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GETTING STARTED

This document is a getting started guide for the SmarAct Modular Control System 2 (MCS2). It
describes the installation of software and guides the user through the first steps of working with
the SmarAct MCS2.

1.1 What Is New?

The SmarAct MCS2 is the follow-up of the MCS controller system. It has several new features and
improvements. The following table gives an overview of the new features and the differences to

the previous MCS system.
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Trajectory Streaming Participating positioners can be moved synchronously along a de-
fined trajectory

Command Groups Grouping several commands to be triggered by software or external
trigger (via I/0 modules)

"Quiet Mode" Actuator mode for noise-sensitive applications

PicoScale Support SmarAct PicoScale laser interferometer can be used as high preci-

sion sensor module
Hand Control Module  User-friendly 3.5" touch-display on hand control module (HCM)

Hot-Plugging Hot-plugging of all external components (sensor module, position-
ers, hand control module)

Auxiliary 1/0 Analog / digital inputs and outputs (via I/0 modules)

Auxiliary 1/0 Analog inputs may be used as feedback for the control-loop

Auxiliary 1/0 Digital input trigger (emergency stop, trajectory streaming synchro-
nization, command group trigger)

Auxiliary 1/0 Digital outputs with position compare unit

Control loop Fast control loop with 50kHz

Control loop User accessible PID control loop tuning (custom positioner types)

Move Control Following error detection feature to inform the application if a com-
manded trajectory cannot be followed by a positioner

API Property based application programming interface (API)

API Synchronous and asynchronous property access can be mixed in
one session depending on the individual requirements

API Event notification system

Base Unit Base unit for position values is pico meters (pm) for linear position-

ers and nano degree (n°) for rotatory positioners

Rotary Positioners The position of rotary positioners is given by a signed absolute value
instead of the combination of angle and revolution

Referencing On-the-fly referencing mode without the need to stop or return to
the physical reference mark allows to easily determine the reference
position of mechanically coupled positioners

Movement Movement parameters like holdtime, open-loop frequency and am-
plitude, etc. are set independently via separate properties instead
of as explicit parameters of the movement command.

Update In the field firmware update and feature upgrade system
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1.2 Software Installation

The MCS2 software installers contain all software and documentation needed to use the MCS2
and to develop your own software.

Software installers are available for Windows™ (Windows™ 7 or higher) and Linux operating sys-
tems. Note that the service and firmware uploader tools are currently only available for Win-
dows™.

The software installers can be found on the software CD or USB flash drive you received with your
MCS2 device.

1.2.1 Software Installer

The following descriptions refer to the Windows™ software installer.

NOTICE

Note that administrative privileges on the PC are required to run the software

installer.

A configuration wizard guides you through the installation process and allows to select different
software components for installation. After starting the installer a dialog informs about changes
and updates of the programs and documentation files. The following dialog allows to select which
components should be installed:

+ Select "MCS2 Tools and Programs" to install utilities like the firmware uploader and service
tool.

+ Select "MCS2 Documentation” to install the documentation files like user manuals and pro-
grammers guide.

+ Select "Support for MCS2 with USB Interface" to enable the installation of drivers needed
to connect to MCS2 devices with USB interface. If the option is selected the installer will ask
for permission to run the Usb-To-Serial driver installer at the end of the installation process.
The driver can also be installed manually by running the program "CDMxxxx_Setup.exe" in
the "Drivers" folder on the software CD or USB flash drive. Note that USB support is not
needed for devices with ethernet interface.

+ For developing applications with LabVIEW™ select "LabVIEW Integration”. If more than one
LabVIEW™ version is installed you can choose the version to install the LabVIEW API in one
of the next steps. To install for additional LabVIEW™ versions just run the installer again and
select another LabVIEW™ version (the other software doesn't have to be installed again).
Note that the LabVIEW™ IDE should be closed to let the installer create the VI palettes.

+ Select "C Programming Libraries and Examples" to install libraries, header files and pro-
gramming examples for writing your own programs in C or C++ (or other languages that are
compatible with the programming libraries).
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Select Components
Which companents should be installed?

Select the components you want to install; dear the components you do not want to
install. Clidk Mext when you are ready to continue.,

Custom Installation W
Main Files

MCS2 Tools and Programs 15,3 MB

MCS2 Documentation 3,7MEB

Support for MCS2 with USB Interface

LabVIEW Integration 6,2 MB

C Programming Libraries and Examples 1,4 MB

Current selection requires at least 27,5 ME of disk space.

Figure 1.1: MCS2 Software Installer
All files will be installed to the default location: C:/SmarAct/MCS2.

1.2.2 Uninstalling the Software

An uninstaller program can be found in the SmarAct software folder in C:/SmarAct/MCS2/Uninstall.
It removes all MCS2 software from your PC. Other SmarAct software is not removed.

1.2.3 Documentation

All documents are installed in C:/SmarAct/MCS2/Documentation.
The following documents are available:
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MCS2UserManual.pdf The user manual contains safety notes for the operation of
the MCS2. It gives a product overview of the different main
controllers and available modules. Furthermore the tech-
nical and electrical specifications and connector pin assign-
ments can be found here.

MCS2ProgrammersGuide.pdf The programmers guide mainly describes the application
programming interface (API) used to develop control appli-
cations for the MCS2. But it also supplies background infor-
mation and explains general concepts of the MCS2. There-
fore it may be of interest for non-programmers too.

MCS2ServiceToolManual.pdf The user manual for the MCS2 service tool.
MCS2FirmwareUpdateGuide.pdf A manual for updating the firmware of a MCS2 controller.
MCS2HCMUserManual.pdf The user manual for the MCS2 hand control module (HCM).

MCS2PositionerTypes.pdf This document lists all currently supported positioner types
for the MCS2 controller. A cross-reference allows to find the
correct positioner type according to the SmarAct positioner
series or sensor type.

SmarActNetConfigManual.pdf A user manual for the SmarAct network configuration tool.

1.2.4 Software Tools

Software tools for the MCS2 are installed in C:/SmarAct/MCS2/Programs.
The following tools are available:

MCS2ServiceTool The MCS2 service tool may be used to configure MCS2 devices.
The tool also shows device information like firmware versions,
etc. and may be used to perform automatic diagnostic routines.

SmarActFirmwareUploader The firmware uploader tool allows customers to update the
firmware of a device to apply bug fixes and feature upgrades.

SmarActNetConfig The network configuration tool allows to configure SmarAct de-
vices with ethernet interface. The device discovery may be used
to find the IP addresses of devices in the network.

1.3 Setup and Configuration

1.3.1 Setting up the Device

Before initial operation be sure to read the safety notes in the first chapter of the "MCS2 User
Manual". The user manual also gives a step-by-step guide to set up the device.
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While devices with USB interface do not need any interface configuration, the ethernet interface
must be configured to match the users network settings. The configuration of the network param-
eters is described in the "MCS2 User Manual".

The following figure shows the structural setup of a typical MCS2 system.

Auxiliary Inputs and Outputs

PC I I Stage
1/0 Module (optional)
High Hligh
Mai _Voltage, Sensor Voltage, ——
USB or ain Controller . Module  [«—
Ethernet Digital Analog
Sensor Sensor

DH

Hand Control
[ Module (optional)
[ ]

Figure 1.2: Structural Setup of an MCS2 Device

Note that in contrast to previous SmarAct controller systems the MCS2 supports hot-plugging of
all external components like the sensor modules, the hand control module and the positioners.

1.3.2 Positioner Type Configuration

During the configuration of the device each channel must be configured with the type of positioner
that is connected to the channel. The positioner type implicitly gives the controller information
about how to calculate positions, handle the referencing, configure the control-loop, etc.

While the positioner type is usually configured as part of the factory end-test of the system it may
be necessary to reconfigure it in some cases. E.g. a firmware update resets the type to a default.
Changing the physical setup may also make it necessary to update the positioner types.

NOTICE

Note that when the positioner type of a channel is changed, the channel must

be calibrated to ensure proper operation of the positioner.

The "MCS2 Service Tool" may be used to configure the positioner types. Please refer to the "MCS2
Positioner Types" document for a list of available positioner types.

1.3.3 Positioner Calibration

Even though every positioner is categorized by its type (which is configured to the channel via the
positioner type) each individual positioner may have slightly different characteristics that require
the tuning of some internal parameters for correct operation and optimal results. The calibration
sequence is used to adapt to these characteristics and automatically detects parameters for an
individual positioner. It must be executed once for each channel if the mechanical setup changes
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(different positioners connected to different channels). The calibration data will be saved to non-
volatile memory. If the mechanical setup is unchanged, it is not necessary to run the calibration on
each power up, but newly connected positioners have to be calibrated in order to ensure proper
operation.

The "MCS2 Service Tool" or the MCS2 hand control module may be used to perform this calibration
sequence.

NOTICE
Note for positioners with multiple reference marks: A special calibration rou-
tine must be performed to correct the absolute position calculation when ref-

erencing positioners with multiple reference marks. Make sure to execute the
"Detect Dist Code Inversion" routine of the "MCS2 Service Tool" for these po-
sitioners.

Refer to the "MCS2 Service Tool Manual" and "MCS2 HCM User Manual" for more information on
the usage and features of the service tool and hand control module.

1.3.4 Firmware Update

The MCS2 controller is equipped with a bootloader system that allows customers to update the
firmware of the device to apply bug fixes and feature upgrades. Refer to the "MCS2 Firmware
Update Guide" for detailed information about the firmware update process. In order to get the
latest firmware please contact the SmarAct technical sales team.

1.3.5 Troubleshooting

In case the MCS2 controller or a SmarAct positioner does not react as expected always check the
following steps:

+ check all cable connections
* make sure that the correct positioner type is configured for a channel

+ perform the calibration sequence

If the calibration generates an error or the unexpected behavior lasts, the "MCS2 Service Tool" of-
fers diagnostic tests to perform device and positioner tests. These tests perform some positioner
movements and generate a log file which may be sent to the SmarAct technical support team for
further analysis. The service tool also shows hardware and firmware versions and serial numbers
of a connected device, which may be requested by the SmarAct support team. Refer to the "MCS2
Service Tool Manual" for more information.
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1.4 Developing Software with the MCS2

When starting programming your own software make yourself familiar with the "MCS2 Program-
mers Guide". The programmers guide supplies some background information for a better under-
standing of the overall system and covers general concepts of the MCS2. The function and prop-
erty references describe all available API functions and properties. Every function and property
description also includes a short programming example which may be used as a code-template
for your own program.

1.4.1 Programming Examples
The fully functional programming examples for C / C++ and LabVIEW™ allow the developer a quick
start into the application programming with the MCS2.

Examples are installed in the folders: C:/SmarAct/MCS2/SDK/examples (C/C++)
and C:/SmarAct/MCS2/LabVIEW/Examples (LabVIEW).

All examples are designed to build up on each other, this way programming concepts and details
are explained step-by-step. Therefore it is recommended to work through the examples starting
with the first one.

1.4.2 C/C++ Software Development Kit (SDK)

If the "C Programming Libraries and Examples" option in the installer was selected, the software
development kit (SDK) is installed in C:/SmarAct/MCS2/SDK.

The path of the SDK is defined in the environment variable "MCS2_SDK" which can be used in
development tools to find the SDK folder.

The application programming interface (API) consists of the following files:
* "SmarActCTL.lib" library
+ "SmarActControl.h" and "SmarActControlConstants.h" header files
* "SmarActCTL.dII" dynamic library
+ "SmarActlO.dII" dynamic library
* Programming examples for C/C++

The SmarActCTL dynamic library is available for Windows™ and Linux 32bit/64bit operating sys-
tems. The calling convention is cdecl.
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1.4.3 LabVIEW™ Integration

If the "LabVIEW™ Integration" was selected in the installer the MCS2 commands are installed
in the program folder of the selected LabVIEW™ version and can be dragged directly from a Lab-
VIEW™ functions palette into your program. The "SmarActCTL" command palette can be found in
the "User Libraries" menu. The base API functions are located in the top level of the menu while
the properties are categorized in the corresponding sub folders of the "Properties" folder.

£ &
AbortStream  Calibrate Cancel  CancelCom
B
CancelRequest Close CloseComm... CloseStream
]
FindDevices  Fl GetlibraryVe...
]
GetResultinfo Open OpenComm...
]
Reference Stop StreamFrame  WaitForEvent  WaitForWrite
Generic Properties

L
.. GetControlL...
oL =

GetPositione... GetPositione...

Fr
.. GetPowerSav... GetSafeDirec.. GetScanPosit.. GetScanVelo.. GetSensorln.. GetSensorPa... ... GetStepFreq...
o So X G X

B

GetTargetPo.. SetActuator.. SetAmplifier... SetBroadcast.. SetControllo.. SetDefaultM.. SetFollowing.. SetHoldTime SetMaxCLFre...
EX X 5 X X X

. (hl d M .. SetPosition  SetPositioner.. SetPositioner.. SetPosition.. SetPowerSav.. SetSafeDirect..

SetScanVelo... SetSensorlnp... SetSensorPo... SetStepAmpl... SetStepFrequ..

Figure 1.3: LabVIEW™ Functions Palettes

Note that the VIs of the "Get" and "Set" properties are colored slightly different to easily distinguish
them from each other.

SA_CTLvelass:SA_CTL SetPosition.vi

Figure 1.4: LabVIEW™ VIs and Context Help

The "Context Help" (the yellow question mark at the top right corner of the IDE) shows a property
description for each VI and may be used as a quick reference of the function details and valid
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ranges of property parameters etc.

NOTICE

While many details are given in the programming examples and the context help

of the Vs the "MCS2 Programmers Guide" should be the first reference for the
programming of the MCS2.
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SmarAct Inc.
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