set and reset separately from the VME Error Status register.
The status bits (16-20) have the same meaning as the corresponding status bits in the
VME Status Register (bits 0-4). The User Bit shows the state of the User P2 bit in VME
Control Register 1.
Q> Newport®
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6.6.4 ZYGO Error Code Table

Error Code Description

-10000 Successful Zygo command

-10001 Syntax error in command or unrecognized command
-10002 Internal error occurred while parsing request

-10003 Invalid character detected in command input

-10004 Un-terminated string

-10005 Invalid hex number

-10020 Error accessing the Measuring Board

-10021 Operation not supported for ZEC-Measuring Board set
-10022 Invalid Register offset detected

-10023 Invalid axis number detected

-10024 Invalid ADC Mux value detected

-10025 ADC operation timed out

-10026 Invalid EEPROM offset detected

-10027 EEPROM operation timed out

-10028 Invalid register type specified

-10029 Value to write too large for register type

-10030 Value to write missing

-10031 Invalid operation type specified

-10032 Value to write invalid

-10033 Internal error saving Ethernet Card configuration data
-10034 Invalid IP address

-10035 Invalid Subnet mask

-10036 Invalid Gateway IP address

-10037 UDP Measurement Data transmission already in progress
-10050 Another Firmware update is already in progress
-10051 Firmware update irrecoverable file transfer error
-10052 Firmware update file data received is incomplete
-10053 Firmware update error performing a PROM operation

The error description is returned by the “ErrorStringGet” function.

All error code list is returned by the “ErrorListGet” function.

Q> Newport®
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6.6.5 PEG Control Register

The bit assignments of the PEG Control register are listed below. The PEG Enable
Control and PEG Disable Control fields control the overall operation of the PEG
subsystem.

Bit Description

1:0 PEG Pulse Width (00 =25ns, 01 =50 ns, 10 =75 ns, 11 = 100 ns)

Enable P1->P2 operation

Enable P2->P1 operation

PEG Axis Select (0 = axis 1, 1 = axis 2)

PEG Output Enable

PEG Output Polarity (0 = Low pulse, 1 = High pulse)

NN JWwW( N

Enable Delta 2

PEG Disable Control

0=NO_EXIT = Don’t disable

1 =P1_EXIT = Disable at P1 exit

2 =P2_EXIT = Disable at P2 exit

3 =ANY_EXIT = Disable at P1 or P2 exit
4 =IMM_EXIT = Disable immediately

10:8

11 PEG P2 Delta (0 = Delta 1, 1 = Delta 2)

PEG Enable Control

0=NO_ENT = Don’t enable

13:12 | 1=P1_ENT = Enable at P1 entry

2 =P2 ENT = Enable at P2 entry
3=ANY_ENT = Enable at P1 or P2 entry

15:14 | Reserved

6.6.6 ZYGO Axis Error Status List

code Error Status description Error mask

0 Success

0x0001 Reference signal is missing 1
0x0002 Reference PLL Error 1
0x0004 System Error 1
0x0008 Measure Signal Missing 1
0x0010 Measure Signal Dropout 0
0x0020 Measure Signal Glitch 1
0x0040 Velocity Error 1
0x0100 Acceleration Error 0
0x0200 36 bit Position Overflow 1
0x0400 32 bit Position Overflow 1
0x0800 P2 External Sample 0
0x1000 Not used 0
0x2000 PEG Error 0
0x4000 Not used 0
0x8000 IRQ Pending 0

The axis error status register is read via Ethernet. A XPS controller error is generates
when one or several bits of Error mask are ON. In this case, the group goes to
NOTINIT state.

Q> Newport®
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6.6.7

ZYGO Acxis Status List

code Status description
0 Success
0x0001 Reference signal present
0x0002 Reference PLL
0x0004 System OK
0x0008 Measure Signal present
0x0010 Position Reset Complete
0x0020 ADC Ready
0x0040 ADC Mux =0
0x0100 External Sample Flag (SCLKO)
0x0200 Not used
0x0400 Not used
0x0800 Not used
0x1000 System Type STO
0x2000 System Type ST1
0x4000 System Type ST2
0x8000 System Type ST3

The axis status register is read via Ethernet.

EDHO0373En1045—04/25
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7.0  XPS Functions Description

Q> Newport®

7.1

Input Tests Common to all XPS Functions

For all commands, general input tests are the following:

General:
-20 Controller initialization failed.
-21 XPS initialization in progress.

Check the command format:

-7 Wrong format in the command string.

Check the number of parameters:

-9 Wrong number of parameters in the command.

Check input/output parameter type:

-10 Wrong parameter type in the command string.

-11 Wrong parameters type in the command string: word or word * expected.

-12 Wrong parameter type in the command string: bool or bool * expected.

-13 Wrong parameter type in the command string: char * expected.

-14 Wrong parameter type in the command string: double or double * expected.
-15 Wrong parameter type in the command string: int or int * expected.

-16 Wrong parameter (value < 0) or wrong type in the command string: unsigned

int or unsigned int * expected.

-128 Wrong parameter (value < 0) or wrong type in the command string: unsigned

short or unsigned short * expected.

-129 Wrong parameter (value < 0) or wrong type in the command string: unsigned

long or unsigned long * expected.

-132 Wrong parameter (value < 0) or wrong type in the command string: unsigned

long long or unsigned long long * expected.

47

EDHO0373En1045 — 04/25



XPS Unified Programmer’s Manual

7.2 XPS Functions Lists

7.2.1 Standard Functions

7.2.1.1 CleanCoreDumpFolder

Name

CleanCoreDumpFolder — Cleans the folder “/Admin/Public/CoreDump” to delete all
debug core dump (*.core) files.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks if “/Admin/Public/CoreDump” exists: (-22)

- Checks error code returned by shell system command: (-100)

Description

This function cleans the “/Admin/Public/CoreDump” folder to delete all core files and
to free memory.

Prototype
int CleanCoreDumpFolder(

int SocketID
)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
o 22 Not allowed action.
e -100: Internal error.

Q> Newport®
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7.2.1.2 CleanTmpFolder

Name

CleanTmpFolder — Cleans the folder “tmp” to delete all temporary files.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Checks error code returned by shell system command: (-100)

Description
This function cleans the “tmp” folder to delete all temporary files.

Prototype
int CleanTmpFolder(int SocketID)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e 0 No error.
e -100: Internal error.

Q> Newport®
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7.2.1.3 CloseAllOtherSockets

Name
CloseAllOtherSockets — Closes all sockets beside the one used.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Checks “Administrator” rights: (-107)

Description

This function allows an administrator to close all user sockets except the socket used to
call this function.

All other user sockets are closed. So, ERR_ SOCKET _CLOSED BY_ADMIN error is
sent to each running (on an user socket) process before the socket is really closed.

Prototype
int CloseAllOtherSockets()

Input parameters

None.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
e -107: This function requires Administrator rights.

NOTE

Call the “Login” function to identify the user as “Administrator”.

CAUTION

If some TCL scripts are in progress (after a “TCLScriptExecute”
function or a “TCLScriptExecuteAndWait” function), do not use
CloseAllOtherSockets to function to kill these TCL scripts. Use the
“TCLScriptKill” function to stop the TCL execution and only after
can you use the “CloseAllOtherSockets” function to close sockets.

Q> Newport®
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7.2.1.4 ControllerMotionKernelTimeLoadGet
Name
ControllerMotionKernelTimeLoadGet — Gets controller motion kernel time load.
Input tests
- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
Description
This function gets the last exact value of the controller’s motion kernel time load (total ,
corrector, profier and servitudes calculation time).
CorrectorTimeLoad = CorrectorCalculationTime/CorrectorISRPeriod
ProfilerTimeLoad = ProfilerCalculationTime/CorrectorISRPeriod
/ProfileGeneratorISRRatio
ServitudesTimeLoad = ServitudesCalculationTime/CorrectorISRPeriod
/ServitudesISRRatio
TotalTimeLoad = CorrectorTimeLoad + ProfilerTimeLoad + ServitudesTimeLoad
NOTE
Refer to system.ref file to get CorrectorISRPeriod, ProfileGeneratorISRRatio and
ServitudesISRRatio.
Prototype
int ControllerMotionKernelTimeLoadGet(
int SocketID,
double * CPUTotalLoadRatio,
double * CPUCorrectorLoadRatio,
double * CPUProfilerLoadRatio,
double * CPUServitudesLoadRatio
)
Input parameters
SocketID int Socket identifier used in each function.
Output parameters
CPUTotalLoadRatio double * Controller motion kernel total CPU time load.
CPUCorrectorLoadRatio  double * Controller motion kernel corrector CPU time
load.
CPUProfilerLoadRatio double * Controller motion kernel profiler CPU time load.
CPUServitudesLoadRatio double * Controller motion kernel servitudes CPU time
load.
Return (In addition to the results of “Input Tests Common to all XPS
Functions™)
e 0: No error.
Q> Newport®
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7.2.1.5 ControllerRTTimeGet

Name

ControllerRTTimeGet — Gets the controller corrector period and corrector calculation
time.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function gets the last exact value of the controller’s corrector period and the
corrector calculation time.

NOTE

The default value of XPS controller corrector period is 0.125 ms (corresponding to
an 8 kHz controller corrector frequency).

Prototype
int ControllerRTTimeGet(

int SocketID,
double * CurrentRTPeriod,
double * CurrentRTUsage

)

Input parameters

SocketID int Socket identifier used in each function.

Output parameters

CurrentRTPeriod double * Controller corrector period (seconds).

CurrentRTUsage double * Controller corrector calculation time (seconds).

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.

EDHO0373En1045—04/25
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7.2.1.6 ControllerSlaveStatusGet [Extended]

Name

ControllerSlaveStatusGet — Gets the slave controller status code.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function, called from the master controller, gets the status of its slave controller(s).
The slave controller status codes can take the following values:

0: All slave controllers are externally synchronized with the master controller.
1: The synchronization cable is not connected to any slave controller.

2: At least one slave controller is not externally synchronized with the master
controller.

The description of slave controller(s) status codes can be obtained by
“ControllerSlaveStatusStringGet” function sent from the master controller.

Prototype
int ControllerSlaveStatusGet(

int SocketID, int * SlaveControllerStatus

)

Input parameters

SocketID int Socket identifier used in each function.

Output parameters

SlaveControllerStatus int * Slave status of the controller.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.
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7.2.1.7 ControllerSlaveStatusStringGet [Extended]

Name

ControllerSlaveStatusStringGet — Gets the slave controller’s status description from a
slave controller status code.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function returns the slave controller status description corresponding to a slave
controller status code.

If the slave status code is not referenced then the function returns (-17) error.

Prototype
int ControllerSlaveStatusStringGet(

int SocketID,
int SlaveControllerStatus,

char * SlaveControllerStatusString

)
Input parameters
SocketID int Socket identifier used in each function.
SlaveControllerStatus int Slave controller status code.

Output parameters

SlaveControllerStatusString char *  Slave controller status description.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

Q> Newport®
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7.2.1.8 ControllerStatusGet

Name
ControllerStatusGet — Gets the controller status code.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

Returns the controller status code. The controller status codes are listed in section 8.10:
“Controller Status List”.

The description of the controller status code can be obtained with the
“ControllerStatusStringGet” function.

The controller status flag is automatically reset after a controller status reading using the
ControllerStatusGet() command.

Prototype
int ControllerStatusGet(

int SocketID,
int SlaveControllerStatus,

char * SlaveControllerStatusString

)
Input parameters
SocketID int Socket identifier used in each function.
SlaveControllerStatus int Slave controller status code.

Output parameters

SlaveControllerStatusString char *  Slave controller status description.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.
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7.2.1.9 ControllerStatusRead

Name
ControllerStatusRead — Reads the controller status code.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

Returns the controller status code. The controller status codes are listed in section
“Group Status List”.

The description of the controller status code can be obtained with the
“ControllerStatusStringGet” function.

Prototype
int ControllerStatusRead(int SocketID, int * ControllerStatus)

Input parameters

SocketID int Socket identifier used in each.

function.

Output parameters

ControllerStatus int * Status of the controller.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

Q> Newport®
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7.2.1.10 ControllerStatusStringGet

Name

ControllerStatusStringGet — Gets the controller’s status description from a controller
status code.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function returns the controller status description corresponding to a controller
status code (see section “Group Status List”).

If the status code is not referenced then the “Unknown controller status code” message
will be returned.

Prototype
int ControllerStatusStringGet(

int SocketID,
int ControllerStatusCode,

char * ControllerStatusString

)
Input parameters
SocketID int Socket identifier used in each function.
ControllerStatusCode int Controller status code.

Output parameters

ControllerStatus char * Controller status description.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.
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7.2.1.11 ControllerSynchronizeCorrectorISR [Extended]

Name

ControllerSynchronizeCorrectorISR — Synchronizes the corrector ISR for master-
slave controllers system.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function sets the mode of corrector ISR synchronization between master controller
and its slave controllers.

Possible synchronization mode (ModeString) values:

“MasterWithEcho”: Turns a controller in the corrector ISR synchronization mode as
Master. The master generates a synchronization signal (derived from its corrector
ISR frequency) on a pin of the INHIBIT connector.

“SlaveOnEcho”: Turns a controller in the corrector ISR synchronization mode as
Slave. The slave receives a synchronization signal (on a pin of INHIBIT connector)
coming from its master and uses it as its corrector frequency.

“Master”: Return to local mode (each controller generates and uses its own corrector
ISR frequency.

CAUTION

This function must be called on each controller (master and its
slaves) in the following order: Master first, then 1%, 2"... slaves.

Call this function only if every group is in the NOTINIT state.

If the controller has just rebooted, wait 300 seconds before calling
this function (the necessary time to have the controller corrector ISR
frequency stabilized).

Prototype

int ControllerSynchronizeCorrectorISR(
int SocketID,

char * ModeString

)
Input parameters
SocketID int Socket identifier used in each function.
ModeString char * Synchronization mode.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.
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7.2.1.12 ConvertLineARCtoPTTrajectory
Name
ConvertLineARCtoPTTrajectory- Converts LineArc trajectory to PT trajectory.
Input tests
- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks group type (must be a XY group): (-8)
- Checks File: (-61)
- Checks message queue: (-71)
Description
This function returns start and stop positions of the window used to synchronize the
start or the stop of the pulses on absolute positions.
Prototype
int ConvertLineARCtoPTTrajectory (
int SocketID,
char GroupName[255],
char* FileName,
double Velocity,
double Acceleration,
double DeltaT,
)
Input parameters
SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.
GroupName char * MultipleAxes group,XYZ group, XY group, TZ
group, Hexapod.
FileName char*  LineARC Trajectory File Name.
Velocity double Maximum trajectory velocity.
Acceleration double Maximum trajectory Acceleration.
DeltaT double Time interval.
Output parameters
StartPositionArray double* Window Start position.
EndPositionArray double* Window End position.
Return (In addition to the results of “Input Tests Common to all XPS
Functions™)
e O No error.
e 3 String too long.
o & Wrong object type for this command.
e -19: Group name doesn't exist or unknown command.
o 22 Not allowed action.
Q> Newport®
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7.2.1.13 DataCollectionBufferReset [Extended]

Name

DataCollectionBufferReset — Reset data collection buffer.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function clears any data in the data collection buffer.

Prototype
int DataCollectionBufferReset(
int SocketID,

)

Input parameters

SocketID string Socket identifier used in each function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.

Q> Newport®
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7.2.1.14 DataCollectionBufferAndTimeReset [Extended]

Name

DataCollectionBufferAndTimeReset — Reset data collection buffer and time stamp.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function clears the data collection buffer and resets the data collection time stamp.
It allows to reset data and time stamp at once with a function call only.

Prototype
int DataCollectionBufferAndTimeReset(
int SocketID,

)

Input parameters

SocketID string Socket identifier used in each function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.
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7.2.1.15 DataCollectionRequest [Extended]

Name

DataCollectionRequest — Gets frame of data collection.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Check output data length: (-3)

Description

This function return a frame that contains the requested first blocks (max 500) of
current data collection.

The frame length can be from 0 (no block) to 500 blocks depending on the time
between the successive calls of DataCollectionRequest function. If the number of
available blocks is smaller than the requested blocks in the function call, the actual
number of blocks will be returned without error.

Example of a frame containing 4 data blocks :

0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD
0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD
0x1234ABCD;0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD
0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD
0x1234ABCD 0x1234ABCD;0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD
0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD
0x1234ABCD 0x1234ABCD 0x1234ABCD;0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD
0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD
0x1234ABCD 0x1234ABCD 0x1234ABCD 0x1234ABCD

Prototype

int DataCollectionRequest(
int SocketID,
int NbRequestBlocks,
int *NbReturnBlocks,

char *Frame

)
Input parameters
SocketID string Socket identifier used in each function.
NbRequestBlocks int Number of data blocks to get.

Output parameters
NbReturnBlocks int * Number of actually returned blocks.

Frame char * Blocks of collected data.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.
o 3 String too long (data too long to return)
Q> Newport®
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7.2.1.16 DataCollectionTimeStampGet [Extended]

Name

DataCollectionTimeStampGet — Gets data collection time stamp.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function returns the time stamp in milliseconds that elapsed since the last reset.

Prototype
int DataCollectionTimeStampGet(

int SocketID,
double *TimeStamp

)

Input parameters

SocketID string Socket identifier used in each function.

Output parameters

TimeStamp double * Data collection current time stamp
(milliseconds).

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.
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7.2.1.17 DataCollectionTimeStampReset [Extended]

Name

DataCollectionTimeStampReset — Reset data collection time stamp.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function resets internal millisecond counter used as time stamp for data collection.

Prototype
int DataCollectionTimeStampReset(

int SocketID,
)

Input parameters

SocketID string Socket identifier used in each function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

Q> Newport®
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7.2.1.18 DoubleGlobalArrayGet

Name
DoubleGlobalArrayGet — Gets the value of the global array of type “double”.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Verifies the index number [0:1000]: (-17)

Description

This function gets the variable value from the global array of type “double”, related to a
“Number” index. So, the first variable value from the global array is related to the index
GLO,"

The returned value is returned in a double format.

NOTE
The number of data points in the global array of type “double” is limited to 1000.

Prototype
int DoubleGlobalArrayGet(

int SocketID,
int Number,
double * DoubleValue

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Number int Index in the global array.

Output parameters

DoubleValue double * Variable value.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

o -I7: Parameter out of range or incorrect.
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7.2.1.19 DoubleGlobalArraySet

Name

DoubleGlobalArraySet — Sets a value for the global array of type “double”.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Verifies the index number [0:1000]: (-17)

Description

This function sets a new value in the global array located at the “Number” index and the
new value is set in a double format.

NOTE
The first variable value from the global array is always located at index “0”.

The number of data points in the global array is limited to 1000, so the last index is
66999”.

Prototype
int DoubleGlobalArraySet(

int SocketID,

int Number,

double DoubleValue

)
Input parameters
SocketID int Socket identifier gets by the

“TCP_ConnectToServer” function.

Number int Index in the global array.
DoubleValue double  Variable value.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O: No error.
o -I7: Parameter out of range or incorrect.
Q> Newport®
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7.2.1.20 ElapsedTimeGet

Name

ElapsedTimeGet — Gets the elapsed time since the controller was powered on.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function returns the time in seconds that elapsed since the controller was powered
on.

Prototype
int Elapsed TimeGet(

int SocketID,
double * ElapsedTime

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

ErrorString double * Elapsed time (seconds).

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.
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7.2.1.21 ErrorStringGet

Name

ErrorStringGet — Gets the error description from a function error code.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

The function returns the error description corresponding to a function error code (see
section 8.7: “Positioner Driver Status List”).

If the error code is not referenced then the “Unknown error code” message will be
returned.

Prototype
int ErrorStringGet(int SocketID, int ErrorCode, char * ErrorString)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

ErrorCode int Error code.

Output parameters

ErrorString char * Error description.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

Q> Newport®
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7.2.1.22 EventActionSetAndStart

Name

EventActionSetAndStart — Defines a combination of one event and one action in
buffer, it launches the event and action configuration and gives an ID of the set event.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Event parameters: (-40), (-8).
- Action parameters: (-17), (-8)
- Action to execute: (-32) “Gathering” action.

- Action name: (-39)

Last action configured in memory: (-81)

Description

Defines a combination of one event and one action, it activates the event and the action.
See event specification to see which are necessary. The actions are defined in section
“Events and Actions” in the XPS user’s manual.

Refer to section 8.2: “Actions List”.

EventActionSetAndStart() is useful to avoid conflict between Events/Actions
configurations set from many processes that run in parallel.

NOTE

For the “ExecuteTCLScript” action, the “ActionParameter3” represents a list of
arguments, which must be separated with a semicolon (;).

Prototype
int EventActionSetAndStart (

int SocketID,

char * ExtendedEventName,
char * EventParameterl,
char * EventParameter2,
char * EventParameter3,
char * EventParameter4
char * ExtendedActionName,
char * ActionParameterl,
char * ActionParameter2,
char * ActionParameter3,
char * ActionParameter4

int*  Eventld)

Q> Newport®
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Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

ExtendedEventName char * event name (maximum size = 250) . The events
are defined in section “Events and Actions” in
the XPS user’s manual.

EventParameterl char * optional event’s parameter #1 (maximum
size = 250).

EventParameter2 char * optional event’s parameter #2 (maximum
size = 250).

EventParameter3 char * optional event’s parameter #3 (maximum
size = 250).

EventParameter4 char * optional event’s parameter #4 (maximum
size = 250).

ExtendedActionName char * action full name (maximum size = 250).

ActionParameter] char * optional action’s parameter #1 (maximum
size = 250).

ActionParameter2 char * optional action’s parameter #2 (maximum
size = 250).

ActionParameter3 char * optional action’s parameter #3 (maximum
size = 250).

ActionParameter4 char * optional action’s parameter #4 (maximum
size = 250).

Output parameters

Eventld int* event Id

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0:No error.
e -17: Parameter out of range or incorrect.
e  -32: Gathering not configured.

e -39: Mnemonic action doesn't exist.

Q> Newport®
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7.2.1.23 EventExtendedAllGet

Name

EventExtendedAllGet — Gets all “event and action” identifiers in progress.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Checks Event ID: (-83).

Description

Gets the list of all “event and action” combination identifiers from the event scheduler
(filled by the ExtendedEventStart or ExtendedEventWait functions).

The list separator is a comma. If no “event and action” combination is in progress (in
the event scheduler) then the error (-83) is returned.

Event scheduler

EventExtendedAllGet

- EventConfipuration + ActionConfiguration ::>

Prototype
int EventExtended AllGet(

int SocketID,
int EventID,

char * EventldentifiersList

)
Input parameters
SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.
EventID int “Event and action” identifier from
“ExtendedEventStart”.

Output parameters

EventldentifiersList char * List of “event and action” identifiers in
scheduler.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.
o -83: Event ID not defined.
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7.2.1.24 EventExtendedConfigurationActionGet

Name

EventExtendedConfigurationActionGet — Gets the action combination defined in
buffer.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Checks last action configuration in memory: (-81)

Description

Returns the combination of action(s) defined by
“EventExtendedConfigurationActionSet” function.

If no action is configured in the buffer, (-81) error is returned.

[Event configuratiom builer
EventConfiguration EventExtendedActionConfigurationGet

> X ActionConliguration
ActionConfiguration

NOTE

This function doesn’t return the last activated action. A combination of action(s)
can be defined in the buffer but not activated.

Prototype
int EventExtendedConfigurationA ctionGet(

int SocketID,

char * ActionConfiguration

)
Input parameters
SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.
EventID int “Event and action” identifier from
“ExtendedEventStart”.

Output parameters

ActionConfiguration char * Action combination configured in buffer.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

o -81: Action not configured.
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7.2.1.25 EventExtendedConfigurationActionSet

Name

EventExtendedConfigurationActionSet — Defines a combination of one or several
actions in buffer.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Action parameters: (-17), (-8)

- Action to execute: (-32) “Gathering” action.

- Action name: (-39)

- Last action configured in memory: (-81)

Description

Defines a combination of one or several actions but does not activate the actions. Use
the “EventExtendedStart” function to activate these defined actions. For each action, 4
parameters can be configured ... see event specification to see which are necessary. The
actions are defined in section “Events and Actions” in the XPS user’s manual.

The number of actions in a combination is limited to 10 actions.

EventExtendedActionConfigurationSet

Event configurstion builer

EventConfiguration

ActionConfiguration

Refer to section 8.2: “Actions List”.

NOTE

Before activating the defined actions, you must configure the events. Only then,
can you use the “EventExtendedStart” or “EventExtendedWait” function.

For the “ExecuteTCLScript” action, the “ActionParameter3” represents a list of
arguments, which must be separated with a semicolon (;).

Prototype
int EventExtendedConfigurationA ctionSet(

int SocketID,

int NbElements,

char * ExtendedActionName,
char * ActionParameterl,
char * ActionParameter2,
char * ActionParameter3,

char * ActionParameter4)
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Input parameters
SocketID

NbElements
ExtendedActionName

ActionConfiguration

ActionParameter]

ActionParameter2

ActionParameter3

ActionParameter4

Output parameters

None.

int

int

char *

char *

char *

char *

char *

char *

Socket identifier gets by the
“TCP_ConnectToServer” function.

Number of events in configuration.

Event full name (maximum size = 250). The
events are defined in section “Events and
Actions” in the XPS user’s manual.

Action combination configured in buffer.

optional action’s parameter #1 (maximum
size = 250).
optional action’s parameter #2 (maximum
size = 250).
optional action’s parameter #3 (maximum
size = 250).

optional action’s parameter #4 (maximum
size = 250).

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
o -I7: Parameter out of range or incorrect.
o -32: Gathering not configured.
e -39 Mnemonic action doesn't exist.
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7.2.1.26 EventExtendedConfigurationTriggerGet

Name

EventExtendedConfigurationTriggerGet — Gets the trigger defined in the buffer.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Last event configuration in memory: (-80)

Description

Returns the last event defined in buffer by “EventExtendedConfigurationTriggerSet”
function.

If no event is defined in buffer, (-80) error is returned.

[Event configuratiom builer

FEventConfiguration EventExtendedTriggerConfigurationGet
—— >
ActionConfiguration

NOTE

This function doesn’t return the last activated event. An event can be configured
but not activated.

Prototype
int EventExtendedConfigurationTriggerGet(

int SocketID,

char * EventTriggerConfiguration

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

EventTriggerConfiguration char * Event combination configured in buffer.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O: No error.
o -80: Event not configured.

Q> Newport®
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7.2.1.27 EventExtendedConfigurationTriggerSet

Name

EventExtendedConfigurationTriggerSet - Defines a combination of one or several
events in buffer.

Input tests
- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Event actor: (-8)

- Event name: (-40)

Description

Defines one trigger (combination of one or several events). To activate the trigger, use
the “EventExtendedStart” function. For each event, 4 parameters can be configured...
see event specification to see the necessary parameters. The events are defined in
section “Events and Actions” in the XPS user’s manual.

The number of events in a combination is limited to 10 events.

EventExtendedI riggerConfigurationSet

Event configurstion builer

EventConfiguration

ActionConfiguration

Each full event name is defined as [actor].[category].event (see Event list):
[actor] - Optional actor name (Group name, Positioner name, GPIO name or Nothing)
[category] - Optional category name (Event category or Nothing)

event - Event name

NOTE

Before activating this event combination, you must define one or several action(s)
with the “EventExtendedConfigurationTriggerSet” function. Next, use the
“EventExtendedStart” or “EventExtendedWait” function to launch these defined
“event and action”.

Prototype
int EventExtendedConfigurationTriggerSet(

int SocketID,

int NbElements,

char * ExtendedEventName,
char * EventParameterl,
char * EventParameter2 ,
char * EventParameter3,

char * EventParameter4

)

Q> Newport®
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Input parameters
SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.
NbElements int Number of events in ~ configuration.
ExtendedEventName char * list of event full names (maximum size = 250) —
separator is ;.
EventParameterl char * list of optional event’s parameter #1 (maximum
size = 250).
EventParameter2 char * list of optional event’s parameter #2 (maximum
size = 250).
EventParameter3 char * list of optional event’s parameter #3 (maximum
size = 250).
EventParameter4 char * list of optional event’s parameter #4 (maximum
size = 250).
Output parameters
None.
Return (In addition to the results of “Input Tests Common to all XPS
Functions™)
e O No error.
o & Wrong object type for this command.
o -40: Mnemonic event doesn't exist.
Q> Newport®
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7.2.1.28 EventExtendedGet

Name

EventExtendedGet — Gets the details of “event and action” combinations in scheduler
defined by an identifier.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Event identifier [0:49]: (-83)

Description

Returns the composition of events and actions in progress defined by an identifier. This
identifier is defined in the “EventExtendedStart” function.

The identifier must be defined between 0 and 49, if its value is “~1” then it’s not
defined.

If the configured event is already deleted, (-83) error is returned.

[Everilt sineduiler

5): :
1) EventComfiguration + ActonContigumion. | >

ID(49) -

Prototype
int EventExtendedGet(

int SocketID,
int EventID,
char * EventConfiguration,

char * ActionConfiguration

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

EventID int “Event and action” identifier from
“ExtendedEventStart”.

Output parameters

EventConfiguration char * Event combination defined in scheduler.

ActionConfiguration char * Action combination defined in scheduler.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.
e -83: Event ID not defined.
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7.2.1.29 EventExtendedRemove

Name

EventExtendedRemove — Removes an “event and action” combination in the
scheduler defined by an identifier.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Actor event: (-8)
- Event identifier [0:49]: (-17), (-83)

Description

Deletes the “event(s) and action(s)” combination in the scheduler defined by an event
identifier. This identifier is defined in the “EventExtendedStart” function.

The identifier must be defined between 0 and 49, or -1. If the identifier is equal to “—17,
the EventExtendedRemove function removes all current “event and action”
combinations.

If the configured event is already deleted, (-83) is returned.

[Evenit sdduler [Ewenit sdiedulier

IIX6) - EventConfigumtion + A clionConfiguration :> ID(6) : EventConfiguration + A dionConfigumtion
X49) - mD{49) -
Prototype

int EventExtendedRemove(
int SocketID,
int EventID

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

EventID int “Event and action” identifier.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.
o -I7: Parameter out of range or incorrect.
e -83: Event ID not defined.
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7.2.1.30 EventExtendedStart

Name

EventExtendedStart — Activates the “event and action” defined in the buffer.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Event name to execute: (-8), (-40)

- Last event configuration in memory: (-80)

- Last action configuration in memory: (-81)

- Number of compositions in execution: (-82)

Description

Launches the configured event(s) and action(s) from the event configuration buffer into
the event scheduler and gets an event identifier. The identifier must be defined between
0 and 49, if its value is “~1” then that means it’s not defined.

If no event is configured in buffer, (-80) error is returned.

If no action is configured in buffer, (-81) error is returned.

Everni sehedular
EveatExtended TriggerConfigarationSet

Evea tExtended A ction Con figarationSet ID(0) : EventConfigurmtion + ActionConfiguration

(1) : EventCon figuration + ActionCo nfgﬁ‘ﬁ@)

ID(2) T EvanrConfigumation + AcionContigur aion
ID(3):
i D(4):
= 7 ID(5):

ID(6) : EventConfiguration + ActionConfiguration

[Evenlt comfigurmsiiom bz
e 1. | EveatExtendedStart
EventConfi guration T

i1y ID(49) -
S L ActionConfiguration - /) 2 ey “9)

NOTE

In the event scheduler, when a configured event has occurred it is deleted from the
event scheduler.

CAUTION

If the configured event is PERMANENT then it is not deleted after it
occurs, and must use the “EventExtendedRemove” function to delete it.

Prototype
int EventExtendedStart(

int SocketID,
int EventID

)
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Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

EventID int * “Event and action” identifier.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.

o -8 Wrong object type for this command.
o -I7: Parameter out of range or incorrect.

o -40: Mnemonic event doesn't exist.

o -80: Event not configured.

o 8I: Action not configured.

e -82: Event buffer is full.
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7.2.1.31 EventExtendedWait

Name

EventExtendedWait — Activates the last “event” configuration in memory and wait
until it occurs.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Event actor: (-8)
- Last event configuration in memory: (-80)

- Number of compositions in execution: (-82)

Description

Launches the last configured event(s) into the event scheduler and wait until it occurs to
unlock the socket.

If no “event and action” combination is configured in the event configuration buffer, (-
80) error is returned.

Event configuraiion buffer

< EventConfiguration >

ActiouCouﬁgllfaE]L/
EventExtendedWait
Event scheduler
ID(0) : EventConfiguration + ActionConfiguration
: EventConfiguration + ActionConfigurafi

ID(2) : Even i i iguration
ID(3):

ID(4) :

ID(5) :

ID(6) : EventConfiguration + ActionConfiguration
ID(49):

Event IIM1) is cccured
\ Event scheduler

ID(0) : EventConfiguration + ActionConfiguration
ID(2) : EventConfiguration + ActionConfiguration
ID(3) :

ID(4) :

ID(5) :

ID(6) : EventConfiguration + ActionConfiguration
ID(49) :

EventExtendedWait END
Prototype
int EventExtended Wait(
int SocketID

)
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Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.

o -8 Wrong object type for this command.
o -40: Mnemonic event doesn't exist.

o -80: Event not configured.

o -82: Event buffer is full.

Q> Newport®
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7.2.1.32 ExternallnterlockErrorStringGet [MODULE]

Name

ExternallnterlockErrorStringGet — Gets the external interlock error description.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Optional module load in memory: (-97)

Description

This function returns an external interlock error description from an external interlock
error code. This external interlock error code value is between 0 to 65535 and is
represented on 16 bits as following:

Error code | Error Bit# | Error description
0 No error
1 0 Error #1
2 1 Error #2
4 2 Error #3
8 3 Error #4
16 4 Error #5
32768 15 Error #15
NOTE

Error #x is defined in relation to the referenced errors managed by the External
Interlock optional module load in memory.

See section 8.11: “Positioner Error List”.

Prototype
int ExternallnterlockErrorStringGet (

int SocketID,
int ErrorCode,

char * ErrorDescription

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

ErrorCode int * External interlock error code.

Output parameters

ErrorDescription char * External interlock error description.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
o -17: Parameter out of range or incorrect.
e 08 Error of loading an optional module
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7.2.1.33 ExternallnterlockGroupErrorGet [MODULE]

Name

ExternallnterlockGroupErrorGet — Gets the current external group interlock error
code.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Valid group type: (-8)
- Valid Group name: (-19)

- External group interlock configuration: (-205)

Description

This function returns the current external group interlock error code. It must be used
after the erreur -202 to get interlock error description.

The external group interlock error code is a 16 bit word and its value is between 0 to

65535.
NOTE
See section 8.11: “Positioner Error List”.
Prototype

int ExternallnterlockGroupErrorGet (
int SocketID,
char GroupName[250],

int *CurrentErrorCode

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

GroupName char * Group name.

Output parameters

CurrentErrorCode int * Current external group interlock error code.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
o & Wrong object type for this command.
o -I7: Parameter out of range or incorrect.
e -19: Group name doesn't exist or unknown command.
e -205: Not enable in your configuration

Q> Newport®
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7.2.1.34 ExternallnterlockLiftPinErrorGet [MODULE]

Name

ExternallnterlockLiftPinErrorGet — Gets the current external lift pin interlock error
code.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Valid SingleAxis group type: (-8)

- Valid Group name: (-19)

- External group interlock configuration: (-205)

Description

This function returns the current external lift pin interlock error code. It must be used
after the erreur -202 to get interlock error description. This command is compatible with
SingleAxis group only.

The external lift pin interlock error code is a 16 bit word and its value is between 0 to
65535.

NOTE

See section 8.11: “Positioner Error List”.

Prototype
int ExternallnterlockLiftPinErrorGet (

int SocketID,
char GroupName[250],

int *CurrentErrorCode

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

GroupName char * Group name (SingleAxis only).

Output parameters

CurrentErrorCode int * Current external lift pin interlock error code.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.
o & Wrong object type for this command.
o -I7: Parameter out of range or incorrect.
e -19: Group name doesn't exist or unknown command.
e -205: Not enable in your configuration
Q> Newport®
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7.2.1.35 ExternalModuleErrorStringGet

Name

ExternalModuleErrorStringGet— Gets the external interlock error description.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Optional module load in memory: (-97)

Description

This function returns an error description from an error code. This error code value is
between 0 to 65535 and is represented on a 16 bit word:

Error code | Error Bit# | Error description
0 No error
1 0 Error #1
2 1 Error #2
4 2 Error #3
8 3 Error #4
16 4 Error #5
32768 15 Error #15
NOTE

Error #x is defined in relation to the referenced errors managed by the optional
module load in memory.

If Error #x is not referenced by the optional module then the function returns
“Unknown error”

Prototype
int ExternalModuleErrorStringGet (

int SocketID,
int ModuleNumber,
int ErrorCode,

char * ErrorDescription

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

ModuleNumber int External module number [1:4]

ErrorCode int Error code.

Output parameters

ErrorDescription char * Error description.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.

o -I7: Parameter out of range or incorrect.
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7.2.1.36 ExternalModuleFirmwareVersionGet

Name

ExternalModuleFirmwareVersionGet — Gets the firmware version of an
ExternalModule.

Input tests
- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks the module number (must >=1 and <= NbExternalModules): (-17)

Here: NbExternalModules is the number of modules declared in the line
SharedLibraryModuleNames of system.ref

Description

This function gets the firmware version of an ExternalModule.

Prototype

int ExternalModuleFirmwareVersionGet(
int SocketID,
int ModuleNumber,

char *Version

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

ModuleNumber int External module number

Output parameters

Version char * External module firmware version.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O: No error.
o -I7: Parameter out of range or incorrect.
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7.2.1.37 ExternalModuleTemplateNumberGet

Name

ExternalModuleTemplateNumberGet — Gets the expected external module template
number managed by the XPS controller.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function gets the expected external module template number. All user external
modules must be developed from this template to be compatibles.

If one of the user external modules is not compatible then an XPS boot error will be
generated.

Prototype
int ExternalModuleTemplateNumberGet (

int SocketID,

char *TemplateNumber

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

TemplateNumber char * Expected external module template number.

(“Nx” with x the template number)

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

Q> Newport®
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7.2.1.38 ExternalModuleScanFuncTimeDurationsGet

Name

ExternalModuleScanFuncTimeDurationsGet — Gets the current and the maximum
scan executing time for an ExternalModule.

Input tests
- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks the module number (must >=1 and <= NbExternalModules): (-17)

- Here: NbExternalModules is the number of modules declared in the line
SharedLibraryModuleNames of system.ref

Description

An ExternalModule has a scan function that is called periodically by Newport
MotionKernel. This function gets the current and the maximum scan executing time for
an ExternalModule.

Prototype
int ExternalModuleScanFuncTimeDurationsGet(

int SocketID,
int ModuleNumber,
double *CurrentDuration,

double *MaximumDuration

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

ModuleNumber int External module number

Output parameters

CurrentDuration char * Current scan executing duration.

MaximumDuration char * Maximum scan executing duration.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e (: No error.

e  -17: Parameter out of range or incorrect.
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7.2.1.39 ExternalModuleSocketFree

Name

ExternalModuleSocketFree — Free the socket previously reserved for an
ExternalModule.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Checks the module number (must >=1 and <= NbExternalModules): (-17)

Here: NbExternalModules is the number of modules declared in the line
SharedLibraryModuleNames of system.ref

Description

This function frees the socket previously reserved for an ExternalModule. If the
function is executed successfully via this socket all the controller functions (/ike
FirmwareVersionGet(), ElapsedTimeGet(, ErrorStringGet(), ...) become active, while
ExternalModule functions (like ExternalModuleTZPositionCurrentGet(),
ExternalModuleGPIODigitallnputGet(), ...) become inactive.

(return error -18: Positioner Name doesn't exist or unknown command).

Prototype
int ExternalModuleSocketFree(

int SocketID,
int ModuleNumber

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

ModuleNumber int External module number

Output parameters

None

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
o -17: Parameter out of range or incorrect.

Q> Newport®

91 EDHO0373En1045 — 04/25



XPS Unified

Programmer’s Manual

7.2.1.40 ExternalModuleSocketReserve

Name

ExternalModuleSocketReserve — Reserves the current socket for an ExternalModule.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Checks the module number (must >=1 and <= NbExternalModules): (-17)

Here: NbExternalModules is the number of modules declared in the line
SharedLibraryModuleNames of system.ref

- Checks if the current socket is already reserved for another ExternalModule: (-22)

- Checks if the ExternalModule has already been linked with another socket: (-22)

Description

e To be able to execute the own API functions of an ExternalModule via a TCP
Terminal, the user must reserve a socket for this ExternalModule.

e This function reserves the current socket for an ExternalModule. If the function is
executed successfully, via this socket the own ExternalModule functions (/ike
ExternalModuleTZPositionCurrentGet(), ExternalModuleGPIODigitallnputGet(),
...) become functioning, whereas the controller functions (/ike
FirmwareVersionGet(), ElapsedTimeGet() , ErrorStringGet(), ...) become inactive
(return Unknown command).

Prototype
int ExternalModuleSocketReserve(

int SocketID,
int ModuleNumber

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

ModuleNumber int External module number

Output parameters

None

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.
o -17: Parameter out of range or incorrect.
o 22 Not allowed action.
Q> Newport®
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7.2.1.41 FileGatheringRename

Name

FileGatheringRename — Renames “Gathering.dat” file.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description
This API renames the “Gathering.dat” file with another .dat file name.

Prototype
int FileGatheringRename(

int SocketID,
char * NewFileName

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

NewFileName char *  New file name used to rename “Gathering.dat”.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.
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7.2.1.42 FileScriptHistoryRename

Name

FileScriptHistoryRename — Renames “history.tcl” file

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description
This API renames the “history.tcl” file with another tcl file name.

Prototype
int FileScriptHistoryRename(

int SocketID,
char * NewFileName

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

NewFileName char *  New file name used to rename “history.tcl”.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.
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7.2.1.43 FirmwareBuildVersionNumberGet

Name

FirmwareBuildVersionNumberGet — Gets the built firmware version

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description

This function gets the controller name and the firmware version.
Example of returned version string:

“XPS Unified Firmware V1.0.0”

e Controller name is XPS.

e Firmware version is V1.0.0.

Prototype
int FirmwareBuildVersionNumberGet(

int SocketID,

char * Version

)

Input parameters

SocketID int Socket identifier gets by the
TCP_ConnectToServer” function.

Output parameters

Version char * Controller firmware version.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.

Q> Newport®
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7.2.1.44 FirmwareVersionGet

Name

FirmwareVersionGet — Gets the version of the controller.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

Description
This function gets the controller version defined in firmware.ref.

Example of returned version string: “XPS-Q8 V2.1.0”

Prototype
int FirmwareVersionGet(

int SocketID,

char * Version

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

Version char * Controller version.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e 0 No error.
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7.2.1.45 GatheringConfigurationGet

Name

GatheringConfigurationGet — Gets the current configuration of internally triggered
data gathering.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Gathering must be configured: (-32)

Description
This function returns the current configuration of internally triggered data gathering.

Use the “GatheringListGet” function to retrieve a complete list of allowed gathering
types.

For a more thorough description of the internal data gathering capability, please refer to
section Data Gathering/Internal Data Gathering of XPS Motion Tutorial.

Prototype
int GatheringConfigurationGet(int SocketID, char * TypeList)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

TypeList char * List of configured gathering  types (separator
is semicolon).

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

o -32: Gathering not configured.
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7.2.1.46 GatheringConfigurationSet

Name

GatheringConfigurationSet — Sets a data gathering action.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks input gathering mnemonic: (-29)

- Gathering must not be in progress: (-43)

Description

Defines one or several types of data gathered during the internal triggered data
gathering.

Maximum of 1000000 points can be acquired.
Maximum of 25 data types can be configured in a gathering.
Refer to section 8.3: “Gathering Data Types”.

The “GatheringListGet” function can be used to retrieve a complete list of gathering
types.

For a more thorough description of the internal data gathering capability, please refer to
section Data Gathering/Internal Data Gathering of XPS Motion Tutorial.

Prototype
int GatheringConfigurationSet(

int SocketID,
int NbElements,
char * TypeArray

)
Input parameters
SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.
NbElements int Number of types.
TypeArray char * Array of configured gathering types.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.

e 20 Mnemonic gathering type doesn't exist.
o -32: Gathering not configured.

o -43: Gathering running.
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7.2.1.47 GatheringCurrentIndexGet

Name

GatheringCurrentIndexGet — Returns the current data index and number of gathered
data points in the buffer.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Gathering must be configured: (-32)

Description

This function returns the current index of the last gathered data and returns the number
of gathered points saved in the gathering buffer.

Prototype
int GatheringCurrentIndexGet(

int SocketID,
int * CurrentIndex,

int * CurrentNumber

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

CurrentIndex int * Current index of the last gathered data in the
gathering buffer.
CurrentNumber int * Current number of data in the gathering buffer.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

o -32: Gathering not configured.
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7.2.1.48 GatheringCurrentNumberGet

Name

GatheringCurrentNumberGet — Gets the current and maximum number of gathered
data points.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Gathering must be configured: (-32)

Description

This function returns the current and maximum number of data points gathered during
the internal triggered data gathering.

For more thorough description of the internal data gathering capability, please refer to
section Data Gathering/Internal Data Gathering of XPS Motion Tutorial.

Prototype
int GatheringCurrentNumberGet(

int SocketID,
int * CurrentNumber,

int * MaxSamplesNumber

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

CurrentNumber int * Current number during acquisition.

MaxSamplesNumber int * Maximum number of samples.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

o 32 Gathering not configured.
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7.2.1.49 GatheringDataAcquire

Name

GatheringDataAcquire — Manually Acquires one data set.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Gathering must be configured: (-32)
- Gathering must not be in progress: (-43)

- Checks gathering buffer size: (-111)

Description

This function manually acquiresone data set configured by
“GatheringConfigurationSet” function.

Prototype
int GatheringDataAcquire(int SocketID)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
o 32 Gathering not configured.
e -43: Gathering running.

o -11I: Gathering buffer is full.
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7.2.1.50 GatheringDataGet

Name

GatheringDataGet — Reads one data line from the current gathering buffer.

Input tests
- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks index number: (-17)

e IndexPoint > 0.

e IndexPoint <currently gathered data number.

- Checks gathering state: (-32)

Description

This function reads a line of data from the current gathering buffer. The buffer line
number is defined by the index of an acquired point.

The separator is “;” in the returned data line.

Gathering must be configured in order to use this function, otherwise (-32) error is
returned.

Prototype
int GatheringDataGet(int SocketID, int IndexPoint, char * DataBufferLine)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

IndexPoint int Index of an acquired data from the current
gathering buffer.

Output parameters

DataBufferLine char * String contains values from the current buffer at
the selected index.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
o 32 Gathering not configured.
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7.2.1.51 GatheringDataMultipleLinesGet

Name

GatheringDataMultipleLinesGet — Reads several data lines from the current gathering
buffer in memory.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks index number: (-17)
e IndexPoint > 0 (Note: index #0 = line #1)
e IndexPoint < currently gathered data number.
- Checks gathering state: (-32)
- Check gathering output data lines length (-3)

Description

This function reads one or several data lines from the current gathering buffer. The
buffer line number is defined by the index of an acquired point.

T3¢ 2)

The separator is “;” in the returned data line and the end of each line is carriage return
K‘\n’7'

Gathering must be configured in order to use this function, otherwise (-32) error is
returned.

If the requested lines number is too grand that make output data exceeds limit (65535),
(-3) error is returned.

Example of gathering buffer in memory:

index Datal Data2 Data3 Data4 Data5
0— 1 10 0.1 21 100
1> 2 20 0.2 22 102
2> 3 30 0.3 23 103
3> 4 40 0.4 24 104
5> 5 50 0.5 25 105

GatheringDataMultipleLinesGet(1, 4, char *), here :
1 => the start line is #2
4 => the number of lines to read is 4

char * => buffer to get the data (65535 characters maximum)

index Datal Data2 Data3 Data4 Data5
1> 2 20 0.2 22 102
2> 3 30 0.3 23 103
3> 4 40 0.4 24 104
4 - 5 50 0.5 25 105

Data result:
2;20;0.2;22;102
3;30;0.3;23;103
4;40;0.4;24;104
5;50;0.5;25;105
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Prototype

int GatheringDataMultipleLinesGet(
int SocketID,

int IndexPoint,

int NbLines,

char * DataBufferLine

)

Input parameters

SocketID

IndexPoint

NbLines

int Socket identifier gets by the
“TCP_ConnectToServer” function.

int Index of an acquired data from the current
gathering buffer.

int Number of lines to get.

Output parameters

DataBufferLine

char * String contains values from the current buffer at
the selected index.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)

0:

-17:
-32:

-3:

No error.
Parameter out of range or incorrect.
Gathering not configured.

String too long.
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7.2.1.52 GatheringExternalConfigurationGet

Name

GatheringExternalConfigurationGet — Gets the current configuration of an externally
triggered data gathering.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Gathering must be configured: (-32)

Description
This function returns the current configuration of an externally triggered data gathering.

Use the “GatheringExternalListGet” function to retrieve a complete list of external
gathering types.

For a more thorough description of the external data gathering capability, please refer to
section Data Gathering/External Data Gathering of XPS Motion Tutorial.

Prototype
int GatheringExternalConfigurationGet(int SocketID, char * TypeList)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

TypeList char * List of configured gathering  types (separator
is semicolon).

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

o -32: Gathering not configured.
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7.2.1.53 GatheringExternalConfigurationSet

Name

GatheringExternalConfigurationSet — Sets an external data gathering.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks input external gathering mnemonic: (-29)

- Gathering must not be in progress: (-43)

Description
Defines one or several types of data gathered during externally triggered data gathering.

Maximum of 1000000 points can be acquired.
Maximum of 25 data types can be configured in a gathering.
Refer to section 8.4: “External Gathering Data Types”.

The “GatheringExternalListGet” function can be used to retrieve a complete list of
gathering types.

For more thorough description of the external data gathering capability, please refer to
section Data Gathering/External Data Gathering XPS Motion Tutorial.

Prototype
int GatheringExternalConfigurationSet(

int SocketID,
int NbElements,
char * TypeArray

)
Input parameters
SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.
NbElements int Number of types.
TypeArray char * Array of configured gathering types.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.
e 20 Mnemonic gathering type doesn't exist.
e -43: Gathering running.
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7.2.1.54 GatheringExternalCurrentNumberGet

Name

GatheringExternalCurrentNumberGet — Gets the current and maximum number of
externally gathered data points.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- External gathering must be configured: (-32)

Description

This function returns the current and maximum number of data points gathered during
an externally triggered data gathering.

For more thorough description of external data gathering capability, please refer to
section Data Gathering/External Data Gathering XPS Motion Tutorial.

Prototype
int GatheringExternalCurrentNumberGet(

int SocketID,
int * CurrentNumber,

int * MaxSamplesNumber

)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

CurrentNumber int * Current number during acquisition.

MaxSamplesNumber int * Maximum number of samples.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

o 0 No error.

o 32 Gathering not configured.
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7.2.1.55 GatheringExternalDataGet

Name

GatheringExternalDataGet — Reads one line of data from current external gathering
buffer.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks index number: (-17)

e IndexPoint > 0.

e IndexPoint <currently gathered data number.

- Checks gathering state: (-32)

Description

This function reads a line of data from current gathering gathering buffer. The buffer
line number is defined by the index of an acquired point.

The separator is “;” in the returned data line.

Gathering must be configured in order to use this function, otherwise (-32) error is
returned.

Prototype
int GatheringExternalDataGet(

int SocketID,
int IndexPoint,
char * DataBufferLine

)
Input parameters
SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.
IndexPoint int Index of an acquired data from the current
gathering buffer.

Output parameters

DataBufferLine char * String contains values from the current buffer at
the selected index.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
o -I7: Parameter out of range or incorrect.
o -32: Gathering not configured.
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7.2.1.56 GatheringExternalStopAndSave

Name

GatheringExternalStopAndSave — Stops externally triggered data gathering and saves
the data into the XPS controller.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks number of data (>0): (-30)

- Checks file opening: (-60)

Description

This function stops externally triggered data gathering and saves the data into the XPS
controller. Gathered data is stored in the “GatheringExternal.dat” file under “..\Public”
folder of XPS controller.

For more thorough description of external data gathering capability, please refer to
section Data Gathering/External Data Gathering of XPS Motion Tutorial.

CAUTION
When several applications are running independently using several sockets:

- DO NOT access the controller's flash memory (USB file transfer) during a
motion sequence (Homing and/or Move).

- The GatheringStopAndSave and GatheringExternalStopAndSave functions
MUST NOT BE USED during a motion sequence (Homing and/or Move).
These functions must be ONLY used, once all motions are done.

Prototype
int GatheringExternalStopAndSave(

int SocketID
)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.
o -30: Gathering not started.
e -60: Error during file writing or file doesn't exist.
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7.2.1.57 GatheringReset

Name

GatheringReset — Resets gathered data to start new gathering.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.

- Gathering must not be in progress: (-43)

Description
This function resets to start a brand new gathering.

The number of gathered data is set to zero.

For more thorough description of internal data gathering capability, please refer to
section Data Gathering/Internal Data Gathering of XPS Motion Tutorial.

Prototype
int GatheringReset(

int SocketID
)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O No error.
e -43: Gathering running.
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7.2.1.58 GatheringRun

Name

GatheringRun — Starts to gather data.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Gathering must be configured: (-32)

- Gathering must not be in progress: (-43)

Description
This function starts data gathering.

Data gathering needs to be configured before using this function (See
GatheringConfigurationSet function)

The parameters are the number of data points to be gathered and the divisor of the

frequency (servo frequency) at which the data gathering will be done.

For more thorough description of the internal data gathering capability, please refer to
section Data Gathering/Internal Data Gathering of XPS Motion Tutorial.

Prototype
int GatheringRun(

int SocketID,
int DataNumber,
int Divisor

)

Input parameters

SocketID int Socket identifier gets by the

“TCP_ConnectToServer” function.

DataNumber int The number of data line to

Divisor int The divisor of the servo frequency.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O: No error.
o 32 Gathering not configured.
o -43: Gathering running.
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7.2.1.59 GatheringRunAppend

Name

GatheringRunAppend — : Restarts gathering from the point it was stopped.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Gathering must be configured: (-32)

- Gathering must not be in progress: (-43)

Description

Restarts gathering from the data point it was stopped as long as gathering current data
number has not reached the DataNumber previously specified by GatheringRun()
function This function repeats the gathering from the data point that was previously
stopped, while the gathering current data number has not reached the DataNumber
previously specified using the GatheringRun() function.

The gathering must be configured, executed and stopped before using this function (see
GatheringConfigurationSet, GatheringRun, GatheringStop functions)

For more thorough description of the internal data gathering capability, please refer to
section Data Gathering/Internal Data Gathering of XPS Motion Tutorial.

Prototype
int GatheringRunAppend(

int SocketID
)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS
Functions™)

e O No error.
o -32: Gathering not configured.
o -43: Gathering running.
Q> Newport®
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7.2.1.60 GatheringStop

Name

GatheringStop — Stops internally and externally triggered data gathering.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks number of data (>0): (-30)
- Checks file opening: (-60)

Description

This function stops internally and externally triggered data gathering. To save to a file,
use GatheringStopAndSave function.

CAUTION
When several applications are running independently using several sockets:

- DO NOT access the controller's flash memory (USB file transfer) during a
motion sequence (Homing and/or Move).

- The GatheringStopAndSave() and GatheringExternalStopAndSave() functions
MUST NOT BE USED during a motion sequence (Homing and/or Move).
These functions must be ONLY used, once all motions are done.

For more thorough description of data gathering capability, please refer section Data
Gathering/ of XPS Motion Tutorial.

Prototype
int GatheringStop(

int SocketID
)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

None.

Return (In addition to the results of “Input Tests Common to all XPS

Functions™)
e O: No error.
e -30: Gathering not started.
e -60: Error during file writing or file doesn't exist.
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7.2.1.61 GatheringStopAndSave

Name

GatheringStopAndSave — Stops internally triggered data gathering and saves data into
the XPS controller.

Input tests

- Refer to section 7.1: “Input Tests Common to all XPS Functions”.
- Checks number of data (>0): (-30)
- Checks file opening: (-60)

Description

This function stops internally triggered data gathering as well as saves the data to the
XPS controller. Data is stored in GATHERING.DAT file under “..\Public” folder of the
XPS controller.

For more thorough description of internal data gathering capability, please refer to
section Data Gathering/Internal Data Gathering of XPS Motion Tutorial.

CAUTION
When several applications are running independently using several sockets:

- DO NOT access the controller's flash memory (USB file transfer) during a
motion sequence (Homing and/or Move).

- The GatheringStopAndSave and GatheringExternalStopAndSave functions
MUST NOT BE USED during a motion sequence (Homing and/or Move).
These functions must be ONLY used, once all motions are done.

Prototype
int GatheringStopAndSave(

int SocketID
)

Input parameters

SocketID int Socket identifier gets by the
“TCP_ConnectToServer” function.

Output parameters

None.

Return (In add